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ABSTRACT

Introduction: Opioid-tolerant patients are
more likely to deviate from recommended
treatments and to experience inadequate anal-
gesia than opioid-naive ones. The aim of this

study was to examine whether pharmacist-led
management could help improve treatment
adherence and quality of life.
Methods: Eligible patients were randomized in
a 1:1 ratio to control group and intervention
group. The control group received routine edu-
cation and support, while the intervention
group received additional individualized phar-
macist-led care. The primary endpoint wasXiaowei Zheng and Haiying Ding contributed equally to

this work.
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treatment adherence in the per-protocol analy-
sis, as evaluated by blinded assessors. An
interim analysis was planned when 30%
patients completed the study. Alpha was divi-
ded into the interim analysis (0.015) and the
final analysis (0.035).
Results: In the interim analysis (97 and 87
patients in the control and intervention groups,
respectively), the primary endpoint was met.
Pharmacist-led intervention significantly
increased treatment adherence (93.3 vs. 79.8%;
OR: 2.25; 95% CI 1.02, 4.94; P = 0.013), quality
of life (0.81 ± 0.17 vs. 0.72 ± 0.25; P = 0.008),
and reporting of adverse events (82.7 vs. 61.9%;
OR: 1.88; 95% CI 1.16, 3.07; P = 0.004). The two
groups did not differ in pain control rate (66.7
vs. 57.1%; OR: 1.25; 95% CI 0.87, 1.78;
P = 0.218), breakthrough pain-free rate (66.7 vs.
61.9%; OR: 1.12; 95% CI 0.78, 1.59; P = 0.532)
and pain score (1.97 ± 1.04 vs. 2.15 ± 1.24;
P = 0.522).
Conclusions: Pharmacist-led management
improved treatment adherence, quality of life,
and the reporting of adverse events in opioid-
tolerant patients with cancer pain.
Trial Registration: ClinicalTrials.gov,
NCT03455023.

Keywords: Pharmacist; Adherence; Opioid;
Opioid tolerance; Cancer pain

Key Summary Points

Poor treatment adherence is one of the
main causes of insufficient analgesia in
cancer pain patients.

The aim of this study was to examine
whether pharmacist-led management
could help improve treatment adherence
and quality of life in opioid-tolerant
patients with cancer pain.

This trial showed that pharmacist-led
management could improve treatment
adherence and quality of life vs. standard
care.

Also, follow-up management by
pharmacists improved the reporting of
adverse opioid events.

These findings encourage proactive
participation of pharmacists in managing
cancer pain, both during and after
hospitalization.
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INTRODUCTION

Pain is a common, distressing symptom among
cancer patients. It occurs in 30% of all cancer
patients at diagnosis, and its prevalence
increases to as high as 90% when the disease
reaches an advanced stage [1, 2]. Persistent
cancer pain seriously affects patients’ physical
function, social activities, and quality of life
[3, 4]. Despite the availability of various anal-
gesics and carefully developed pain guidelines,
cancer pain remains under-treated in 25–77% of
patients [5, 6].

One of the main causes of insufficient anal-
gesia is poor treatment adherence by patients
[7–9], which may be due to a belief that opioid
analgesics have numerous side effects and may
lead to drug addiction and tolerance, or a belief
that tumor-related pain is inevitable and must
be tolerated as much as possible [8, 10]. Partic-
ipation of pharmacists in the multidisciplinary
management team of cancer pain could
decrease non-adherence and improve pain
control [11].

Pain control and treatment adherence in
opioid-tolerant patients (defined as those who
have received at least 60 morphine milligram
equivalents (MME) for at least 1 week) [12], are
particularly challenging [13, 14]. Whether
pharmacist-led management can increase
treatment adherence in opioid-tolerant patients
with cancer pain is unclear.

In this multicenter, randomized controlled
study, we evaluated the effect of pharmacist-led
management on treatment adherence, treat-
ment efficacy, adverse events, and quality of life
in opioid-tolerant patients with cancer pain.

METHODS

Patients

Opioid-tolerant patients with cancer pain at
least 18 years-old and with a Karnofsky Perfor-
mance Status score above 50 were recruited at
six cancer hospitals in China from June 2018 to
October 2019. Patients were excluded if they
reported concurrent non-cancer pain such as
toothache; if they were using an analgesic
pump; if they had severe renal or hepatic
insufficiency, defined as creatinine clearance
less than 15 ml/min and levels of alanine
aminotransferase (ALT) or aspartate amino-
transferase (AST) more than 10 times the upper
normal limit; if they suffered health conditions
that might compromise assessments of treat-
ment efficacy or adverse reactions, such as
pathological fractures, digestive tract obstruc-
tion, or non-opioid-related constipation; or if
they were expected to survive fewer than
3 months from the start of the study. Patients
provided written informed consent before
enrollment in the study.

Study Design

The parallel, randomized trial was conducted at
six tertiary cancer hospitals in China. The study
protocol was approved by the Ethics Commit-
tees at all six participating sites (Table S1), and it
has been registered on Clinicaltrials.gov
(NCT03455023). The study was performed in
accordance with the International Conference
on Harmonization Good Clinical Practice
guidelines and with the principles of the Dec-
laration of Helsinki.

Patients were randomly assigned to a control
or intervention group in a 1:1 ratio by an
independent statistician using a random num-
ber generator on a computer with simple ran-
domization. Physicians responsible for
enrolling patients and evaluating endpoints
were blinded to group allocation. A pharmacist
was responsible for the interventions.

The control group received only routine
education and support, including instruction
about why and how to take opioids, common

J. Lin
Department of Abdominal Oncology, Fujian Cancer
Hospital, Fujian Medical University Cancer
Hospital, Fuzhou 350014, China

C. Wang
Department of Medical Oncology, Fudan University
Shanghai Cancer Center, Shanghai 200032, China

X. Huang
Department of Health Service Management,
Medical College of Hangzhou Normal University,
Hangzhou 310022, China

Pain Ther (2022) 11:241–252 243



adverse reactions and how to deal with them,
what is breakthrough pain (BTP) and what
should be done when it occurs, and treatments
necessary to address BTP or adverse reactions.
The intervention group received the same rou-
tine education and support as well as individu-
alized pharmacist-led care, including one
systematic intervention during hospitalization
(evaluation and advice on adjustment of anal-
gesics, education about pain and medications,
education about treatment adherence), one
intervention on the day of discharge (education
on rational use of opioids, management of BTP,
monitoring and treatment of adverse reactions,
and situations requiring immediate medical
attention) and four weekly follow-up support
visits after discharge. During these support vis-
its, which were conducted by telephone, phar-
macists instructed the patients about what to do
if treatment was ineffective, if they failed to
adhere to the treatment regime, or if adverse
reactions occurred. All participating pharma-
cists were first trained in the trial protocol and
relevant areas of medical education.

Endpoints and Assessments

The primary endpoint was treatment adherence
in the per-protocol (PP) population. Adherence
was assessed using the self-report, four-item
Medication Adherence Scale. It is a validated
questionnaire with good internal consistency
and retest reliability [15]. Scores range from 0 to
4, with higher scores representing better medi-
cation adherence. In this study, a score equal to
4 was judged as good adherence.

The secondary endpoints included pain
control rate (PCR), defined as the percentage of
patients who scored less than 3 on a numerical
pain scale and who experienced BTP less than 3
times on the day of follow-up; BTP-free rate,
defined as the percentage of patients without
BTP on the day of follow-up; pain score, evalu-
ated using a numeric rating scale (NRS); quality
of life, evaluated using the European five-di-
mensional health scale (EQ-5D); and adverse
events, which were graded according to the
National Cancer Institute Common Terminol-
ogy Criteria for Adverse Events (version 5.0). All

endpoints were evaluated at baseline (before
any support or intervention) and at 30 days
after discharge.

Statistical Analysis

Sample size requirement was calculated based
on the following assumptions: (1) adherence
rate of 60% in the control group and 75% in the
intervention group, according to our prelimi-
nary study (data not shown); (2) power of 90%;
(3) two-sided alpha level of 0.05. Anticipating a
20% dropout rate, 500 patients were required.
An interim analysis was planned when 30%
patients completed the study. Alpha was divi-
ded into the interim analysis (0.015) and the
final analysis (0.035).

Categorical variables were reported as fre-
quencies and proportions, and differences were
assessed for significance using the Chi-square
test if all expected frequencies C 5 and total
sample size C 40; otherwise, differences were
assessed using Fisher’s exact test. Continuous
variables were reported as mean and standard
deviation and analyzed using Student’s t test or
Mann–Whitney U test, as appropriate. Odds
ratios were calculated by Chi-square test.

All differences were assessed for significance
using two-sided tests, at an a level of 0.05. Both
intention-to-treat (ITT) and PP analyses were
conducted. All analyses were performed using
SPSS 22.0 (IBM, Chicago, IL, USA).

RESULTS

Baseline Characteristics

In the interim analysis (97 and 87 patients in
the control and intervention groups, respec-
tively), the primary endpoint was met, so the
study was terminated by the Data Monitoring
Committee. Patient flow through the trial is
shown in Fig. 1. The baseline characteristics of
the patients are listed in Table 1. Among 184
patients who were randomized, 111 (60.3%)
were male, 165 (79.5%) were stage IV cancer, 69
(38.2%) had mixed pain, 97 (42.3%) had bone
metastasis and 159 (86.4%) completed the trial.
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Primary Endpoints

Adherence
Pharmacist-led intervention significantly
improved adherence in opioid-tolerant patients
based on PP analysis (93.3 vs. 79.8%; OR: 2.25;
95% CI 1.02, 4.94; P = 0.013. Table 2 and
Fig. 2). In ITT analysis, all patients who did not
complete the study were counted as poor
adherence. In this case, the intervention and
control groups did not differ significantly in
adherence (80.5 vs. 69.1%; OR: 1.41; 95% CI
0.93, 2.14; P = 0.077. Table 2).

Treatment Efficacy
PCR tended to be higher in the intervention
group in PP analysis (66.7 vs. 57.1%; OR: 1.25;
95% CI 0.87, 1.78; P = 0.218) and ITT analysis
(57.5 vs. 49.5%; OR: 1.19; 95% CI 0.87, 1.62;
P = 0.278). In the ITT analysis, all patients who

did not complete the study were counted as
showing poor pain control (Table 2).

At 30 days after discharge, the intervention
and control groups showed similar BTP-free
rates in PP analysis (66.7 vs. 61.9%; OR: 1.12;
95% CI 0.78, 1.59; P = 0.532) and ITT analysis
(57.5 vs. 53.6%; OR: 1.10; 95% CI 0.80, 1.48;
P = 0.599).

Pain scores did not differ between the two
groups in PP analysis (1.97 ± 1.04 vs.
2.15 ± 1.24; P = 0.522). However, it decreased
significantly 30 days after discharge compared
to baseline in the intervention group
(1.97 ± 1.04 vs. 2.43 ± 1.15; P = 0.013) while
there was no significant change in the control
group (2.15 ± 1.24 vs. 2.38 ± 1.26; P = 0.256).

Quality of Life
Based on PP analysis, quality of life at baseline
was similar between the intervention and

Fig. 1 Eligibility, randomization, and analysis. Patients
were randomly assigned to control group and intervention
group; the control group received routine education and
support, while the intervention group received additional
individualized pharmacist-led care (one systematic

evaluation and intervention during the period of hospital-
ization, one education on discharge day, and four
telephone follow-up intervention after discharge). This
figure shows the efficacy and safety populations as of the
data cut-off date
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Table 1 Baseline characteristics of patients randomized in
the study

Characteristic Control
group
(n = 97)

Intervention
group
(n = 87)

P

Age, years 57.9 ± 9.8 54.8 ± 9.5 0.009

Sex 0.176

Male 63 (64.9) 48 (55.2)

Female 34 (35.1) 39 (44.8)

Smoking 0.246

Current or former

smoker

45 (46.4) 33 (37.9)

Never smoked 52 (53.6) 54 (62.1)

Drinking 0.293

Current or former

drinking

35 (36.1) 38 (43.7)

Never drinking 62 (63.9) 49 (56.3)

Marital status 0.924

Married 96 (99.0) 85 (97.9)

Single 1 (1.0) 2 (2.3)

Years of education 0.363

B 6 44 (45.4) 32 (36.8)

9–12 48 (49.5) 52 (59.8)

[ 13 5 (5.2) 3 (3.4)

Monthly household

income, USD

0.186

\ 765 42 (43.3) 43 (49.4)

765–1530 30 (30.9) 32 (36.8)

1530–3060 15 (15.5) 9 (10.3)

[ 3060 10 (10.3) 3 (3.4)

Cancer type 0.427

Lung 31 (31.6) 29 (34.1)

Colorectal 18 (18.4) 12 (14.1)

Breast 8 (8.2) 10 (11.8)

Esophagus 6 (6.1) 3 (3.5)

Table 1 continued

Characteristic Control
group
(n = 97)

Intervention
group
(n = 87)

P

Pancreas 11 (11.2) 4 (4.7)

Gastric 7 (7.1) 5 (5.9)

Other 17 (13) 22 (25.9)

Tumor stage 0.867

II 1 (1.0) 1 (1.1)

III 10 (1.3) 7 (8.0)

IV 86 (88.7) 79 (90.8)

Karnofsky score 0.391

60 15 (15.5) 8 (9.2)

70 22 (22.7) 21 (24.1)

80 42 (43.3) 46 (52.9)

90 18 (18.6) 12 (13.8)

Pain type 0.429

Somatic 34 (35.1) 24 (27.6)

Visceral 24 (24.7) 19 (21.8)

Neuropathic 8 (8.2) 6 (6.9)

Mixed 31 (32.0) 38 (43.7)

Bone metastasis 0.253

Yes 55 (56.7) 42 (48.3)

No 42 (43.3) 45 (51.7)

Opioid dose:

morphine

milligram

equivalents

196.6 ± 33.7 205.1 ± 29.2 0.991

Values are n (%) or mean ± standard deviation
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control groups (0.76 ± 0.17 vs. 0.73 ± 0.16;
P = 0.129). However, at 30 days after discharge,
quality of life was significantly better in the
intervention group (0.81 ± 0.17 vs.
0.72 ± 0.25; P = 0.008).

Safety
All patients who finished the study were inclu-
ded in the safety analysis. The five most fre-
quent opioid-related adverse events, regardless
of grade, were constipation (40.3%),

somnolence (8.8%), urinary retention (6.3%),
nausea (5.7%), and vomiting (4.4%). Grade 3
opioid-related adverse events were seen in only
one patient (constipation), and no grade 4 or 5
opioid-related adverse events were observed.
The intervention group showed a significantly
higher frequency of any adverse events of any
grade (82.7 vs. 61.9%; OR: 1.88; 95% CI 1.16,
3.07; P = 0.004, Table 3).

Fig. 2 Adherence score distribution of control group and
intervention group (per-protocol analysis). The baseline
data was shown above the X-axis, and the 30 days after
discharge data was displayed under the X-axis; The green
column indicates the proportion of patients in the
intervention group and red column indicates control
group. In the baseline, 63.9% of patients scored 4, 18.6%
scored 3, 11.3% scored 2, 6.2% scored 1 in control group

and 63.2% of patients scored 4, 25.3% scored 3, 6.9%
scored 2, 4.6% scored 1 in intervention group; 30 days
after discharge, 79.8% of patients scored 4, 11.9% scored 3,
4.8% scored 2, 3.6% scored 1 in control group and 93.3%
of patients scored 4, 4.0% scored 3, 1.3% scored 2, 1.3%
scored 1 in intervention group. Scored 4 indicated the
good adherence, and the lower score indicated the worse
adherence
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DISCUSSION

The adherence rate among patients with cancer
pain varies widely from 41 to 90.8% [11, 16–19].
This wide variation may reflect differences in
pain management practices, tools for assessing
adherence, as well as pain characteristics: one
study reported adherence rates of 85–91% to
around-the-clock opioids but rates of 22–27% to
as-needed analgesics [18]. In our study, around
63% of patients in the control and intervention
groups adhered to treatment at baseline, and
pharmacist-led management significantly
increase the treatment adherence of opioid-tol-
erant patients with cancer pain than routine
support (93.3 vs. 79.8%; OR: 2.25; 95% CI 1.02,
4.94; P = 0.013). Similarly, a retrospective study
in China involving 195 cancer pain patients
found that adherence was 72.3% before phar-
macist intervention and 91.8% afterward [12].
Our study substantially extends the literature
because most previous prospective studies of
pharmacist-led interventions have examined

pain scores and quality of life, but not adher-
ence [11].

However, pharmacist-led management
improved adherence but did not improve the
PCR in the current study. This contrasts with
evidence linking better adherence with better
pain management [10, 14]. This negative find-
ing is most likely the result of early trial termi-
nation, which in turn was based on interim
analysis of the primary outcome (treatment
adherence). The early termination is based on
pre-planned criteria, and thus justified, but
could lead to insufficient sample size for PCR.
Considering the existing literature on the asso-
ciation between poor adherence with low pain
control rate, we decided to terminate the trial
and started to implement pharmacist-led man-
agement in routine practice. Another possible
confounding is the ‘‘spillover effect’’, when
patients in the control and intervention groups
happened to be share the same ward, could also
be contributed to the similar PCR. Nevertheless,
consistent with previous studies [19, 20], phar-
macist-led management resulted in higher

Table 3 Comparison of adverse events between the intervention and control groups

Event Control
(n = 84)

Intervention
(n = 75)

All patients P value

Constipation 34 (40.5) 34 (45.3) 64 (40.3) 0.537

Somnolence 6 (7.1) 8 (10.7) 14 (8.8) 0.434

Nausea 4 (4.8) 5 (6.7) 9 (5.7) 0.861

Vomiting 4 (4.8) 3 (4.0) 7 (4.4) 1.000

Urinary retention 3 (3.6) 7 (9.3) 10 (6.3) 0.243

Dry mouth 1 (1.2) 3 (4.0) 4 (2.5) 0.534

Delirium 1 (1.2) 1 (1.3) 2 (1.3) 1.000

Pruritus 1 (1.2) 2 (2.7) 3 (1.9) 0.912

Dizziness 2 (2.4) 0 2 (1.3) 0.533

Abdominal distension 0 1 (1.3) 1 (0.6) 0.949

Sleep-talking 0 1 (1.3) 1 (0.6) 0.949

Any event of any grade 52 (61.9) 62 (82.7) 114 (71.7) 0.004

Any event of grade 3–5 0 1 (1.3) 1 (1.3) 0.472

Values are n (%)
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quality of life (0.81 ± 0.17 vs. 0.72 ± 0.25;
P = 0.008).

In our cohort, incidence of total adverse
events was significantly higher in the interven-
tion group, whereas previous studies have
reported similar or lower incidence than in the
control group [12, 21]. One explanation for this
is that the intervention group was followed up
once a week after discharge, which may have
promoted the reporting of adverse events.

Our results should be interpreted with cau-
tion in light of several limitations. First, simple
randomization was adopted instead of block
randomization, which created risk of the above-
mentioned ‘‘spillover effect’’, potentially lead-
ing to underestimation of the effects of phar-
macist-led intervention. Second, the four-item
Medication Adherence Scale may overestimate
adherence because it does not assess adherence
to medications for which the patient adjusts the
dose him- or herself. Third, the study included
some patients with terminal cancer who could
not take care of themselves, and 16 patients
(8.74%) died before the end of the study, which
not only reduced our statistical power but may
also have compromised the generalizability of
our results.

CONCLUSIONS

In summary, pharmacist-led management can
significantly improve treatment adherence,
quality of life and reporting of opioid adverse
events in opioid-tolerant patients with cancer
pain. Proactive participation of pharmacists
should be encouraged both during and after
hospitalization.
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