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Objective: This study evaluates the onset, magnitude, and consistency of improvement of opioid-induced constipation (OIC) 
symptoms with naloxegol treatment.
Methods: This was a pooled analysis of two Phase 3, double-blind, randomized, placebo-controlled studies (KODIAC-04/05, 
NCT01309841/NCT01323790) in patients with chronic non-cancer pain and OIC treated with naloxegol 25mg or 12.5mg daily. 
This analysis assessed improvements in response rates, frequency of spontaneous bowel movement (SBM) and complete SBMs 
(CSBM), OIC constipation symptoms (straining, stool consistency), time to first post-dose SBM and CSBM, and onset of adverse 
events over the 12-week period.
Subjects: The population of 1337 subjects had a mean age of 52 years and mean duration of opioid use of 3.6 years at baseline. Mean 
SBM frequency was 1.4/week.
Results: Naloxegol 25mg and 12.5mg demonstrated significantly higher response rates vs placebo (PBO) [41.9% (P < 0.001), 37.8% (P = 
0.008), 29.4% respectively]. Rapid (within 1 week) and sustained (over 12 weeks) symptom improvement was significantly greater for 
naloxegol vs PBO (P < 0.05). Both doses showed statistically significant and clinically meaningful improvements in straining, stool 
consistency, number of SBMs and CSBMs/wk. Significantly shorter times to first post-dose SBM and CSBM were observed with naloxegol 
vs PBO (SBM HR: 25mg = 1.90, 12.5mg= 1.60; CSBM HR: 25mg = 1.42, 12.5mg = 1.36; P < 0.001 for each regimen). Adverse events 
occurred more frequently in the naloxegol 25mg group and were most frequently reported during the first week.
Conclusion: In patients with chronic non-cancer pain, naloxegol 25mg and 12.5mg demonstrated significantly higher response rates 
and rapid and sustained improvements in OIC symptoms compared with PBO.
Keywords: opioid-induced constipation, naloxegol, clinical trials

Introduction
The Centers for Disease Control and Prevention (CDC) estimate that 50.2 million US adults experience chronic pain,1 

and systematic reviews reveal that 23–36% of these individuals consume opioids.2–6 Opioid-induced constipation (OIC) 
is a common and bothersome side effect of chronic opioid use and is estimated to occur in 40–80% of patients.7–9 OIC 
results from the binding of opioids to μ-opioid receptors located in the enteric nervous system leading to decreased 
gastrointestinal motility, reduced intestinal fluid and electrolyte secretion and increased reabsorption, and sphincter 
dysfunction.10–12 OIC commonly persists with chronic opioid use, whereas other adverse effects such as nausea and 
vomiting lessen over time.13–15 Gastrointestinal symptoms associated with OIC include decreased stool frequency, 
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straining, hard stools, and a sense of incomplete evacuation.7 The presence of OIC negatively impacts patients’ health- 
related quality of life (HR-QOL), ability to perform daily activities and work productivity, and results in significant 
patient burden.16 In a recent survey of 447 patients with non-cancer pain, over 50% reported modifying their opioid 
regimen due to constipation.17

The 2019 American Gastroenterological Association Guideline on the medical management of OIC recommends the 
use of laxatives as first-line agents for the treatment of OIC.9 Similar recommendations had been made in the European 
expert consensus statement.18 However, 93% of patients experience inadequate response to laxatives and 26% meet 
criteria for having an inadequate response to two laxatives.14 Given these high rates of inadequate response and the 
persistent and significant symptom burden of OIC, targeted pharmacological treatments are needed to provide more 
effective relief. Naloxegol (Movantik®) is a peripherally acting mu-opioid receptor antagonist (PAMORA) specifically 
designed to antagonize opioid binding at μ-opioid receptors in the GI tract. This reduces the constipating effects of 
opioids while having negligible central nervous system (CNS) penetration, thus limiting potential interference with 
analgesia. Naloxegol has demonstrated a rapid and predictable onset of relief of OIC symptoms in subjects treated with 
opioids for chronic non-cancer pain in two phase 3 trials (KODIAC-04/-05[N = 1337]; NCT01309841/ 
NCT01323790).19,20 In the US, naloxegol is indicated for use in adult patients with OIC with chronic non-cancer 
pain, including patients with chronic pain related to prior cancer or its treatment who do not require frequent (eg, weekly) 
opioid dosage escalation (Movantik, US prescribing information). In Europe, it is indicated for adult patients with OIC 
who have an inadequate response to laxatives (LIR) (Moventig EU SMPC). A previous pooled analysis (KODIAC-04/- 
05) of the inadequate response to laxatives (LIR) subpopulation showed favorable outcomes.21 In the US, naloxegol is 
indicated for adult patients with chronic non-cancer OIC (Movantik, US prescribing information), irrespective of laxative 
use. Here, we present a pooled analysis of the total ITT population, which includes both LIR and patients with OIC who 
were not classified as LIR.

Given the high symptom burden of OIC and the importance of prompt and long-term relief to patients and providers, 
this analysis aims to assess the efficacy and safety of naloxegol in the full, pooled population of patients included in 
phase 3 studies of naloxegol for OIC.

Methods
Data Source
This study is a pooled analysis of two identical phase 3, double-blind, randomized, placebo-controlled studies (KODIAC 4/5; 
NCT01309841/NCT01323790) in patients with chronic non-cancer pain and OIC treated with naloxegol 25 mg or 12.5 mg 
daily. The studies were conducted in accordance with the Declaration of Helsinki and the International Conference on 
Harmonisation. An ethics committee or institutional review board at each study site approved the final study protocol and 
informed-consent form. All patients provided written informed consent at screening, before any study procedures were 
performed. Patients who subsequently underwent randomization recorded their symptoms in electronic diaries (eDiaries) 
throughout the treatment period. The primary endpoint for KODIAC 4/5 was the response rate during the 12-week treatment 
period. Response was defined as three or more SBM/week and an increase of one or more SBM/week over baseline for at least 
9 of 12 treatment weeks and at least 3 of the final 4 treatment weeks. The use of laxatives (except for prespecified rescue 
laxatives) was not permitted during the 12-week treatment period. OIC symptoms including frequency of spontaneous bowel 
movements (SBM), complete SBM (CSBM), straining, and stool consistency were recorded. A sense of complete evacuation 
was documented for each SBM. The degree of straining was measured on a scale of 1, not at all, to 5, an extreme amount. Stool 
consistency was assessed with the Bristol Stool Scale (BSS) (1–7 ranging from hard to watery stools).

Statistical Analyses
The results of two identically designed studies were pooled to investigate the effect of treatment with respect to efficacy 
and safety outcomes. It is important to note that the sample size and power considerations for each study were based 
solely on the primary endpoint of those studies. Thus, the potential treatment effect on endpoints other than the primary 
endpoint needs to be investigated by pooling the data. For efficacy outcomes, inferential statistics were provided by 
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p-values, and for safety outcomes, the data were summarized descriptively. Response rate was analyzed by relative risk, 
interpreted as the likelihood of treatment achieving the endpoint compared with PBO (treatment response). P-values 
shown in these analyses are considered nominal and not adjusted for multiplicity.

The time to first post-dose SBM and CSBM (without rescue medication) for each naloxegol dose vs PBO was 
analyzed via the Cox proportional hazard model; treatment effect was analyzed via the hazard ratio (HR). The median 
time to first post-dose SBM & CSBM was derived via the Kaplan–Meier (KM) method. Onset of action was summarized 
descriptively by the proportion of patients with SBM and CSBM from 4 hours to 48 hours post first dose, which reflects 
a clinically relevant timeframe.20

Patient-reported symptom data were analyzed by mixed-model repeated-measures models with fixed effects for baseline- 
dependent variables, baseline laxative response, treatment, treatment-time interaction, and random effects for study center.

Safety analyses were conducted for subjects in the intent-to-treat (ITT) population who had received one or more 
doses of study drug. Pooled safety data were evaluated from the two phase 3 studies.

Results
Patients
A total of 1337 patients receiving naloxegol (12.5 mg, n = 445; 25 mg, n = 446) or PBO (n = 446) were included in the ITT 
analysis of the KODIAC-04 and −05 studies. Baseline characteristics were balanced across the study groups and were similar 
between the two studies (Table 1). Key demographics included mean age (52 years), ≥65 years of age (11%), female (62.4%), 
White (79%), and Black (18.6%). Back pain was the most common reason for pain (56.5%) followed by arthritis (9.8%). 
Enrolled patients had been consuming opioids for an average of 3.6 years. The mean baseline opioid morphine equivalent 
daily dosage was 137.7 mg. The majority of patients had taken a laxative in the 2 weeks before enrollment (71%); the most 
commonly used laxatives were stimulants (61.9% and 52.9%) and stool softeners (28.9% and 31.9%) across treatment groups 
in KODIAC-04 and KODIAC-05 respectively. More than 50% of patients in the studies were classified as having an 

Table 1 Baseline Demographics and Clinical Characteristics; KODIAC-04 and KODIAC-05 Pooled IIT 
Population

Parameter Placebo (N=446) Naloxegol 12.5 mg 
(N=445)

Naloxegol 25 mg 
(N=446)

Sex; n (%)

Male 159 (35.8) 160 (36.3) 181 (40.6)

Female 285 (64.2) 281 (63.7) 265 (59.4)

Age (years)

Mean (SD) 52.5 (10.88) 51.9 (10.67) 52.1 (11.26)
Range 20–83 19–82 18–80

≥65 years 50 (11.3) 44 (10.0) 53 (11.9)

Race; n (%)

White 342 (77.0) 347 (78.7) 362 (81.2)

Black or African American 87 (19.6) 83 (18.8) 78 (17.5)
Asian 4 (0.9) 6 (1.4) 1 (0.2)

Native Hawaiian or other Pacific 

Islander

0 0 1 (0.2)

American Indian or Alaska Native 4 (0.9) 2 (0.5) 1 (0.2)

Other 7 (1.6) 3 (0.7) 3 (0.7)

Region; n (%)

North America 416 (93.7) 418 (94.8) 423 (94.8)

Europe 27 (6.1) 23 (5.2) 23 (5.2)
Rest of Worlda 1 (0.2) 0 0

(Continued)
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inadequate laxative response. Baseline OIC symptoms were balanced across the treatment groups (25 mg and 12.5 mg) and 
PBO (Table 1). There was high symptom burden at baseline with low frequencies of SBM (1.3–1.6 SBM/week) and CSBM 
(0.4–0.5 CSBM/week), and a moderate amount of straining (score ~3) (Table 1).

Response Rates
Overall response rates to naloxegol 25 mg and 12.5 mg were significantly greater than PBO (41.9%, 37.8%, 29.4% 
respectively) Figure 1 yielding numbers needed to treat (NNT) for naloxegol 25 mg and 12.5 mg of approximately 8 and 

Table 1 (Continued). 

Parameter Placebo (N=446) Naloxegol 12.5 mg 
(N=445)

Naloxegol 25 mg 
(N=446)

Body Mass Index (kg/m2)
≤30 228 (51.4) 222 (50.3) 217 (48.7)

>30 216 (48.6) 219 (49.7) 226 (50.7)

Missing 0 0 3 (0.7)

Baseline laxative response; n (%)b

LIR 238 (53.6) 237 (53.7) 241 (54.0)

Duration (mo) of opioid use at 

baselinec

Mean (SD) 41.5 (46.04) 46.5 (47.92) 42.6 (44.66)

Median 24.0 30.0 24.0

Range 1–432 1–276 1–252

Daily opioid dose (meu) at 

baselined

Mean (SD) 127.4 (125.79) 146.0 (159.99) 139.7 (141.97)

Median 76.1 90.0 90.0
Range 15–968 1–1280 15–1080

Primary reason for opioid use; 
n (%)

Back pain 246 (55.4) 266 (60.3) 240 (53.8)

Joint pain 17 (3.8) 18 (4.1) 23 (5.2)
Fibromyalgia 33 (7.4) 22 (5.0) 20 (4.5)

Headache/Migraine 5 (1.1) 2 (0.5) 9 (2.0)

Arthritis 43 (9.7) 39 (8.8) 49 (11.0)
Neuralgia 9 (2.0) 7 (1.6) 15 (3.4)

Pain syndrome 7 (1.6) 5 (1.1) 10 (2.2)

Other 82 (18.5) 82 (18.6) 79 (17.7)

OIC characteristics (Mean; 

range):e

SBMs/week 1.42 (0.0, 7.0) 1.48 (0.0, 11.0) 1.32 (0.0, 9.3)

Days/week with ≥1 SBM 1.37 (0.0, 6.3) 1.42 (0.0, 6.0) 1.27 (0.0, 7.0)

Straining 3.26 (1.1, 5.0) 3.12 (1.0, 5.0) 3.21 (1.0, 5.0)
Stool consistency 2.87 (1.0, 6.5) 2.91 (1.0, 6.8) 2.84 (1.0, 6.7)

CSBM/week 0.45 (0.0, 4.38) 0.50 (0.0, 6.5) 0.40 (0.0, 6.2)

Notes: Patients with Missing baseline characteristic were excluded from subsequent subgroup analysis for each specific baseline character-
istic. aRest of World: single patient from Australia was excluded from subsequent subgroup analyses by region. bAssessed over the 2 weeks 
prior to enrollment. cAssessed at enrolment. dCalculated as the mean of the daily opioid doses (maintenance plus breakthrough) during the 
OIC confirmation period. eValues calculated during the 2-week OIC confirmation period. Movantik New Drug Application, Module 5.3.5.3, 
Appendix 2.7.4.7, Table 4.1.1.4 (data on file). 
Abbreviations: LIR, Laxative inadequate responder; meu, Morphine equivalent unit; non-LIR, Laxative response unknown/inadequate; SD, 
Standard deviation.
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12, respectively (Figure 1). Patients treated with naloxegol 25 mg or 12.5 mg were 42.7% (RR: 1.427; 95% CI: 1.192–1.710; 
p < 0.001) and 28.5% (RR: 1.285; 95% CI: 1.066–1.550; p = 0.008) more likely to achieve response than patients treated with 
PBO (Supplementary Table 1). Persistently significant improvements in response rates and similar NNTs were observed 
across the entire study period for both naloxegol doses vs PBO (Supplementary Table 1).

Change from Baseline in OIC Symptoms Over 12 Weeks
Significantly greater OIC-related symptom improvements were observed for both naloxegol doses compared to PBO over 
the 12-week study period for degree of straining, stool consistency, and numbers of SBM and CSBM/week (p ≤ 0.01 for 
all comparisons (naloxegol 25 mg and 12.5 mg vs PBO) (Supplementary Table 2). Rapid improvements in straining and 
stool consistency were demonstrated as early as week 1 and were sustained through week 12 for both naloxegol doses vs 
PBO (Figure 2a and b).

Naloxegol demonstrated rapid and sustained significant improvements in stool frequency and numbers of SBM/week 
and CSBM/week over the 12-week study period vs PBO (p < 0.01). Significant improvements in SBM/week and CSBM/ 
week were seen within 1 week and were sustained through 12 weeks for both naloxegol doses vs PBO (Figure 3a and b). 
Mean numbers of SBM/week nearly doubled from baseline to 12 weeks with naloxegol 25 mg (1.48 to 3.10) and 
naloxegol 12.5 mg (1.42 to 2.60 SBM/week). Mean numbers of CSBM/week increased over five-fold from baseline to 12 
weeks with naloxegol 25 mg (0.4 to 2.12) and increased over three-fold for naloxegol 12.5 mg (0.5 to 1.69) 
(Supplementary Table 2).

Time to First Post-Dose OIC Symptom Improvement
Significantly reduced times to first SBM and CSBM were observed after first dose of naloxegol vs PBO. There was nearly 
a 5-fold reduction in median time to first post-dose SBM for naloxegol 25 mg vs PBO (25 mg: 7.8 hrs; 12.5 mg: 19.9 hrs; vs PBO: 
36.4 hrs) (Figure 4a). The majority of patients treated with either naloxegol dose experienced an SBM within 24 hours of the first 
dose (25 mg: 65.5%; 12.5 mg: 58.4%; vs PBO: 36.5%). Time to first CSBM was nearly 3-fold faster with naloxegol 25 mg and 
twice as fast with naloxegol 12.5 mg vs PBO (median time to first post-dose CSBM: 53.4 hrs for naloxegol 25 mg, 71.2 hrs for 
naloxegol 12.5 mg vs 152 hours for PBO) (Figure 4b). Kaplan–Meir curves for time to first post-dose SBM and CSBM 

Figure 1 Response Rates from Week 1–12; KODIAC-04 and KODIAC-05 Pooled IIT population. 
Notes: Three or more SBM/wk AND an increase of one or more SBM/wk over baseline for at least 9 of 12 treatment weeks AND at least 3 of the final 4 treatment weeks 
*p < 0.01, ~p < 0.001. 
Abbreviations: RR, Relative Risk, interpreted as the likelihood of achieving the endpoint (treatment response).

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S417045                                                                                                                                                                                                                       

DovePress                                                                                                                       
2947

Dovepress                                                                                                                                                            Chey et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=417045.docx
https://www.dovepress.com/get_supplementary_file.php?f=417045.docx
https://www.dovepress.com/get_supplementary_file.php?f=417045.docx
https://www.dovepress.com/get_supplementary_file.php?f=417045.docx
https://www.dovepress.com
https://www.dovepress.com


demonstrate clear separation. Patients treated with naloxegol achieved a first post-dose SBM 60–90% faster, and a CSBM 36– 
42% faster than placebo. (SBM HR: 25mg = 1.90; 12.5 mg = 1.60. CSBM HR: 25 mg = 1.42; 12.5 mg = 1.36. p < 0.001 for each 
regimen) (Figure 4a and b).

Safety
Most adverse events (AEs) were mild to moderate in severity and were most frequent in patients receiving naloxegol 
25 mg. The most commonly observed AEs (≥5%) observed at a higher rate in the naloxegol groups vs placebo were 
abdominal pain, diarrhea, nausea and flatulence. The majority of AEs were non-serious (Table 2). The incidence of 
serious AEs was similar across treatment groups (25 mg [3.4%], 12.5 mg [5.7%], and PBO [5.2%]). The proportion of 
patients with AEs leading to discontinuation across treatment groups were: naloxegol 25mg (10.3%), naloxegol 12.5mg 
(4.8%), and PBO (5.4%). The most common GI AEs leading to discontinuation were abdominal pain (4%, 0.9%, 0.2%, 
respectively), diarrhea (3.1%, 0.9%, 0.7%, respectively), and nausea (1.1%, 1.1%, 0.2%, respectively). The onset of GI 
AEs was highest within the first week of therapy (Figure 5).

Figure 3 (a and b) Stool frequency over 12 weeks; KODIAC-04 and KODIAC-05 Pooled IIT population. (a) Mean number of SBM/week from weeks 1–12. (b) Mean number 
of CSBM/week from weeks 1–12. 
Note: *Represents statistical significance (p < 0.05).

Figure 2 (a and b). Constipation Related Symptom Improvement over 12 weeks; KODIAC-04 and KODIAC-05 Pooled IIT population. (a) Change from baseline mean 
straining values from weeks 1–12. (b) Change from baseline in mean stool consistency values from weeks 1–12. 
Note: *Represents statistical significance (p < 0.05).
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Discussion
Although treatment recommendations are evolving to limit the use of chronic opioids in non-cancer pain, there is 
nonetheless an important role for their use in appropriately selected patients.22 The efficacy of naloxegol for improving 
OIC symptoms in opioid using patients with chronic non-cancer pain was previously established in two phase 3 studies. 
Significant treatment responses were observed in KODIAC-04 for the 12.5 mg (p = 0.03) and 25 mg (p = 0.002) doses of 

Table 2 Number (%) of Patients with the Most Common (≤2% Incidence in Any Treatment Group) AEs 
During the Treatment Period (KODIAC-04 and KODIAC-05 Pooled IIT Population)

Preferred Term Placebo (N=444) Naloxegol 12.5 mg 
(N=441)

Naloxegol 25 mg 
(N=446)

Patients with any AE 227 (51.1) 231 (52.4) 283 (63.5)

Abdominal pain 25 (5.6) 43 (9.8) 71 (15.9)

Diarrhea 19 (4.3) 25 (5.7) 41 (9.2)
Nausea 20 (4.5) 29 (6.6) 36 (8.1)

Flatulence 11 (2.5) 13 (2.9) 26 (5.8)

Headache 12 (2.7) 17 (3.9) 20 (4.5)
Vomiting 13 (2.9) 10 (2.3) 20 (4.5)

Back pain 9 (2.0) 12 (2.7) 19 (4.3)

Abdominal pain upper 7 (1.6) 8 (1.8) 17 (3.8)
Hyperhidrosis 1 (0.2) 2 (0.5) 13 (2.9)

Abdominal distension 9 (2.0) 11 (2.5) 11 (2.5)

Upper respiratory tract 
infection

12 (2.7) 9 (2.0) 11 (2.5)

Fatigue 6 (1.4) 7 (1.6) 10 (2.2)

Sinusitis 6 (1.4) 6 (1.4) 10 (2.2)
Pain in extremity 3 (0.7) 5 (1.1) 10 (2.2)

Nasopharyngitis 1 (0.2) 5 (1.1) 9 (2.0)

Fall 8 (1.8) 9 (2.0) 4 (0.9)
Dizziness 9 (2.0) 11 (2.5) 3 (0.7)

Notes: Patients with events in ≥1 PT are counted once in each of those PTs. AEs that started on or after the first dose of investigational 
product through end of study are included. AEs are sorted by PT in decreasing order of frequency (by total number on NGL 25 mg, 12.5 mg, 
then placebo). 
Abbreviations: AE, Adverse event; DAE, AE leading to discontinuation of investigational product; N, Total number of patients; n, Number 
of patients in category; NGL, Naloxegol.

Figure 4 (a and b) Kaplan–Meir Curve for Time (hrs) to First Post-Dose Spontaneous Bowel Movement (SBM) or Complete SBM (CSBM); KODIAC-04 and KODIAC-05 Pooled 
IIT population. (a) Time (hrs) to First Post-Dose Spontaneous Bowel Movement (SBM). (b) Time (hrs) to First Post-Dose Complete Spontaneous Bowel Movement (CSBM).
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naloxegol and in KODIAC-05 for the 25-mg dose (p = 0.01), which corresponded to increased response rates of 14–20% 
compared to PBO. Numerical improvement in response was shown for naloxegol 12.5 mg vs PBO in KODIAC-05.19 The 
current pooled analysis with a larger patient population confirms the efficacy and safety of both naloxegol doses, 25 mg 
and 12.5 mg, given once daily. The response rate over 12 weeks significantly increased by 8.4% (naloxegol 12.5 mg) and 
12.5% (naloxegol 25 mg) over PBO and patients treated with naloxegol were 29–43% more likely to be treatment 
responders. This improvement is clinically relevant as the treatment response criteria were highly stringent, requiring 
three or more SBM/week plus an increase of one or more SBM/week over baseline for at least 9 of 12 treatment weeks, 
including at least 3 of the final 4 treatment weeks. Patients in this pooled analysis had high baseline symptom burden and 
on average had only 1.3–1.5 SBM/week. Consequently, the assigned treatment response criteria required, at a minimum, 
an approximate doubling of the number of SBM/week over the study period.

Consistent with the individual studies, this pooled analysis demonstrated naloxegol’s ability to provide significant, 
rapid, and sustained improvements in both stool frequency and OIC related GI symptoms. Both naloxegol doses 
demonstrated significantly reduced times to first SBM and CSBM compared with PBO. Time to first post-dose SBM 
was nearly 5-fold faster with naloxegol 25 vs PBO with 50% of patients achieving a bowel movement within 8 hours 
after the first dose and 66% achieving an SBM within the first day. Similarly, time to first post-dose CSBM was nearly 

Figure 5 Onset of gastrointestinal related adverse events associated with naloxegol; KODIAC-04 and KODIAC-05 Pooled IIT population.
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3-fold faster with naloxegol 25 mg vs PBO with 50% of patients achieving a CSBM within 53 hours. This is clinically 
relevant as at baseline, patients averaged one CSBM every 15 days.

Improvement in stool frequency and OIC symptoms at 12 weeks was demonstrated in the individual phase 3 studies 
of naloxegol,19 however the larger sample size of this pooled analysis demonstrates significant, rapid improvement in 
OIC symptoms as early as week 1 sustained through week 12 for both naloxegol doses vs placebo. The increase in SBM 
and CSBM frequency significantly improved within the first week and was maintained through week 12 for both 
naloxegol doses vs PBO. Both naloxegol doses also demonstrated rapid and significant improvement of OIC-related 
GI symptoms including straining and stool consistency as early as week 1 and through 12 weeks.

Previous work published by Tack et al21 analyzed the pivotal trial endpoints in a subpopulation of 720 subjects who were 
laxative inadequate responders prior to enrolling in the pivotal trials (KODIAC-04 and -05). This population constituted a key 
secondary endpoint in the pivotal trial and consisted of 54.6% in KODIAC-04 and 53.2% in KODIAC-05.

In this current analysis, we have evaluated the full ITT population, in order to increase the power of the analysis and to 
evaluate naloxegol-dose response in all 1337 patients who participated in the studies. It is noteworthy that in the EU, naloxegol 
is approved for the LIR population, whereas in the US, the product is approved for patients with chronic OIC, irrespective of 
laxative response status. Therefore, the current ITT analysis is highly relevant to all patients, as opposed to LIR patients only. 
Also, among the differences, we look at proportions of patients with complete spontaneous bowel movements (CSBM) as well 
as spontaneous bowel movements (SBM) over the first 48 hours. Complete SBMs are believed to be an important contributor 
to overall patient. Complete SBMs are believed to be an important contributor to overall patient satisfaction, and these were 
evaluated in greater detail in this analysis. We also ascertained the predictability and reliability of dose response for both the 
12.5 and 25 mg doses in the ITT population, which supports potential dosing flexibility in the broader OIC population.

Importantly, the work shows a Kaplan–Meier analysis of time to first dose complete SBM, demonstrating rapid onset 
of action (Figure 4b), which are consistent with therapeutic effects of naloxegol for SBM (Figure 4a) for both doses.

The AE profile was consistent with the known profile of naloxegol, and no new safety signals were identified. The 
most common AEs observed were abdominal pain, diarrhea, and nausea and AEs were more frequently observed with the 
25 mg dose. This analysis demonstrated that GI-related AEs most frequently occur within the first week of treatment, 
although they infrequently led to discontinuation of therapy. We hypothesize that these early GI AEs relate to the 
mobilization and wakening of the quiescent gut due to lessening of the GI side effects of opioids. Abdominal pain is 
likely associated with the restoration of peristalsis in a bowel full of stool, and the perception of diarrhea may be 
contributed to by the normalization of bowel function after a period of limited activity due to OIC. These are important 
counseling points to help establish patient expectations around the effects of naloxegol therapy for OIC.

The naloxegol FDA label recommends initiating therapy with 25 mg once daily in the morning and to reduce the dosage to 
12.5 mg once daily if patients are unable to tolerate the higher dose. This may in part explain the results of KODAIC-05 in 
which naloxegol 12.5 mg did not demonstrate significant improvement in treatment response. However, this pooled analysis 
with a larger sample size, reinforces the efficacy and safety of both naloxegol doses in providing consistent treatment 
responses and rapid and sustained improvements in stool frequency and OIC related GI symptoms. This result is likely due to 
the higher statistical power of the considerably larger sample size of the pooled analysis vs the individual studies.

The key strengths of this analysis include the larger sample size from pooling the two identical phase 3 studies 
allowing for higher statistical power for subgroup analyses. The individual studies have a highly rigorous study design 
and include patients with high unmet medical burden. A key limitation is that the study protocol did not include an 
assessment of exact time to resolution of adverse events, so it precludes drawing conclusions regarding the duration of 
these AEs. A potential limitation of the work is that this pooled analysis is retrospective and that it is based on only two 
studies. However, for each study, the treatment effect was consistent across the endpoints evaluated, and the studies were 
pooled to allow for evaluation of overall treatment effect with regard to the endpoints indicated for naloxegol treatment.

Conclusion
This pooled analysis demonstrates the consistent efficacy and safety of two doses of naloxegol 25 mg and 12.5 mg. These 
benefits occur early and are sustained over time. The outcomes of this study suggest that both naloxegol doses are 
effective treatment options for patients with chronic non-cancer pain who are experiencing OIC.
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