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Abstract

Objective. To evaluate the long-term safety of NKTR-181, a novel mu-opioid receptor agonist that may have reduced
human abuse potential, in patients with moderate to severe chronic low back pain (CLBP) or other chronic non-
cancer pain (CNP). Design. Uncontrolled, multicenter, open-label, long-term study of NKTR-181 comprised of three
periods: screening (�21 days), treatment (52 weeks), and safety follow-up (�14 days after the last dose of NKTR-181).
Setting. Multicenter, long-term clinical research study. Methods. NKTR-181 administered at doses of 100–600 mg
twice daily (BID) was evaluated in opioid-naı̈ve and opioid-experienced patients. Patients were enrolled de novo or
following completion of the randomized, placebo-controlled phase 3 efficacy study (SUMMIT-07). Safety assess-
ments included adverse event documentation, measurements of opioid withdrawal, and clinical laboratory tests.
Effectiveness was assessed using the modified Brief Pain Inventory Short Form (mBPI-SF). Results. The study en-
rolled 638 patients. The most frequently reported treatment-emergent adverse events (TEAEs) were constipation
(26%) and nausea (12%). Serious TEAEs, reported in 5% of patients, were deemed by investigators to be unrelated
to NKTR-181. There were no deaths or reported cases of respiratory depression. A sustained reduction in mBPI-SF
pain intensity and pain interference from baseline to study termination was observed throughout treatment. Only
2% of patients discontinued NKTR-181 due to lack of efficacy, and 11% discontinued due to treatment-related AEs.
NKTR-181 doses of up to 600 mg BID were generally well tolerated, and patients experienced low rates of opioid-
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related adverse events. Conclusions. The study results support the premise that NKTR-181 is a safe and effective op-
tion for patients with moderate to severe CLBP or CNP.
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Introduction

An estimated 92 million adults in the United States use

prescription opioids each year [1]. Although opioids can

be an effective treatment for pain, complications related

to diversion, abuse, misuse, and overdose hinder the use-

fulness of this drug class, leaving limited options for

patients with chronic pain [2–4]. In 2016 alone, >11 mil-

lion people in the United States misused (i.e., took in a

manner or dose other than directed) prescription opioids

[5]. The total yearly economic burden of prescription

opioid misuse in the United States is estimated at $78.5

billion, including costs related to health care, lost produc-

tivity, addiction treatment, and criminal justice involve-

ment [6].

As of January 2019, the Food and Drug

Administration (FDA) had approved 10 oral opioids with

abuse-deterrent formulations (ADFs) that contain physi-

cal or chemical barriers designed to make them more dif-

ficult to crush or dissolve to liberate the active moieties

for nasal insufflation or intravenous use [7,8]. However,

all ADFs can be defeated, and these formulations do not

address abuse of the intact product [9–11]; therefore,

novel treatments options are needed.

The pharmacokinetic profile of a drug plays a signifi-

cant role in its potential for abuse. Nonclinical animal

studies of drugs of abuse show that rapid uptake of the

drug to the brain is more likely to potentiate the escala-

tion of self-administration [12], psychomotor sensitiza-

tion (i.e., effects of sensitization on psychomotor

activation and reward measures) [13, 14], and changes in

immediate early gene expression in brain reward path-

ways that moderate behaviors related to addiction [15].

In humans, faster rates of opioid administration are asso-

ciated with greater feelings of euphoria and drug liking

[16–19], as well as greater reinforcement effects [19].

Both nonclinical and clinical studies indicate that the

more rapidly a drug enters the central nervous system

(CNS), the higher its potential for abuse and addiction

[12–19].

NKTR-181 is a novel mu-receptor agonist designed to

have a reduced rate and extent of entry into the CNS

when compared with conventional opioids. The reduced

rate/extent of CNS entry is a feature of the molecular

structure of NKTR-181, rather than due to any

specific abuse-deterrent formulation technology [20].

Additionally, NKTR-181 exhibits delayed mu-receptor

binding that is expected to attenuate the rapid onset of

euphoria associated with conventional opioids. Further,

its long duration of exposure permits sustained mu-

receptor occupancy for prolonged pain relief. In nonclini-

cal studies, NKTR-181 showed a markedly slower CNS

entry rate compared with oxycodone while maintaining

analgesic efficacy [20]. In a human abuse potential

(HAP) study in recreational opioid users, when compared

with oxycodone, therapeutic doses of NKTR-181 had

significantly lower ratings for drug liking and drug

high [21]. Also, NKTR-181 showed reduced incidence of

CNS side effects in animals (e.g., less severe motor coor-

dination deficits) [20] and in humans (reduced feelings of

sleepiness and dizziness) when compared with oxycodone

[21]. In the SUMMIT-07 (ClinicalTrials.gov ID:

NCT02362672) randomized, double-blind, placebo-con-

trolled 12-week phase 3 clinical trial, patients in the

NKTR-181 group demonstrated significantly greater

maintenance of pain reduction compared with placebo

[22].

In the SUMMIT-08 long-term safety study (SUMMIT-

08 LTS; ClinicalTrials.gov ID: NCT02367820), the

safety and tolerability of NKTR-181 treatment were

evaluated for 52 weeks in patients with moderate to se-

vere chronic low back pain (CLBP) or chronic noncancer

pain (CNP). As a secondary objective, the effectiveness of

NKTR-181 in relieving pain throughout the 52-week

study was evaluated.

Methods

Study Design
This uncontrolled, multicenter, open-label, long-term

study of NKTR-181 comprised three periods: screening

(�21 days, visits 1 and 2), treatment (52 weeks, visits 3–

22), and safety follow-up (�14 days after the last dose of

study drug, visits 23 and 24) (Figure 1).

The study complied with Good Clinical Practice as de-

scribed in the International Council for Harmonisation,

United States Code of Federal Regulations, and the

Declaration of Helsinki. Patients provided written in-

formed consent. An institutional review board and inde-

pendent ethics committee approved the study protocol

and the informed consent form.

Patients
Study participants were adults (age 18–75 years) with a

clinical diagnosis of moderate to severe CLBP or CNP for

three or more months before the start of the study and

had received prior treatment for chronic pain. Eligibility

was based on a patient’s history of refractory pain, as

well as complete examination of the patient and medical
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history review by the investigator. Patients were enrolled

to SUMMIT-08 LTS as two distinct study populations,

“de novo” or “rollover,” after completion of the

SUMMIT-07 study (Figure 1). De novo patients were

opioid-naı̈ve (defined as taking <10 mg of morphine sul-

fate equivalents [MSE] per day for seven or more days

before consent) or opioid-experienced and nontolerant

(defined as taking �10 mg and �60 mg of MSE per day

for seven or more days before consent). Rollover patients

were enrolled from both the experimental (100 mg–400-

mg NKTR-181 tablets twice daily [BID]) and placebo

comparator arms after completing all SUMMIT-07 study

visits without study treatment breaks (rollover patients in

the NKTR-181 arm completed tapering to 100 mg of

NKTR-181 twice daily). Patients were eligible for enroll-

ment in SUMMIT-07 if they had received a clinical diag-

nosis of moderate to severe chronic non-neuropathic

lower back pain for six or more months, had experienced

inadequate pain relief with nonopioid analgesics, and

were taking �10 mg MSE per day of short-acting opioids

in the 14 days before study entry.

Patients were excluded from SUMMIT-08 LTS if they

were pregnant or breastfeeding, if they had a history of

substance use disorder within the past year, a score of

�10 on the PHQ-8 at Visit 1 [23], clinically significant

abnormalities in laboratory results or electrocardiogram,

surgery four or fewer weeks before signing the informed

consent form, or untreated moderate to severe sleep ap-

nea. Patients were also excluded if they answered Yes to

questions 4 or 5 on the screening version of the

Electronic Columbia-Suicide Severity Rating Scale (C-

SSRS) within the past 12 months or scored >12 on the

Clinical Opiate Withdrawal Scale (COWS). Women of

childbearing potential and men with female partners of

childbearing potential had to commit to using two forms

of contraception during the study and for two weeks af-

ter receiving the last NKTR-181 dose.

Treatment
Rollover patients from the SUMMIT-07 NKTR-181

treatment arms were tapered down over the course of

seven days to the 100-mg BID dose, as part of the study,

before starting treatment in SUMMIT-08 LTS. Beginning

with the second study visit, de novo patients taking

opioids had their doses tapered over the course of seven

to 14 days to �30 mg MSE per day. De novo patients

were required to have been taking �30 mg MSE per day

for three or more days before study entry, in order to re-

duce the potential for opioid withdrawal when transi-

tioning onto NKTR-181.

Patients began treatment with NKTR-181 100-mg

tablets BID. Patients unable to tolerate this dose were re-

moved from the study. Over five weeks, patients returned

to the clinic every four to 10 days (for a maximum of

seven visits) for tolerability and effectiveness assessments.

Patients who tolerated NKTR-181 but had inadequate

pain relief underwent upward dose titration until they ex-

perienced adequate pain relief or reached the maximum

allowed dosage of 600 mg BID. During the study, the

Figure 1. Study schematic.
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maximum NKTR-181 dosage was increased from

400 mg to 600 mg BID to allow inclusion of opioid-

experienced subjects, who were expected to tolerate

higher doses of NKTR-181. A stable dose was defined as

one that was effective (i.e., provided adequate pain relief

as defined by the patient) and was tolerated on two se-

quential clinic visits. Patients who did not achieve a sta-

ble dose were classified as nonresponders and were

removed from the study. Patients were provided with

over-the-counter analgesics (e.g., acetaminophen, aspirin,

ibuprofen, and naproxen) and could use these nonopioid

rescue medications, up to the maximum daily dose indi-

cated on the label, at any point during the study.

After achieving a stable dose, patients were evaluated

in the clinic monthly. Dosages were titrated up or down

as deemed appropriate by the investigator or qualified

subinvestigator based upon efficacy and safety. After

51 weeks of treatment, patient doses were tapered for

one week, with all patients receiving NKTR-181 at

100 mg BID for two or more days during the final week

of treatment. After the end-of-treatment visit, patients

entered an approximately two-week-long safety follow-

up period that included two clinic visits, during which

patients were monitored for symptoms of opioid

withdrawal.

Assessments
Safety assessments included treatment-emergent adverse

events (TEAEs) and serious adverse events (SAEs).

Investigators graded all TEAEs as mild, moderate, or se-

vere and determined their relationship to NKTR-181

treatment. Opioid withdrawal was measured using the

11-item COWS [24, 25] and the 16-item Subjective

Opiate Withdrawal Scale (SOWS) [26]. The Misuse,

Abuse, and Diversion Drug Event Reporting System

(MADDERS) was used to identify potential abuse-, de-

pendence-, or misuse-related events occurring in associa-

tion with use of NKTR-181 [27, 28]. The electronic

version of C-SSRS [29–31] was used to assess suicidal

ideation and behaviors. Other scheduled assessments in-

cluded clinical laboratory tests, vital signs, and 12-lead

electrocardiograms.

Pain relief was assessed using the pain intensity and in-

terference scores as part of the modified Brief Pain

Inventory Short Form (mBPI-SF), a validated question-

naire that is widely used in the chronic pain setting [32–

34]. Pain interference was defined to the patient as the

extent to which pain hinders engagement with social,

cognitive, emotional, physical, and recreational activities

(0 ¼ “no interference” and 10 ¼ “interfered

completely”).

Statistical Analysis
Sample size was based on regulatory requirements for

safety evaluation, with the goal of obtaining a population

of 200 patients treated with NKTR-181 for at least six

months and 100 patients treated for one year.

Continuous variables were summarized using descriptive

statistics, and categorical data were summarized by the

number and percentage of patients. Data analysis was

performed using SAS, version 9.4 (SAS Institute Inc,

Cary, NC, USA). The safety analysis set comprised all

patients who received one or more doses of NKTR-181.

Results

Patients
The SUMMIT-08 LTS study enrolled 638 patients from

55 study centers in the United States. The study popula-

tion that rolled over from SUMMIT-07 comprised 214

patients from the NKTR-181 treatment arm and 217

patients from the placebo arm (68%). The de novo en-

rolled population included 134 opioid-experienced

patients and 73 opioid-naı̈ve patients. Patients had a

mean age of 52 6 12 years and a mean BMI of 31 6 6.

Most patients (93%) had CLBP, and 7% had other

chronic pain conditions such as osteoarthritis, rheuma-

toid arthritis, neck pain, and fibromyalgia. The mean du-

ration of chronic pain before study entry was

13 6 10 years (Table 1).

Disposition
Overall, 63% of enrolled patients completed the study,

and 71% completed six or more months (Figure 2). The

mean duration of treatment was 266 6 135 days. Patients

received 100 mg (10%), 200 mg (21%), 300 mg (24%),

400 mg (34%), 500 mg (6%), or 600 mg (5%) of NKTR-

181 BID. The 500-mg and 600-mg groups had relatively

fewer patients because these doses were permitted only

after amendment of the protocol (January 25, 2016). The

most common reasons for removal from the study were

withdrawal from the study by the patient (11%) and ad-

verse events (AEs; 11%). Withdrawal from the study by

the patient was not related to AEs or lack of efficacy; the

majority of these patients withdrew due to unforeseen

personal circumstances (e.g., moving out of state, unable

to come in for study visits, or no longer wanting to par-

ticipate). Only 14 patients (2%) elected to discontinue

the study due to lack of efficacy.

Safety
During the study, 72% of patients had one or more

TEAEs, and 6% had a severe TEAE (Table 2). The most

common TEAEs, constipation and nausea, occurred in

26% and 12% of patients, respectively. Patients treated

with 500 mg or 600 mg of NKTR-181 were more likely

to experience constipation compared with patients

treated with lower doses. Forty-seven percent of patients

experienced a drug-related TEAE (i.e., treatment-

emergent adverse events related specifically to NKTR-

181); of these, the most common drug-related TEAEs

were constipation (24%) and nausea (9%). Fewer than
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5% of patients had drug-related CNS TEAEs (e.g., som-

nolence, dizziness, and insomnia).

A relatively high number of patients completed the 52-

week treatment period, with only 10% of patients discon-

tinuing treatment due to TEAEs. The most common events

leading to discontinuation were constipation and head-

ache, reported in 2% and 1% of patients, respectively.

Serious TEAEs, reported in 5% of patients, were deemed

unrelated to NKTR-181. The most common serious

TEAEs were gastroenteritis and pneumonia; each occurred

in 0.3% of patients. No cases of respiratory depression

were observed in the study, and there were no deaths.

Withdrawal and Abuse Potential
Withdrawal was measured using the COWS and SOWS

inventories. Seventy-two hours after discontinuation of

NKTR-181, 487 patients completed the COWS assess-

ment and had a mean COWS score of 1 6 1.47 out of a

maximum possible score of 48. At that time point, only

nine patients exhibited mild opioid withdrawal (scoring

between 5 and 12 points), and only one patient exhibited

moderate opioid withdrawal (scoring of 17 points).

In the clinic, patients completed the SOWS assessment

at Visit 2 (de novo subjects only), Visit 21, and Visit 22

(end of therapy visit), or at the early termination visit.

Patients completed the SOWS twice a day for three days

following the last dose of NKTR-181 and then once daily

throughout the remainder of the safety follow-up period

(i.e., through Visit 24). One hundred seventy-one

patients completed the SOWS assessment 14 days after

the end of therapy. The final mean total SOWS scores

were 2.6 6 2.6, 1.8 6 2.7, 1.4 6 2.3, 3.0 6 5.8, 1.2 6 2.2,

and 9.3 6 13.8 out of a possible 64 points for the NKTR-

181 100-mg, 200-mg, 300-mg, 400-mg, 500-mg, and

600-mg groups, respectively. Figure 3 shows the mean to-

tal SOWS scores after the last dose over time by

subgroup.

Analysis of C-SSRS data indicated low numbers of

suicide-related TEAEs. Seventeen patients (2.7%)

reported treatment-emergent suicidal ideation; how-

ever, no increase from baseline in suicide-related

events was observed, and none of these patients

reported treatment-emergent serious suicidal ideation.

Although some patients displayed changes in clinical

laboratory values, vital signs, and electrocardiograms,

these changes were mild, transient, and not clinically

meaningful. No clinically meaningful differences were

observed between the different NKTR-181 dose

groups.

Table 1. Demographic and baseline characteristics (safety population)

Characteristic

NKTR-181

100 mg 200 mg 300 mg 400 mg 500 mg 600 mg Total
N¼65 N¼133 N¼154 N¼217 N¼39 N¼30 N¼638

Age, mean (SD), y 55 (12) 52 (11) 50 (13) 53 (11) 53 (11) 51 (14) 52 (12)

Women, No. (%) 37 (57) 78 (59) 97 (63) 122 (56) 29 (74) 12 (40) 375 (59)

Men, No. (%) 28 (43) 55 (41) 57 (37) 95 (44) 10 (26) 18 (60) 263 (41)

Race, No. (%)

White 42 (65) 100 (75) 98 (64) 149 (69) 23 (59) 19 (63) 431 (68)

Black 20 (31) 28 (21) 48 (31) 65 (30) 14 (36) 9 (30) 184 (29)

Other* 0 5 (4) 5 (3) 2 (1) 0 0 12 (2)

Multiple 0 0 1 (1) 0 1 (3) 1 (3) 3 (0.5)

Not reported 3 (5) 0 2 (1) 1 (0.5) 1 (3) 1 (3) 8 (1)

BMI, mean (SD), kg/m2 31 (6) 31 (6) 31 (6) 31 (6) 32 (6) 32 (4) 31 (6)

Opioid experienced, No. (%)

Yes 11 (17) 23 (17) 36 (23) 50 (23) 8 (20) 6 (20) 134 (21)

No† 54 (83) 110 (83) 118 (77) 167 (77) 31 (80) 24 (80) 504 (79)

Type of chronic pain, No. (%)

Low back pain 60 (92) 124 (93) 144 (94) 201 (93) 37 (95) 29 (97) 595 (93)

Non–low back pain 5 (8) 9 (7) 10 (6) 16 (7) 2 (5) 1 (3) 43 (7)

Duration of chronic pain, mean (SD), y 14 (10) 12 (10) 13 (9) 13 (10) 13 (8) 12 (10) 13 (10)

Musculoskeletal and connective tissue disorders occurring in >5% of patients, No. (%)

Back pain 61 (94) 126 (95) 145 (94) 206 (95) 37 (95) 29 (97) 604 (95)

Osteoarthritis 25 (39) 24 (18) 30 (20) 65 (30) 8 (21) 7 (23) 159 (25)

Intervertebral disc degeneration 16 (25) 14 (11) 15 (10) 29 (13) 5 (13) 3 (10) 82 (13)

Muscle spasms 6 (9) 10 (8) 19 (12) 34 (16) 5 (13) 5 (17) 79 (12)

Intervertebral disc protrusion 10 (15) 17 (13) 17 (11) 22 (10) 3 (8) 4 (13) 73 (11)

Arthralgia 9 (14) 1 (11) 1 (11) 26 (12) 3 (8) 3 (10) 72 (11)

Neck pain 7 (11) 7 (5) 9 (6) 16 (7) 3 (8) 1 (3) 43 (7)

Spinal osteoarthritis 6 (9) 4 (3) 9 (6) 20 (9) 2 (5) 2 (7) 43 (7)

Arthritis 3 (5) 5 (4) 6 (4) 15 (7) 3 (8) 2 (7) 34 (5)

BMI ¼ body mass index.

*Asian, Native American or Alaska Native, Native Hawaiian or other Pacific Islander.
†Includes the NKTR-181 rollover population.
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MADDERS identified only a small number of poten-

tially abuse-related events, including abuse, misuse, diver-

sion, withdrawal, or addiction-related behaviors. Fifty-

one (8.0%) of 638 subjects were associated with 59

events. Most events were attributed to “withdrawal,”

“therapeutic error (unintentional overuse),” or “misuse”

(intentional overuse for a therapeutic purpose) of study

medication. Adjudicators identified four possible “abuse”

events. Full MADDERS results from SUMMIT-07 and

SUMMIT-08 LTS have been published separately [28].

Figure 2. Disposition of patients.

Table 2. Summary of TEAEs (safety population)

TEAEs

NKTR-181, No. (%)

100 mg 200 mg 300 mg 400 mg 500 mg 600 mg Total
N¼65 N¼133 N¼154 N¼217 N¼39 N¼30 N¼638

Any 46 (71) 99 (74) 109 (71) 153 (70) 30 (77) 24 (80) 461 (72)

Drug-related 31 (48) 62 (47) 74 (48) 101 (46) 20 (51) 13 (43) 301 (47)

Reason for drug discontinuation 10 (15) 15 (11) 18 (12) 13 (6) 5 (13) 2 (7) 63 (10)

Serious 2 (3) 5 (4) 7 (4) 12 (6) 2 (5) 2 (7) 30 (5)

Deaths 0 0 0 0 0 0 0

Reported in >5% of patients overall

Constipation 15 (23) 31 (23) 38 (25) 54 (25) 17 (44) 11 (37) 166 (26)

Nausea 7 (11) 23 (17) 18 (12) 20 (9) 3 (8) 5 (17) 76 (12)

Headache 6 (9) 13 (10) 17 (11) 20 (9) 0 1 (3) 57 (9)

URTI 4 (6) 10 (8) 12 (8) 19 (9) 1 (3) 2 (7) 48 (8)

Drug withdrawal syndrome 0 4 (3) 11 (7) 14 (6) 3 (8) 6 (20) 38 (6)

UTI 2 (3) 3 (2) 10 (6) 15 (7) 4 (10) 1 (3) 35 (6)

Vomiting 4 (6) 8 (6) 7 (4) 11 (5) 1 (3) 4 (13) 35 (6)

TEAE ¼ treatment-emergent adverse event; URTI ¼ upper respiratory tract infection; UTI ¼ urinary tract infection.
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Analgesic Effectiveness
Figure 4 shows the mean mBPI-SF scores for the safety

analysis population at each visit. The mean pain intensity

decreased from 4.6 6 2.2 at baseline to 2.7 6 1.8 at the

end of the dose titration period. Once a stable NKTR-

181 dose was reached for each enrollment group, re-

duced pain intensity was maintained for the duration of

treatment for both opioid-experienced and opioid-naı̈ve

patients (Figure 4A). Pain interference scores showed a

similar pattern with patients experiencing an improve-

ment from baseline, which was maintained throughout

the duration of the study (Figure 4B). There was no sub-

stantial requirement for over-the-counter medication for

breakthrough pain once a stable dose level of NKTR-181

was achieved; the mean number of occasions of rescue

medication use per exposure days was 0.74 (sum of num-

ber of occasions of rescue medication post-titration)/

(exposure duration of study drug in days).

Dose Escalation
Once a stable dose was reached over the first five weeks

of the treatment period (N¼ 565; effective dose was de-

fined by the patient), most patients (79%, 444/565) did

not require further dose increases and maintained analge-

sia while on the stable dose until the end of the 52-week

treatment period. Dose increases were required for 121

(21%) patients, whereas 37 (7%) patients required lower

doses of NKTR-181 (Figure 5). The NKTR-181 rollover

subjects self-titrated to a stable dose þ/- one dose level

relative to the dose level they titrated to in the SUMMIT-

07 study.

Discussion

This study examined the safety of NKTR-181 over a lon-

ger period (52 weeks of treatment) and at higher doses

(500 and 600 mg BID) than was previously tested in the

phase 3 efficacy trial. Overall, NKTR-181 was well toler-

ated at doses from 100 to 600 mg BID, with TEAEs that

were similar to the TEAEs observed in the randomized

12-week NKTR-181 phase 3 trial [22]. The most com-

mon TEAEs were constipation and nausea. TEAEs that

led to study removal were uncommon, occurring in less

than 10% of patients. Serious TEAEs occurred in less

than 5% of patients and were deemed unrelated to study

drug. TEAEs characteristic of CNS effects, abuse, or

withdrawal were rare. Similarly, low scores were ob-

served on clinician-administered (COWS) and self-

reported (SOWS) evaluations of withdrawal after study

drug discontinuation at all timepoints. There were no

cases of respiratory depression or death. The NKTR-181

safety profile was generally consistent with results

obtained in the SUMMIT-07 phase 3 clinical trial. A low

rate of study mediation misuse and abuse related events

were observed. This finding may reflect the success of the

study design in excluding potential subjects at elevated

risk for substance use disorder, investigator adherence to

the exclusion criteria of the study protocol, or lower in-

trinsic abuse liability of NKT-181. MADDERS showed

low rates of opioid withdrawal and a low risk of abuse

potential, diversion, or addiction [28].

Overall, the observed reductions in pain intensity

from baseline were maintained throughout the 52-week

treatment period. After the initial five-week dose titration

Figure 3. Mean total Subjective Opiate Withdrawal Scale (SOWS) scores after last dose over time by subgroup (patients completing
the study). SOWS total scores could range from 0 to 64.
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period, most patients (79%), both opioid-experienced

and opioid-naı̈ve, maintained a stable dose during the re-

mainder of the study. Only 2% of patients discontinued

the study due to lack of efficacy. In addition, there was

no substantial requirement for rescue medication for

breakthrough pain once a stable dose level of NKTR-181

was achieved. These findings may suggest that the emer-

gence of tolerance to NKTR-181 was not commonly ob-

served in this long-term safety study.

In the “real-world” setting, patients with chronic pain

often receive opioids for an extended period. In this long-

term safety study, the efficacy results are consistent

with those observed in the randomized, double-blind,

placebo-controlled SUMMIT-07 study [22]. Throughout

the 12-week SUMMIT-07 study, patients randomized to

the NKTR-181 group experienced statistically signifi-

cantly greater maintenance of pain reduction compared

with placebo, based on change in weekly pain score

(scale 0–10) at 12 weeks (P¼ 0.002). In the present study

(SUMMIT-08 LTS), a similar trend in reduced mBPI-SF

pain intensity scores from baseline through the course of

NKTR-181 treatment was observed.

A

B

Figure 4. A) Mean pain intensity and (B) mean pain interference over each visit, as measured by the modified Brief Pain Inventory
Short Form.

Figure 5. Percentage of patients in the safety population with
NKTR-181 dose adjustments (þ/- 100 mg twice daily) during
the 52-week treatment period. Only the first dose change after
a stable dose was achieved in the first five weeks of treatment
was used for classifying dose decrease or increase.
For subjects with tolerability issues, the dose of NKTR-181
may have been adjusted downwards, as necessary, based on
the investigator’s clinical judgment in stepwise 100-mg
changes.
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In light of current concerns regarding opioid use, medi-

cal professionals have questioned whether long-term treat-

ment with currently available opioids is appropriate

considering the risks of addiction and overdose [3].

However, CLBP causes significant disability, and response

to nonopioid treatments (e.g., acetaminophen, nonsteroidal

anti-inflammatory drugs, systemic corticosteroids, spinal

manipulation, massage therapy, neuromodulation, or sur-

gery) is often suboptimal for many patients [35–37]. Thus,

a pressing need exists for effective opioids with acceptable

tolerability and reduced potential for abuse.

NKTR-181 was developed in response to the unmet

need for safer opioid therapy [38]. Unlike ADFs, which

are reformulations of previously approved opioids that

can be subverted to provide a fast-acting version of the

opioid, NKTR-181 is a novel molecular entity designed

to have a reduced rate of and extent of entry into the

CNS when compared with conventional opioids [20].

NKTR-181 does not rely on a formulation approach to

prevent its conversion into an abusable form of an

opioid.

A strength of the current study is its long duration,

providing 52 weeks of NKTR-181 safety, tolerability,

and analgesic effectiveness data. The study also allowed

patients to have their NKTR-181 doses adjusted, which

reflects what is commonly done in clinical practice.

However, this study has limitations related to its method-

ology, specifically the bias toward retention of patients

with acceptable analgesic responses and acceptable safety

and tolerability profiles, and lack of a control group (pla-

cebo) or active comparator arm. Also, the study excluded

participants taking >60 mg of MSE per day for seven or

more days before consent, a population more likely to de-

velop tolerance.

Overall, NKTR-181 has a favorable safety profile

with long-term use, and the results of this study, along

with the results from the SUMMIT-07 study, support the

conclusion that NKTR-181 is a safe and effective option

for patients with CLBP.
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