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Abstract
Background: Pregabalin is commonly used to relieve neuropathic pain. However, 
data are lacking on its efficacy for the treatment of chronic cancer pain. The purpose 
of this study was to determine the analgesic efficacy of pregabalin combined with 
morphine in the management of pancreatic cancer pain.
Methods: This study reviewed patients who were prescribed morphine and 150 mg/d 
pregabalin between 1 January 2017 and 10 November 2018 in our institute. The 
primary outcomes of this study were the average pain score and dose of morphine. 
Secondary outcomes included characters of breakthrough cancer pain, functional 
interference related to pain, anxiety/depression status, and incidence of treatment- 
related adverse events during the study.
Results: A total of 240 patients with pain related to pancreatic cancer were included 
in the study. The results showed that patients of both combination therapy group 
(pregabalin+morphine) and monotherapy group (morphine) achieved similar analge-
sic efficacy, demonstrated by NRS (2.4 ± 0.9 vs. 2.6 ± 0.9; combination vs. mono-
therapy) at the end of the study. Mean daily dose of morphine used in the combination 
group was significant lower compared to monotherapy group (39.5 ± 16.0 mg vs. 
61.5 ± 19.3 mg, net difference 23.5, 95% CI: 18.4– 28.6, p <   0.001). The change 
of functional interference score related to pain was significantly different between 
combination and monotherapy group (12.0 ± 0.4 vs. 9.8 ± 4.9; net difference, 2.3; 
95% CI: 1.1– 3.3; p < 0.001). Patients in combination therapy group had experienced 
shorter duration of breakthrough cancer pain than those in monotherapy group (X2 
p < 0.001, Cramer's V:0.36). The incidence of somnolence, dizziness, and cognitive 
dysfunction were significantly higher in the combination group compared to mono-
therapy group. No serious treatment- related side effects were observed.
Conclusions: The findings of this study supported the use of pregabalin with mor-
phine to relieve pain in patients of pancreatic cancer.
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1 |  INTRODUCTION

Pain is one of the most common complications in patients 
with cancer. The prevalence of cancer pain is approximately 
50% at the early stage and is 75% at advanced stage.1 Pain 
caused by pancreatic cancer can be extremely difficult to 
manage.2 Opioid analgesics are the gold standard medica-
tions for pancreatic cancer pain.3 Continuous escalation of 
opioid dosage is needed to maintain analgesic efficacy for 
pancreatic cancer pain.4

To reduce the dose and minimize side effects of opioid 
medications, multimodal analgesia combining various anal-
gesics with different mechanisms is used in chronic cancer 
pain management. Adjuvant drugs such as hormone steroids, 
nonsteroidal anti- inflammatory drugs (NSAIDs), antide-
pressants, and anticonvulsants are commonly applied with 
opioid medications in the treatment of chronic cancer pain.5 
Pregabalin is an anticonvulsant which has been approved for 
the treatment of neuropathic pain.6 Previous studies have 
found that perioperative use of pregabalin achieved lower 
pain scores with less dosage of opioid medications.7 In our 
institute, pregabalin has been routinely used in patients with 
chronic neuropathic pain. It is necessary to explore whether 
the use of pregabalin is beneficial for patients with cancer 
pain. To investigate the efficacy and tolerability of pregabalin 
for patients with pancreatic cancer pain, we conducted this 
retrospective study.

2 |  METHODS

2.1 | Participants

The study was conducted at the Department of Pain Medicine 
in Harbin Medical University Cancer Hospital between 1 
January 2017 and 16 November 2018. The protocol was ap-
proved by the Institutional Review Board of Harbin Medical 
University Cancer Hospital. We identified patients with a 
diagnosis of pancreatic cancer in our hospital electronic in-
formation system. The data were collected and reviewed by 
research assistants and student. During this period, a total 
of 368 patients of pancreatic cancer were admitted for an-
algesic treatment in our department. Patients of pancreatic 
cancer were included in this study if they had pain symp-
tom related to local pancreatic cancer lesion. Patients with 
neuropathic pain caused by chemotherapy were not included. 
Patients with other conditions that might induce pain such 
as biliary obstruction, cholangitis, or infection, change of 
analgesic therapy with the potential to influence pain such 
as addition of anticonvulsants, antidepressants, or NSAIDs 
during the study were not included. Patients were excluded if 
they lacked follow- up data. After selection, 240 patients were 
included in the study. Patients were divided into two groups 

according to analgesic type: monotherapy (morphine only, 
n  =  120) and combination therapy (morphine+pregabalin, 
n = 120).

2.2 | Study medications and pain 
analgesic program

Two groups of patients were reviewed based on the 
medications used. Patients in the combination group re-
ceived Morphine Hydrochloride Sustained- Release Tablet 
(Southwest Pharmaceutical) orally every 12  h with pre-
gabalin Capsules (Lyrica; Pfizer) 75  mg twice a day. 
Patients in the monotherapy group received Morphine 
Hydrochloride Sustained- Release Tablets orally every 12 h 
alone. Immediate release Morphine Hydrochloride Tablets 
(Northeast Pharmaceutical) were provided for the rescue 
management of breakthrough pain. The dosage of Morphine 
Hydrochloride Sustained- Release Tablets was determined 
by titration to control Numerical Rating Scale (NRS) score 
less than or equal to 3.8 If the NRS score was more than 3, 
or there were more than 3 episodes of breakthrough pain 
in 24 h, then, the daily dosage of Morphine Hydrochloride 
Sustained- Release Tablets was titrated again.

2.3 | Efficacy and safety outcomes

The primary outcome were pain reduction on the basis of 
NRS score and dosage of morphine by week 4. NRS score 
was assessed on a 0– 10 numerical scale with 0 corresponding 
to “no pain” and 10 to “the worst possible pain.” Mean dos-
ages of daily morphine were recorded. Secondary outcomes 
included assessment of functional interference related to pain 
(Brief Pain Inventory, BPI),9 characters of breakthrough pain 
episode (number, severity, and duration), and mood of pa-
tients (Hospital Anxiety and Depression Scale, HADS).10 
The Brief Pain Inventory assesses the severity of pain and 
its impact on patients’ functioning such as general activity, 
mood, walking ability, normal work, relations with other 
people, sleep, and enjoyment of life. Higher BPI scores rep-
resent a greater level of behavior problems caused by pain. 
The Hospital Anxiety and Depression Scale is a questionnaire 
to detect states of anxiety and depression of the patients. The 
HADS questionnaire has seven items each for depression and 
anxiety subscales. Scoring for each item ranges from zero 
to three, with three denoting highest anxiety or depression 
level. A total subscale score of >8 points out of a possible 21 
denotes considerable symptoms of anxiety or depression. All 
patients admitted in our department were routinely evaluated 
using NRS, BPI, and HADS. Adverse events associated with 
treatment including constipation, dizziness, nausea, vomit-
ing, and cognitive disturbance were reviewed.
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2.4 | Statistical analysis

All the statistical analyses were calculated using SAS, 9.2 
software (SAS Institute). Patient demographics and charac-
teristics were expressed as mean (standard deviation, SD), 
number and percentage. We considered p < 0.05 statistically 
significant. Analysis of covariance and a repeated measures 
model were used to analyze NRS, dose of morphine, BPI 
score, and HADS score. Characters of breakthrough cancer 
pain and adverse events outcomes were compared between 
groups using x2 test and Cramer's V.11 Cramer's V was used 
to measure the strength of association (weak: >0.05; moder-
ate: >0.10; strong: >0.15; and very strong: >0.25).

3 |  RESULTS

The patient disposition is shown in Table 1. A total of 240 
patients with pain due to pancreatic cancer were reviewed 

including 120 patients in the combination group and 120 pa-
tients in the monotherapy group. No significant differences in 
age, weight, and height were observed between two groups.

Table 2 showed that combination therapy resulted similar 
pain relief compared to monotherapy. The mean baseline NRS 
score was 6.4 ± 1.5 in the combination group and 6.3 ± 1.3 in 
the monotherapy group (p = 0.27). After 4 weeks, the mean 
NRS score had decreased to 2.4  ±  0.9 in the combination 
group and 2.6 ± 0.9 in the monotherapy group (p = 0.184).

Table  3 listed the dosage of morphine used in both 
groups. The mean daily dose of morphine at baseline was 
18.8 ± 12.5 mg in the combination group, and 17.3 ± 12.2 mg 
in the monotherapy group. After 4 weeks, mean daily dose of 
morphine was (39.5 ± 16.0 mg), which was significant lower 
in combination group compared to 61.5 ± 19.3 mg in mono-
therapy, yielding between group difference of 23.5 mg (95% 
CI, 18.4– 28.6; p < 0.001).

Table  4 listed the characteristics of breakthrough can-
cer pain. There was no difference in numbers and severity 
of breakthrough pain between two groups. Patients received 
combination therapy had a significant decrease in the du-
ration of breakthrough pain compared to monotherapy (X2 
p < 0.001, Cramer's V:0.36).

Table  5 detailed the BPI scores and the HADS scores. 
Both combination and monotherapy group had achieved sim-
ilar analgesic effect in terms of BPI pain severity (p = 0.813). 
The reduction of mean BPI interference total score was sig-
nificantly greater in combination group than monotherapy 
group (12.0 vs. 9.8; net difference, 2.3; 95% CI: 1.1– 3.4; 
p  <  0.001). There was significant difference in change of 
HADS score between combination group and monotherapy 

T A B L E  1  Patient demographic

Combination(n = 120) Monotherapy(n = 120)

Age (years) 65(8) 63(6)

Male sex (%) 57 59

Female sex (%) 43 41

Height (cm) 168(6) 167(5)

Weight (kg) 57(8) 55(8)

BMI 20(2) 20(2)

Data given as mean (SD).
Abbreviation: BMI, body mass index.

T A B L E  2  Primary outcome

Outcome

Combination(n = 120) Monotherapy(n = 120)

Net Difference between 
groups in change (95% CI) pBaseline 4 weeks

Change from 
baseline Baseline 4 weeks

Change from 
baseline

NRS 6.4(1.5) 2.4(0.9) −4.0(1.8) 6.3(1.3) 2.6(0.9) −3.7(1.6) 0.3(−0.1– 0.7) 0.184

Data given as mean (SD). NRS Score range: 0– 10. Higher scores indicate worse pain. Net difference between groups was calculated as change in combination group 
minus change in monotherapy group. Analysis of covariance and a repeated measures model were used to analyze NRS.
Abbreviations: CI, confidence interval; NRS: numeric rating scale.

T A B L E  3  Dose of analgesic drug

Outcome

Combination(n = 120) Monotherapy(n = 120)

Net Difference between 
groups in change (95% CI) pBaseline 4 weeks

Change from 
baseline Baseline 4 weeks

Change from 
baseline

Morphine 
dose (mg)

18.8(12.5) 39.5(16.0) 20.8(16.7) 17.3(12.2) 61.5(19.3) 44.3(21.6) −23.5(18.4– 28.6) 0.000

Net difference between groups was calculated as change in combination group minus change in monotherapy group. Analysis of covariance and a repeated measures 
model were used to analyze morphine dose.
Data given as mean (SD).
Abbreviations: CI, confidence interval.
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group (4.3 vs. 2.7; net difference, 1.7; 95% CI: 0.6– 2.8; 
p = 0.004).

Table 6 listed the common adverse events (AEs) related 
to analgesic treatment between two groups. Patients in the 
combination therapy group had significant higher incidence 
of AEs (X2 p = 0.001; Cramer's V:0.22). Patients in the com-
bination group experienced more cognitive disturbance (X2 
p  =  0.002; Cramer's V: 0.20), somnolence (X2 p  =  0.001; 
Cramer's V:0.22), and dizziness (X2 p  <  0.001; Cramer's 
V:0.25) than the patients in the monotherapy group. No seri-
ous adverse events including angioedema, seizure, decreased 
level of consciousness, respiratory depression, or increased 
suicide risk were reported.

4 |  DISCUSSION

Our study is the first to demonstrate that coadministration 
of pregabalin with morphine achieved satisfactory analgesic 
efficacy in patients of pancreatic cancer with reduced dose 
of morphine. This finding has considerable implications for 
clinical practice because pregabalin has been increasingly 
used in the setting of cancer- related pain. However, the use 
of pregabalin in patients with cancer pain are usually from 
anecdotal experience with limited or no evidence from clini-
cal trials.

The mechanism of pancreatic cancer pain is complex. 
Inflammation in tumor microenvironment, direct infiltration 
of sensory neurons by tumor, and neuroplastic changes in 
the sensory neurons all contribute the background pain and 

unpredicted breakthrough pain episodes in patients of pan-
creatic cancer.12,13 The management of pancreatic cancer 
pain is based on the WHO pain treatment ladder.14 Morphine 
is cornerstone in the management of pancreatic cancer pain 
and can provide effective analgesia in some patients with 
pancreatic cancer pain. However, higher dose of morphine 
may have considerable side effects and may accompany opi-
oid tolerance which need even higher dose of opioid drug.15 
Besides constipation, nausea, vomiting, and other common 
side effects, opioid medications may be associated with 
worse outcome of cancer. It has been shown that morphine 
has effects on tumor angiogenesis, cell proliferation, tumor 
progression, immune function, and metastatic potential.16- 19 
Thus, management of pancreatic cancer pain need include 
adjuvant drugs that work through different mechanisms to 
achieve additive or synergistic analgesic effect with reduced 
use of opioid drugs. The mechanism of action of pregabalin 
is reduction of the release of excitatory neurotransmitters by 
binding the alpha- 2- delta (α2δ) subunits of the voltage ac-
tivated calcium channels.20 The binding of pregabalin with 
α2δ subunits binds of gabapentinoids inhibits cellular cal-
cium influx and attenuates neurotransmission which accounts 
for the action of pregabalin in pain and seizure management. 
The different antinociceptive mechanism of pregabalin from 
morphine implicates the possible combinational use of both 
drugs for chronic pain management.

Several studies have shown the analgesic efficacy of 
using pregabalin in perioperative setting.21,22 However, the 
role of pregabalin in cancer- induced pain is controversial. In 
a study of patients with cancer- induced bone pain, pregabalin 

T A B L E  4  Breakthrough pain characteristics between groups

Feature

Combination(n = 120) Monotherapy(n = 120)

P(Cramer's V)No. % No. %

No. of episodes

0– 3 88 73.3 88 73.3 0.574(0.07)

4– 6 22 18.3 27 22.5

>7 10 8.3 15 12.5

Severity (NRS)

0– 3 64 53.3 57 47.5 0.664(0.06)

4– 6 42 35.0 47 39.2

>7 14 11.7 16 13.3

Duration of episode (minutes)

0– 10 62 51.7 26 21.7 0.000(0.36)

10– 30 25 20.8 24 20.0

30– 60 15 12.5 45 37.5

>60 18 15.0 25 20.8

Abbreviations: NRS, numeric rating scale.
Outcomes between groups were compared using x2 test. Cramer's V was used to measure the strength of association (weak: >0.05; moderate: >0.10; strong: >0.15; 
and very strong: >0.25).
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combining with palliative radiotherapy did not show addi-
tional benefit compared to patients receiving radiotherapy 
alone.23 However, in a study of patients with radiotherapy- 
related neuropathic pain, pregabalin showed greater pain 
alleviation, better mood states, and higher quality of life 
compared with patients treated with placebo.24 Despite of 
the controversial conclusions, pregabalin is often prescribed 
for cancer- related pain, especially if there is a neuropathic 
component to the cancer pain. Our findings from this retro-
spective study support the use of pregabalin for pancreatic 
cancer- related pain.

In this study, both groups achieved satisfactory analge-
sic effect. The pain intensity reduction compared to baseline 
in the combination group and monotherapy group was 4.0 
and 3.7, respectively. The mean daily dose of morphine in 
the combination group was 39.5 mg which was significantly 
lower compared to the 61.50  mg in monotherapy group. 
Addition of pregabalin resulted similar analgesic effect with 
36% reduction of morphine dose in patients with pancreatic 
cancer pain. The dose change usually starts from 25% to 50% 
of the baseline when titrating the dose of morphine,25- 27 thus, 
the 36% reduction of morphine dose is considered significant 
for clinical practice.

Cancer pain is usually accompanied with psychological 
distress such as anxiety and depression. In this study, we used 
HADS to assess the change of anxiety and depression before 
and after the analgesic treatment. We found that patients in 
the combination therapy group have better improvement of 
HADS score than the monotherapy group. The established 
application of pregabalin for general anxiety may contribute 
the improved HADS score. We have also found that pregab-
alin and morphine combination treatment resulted in notable 
improvement in quality of life versus morphine monotherapy. 
Patients in the combination group had significant less pain- 
related interference with patients’ normal work, sleep, and 
enjoyment of life. This finding is consistent with previous 
reports of combination of gabapentinoid with morphine im-
proved quality of life.27,28

Patients in the combination group experienced more ad-
verse events than those in the monotherapy group. The in-
cidence of somnolence, dizziness and cognitive dysfunction 
occurred more frequently in the combination group. The ef-
fect of pregabalin in the central nervous system may contrib-
ute to the increased incidence of adverse events. However, the 
side effects related to pregabalin are generally mild and tol-
erable. No serious side effects such as angioedema, seizure, 
decreased level of consciousness, respiratory depression, and 
increased suicide risk severe side effects were observed in 
the study.

Breakthrough pain caused by pancreatic cancer has a 
significant impact on the patient's life. The mechanism of 
breakthrough pain has not been fully understood. Persistent 
noxious stimuli such as inflammation- induced peripheral T
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and/or central sensitization may partly contribute to the 
incidence of breakthrough cancer pain. No change of the 
number of episodes or intensity of breakthrough pain were 
found in this study with the coadministration of pregabalin 
with morphine compared to monotherapy group. However, 
the duration of breakthrough pain episodes in the combina-
tion group was significantly shorter than the monotherapy 
group.

There are some limitations in this study. This study is a 
retrospective study and a randomized prospective study is 
needed to validate our findings. The dose of pregabalin in 
this study was fixed at 75  mg twice a day. This dose was 
used in our clinical practice to ensure no serious sedation or 
respiratory difficulty occurred. A personalized higher dose 
of pregabalin may achieve better analgesic efficacy. The fol-
low- up period of this study was 4 weeks. A longer follow- up 
period is needed to validate the analgesic efficacy and impact 
on quality of life of pregabalin in patients with pancreatic 
cancer.

In conclusion, this retrospective study showed that prega-
balin and morphine combination therapy achieved satisfac-
tory analgesic efficacy with lower dosages of morphine in 
patients with pancreatic cancer pain. Our results supported 
the use of pregabalin with morphine in patients who have 
pancreatic cancer- related pain.
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