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Incidence of somnolence and dizziness 2
induced by mirogabalin and pregabalin

under opioid treatment: a single-center
observational study
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Abstract

Background The gabapentinoids pregabalin and mirogabalin are utilized to treat neuropathic pain, especially in
patients with cancer receiving opioid analgesics. Pregabalin combined with strong opioids increases somnolence and
dizziness, while mirogabalin causes fewer central adverse events. This study aimed to determine whether mirogabalin
leads to a lower incidence of somnolence and dizziness than pregabalin in patients with cancer receiving strong
opioids.

Methods We analyzed inpatients with cancer treated with mirogabalin or pregabalin along with strong opioids at
Fujita Health University Hospital (April 2019-December 2023) and assessed cumulative incidence rates, hazard ratios
(HRs) for somnolence and dizziness occurrence, and changes in morphine milligram equivalents (MMEs).

Results Among the 89 patients included in the analysis (mirogabalin: 39, pregabalin: 50), the median time to
somnolence and dizziness was significantly shorter in the mirogabalin group than in the pregabalin group (8.0 vs. 17.0
days, p=0.039). The multivariable Cox proportional regression model showed a higher risk with mirogabalin, although
with no significance (HR: 1.74, p=0.117). MMEs increased in the pregabalin group but not in the mirogabalin group.

Conclusions Mirogabalin and pregabalin contribute to somnolence and dizziness in patients receiving strong
opioids, necessitating careful monitoring.

Keywords Mirogabalin, Pregabalin, Somnolence, Dizziness, Opioid

Hitoshi Iwasaki, Hiroshi Kato, Takenao Koseki these authors Department of Development and Education of Clinical Research, Fujita
contributed equally to this work, Health University School of Medicine, Toyoake, Aichi, Japan
3Department of Regulatory Science for Evaluation & Development of
*Correspondence: Pharmaceuticals & Devices, Fujita Health University Graduate School of
Takenao Koseki Medical Sciences, Toyoake, Aichi, Japan
tkoseki@fujita-hu.acjp “Department of Respiratory Medicine, Fuijita Health University School of
Department of Pharmacotherapeutics and Informatics, Fujita Health Medicine, Toyoake, Aichi, Japan

University School of Medicine, 1-98 Dengakugakubo, Kutsukake-cho,
Toyoake 470-1192, Aichi, Japan

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.1186/s40780-025-00464-z
http://crossmark.crossref.org/dialog/?doi=10.1186/s40780-025-00464-z&domain=pdf&date_stamp=2025-6-30

Iwasaki et al. Journal of Pharmaceutical Health Care and Sciences

Background

Pregabalin and mirogabalin are standard therapies in
neuropathic pain treatment. While effective, their use
is associated with safety concerns, with the most com-
mon adverse events (AEs) being peripheral edema and
increased weight, as well as central nervous system (CNS)
depression, leading to somnolence and dizziness [1, 2].
Most of these AEs emerge within 3—4 weeks of treat-
ment with pregabalin—within 1-2 weeks for somnolence
and dizziness [3]—significantly reducing patient compli-
ance and sometimes leading to discontinuation before
the therapeutic effect can be achieved. The efficacy of
pregabalin and mirogabalin in treating neuropathic pain
is attributed to their modulation of glutamate release
from hyperexcited neurons via binding to the a2d sub-
unit of voltage-gated calcium channels, which regulates
calcium influx to presynaptic terminals [4]. Mirogabalin,
first approved in Japan for peripheral neuropathic pain
treatment in January 2019, shows potent and long-lasting
analgesic effects by strongly binding and slowly dissociat-
ing from the «28-1 subunit. It also induces a lower level
of CNS-specific AEs owing to its low affinity and rapid
dissociation from the a2d-2 subunit compared with pre-
gabalin [5, 6].

Patients with moderate-to-severe pain may receive
strong opioids during treatment; however, neuropathic
cancer pain often resists opioid treatment, necessitating
adjuvant drugs in combination, such as antidepressants
and anticonvulsants, which have demonstrated efficacy
[7]. Consequently, patients with cancer receiving gaba-
pentinoids, including pregabalin and mirogabalin, for
neuropathic pain are commonly prescribed opioids that
exert CNS inhibitory effects, a combination presumed to
enhance somnolence and dizziness [8]. Indeed, pregaba-
lin is associated with increased somnolence and dizziness
frequency, especially in co-administration with strong
opioids [9, 10]. However, data on the influence of miro-
gabalin on CNS inhibitory effects in patients receiving
opioids remain limited.

Recently, a pharmacovigilance study aimed at detecting
drug-associated AE signals using the Japanese Adverse
Drug Event Report database indicated that strong opioid
analgesics increased the occurrence of somnolence when
combined with pregabalin but not with mirogabalin [11].
Thus, mirogabalin may be more suitable than pregabalin,
even when combined with strong opioids. However, this
study utilized a spontaneous reporting database, and the
findings require validation in clinical cohort studies com-
paring mirogabalin and pregabalin.

In this retrospective cohort study, we investigated
the occurrence of somnolence and dizziness in patients
receiving strong opioid analgesics and compared the dif-
ferences in the frequency of these AEs between combina-
tions with mirogabalin and pregabalin.

(2025) 11:54

Page 2 of 8

Methods

Study design and patient selection

Patients receiving mirogabalin or pregabalin while under-
going opioid analgesic treatment (oral or transdermal)
during hospitalization at Fujita Health University Hos-
pital between April 2019 and December 2023 were sur-
veyed in this retrospective observational study. Patients
who used opioid analgesics only for rescue purposes
without baseline treatment were excluded.

Data collection

The data were collected from electronic medical records
of Fujita Health University Hospital. The baseline day of
the first mirogabalin or pregabalin treatment was defined
as day 1. The observation period was defined as the time
until the occurrence of any of the following events, during
which information on the onset of somnolence and diz-
ziness was collected: discontinuation of mirogabalin or
pregabalin (including switching to the other agent), dis-
continuation of oral/transdermal opioid analgesic treat-
ment, and discharge from the hospital or death. Adverse
events were extracted from the medical records as evalu-
ated by physicians, nurses, pharmacists, and other medi-
cal staff within the scope of their normal duties. Patients
who already had symptoms of somnolence or dizziness
when starting pregabalin or mirogabalin were included if
they reported “increased symptoms.” Age, sex, and body-
mass index (BMI) data were collected, along with factors
that may influence the occurrence of somnolence and
dizziness, such as creatinine clearance, baseline opioid
dosage (morphine milligram equivalents; MMEs), and
mirogabalin and pregabalin dosages. Data on the use of
non-steroidal anti-inflammatory drugs (NSAIDs) or acet-
aminophen at baseline, as well as the MMEs and miro-
gabalin and pregabalin dosages at the time of somnolence
and dizziness, were also collected. MMEs were converted
to opioid doses according to the conversion factor table
by referring to the Centers for Disease Control and Pre-
vention standard conversion factor, clinical guidelines for
the pharmacological management of cancer pain in 2020
published by The Japanese Society of Palliative Medicine,
and package product labeling of each opioid analgesic in
Japan as previously reported (Additional file 1) [12].

Statistical analysis

Patient characteristics are presented as medians and
interquartile ranges for continuous variables and counts
with percentages for categorical variables. Kaplan—Meier
estimation calculated the cumulative incidence rate for
each group. The difference in the cumulative incidence
rate between the two groups was confirmed using the
log-rank test. Cox proportional hazards regression anal-
ysis was performed to estimate the hazard ratio (HR) of
the mirogabalin group relative to the pregabalin group
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for the time of somnolence and dizziness. The covari-
ates selected to avoid overfitting were age group (=65
years old/ < 65 years old), sex, presence of renal impair-
ment (< creatinine clearance (CLcr) 60 mL/min/ > CLcr
60 mL/min), and baseline MMEs (per 10 mg unit). The
between-group comparison of changes in MMEs from
baseline to the occurrence of somnolence and dizziness
was performed using the Mann—Whitney U test. Results
were considered statistically significant at p-values <0.05.
We performed statistical analyses using EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan),
a graphical user interface for R (The R Foundation for
Statistical Computing, Vienna, Austria, version 4.2.2).
More precisely, it is a modified version of R Commander
(version 1.61) designed to add statistical functions fre-
quently used in biostatistics [13].

Results
Patient characteristics
Of the 94 patients surveyed, five were excluded owing
to opioid analgesic use for rescue purposes, leaving 89
included in this study. The included patients were divided
into two groups: those who started receiving mirogabalin
(mirogabalin group; 39 patients) and those who started
pregabalin (pregabalin group; 50 patients) (Fig. 1).

The baseline characteristics of the patients are listed in
Table 1. There were no substantial differences between
the mirogabalin and pregabalin groups in terms of
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median age (71.0 vs. 64.5 years), BMI (19.6 vs. 20.5 kg/
m?), CLcr (66.3 vs. 78.7 mL/min), or the percentage of
females (43.6 vs. 34.0%), respectively. At baseline, the
median MMEs in the pregabalin group were approxi-
mately twice as high as those in the mirogabalin group
(60 mg vs. 30 mg, respectively); however, this difference
was not statistically significant. The majority of opi-
0ids—78.0% in the mirogabalin group and 89.3% in the
pregabalin group—were administered orally. The propor-
tion of patients using NSAIDs/acetaminophen was com-
parable between the mirogabalin (69.2%) and pregabalin
(72.0%) groups. The most common initial dosage at the
start was 10 mg for mirogabalin (76.9%) and 150 mg for
pregabalin (34.0%). Additionally, a considerable num-
ber of patients started pregabalin at lower doses: 50 mg
(26.0%) and 75 mg (26.0%).

Differences between Mirogabalin and Pregabalin in the
occurrence of Somnolence and Dizziness
The cumulative incidence curve for mirogabalin and pre-
gabalin groups is shown in Fig. 2. The median [95% con-
fidence interval (CI)] time of occurrence of somnolence
and dizziness in the mirogabalin group was significantly
shorter than that in the pregabalin group under the log-
rank test (8.0 [5.0-22.0] vs. 17.0 [10.0-not reached],
respectively; p=0.039).

In the multivariable Cox proportional hazards regres-
sion analysis adjusted for age group (=65 years and <65

Patients treated with mirogabalin or pregabalin
under oral or transdermal opioid treatment during hospitalization
between April 2019 and December 2023

(n=94)
Exclusion:
Patients who used opioid analgesics
only for rescue purposes (n =5)
h 4

Included patients
(n=289)

v

Patients treated with
mirogabalin
(Mirogabalin group; n = 39)

Fig. 1 Patient selection flowchart

v

Patients treated with
pregabalin
(Pregabalin group; n = 50)
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Table 1 Patient baseline characteristics

All Mirogabalin Pregabalin

n=89 n=39 n=50
Age, yrs 68.0 (57.0,78.0) 71.0 (595, 81.0) 64.5(57.0,74.8)
Sex
Male 55(61.8) 22 (56.4) 33 (66.0)
Female 34 (38.2) 17 (43.6) 17 (34.0)
BMI, kg/m2 20.0(18.2,22.6) 196 (18,3 22.2) 20.5(20.0,22.3)
CLcr, mL/min 755 (46.8,94.2) 66.3(42.8,91.4) 78.7 (52.6,97.5)

Baseline MMEs

45.0 (20.0, 90.0)

30.0(20.0,82.5)

60.0 (22.5,90.0)

Baseline opioid types

Oxycodone hydrochloride hydrate (po) 55(61.8)
Fentanyl citrate (td) 15(16.9)
Hydromorphone hydrochloride (po) 10 (11.
Morphine sulfate hydrate (po) 6(6.7)
Morphine hydrochloride hydrate (po) 1(1.1)
Tapentadol hydrochloride (po) 1(1.1)
Methadone (po) 1(1.1)
Patients using NSAIDs/acetaminophen at baseline 63 (70.8)
Baseline gabapentinoid dose N.A.

24.(61.5) 31(62.0)
4(10.3) 11(22.0)
4(103) 6(12.0)

4(10.3) 2(4.0)

16) 0(0.0)

1(26) 0(0.0)

1(2.6) 0(0.0)

27 (69.2) 36 (72.0)
25mg:1(2.6) 25mg: 4 (8.0)
5mg:7(179) 50 mg: 13 (26.0)
10 mg: 30 (76.9) 75mg: 13 (26.0)
20mg: 1(2.6) 100 mg: 3 (6.0)

150 mg: 17 (34.0)

Data indicates median (25th- 75th percentiles) or number (%)

BMI, body mass index; CLcr, creatinine clearance; MMEs, morphine milligram equivalents, N.A, not applicable; NSAIDs, non-steroidal anti-inflammatory drugs; po,

per os; td, transdermal

years), sex, presence of renal impairment (<CLcr 60 mL/
min and >CLcr 60 mL/min), and baseline MMEs (per
10 mg unit), the mirogabalin group showed a higher
risk of somnolence and dizziness than the pregabalin
group (HR: 1.74 [95% CI 0.93-3.26], p=0.117), although
without significance. Furthermore, when CLcr was <60
mL/min, the risk of somnolence/dizziness tended to
be higher in both groups (HR: 2.01 [95% CI 0.96-4.20],
p=0.065) (Table 2).

Changes in opioid dosage from baseline to occurrence of
Somnolence and Dizziness

The occurrence of somnolence and dizziness might be
influenced by an increase in opioid dosage. Therefore, we
investigated the changes in MMEs from baseline to the
occurrence of somnolence and dizziness. MMEs did not
change in the mirogabalin group but increased in the pre-
gabalin group up to the occurrence of somnolence and
dizziness (median [interquartile range]=15.0 [0-52.5],
p=0.014) (Fig. 3).

Changes in Mirogabalin and Pregabalin doses from
baseline to the occurrence of Somnolence and Dizziness
Dose changes of mirogabalin and pregabalin after the ini-
tiation of opioid co-administration might also influence
the occurrence of somnolence and dizziness. Thus, we
investigated the changes in mirogabalin and pregabalin

dosage from baseline to the occurrence of somnolence
and dizziness. In the mirogabalin group, 87.5% of the
patients had no change in dosage from baseline to the
occurrence of somnolence and dizziness. In the prega-
balin group, while 68.4% of the patients had no change
in dosage from baseline to the occurrence of somnolence
and dizziness, 31.6% received increased doses (Table 3).

Subgroup analysis for differences in the occurrence of
Somnolence and Dizziness between Mirogabalin and
Pregabalin

To eliminate the potential influence of somnolence and
dizziness occurring immediately after opioid initiation,
the exacerbation of pre-existing somnolence and dizzi-
ness, and the effects of transdermal formulations (e.g.,
fentanyl), we conducted subgroup analyses limited to (1)
patients who had been using opioids for at least one week
prior to baseline (2), patients who did not exhibit somno-
lence or dizziness at baseline, and (3) patients who were
using oral opioid formulations at baseline (Additional
files 2-7). While the results should be interpreted with
caution given that these are subgroup analyses, trends
similar to those in the overall population were observed
across all subgroups.
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Fig. 2 Kaplan—-Meier curves of the occurrence of somnolence and dizziness. The vertical axis shows the cumulative incidence rate using the Kaplan—
Meier estimation. The horizontal axis shows the number of days since the baseline day

Table 2 Hazard ratio for occurrence of somnolence and Dizziness in patients treated with pregabalin/mirogabalin under opioid

treatment

HR 95%(Cl P-value
Mirogabalin treatment 1.74 0.93-3.26 0.117
(vs. pregabalin treatment)
>65 years old 0.90 0.43-1.88 0.771
(vs.< 65 years old)
Female 0.89 047-1.71 0.736
(vs. male)
< Clcr 60 mL/min 2.01 0.96-4.20 0.065
(vs.>ClLcr 60 mL/min)
Baseline MMEs (per 10 mg unit) 1.00 0.98-1.02 0.793

Cl, confidence interval; CLcr, creatinine clearance; HR, hazard ratio; MMEs, morphine milligram equivalents

Discussion

The neuropathic component in cancer pain responds
more effectively to pregabalin than strong opioids; there-
fore, mirogabalin may also be effective [14]. Increased
somnolence and dizziness have been reported following

treatment with pregabalin in combination with strong
opioids, but reports on mirogabalin remain limited [15].
Studies investigating and comparing the frequency of
somnolence and dizziness in patients using strong opi-
oids concomitantly with pregabalin or mirogabalin are
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Fig. 3 Changes in morphine milligram equivalents in patients with somnolence and dizziness in each group. The central line in each box represents the
median, while the upper and lower edges indicate the first and third quartiles. The whiskers extend to 1.5 times the interquartile range, and any points
beyond this range are considered outliers (denoted as dots). MMEs, morphine milligram equivalents

Table 3 Number of patients with changes in mirogabalin and
pregabalin dosage from baseline to the time of somnolence and
dizziness occurrences

Mirogabalin group (n=24)

Pregabalin group (n=19)

No change 21 (87.5) 13 (684)
Increase 2(8.3) 6(31.6)
Decrease 14.2) 0(0.0)

also limited. In this study, we investigated the differences
in the frequency of somnolence and dizziness in patients
under strong opioids combined with mirogabalin or
pregabalin.

Mirogabalin and pregabalin modulate glutamate
release from hyperexcited neurons via binding to the

a2d subunit. Pregabalin binds non-selectively to a28-1
and a28-2 subunits, leading to CNS-AEs, whereas miro-
gabalin has a highly specific binding affinity for the a28
subunit, with a slower dissociation rate for a28-1 than
a2d-2. This suggests that mirogabalin may exert fewer
AEs than pregabalin [16]. According to a retrospective
study, the incidence rates of somnolence and dizziness
with mirogabalin are reduced in patients with lumbar
disease presenting with neuropathic pain who switched
from pregabalin to mirogabalin [17]. Despite the lower
frequency of mirogabalin-related CNS-AEs due to phar-
macological characteristics, in the present study, somno-
lence and dizziness tended to occur over a shorter period
in the mirogabalin group than in the pregabalin group
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in combination with strong opioids, as indicated by the
log-rank test. In the Cox proportional regression model,
the HR of somnolence and dizziness in the mirogabalin
group compared with the pregabalin group was 1.74 (95%
CI 0.93-3.26, p=0.117), which differed from the initial
expectation that these AEs were less likely to occur in the
mirogabalin group.

A previous retrospective cohort study comparing the
occurrence of side effects in patients starting mirogaba-
lin or pregabalin for neuropathic pain reported a higher
HR for somnolence and dizziness with mirogabalin [18].
In addition, a randomized phase 2 trial including Asians
directly compared the risk of adverse events with miro-
gabalin and pregabalin and reported that the risk ratios
for somnolence and dizziness were similar between the
two groups [19]. These findings, along with ours, indicate
that increased incidence of somnolence and dizziness
should be expected in patients receiving strong opioids,
not only with pregabalin but also with mirogabalin. There
was no significant difference in opioid dosage at the start
of the pregabalin or mirogabalin combination in either
group. Comparing the difference in opioid doses during
the time to the event, the pregabalin group had a larger
increase in opioid dose. Therefore, the difference in the
increase of somnolence and dizziness observed between
the mirogabalin and the pregabalin groups is not attrib-
utable to the increase in opioid dosage. As increases in
baseline opioid doses are based on the efficacy and fre-
quency of rescue doses and are not applied rapidly, it is
unlikely that the incidence of somnolence or dizziness
observed in this study was strongly influenced by opi-
oid dose escalation in combination with pregabalin or
mirogabalin. Furthermore, during the time to the event,
a greater proportion of patients in the pregabalin group
underwent gabapentinoid dose escalation than that in the
mirogabalin group. Thus, the influence of gabapentinoid
dose increases on the between-group differences in the
incidence of somnolence and dizziness observed in this
study is also considered to be limited.

In the adjusted Cox proportional regression model, the
presence of impaired renal function was identified as a
factor that influences the occurrence of somnolence and
dizziness. More than 90% of mirogabalin and pregabalin
are renally excreted as unchanged drugs, and their clear-
ance is reduced in patients with renal impairment [20,
21]. Although this is only an adjusted factor and not an
attempt to identify risk factors, caution is necessary con-
cerning the occurrence of somnolence and dizziness in
patients with impaired renal function receiving strong
opioids and showing CLcr<60 mL/min, regardless of
combination with pregabalin or mirogabalin.

This study has some limitations. First, the potential
influence of psychotropic and other drugs that tend to
cause somnolence has not been ruled out. Second, this is
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a retrospective study based on data extracted from medi-
cal records; therefore, the results might be affected by the
standards used by medical staff to record adverse events.
Further multicenter observational studies that include
more facilities and cases and incorporate prospective and
well-designed data collection are required to enhance the
generalizability of our findings.

Conclusions

In conclusion, although we initially expected that miro-
gabalin would be associated with a lower incidence of
somnolence and dizziness compared with pregabalin
when used in combination with opioids, our findings
demonstrated that mirogabalin did not reduce the occur-
rences of these events to a greater extent than pregaba-
lin. Therefore, caution is necessary with both pregabalin
and mirogabalin use regarding the increased occurrence
and exacerbation of somnolence and dizziness in opioid-
treated patients.
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