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Purpose: Xtampza ER® (XER) is a long-acting oxycodone formulation which was designed to

be abuse-deterrent and to overcome capsule-swallowing issues. This pilot study evaluated the

effectiveness of XER at reducing swallowing difficulty while providing effective analgesia in the

setting of chronic pain.

Subjects and Methods: Eleven subjects with chronic pain who reported pill-swallowing

difficulty were enrolled in a 6-week uncontrolled open-label pilot study in which their

prescribed daily opioid medication was converted to XER. Swallowing difficulty, pain

intensity, opioid satisfaction, and secondary indicators of pain response were recorded for

subjects throughout the study.

Results: Both swallowing difficulty and opioid satisfaction (XER vs baseline opioid)

improved significantly over the 6-week study period (p < 0.05), while pain intensity ratings

demonstrated no significant change. No significant change was noted in any of the secondary

pain, mental health, or physical function measures after conversion to XER compared to

baseline.

Conclusion: Subjects experienced improvement in both swallowing and opioid medication

satisfaction after conversion to XER with no significant change in pain intensity and related

measures.

Keywords: opioid medication, swallowing difficulty, chronic pain, abuse deterrent

formulation

Introduction
To achieve optimal care for pain patients, pain medication should provide satisfactory

analgesia and minimize patient burdens such as the effort required to swallow pills.

Although there are risks of abuse, overdose, and side effects,1 long-term low- or

moderate-dose opioid medication can provide effective and safe analgesia in well-

selected patients with chronic pain. However, long-acting opioid pill capsules are often

large and difficult for patients to swallow.2 Studies have shown that 20% of adult

patients have difficulty swallowing their medications, and up to 10% refuse specific

pharmaceutical therapies because they cannot swallow the pills.3,4 Pill swallowing

difficulty can be due to several factors, including capsule size, outer coating texture,

shape, and taste,5,6 and it is likely that swallowing difficulties compromise the quantity,

quality, and satisfaction with pain relief from oral opioids. This issue disproportionately

affects patients with cancer pain, as chemotherapy, radiation, and/or surgical treatments

may result in increased swallowing difficulties.
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Xtampza ER® (XER) is a long-acting oxycodone for-

mulation that was designed to be abuse-deterrent and to

help patients overcome capsule-swallowing issues. The

XER capsule contains extended-release microspheres that

can be opened by the patient and mixed into soft food.7 It is

also an abuse-deterrent formulation (ADF), as the micro-

spheres are not crushable or dissolvable in liquid,8–10 and

stable extended release formulations like XER provide

a disincentive to overtake or manipulate the medication in

an attempt to abuse it. The package insert for XER recom-

mends that the microspheres be added to soft food such as

applesauce before oral consumption,7 which makes them

much easier to swallow than a standard opioid pill. As it is

specifically designed to overcome capsule-swallowing

issues, XER may, therefore, be an important tool for perso-

nalized pain care for patients who have difficulty swallow-

ing large pills.

The present study investigated swallowing satisfaction,

pain relief, and pain-related outcomes in patients who transi-

tioned from “traditional” opioid pills to XER over a 6-week

period. We hypothesized that the subjects would report com-

parable pain relief and improved ability to swallow opioid

medication through the dispersal of the microspheres in soft

food. The primary hypothesis was that after being converted

to XER, the subjects would report no meaningful differences

in the degree of daily and weekly average pain intensity. The

secondary hypothesis was that after being converted to XER,

the subjects would report significant improvement in ratings

of difficulty swallowing their pain medication.

Subjects and Methods
All study procedures were approved by the University of

Pittsburgh Institutional Review Board, and written informed

consent was obtained from each participant. This study was

conducted in accordance with the Declaration of Helsinki.

Subjects
This was a pilot, uncontrolled open-label study. Subjects

were 11 individuals ages 31–60 experiencing chronic non-

cancer pain on a daily basis for a minimum of six months.

Subjects had primary pain diagnoses of low back pain

(18%), panniculitis (18%), osteoarthritis (18%), ankylos-

ing spondylitis (9%), Ehlers-Danlos syndrome (9%), com-

plex regional pain syndrome (9%), cervical spinal stenosis

(9%), and abdominal pain (9%), and were not receiving

treatment for cancer or cancer-related pain at the time of

the study. Prior to enrollment in the study, all subjects had

been prescribed opioids for daily use with a maximum

daily dosage of 200 morphine milligram equivalents

(MME). All subjects reported difficulty swallowing their

prescribed opioid medication of at least 3 on a 0–10

numeric rating scale, where 0 = “No trouble at all” and

10 = “The greatest possible difficulty swallowing pills”. In

addition to pill swallowing difficulties, 82% of the subjects

reported difficulty swallowing solids, and 27% reported

difficulty swallowing liquids.

Study Timeline and Measures
Subjects were followed for six weeks. Clinic visits occurred in

weeks 1, 2, 3, and 6, with shorter surveys sent to the subjects

via text message in weeks 4 and 5. The baseline visit included

confirmation of study eligibility and a medical history review

by the study physician. Urine drug toxicology screening was

obtained if there was not one available in the electronic med-

ical record within three months. Subjects with toxicology

results showing illegal drugs or non-prescribed opioids in the

urine were excluded. The Pennsylvania State Prescription

Drug Monitoring Program database (Harrisburg, PA) was

reviewed to confirm that each subject’s opioid medications

were prescribed by a single practice at the dosage reported by

the subject.

During the week 2 visit, all subjects had their previous

long-term opioid prescription converted to XER by the

study physician using a standard conversion table. Only

75% of the calculated dose was initially converted to

account for incomplete cross tolerance. Subjects then vis-

ited the clinic again in week 3 for evaluation and adjustment

of XER dose for the final weeks of the study.

All study measures were collected using REDCap

(Nashville, TN). Subjects completed the PROMIS-29 Adult

Profile v2.0,11 a shortened version of the Baylor Dysphagia

Questionnaire,12 and a Pill Swallowing Difficulty Question

at all clinic visits and in weeks 4 and 5 via a text message link

to the REDCap survey. The Pill Swallowing Difficulty

Question stated: “How would you rate the difficulty swal-

lowing your current opioid medications (weeks 1–2)/the

study pain medication (weeks 3–6)?”with answers presented

on a numeric scale ranging from “0 - No trouble at all” to “10

- The greatest possible difficulty.” The Opioid Medication

Satisfaction Question was collected in weeks 1, 3, 5, and 6

and stated: “How satisfied are you with your current opioid

medication (week 1)/the study medication, XER (weeks 3, 5,

and 6)?” with answers presented on a numeric scale ranging

from “0 - Not satisfied at all” to “10 - Completely satisfied.”

The Patient Global Impression of Change13 was also col-

lected in weeks 5 and 6.
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Subjects were asked to complete daily Pain and

Medication Diaries to monitor their pain levels and medica-

tion compliance. These diary questions were sent and cap-

tured via Short Message Services (SMS - “text”) messages

relayed via the Mosio application (Seattle, WA). These text

messages stated: (1) “What is your level of pain now? Text

0–10. 0 = no pain, 10 = pain as bad as you can imagine,” (2)

“What was your average level of pain over the last 24 hours?

Text 0–10. 0 = no pain, 10 = pain as bad as you can imagine,”

and (3) “Did you remember to take your study medication

yesterday? Text Y or N.”

At the conclusion of the study, subjects were given the

option of returning to their baseline opioid regimen or

continuing to use XER in coordination with their prescrib-

ing physician.

Statistical Analysis
Baseline characteristics were analyzed using basic descrip-

tive statistics (Table 1). Univariate and multivariate

repeated measures analysis of variance (ANOVA) were

performed to analyze changes from baseline (week 1) to

the end of the study (week 6). The primary outcome ana-

lyzed was change in pain intensity using the daily average

pain intensity measure from the text message Pain Diary

and the weekly average pain intensity measure from the

PROMIS-29 profile. The secondary outcomes analyzed

were changes in pill swallowing difficulty, opioid satisfac-

tion, impression of change, and PROMIS T-Scores for pain

interference, anxiety, depression, satisfaction with social

roles, sleep disturbance, and physical function. All analyses

were performed using SPSS v.25.

Results
Baseline Characteristics
Twelve subjects were enrolled, and 11 subjects completed the

6-week study. The twelfth subject was not able to complete

the required urine drug screening in a timely manner and was

removed from the study by the principle investigator.

Demographic information and baseline reported measures

of the 11 subjects are found in Table 1. Of the eleven subjects,

7 (63.6%) were prescribed oxycodone, 2 (18.2%) were pre-

scribed hydrocodone, and 2 (18.2%) were prescribed Tylenol

with codeine. Seven of the eleven subjects (63.6%) were

female with a mean (standard deviation - SD) age of 48.5

(8.6) years. Four subjects (36.4%) were currently employed,

and two (18.2%) were married. The mean (SD) pain duration

was 9.9 (8.7) years, and the mean swallowing problem

duration was 4.9 (6.3) years. Mean (SD) pain intensity at

baseline was 8.1 (1.7) for daily pain ratings from text mes-

sage links averaged across the first 7 days of the study and 8.0

(2.0) for weekly pain ratings from the PROMIS-29 profile.

Results of the daily Medication Diary text message

questions showed that 9 of the 11 subjects (81.8%) reported

100% medication compliance for the entire 5-week XER

dosing period. The remaining 2 subjects were unable to

receive text messages for approximately 2 weeks of the

XER dosing period due to technical difficulties. These sub-

jects reported 100% medication compliance in the received

text messages and verbally reported that they took their

study medication every day during the period when text

messages were not received.

Primary Outcomes
The primary outcome of change in pain intensity is dis-

played in Figure 1A. Repeated measures univariate

ANOVA showed no significant difference in average pain

intensity values on both the daily and weekly surveys. The

daily pain intensity scores showed 12.5% (3.1%) improve-

ment, and the weekly pain intensity scores showed 9.3%

Table 1 Baseline Characteristics of Enrolled Subjects

Variable Value

Total subjects 11

Age (mean (SD), years) 48.5 (8.6)

Gender (% female) 63.6%

Work status (% currently working) 36.4%

Marital status (% married) 18.2%

Opioid Prescription at Baseline

Oxycodone (%) 63.6%

Hydrocodone (%) 18.2%

Tylenol with codeine (%) 18.2%

Opioid satisfactiona (mean (SD), 0–10) 4.3 (2.8)

Weekly pain intensity (mean (SD), 0–10) 8.0 (2.0)

Daily pain intensity (mean (SD), 0–10) 8.1 (1.7)

Pain duration (mean (SD), years) 9.9 (8.7)

PROMIS pain interferenceb (mean (SD), T-score) 67.9 (7.1)

PROMIS physical functionb (mean (SD), T-score) 36.7 (6.2)

PROMIS sleep disturbanceb (mean (SD), T-score) 61.0 (11.1)

Swallowing difficultyc (mean (SD), 0–10) 6.7 (1.8)

Swallowing problem duration (mean (SD), years) 4.9 (6.3)

PROMIS social rolesb (mean (SD), T-score) 42.4 (8.5)

PROMIS depressionb (mean (SD), T-score) 50.0 (11.7)

PROMIS anxietyb (mean (SD), T-score) 50.8 (10.3)

Notes: aOpioid Satisfaction Question, bPROMIS-29 Adult Profile v2.0,11 cSwallowing

Difficulty Question.

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information

System; SD, standard deviation.
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(29.8%) improvement from baseline to the end of the

study, but this was not a significant change for either

measure, F(1, 10) = 1.379–1.729, p = 0.218–0.268.

Secondary Outcomes
Secondary outcome data for swallowing, opioid satisfac-

tion, and global impression of change are found in Table 2,

Figure 1 Changes in primary and secondary outcome measures after conversion to Xtampza ER® (XER) compared to baseline. (A) Change in swallowing difficulty (gray

bar), opioid medication satisfaction (black bar), and percent improvement in weekly and daily pain intensity ratings (blue bars). Error bars represent ± SEM and * indicates

p<0.05. Both swallowing difficulty and opioid satisfaction showed significant changes for XER vs baseline opioid. (B) Change in PROMIS T-scores for pain, mental health, and

physical function domains from baseline to the end of the study. Increases in physical function and social roles T-Scores indicate improvement. For all other domains,

decreases in T-score indicate improvement. Error bars represent ± SEM. No significant change was shown in any of the PROMIS domains after conversion to XER compared

to baseline.
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and swallowing difficulty is shown in Figure 1A. Subjects

reported a decrease in swallowing difficulty of −5.7 (2.5)

points, and this was a significant change, F(1, 10) = 55.074,

p < 0.001. From baseline when the subjects were taking

their previously prescribed opioid medication to the end of

the study when subjects were taking XER, opioid medica-

tion satisfaction increased by an average of 2.8 (4.0), which

was also a significant change, F(1, 10) = 5.388, p < 0.05. At

the end of the study, mean (SD) global impression of change

was 1.3 (1.1), which falls between 1 = “A little bit

improved” and 2 = “Somewhat improved” on the answer

scale.

Additional secondary outcome measures of PROMIS

pain, mental health, and physical health domain T-Scores

are shown in Figure 1B. The subjects reported mild improve-

ment across all domains on average: physical function and

social roles T-Scores showed mean (SD) increased from

baseline of 0.7 (5.0) and 1.1 (4.9) respectively. Mean (SD)

changes in depression, anxiety, pain interference, and sleep

disturbance T-Scores from baseline to the end of the study

ranged from −0.4 (7.3) to −3.7 (6.2). None of these PROMIS

measures showed significant changes from baseline to the

end of the study, F(1,10) = 0.027–3.858, p = 0.078–0.874.

Discussion
This pilot study demonstrates that patients who report

difficulty swallowing opioid pain medication can be con-

verted to XER with little difficulty and show both

decreased swallowing difficulty and improved overall

satisfaction with their pain medication. None of the sub-

jects in the study had issues opening the capsules or

spreading the microspheres in soft food. There were also

no appreciable negative differences in pain, function, or

sleep scores after the conversion to XER.

A recent systematic review found that self-reported pill

swallowing difficulties affect 10–40% of patients in this

country.14 This review also found that 70% of patients

who report swallowing difficulties also report skipping

medications, and 10–59% tamper with their medications

(such as crushing or dissolving tablets) in order to take

them. Both skipping and tampering with medications are

problematic adherence issues for opioid prescribing, as

these behaviors are often indicative of opioid misuse.

Tampering with opioid medication can be especially dan-

gerous because patients may rapidly absorb all of the drug

in a short or long-acting formulation, and this places the

patient at an increased risk of accidental overdose. The

abuse-deterrent formulation of XER prevents the patient

from tampering with the medication and therefore allevi-

ates these issues. In addition to its abuse-deterrent formu-

lation, the openable capsule of XER makes it an especially

attractive opioid pain medication for patients afflicted with

cancer pain who are more likely to have pill swallowing

difficulties as an effect of cancer-related treatments. Of

note, variations in diet (such as liquid vs. solid, or vege-

tarian vs. meat-eating) have not been shown to affect

absorption of the long-acting oxycodone microspheres.

Using an open label, noninferiority design, the present

study showed that patients can reliably take opioid medi-

cation as prescribed without having to tamper with the

pills. It should be noted that open-label study designs can

lead to expectation bias from both the subjects and the

study physicians.15 As the sample size is small (N=11), it

is best to consider this a proof-of-concept study. However,

small proof-of-concept studies are not without merit, as

they provide critical evidence to support medical interven-

tions. Although it may seem obvious that conversion to

XER would improve patients’ swallowing difficulties and

decrease tampering, results from small proof-of-concept

studies such as this one are necessary to show that this

“common sense” is actually accurate. We hope that the

present study’s findings will raise awareness among pro-

viders of the issue of pill swallowing difficulties with

opioid pain medication and provide a straightforward solu-

tion should they encounter this issue among their patients.

Conclusion
It is important for clinicians to inquire about pill swal-

lowing difficulties in their patients who are prescribed

opioids. The present study shows that conversion to the

openable, abuse-deterrent oxycodone formulation XER

improves pill swallowing difficulties, increases overall

satisfaction with the pain medication regimen, and is

unlikely to negatively affect self-reported pain, mental

health, or physical function.

Table 2 Secondary Subject-Reported Outcomes Related to

Satisfaction

Variable Mean (SD) P-value

Change in swallowing difficultya (0–10) −5.7 (2.5) <0.001

Change in opioid satisfactionb (0–10) 2.8 (4.0) 0.048

Global impression of changec (−3–3) 1.3 (1.1) –

Notes: aSwallowing Difficulty Question, bOpioid Satisfaction Question, cPatient

Global Impression of Change13 at end of study.

Abbreviation: SD, standard deviation.
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Data Sharing Statement
Individual de-identified participant data for all study mea-

sures will be available for qualified academic, government,

and industry researchers for seven years after the publica-

tion of this paper. All requests for study data should be

directed to the corresponding author.
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