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Abstract

Objective: To evaluate indications for gabapentinoid prescription at an academic medical center.
Patients and Methods: We retrospectively reviewed patients aged 18 years or older who were prescribed
gabapentinoids (gabapentin or pregabalin) during the 2019 calendar year at an academic medical center in
the US Midwest. Patient demographic characteristics, indications for gabapentinoid prescription, and
prescribing clinician specialities were abstracted from a random sample, and the findings were extrapo-
lated to the overall cohort.
Results: A total of 6205 prescriptions for gabapentinoids were initially identified. In the random sample
of prescriptions (n¼721), 89.5% were for gabapentin and 10.5% were for pregabalin. More women than
men were prescribed gabapentinoids, and the mean � SD patient age was 58.6�16.9 years. The top 5
indications for gabapentinoid prescriptions were neuropathic pain, musculoskeletal pain, restless legs
syndrome, anxiety, and headache. A majority (66.7%) of prescriptions had substantial-to-modest evi-
dence, but 29.0% of prescriptions had conflicting or insufficient evidence.
Conclusion: To our knowledge, this study is one of the first to manually review clinical notes from
multiple clinical specialities to ascertain indications for gabapentinoid prescriptions. Although most
prescriptions had modest evidence to support their use, a high percentage of gabapentinoid prescriptions
were issued for indications not supported by robust evidence. This suggests that prescribers are gravitating
toward gabapentinoid use for reasons that are currently not fully understood. Clinician intent for off-label
gabapentinoid prescriptions at the point of care should be further studied to understand the factors that
lead to these clinical decisions.
ª 2022 THEAUTHORS. PublishedbyElsevier Inc onbehalf ofMayoFoundation forMedical Education andResearch. This is anopenaccess article under
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T he number of prescriptions for gaba-
pentinoids, which include gabapentin
and pregabalin, has increased since

2003.1-3 Many of these prescriptions were
reportedly for off-label indications not sup-
ported by robust evidence.1-3 The perception
that gabapentinoids are safer than and an
acceptable substitute for opioids as a conse-
quence of the opioid crisis may be responsible
for this increase.4 A systematic review reported
increased gabapentinoid misuse and abuse
with increased patient harm, including
increased hospitalization and overdoses with
concurrent opioid use.5 Concern for patient
safety related to the increase in off-label gaba-
pentinoid prescriptions has resulted in
increased regulatory awareness, such as reclas-
sifying gabapentinoids as controlled
Mayo Clin Proc Inn Qual Out n February 20
rg n ª 2022 THE AUTHORS. Published by Elsevier Inc on behalf of Ma

access article under the CC BY-N
substances or including them in local prescrip-
tion drug monitoring programs.6

Although their mechanism of action is
unknown, gabapentinoids share structural
similarity with the neurotransmitter g-amino-
butyric acid and bind to a2-d subunits of
voltage-gated calcium channels in the central
nervous system.7 Gabapentin received US
Food and Drug Administration (FDA)
approval in 1993 as an adjunct agent for focal
onset seizures in patients aged 3 years and
older.8 In 2002, it also received FDA approval
for postherpetic neuralgia and became avail-
able as a generic medication in 2004.7,8 Prega-
balin received FDA approval in 2004 for
neuropathic pain associated with diabetic neu-
ropathy and postherpetic neuralgia and as an
adjunctive modality for focal onset seizures.9
23;7(1):58-68 n https://doi.org/10.1016/j.mayocpiqo.2022.12.002
yo Foundation for Medical Education and Research. This is an open
C-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.mayocpiqo.2022.12.002
http://www.mcpiqojournal.org
http://creativecommons.org/licenses/by-nc-nd/4.0/


GABAPENTINOID PRESCRIBING PRACTICES
Although the indication of generalized anxiety
disorder was submitted to the FDA in 2004,
this indication did not receive FDA approval.9

Pregabalin also received FDA approvals for fi-
bromyalgia in 2007 and neuropathic pain
associated with spinal cord injury in 2012.
Since then, other forms of gabapentinoids,
such as extended-release gabapentin and gaba-
pentin enacarbil (gabapentin prodrug), have
been introduced into the pharmaceutical
marketplace and have received FDA approvals
for indications of moderate to severe restless
legs syndrome (RLS) and postherpetic neural-
gia.10,11 During this period of regulatory activ-
ity, brand-name gabapentin was marketed and
promoted for many off-label uses.12,13

Previous studies evaluating off-label gaba-
pentinoid prescriptions have mostly relied on
pharmacy billing information or data generated
from insurance claims.1-3 However, this
approach precludes the ability to provide in-
sights into the rationale that clinicians document
for prescribing gabapentinoids, whether for
FDA-approved or off-label indications. Gaba-
pentinoid prescribing indications can be best
assessed by reviewing clinical documentation
and are important to understand for informing
evidence-based and safer gabapentinoid use.
Here, we sought to evaluate indications for gaba-
pentinoid prescriptions according to prescribing
clinician specialty by retrospectively reviewing
patient health records.
PATIENTS AND METHODS

Study Design
This study was approved by the Mayo Clinic
Institutional Review Board. We retrospectively
searched the electronic health records for all
outpatients prescribed gabapentin or pregaba-
lin at Mayo Clinic, Rochester, Minnesota, dur-
ing the 2019 calendar year. We collected data
only from patients who had documented con-
sent for electronic health record review. If a
patient had multiple prescriptions issued in
2019, only the first chronological instance
was recorded.

After initially identifying all patients who
were prescribed gabapentinoids, we per-
formed random sampling of the patients by
stratifying them according to prescribing clini-
cian speciality. We randomly selected 100 pa-
tients per clinical speciality. In specialities with
Mayo Clin Proc Inn Qual Out n February 2023;7(1):58-68 n https:/
www.mcpiqojournal.org
fewer than 100 patients, all patients in that
category were selected. Data within the rele-
vant clinical notes for the first gabapentinoid
prescription for the randomly sampled pa-
tients were manually reviewed and abstracted.
The data collected included patient demo-
graphic characteristics, indications for gaba-
pentinoid prescription (single or multiple),
the specific gabapentinoid prescribed, dosage
information, and the clinical speciality of the
prescribing clinician. If a patient did not
have a valid prescription or was tapering off
gabapentinoid use while taking the first gaba-
pentinoid prescription, the patient was
excluded from the analysis.

Categorization of Indications
We reviewed previously published studies to
determine common uses of gabapenti-
noids.2,4,12 On the basis of this review and
our clinical experience, we selected specific in-
dications for gabapentinoid prescriptions for
our analysis. These specific indications were
then grouped into larger clinically relevant cat-
egories: (1) pain, including neuropathic pain,
musculoskeletal pain, cancer-related pain,
headache, fibromyalgia, and other chronic
pain (eg, leg cramps and nonspecific pain dis-
order); (2) neurologic, consisting of seizures
and tremors; (3) sleep, comprising RLS, peri-
odic limb movement disorder (PLMD), and
insomnia; (4) psychiatric, including anxiety,
mood disorders (depression, bipolar, and
posttraumatic stress disorder), and substance
use disorder; and (5) miscellaneous, denoted
by perioperative indications (ie, preoperative
orders by a surgical specialist), gastrointestinal
indications (abdominal pain, irritable bowel
syndrome, and general gastrointestinal symp-
toms), hot flashes, cough, pruritus, and other
indications. The other indications contained
in the miscellaneous category consisted of di-
agnoses that did not fit into any other category
and did not have enough prescriptions issued
to warrant a separate indication category.

Categorization of Clinical Specialties
The following clinical specialties were classi-
fied according to the prescribing clinician pro-
files listed in our electronic health record: (1)
hematology/oncology (including palliative
care and hospice), (2) internal medicine
(including primary care internal medicine,
/doi.org/10.1016/j.mayocpiqo.2022.12.002 59
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family medicine, general internal medicine,
and women’s health), (3) medical subspecial-
ities (including allergy and immunology,
breast clinic, cardiology, dermatology, endo-
crinology, gastroenterology, genetics, infec-
tious diseases, nephrology, pulmonology,
rheumatology, transplant medicine, and
vascular medicine), (4) neurology, (5) physical
medicine and rehabilitation/pain medicine
(including physical medicine and rehabilita-
tion, sports medicine, fibromyalgia clinic,
pain clinic, and pain rehabilitation program),
(6) psychiatry (including nicotine dependence
clinic), (7) sleep medicine, and (8) surgical
subspecialities (including general surgery, car-
diovascular surgery, colorectal surgery, dental
surgery, otorhinolaryngology, neurosurgery,
obstetrics and gynecology, ophthalmology, or-
thopedics, thoracic surgery, urology, urogyne-
cology, and vascular interventional radiology).

Formation of an Evidence Table for Gaba-
pentinoid Prescription Indications
All FDA-approved indications for pregabalin
and gabapentin were first reviewed. We then
informally reviewed available guidelines from
academic/clinical societies and organizations
for the prescribed indications that were not
FDA-approved. If these guidelines did not
provide clear direction, the previously pub-
lished studies were reviewed to determine
whether evidence supported the prescription
indication. The studies we reviewed included
systematic reviews and meta-analyses, and
randomized clinical trials in some instances.
Three study personnel (L.L.H., J.A.W., A.V.)
assessed the amount of available evidence for
the indications and categorized them as sub-
stantial, modest, insufficient, conflicting, or
none.

Statistical Analyses
Patient demographic characteristics were sum-
marized as frequency (%) for categorical vari-
ables and mean � SD for continuous
variables. A random sample of patients equally
stratified by prescribing clinician specialty was
collected from the overall cohort. Indications
were calculated as percentages by specialty
and then extrapolated to the larger data
set. Because the number of prescriptions is-
sued differed among the specialties, the
extrapolated percentages were calculated by
Mayo Clin Proc Inn Qual Out n February 20
weighting the specialities for the categories of
each indication and the individual indications
within each medication group (pregabalin or
gabapentin). Weights were determined for
each indication by multiplying the percentage
of indications for each specialty from the
random sample by the number of overall pa-
tients in the specialty. This product was then
added to the number of patients from every
specialty, divided by the total number of indi-
cations for each medication group, and multi-
plied by 100. A patient could have more than
1 indication for a prescription. All data ana-
lyses were performed with SAS software
(v9.4, SAS Institute Inc).
RESULTS
A total of 6205 prescriptions for gabapenti-
noids were issued in 2019 at our center. We
selected a random sample of 721 prescriptions
for further analysis and extrapolation to the
initial cohort. Most of the overall prescriptions
were for gabapentin (89.5%), whereas 10.5%
were for pregabalin (Table 1). Slightly more
prescriptions were issued for women (58.4%)
than for men (41.6%), and the mean � SD pa-
tient age was 58.6�16.9 years. The prescrib-
ing clinician specialties in which most overall
gabapentinoid prescriptions were issued were
internal medicine (49.3%), followed by
neurology (18.2%) and surgical subspecialties
(11.5%) (Table 1). Only 4 prescriptions for
gabapentin enacarbil were present in our
random sample.

The prevalence of each indication within
each speciality is highlighted in Table 2. The
most common indication for gabapentinoid pre-
scription was neuropathic pain. Neuropathic
pain indications accounted for at least one-
third of overall gabapentinoid prescriptions for
all specialties, except psychiatry and sleep.
Musculoskeletal pain was the second most com-
mon indication for gabapentinoid prescriptions.
The 3 specialties that issued the highest percent-
age of gabapentinoid prescriptions for musculo-
skeletal pain were physical medicine and
rehabilitation/pain medicine, internal medicine,
and surgical subspecialties. Notably, 9.8% of
gabapentinoid prescriptions for musculoskeletal
painwere issued by psychiatry specialists, which
was similar to those prescribed by hematology/
oncology specialists.
23;7(1):58-68 n https://doi.org/10.1016/j.mayocpiqo.2022.12.002
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TABLE 1. Overall Population Demographic Characteristicsa

Characteristic
Overall cohort
(N¼6205)

Random sample
(n¼721)

Age (y) 58.6�16.9 57.2�16.9

Sex
Female 3621 (58.4) 406 (56.3)
Male 2584 (41.6) 315 (43.7)

Gabapentinoid
Gabapentin 5554 (89.5) 645 (89.5)
Pregabalin 651 (10.5) 76 (10.5)

Clinical specialty
Hematology/oncology 312 (5.0) 92 (12.8)
Internal medicine 3058 (49.3) 100 (13.9)
Medical subspecialities 445 (7.2) 91 (12.6)
Neurology 1131 (18.2) 94 (13.0)
Physical medicine/fibromyalgia/pain
clinic

352 (5.7) 92 (12.8)

Psychiatry 99 (1.6) 82 (11.4)
Sleep 96 (1.5) 74 (10.3)
Surgical subspecialities 712 (11.5) 96 (13.3)

aData are summarized as mean � SD for patient age and as number (%) of patients for all other
variables.

GABAPENTINOID PRESCRIBING PRACTICES
Within the sleep medicine specialty, 8.1%
of prescriptions in the random sample were
for neuropathic pain, whereas 6.8% were for
insomnia (Table 2). Within psychiatry,
73.2% of prescriptions were for anxiety,
26.8% for insomnia, 24.4% for mood disor-
ders, and 12.2% for substance use disorders.
Headaches were the fifth most common indi-
cation overall (9.3%), and most of these pre-
scriptions were issued by neurology
specialists. Gabapentinoid prescriptions were
issued as part of the perioperative order set
for 6.9% of prescriptions, and many of these
were issued by surgical specialists (31.3%).
The least common indication was for seizures
(0.8%). More than 1 indication was docu-
mented for 188 (26.1%) prescriptions in the
random sample; therefore, the percentage of
prescriptions exceeded 100% for each clinical
specialty.

Table 3 summarizes the level of evidence
supporting (or not supporting) the indications
for gabapentinoid prescriptions in the overall
cohort.14-54 Gabapentinoid prescriptions for
pain-related indications, such as neuropathic
pain, headaches, and musculoskeletal pain,
were the most common (82.1%). Although
neuropathic pain and fibromyalgia indications
Mayo Clin Proc Inn Qual Out n February 2023;7(1):58-68 n https://doi.org/10.1016/j.mayocpiqo.2
www.mcpiqojournal.org
had substantial evidence
for treatment with gaba-
pentinoids, evidence
supporting their use for
pain indications such as
headache, osteoarthritis,
and chronic abdominal
pain was insufficient.

As expected, most
prescriptions for sleep
indications were for
RLS and PLMD symp-
toms, which were the
third most common
indication for gabapenti-
noid prescriptions.
However, only gabapen-
tin enacarbil, and not
immediate-release gaba-
pentin, has FDA
approval for the man-
agement of RLS.7,10,11

The difference between
these formulations is
important because their
pharmacokinetic pro-
files are distinct.11 Additionally, evidence sup-
porting gabapentinoid prescriptions for
insomnia was insufficient. With regard to anx-
iety, pregabalin is approved for this use in
Europe but has not received approval in the
United States.55 Our findings from 2 system-
atic reviews indicate that moderate evidence
supports this practice.39,40 In contrast, less
than 5% of prescriptions were issued for
mood indications, but evidence supporting
gabapentinoid prescriptions for depression
and bipolar disorder indications was insuffi-
cient.37,38 Additionally, guidelines from the
US Department of Veterans Affairs recom-
mend against the use of gabapentinoids for
treating posttraumatic stress disorder.41 A
small percentage of prescriptions were issued
for miscellaneous indications, such as burning
mouth syndrome, cramp fasciculation syn-
drome, dysesthesias without pain, dystonia,
hand-foot syndrome, hypnic jerks, leprosy,
motor restlessness, opsoclonus, acute pain
associated with penile implant procedure,
sweating, and tongue sensitivity. We also cate-
gorized the indications in the random sample
by levels of evidence for any indication. For
the prescriptions (26.1%) that had more
022.12.002 61
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TABLE 2. Highlight Table of Gabapentinoid Prescription Indications According to Prescribing Clinician Specialty in the Random Samplea,b

Indication
Hematology/
oncology

Internal
medicine

Medical
subspecialities Neurology

Physical/
pain

medicine Psychiatry Sleep
Surgical

subspecialities Total

Neuropathic pain 64.1 38.0 33.0 41.5 46.7 8.5 8.1 52.1 37.7

Musculoskeletal pain 9.8 33.0 14.3 12.8 47.8 9.8 1.4 25.0 20.0

RLS/PLMD 1.1 3.0 3.3 3.2 0.0 9.8 91.9 1.0 12.1

Anxiety 1.1 8.0 2.2 1.1 1.1 73.2 5.4 0.0 10.7

Headache 3.3 10.0 6.6 41.5 1.1 8.5 1.4 0.0 9.3

Perioperative indications 1.1 3.0 0.0 1.1 16.3 0.0 0.0 31.3 6.9

Insomnia 0.0 4.0 2.2 3.2 4.3 26.8 6.8 0.0 5.5

Other chronic pains 8.7 5.0 9.9 2.1 3.3 8.5 5.4 5.2 6.0

Mood disorders 0.0 4.0 1.1 0.0 1.1 24.4 1.4 0.0 3.6

Gastrointestinal
indications

0.0 1.0 18.7 0.0 0.0 1.2 0.0 0.0 2.6

Cancer-related pain 16.3 0.0 0.0 3.2 0.0 0.0 0.0 2.1 2.8

Hot flashes 12.0 5.0 1.1 0.0 0.0 2.4 0.0 0.0 2.6

Other indications 4.3 0.0 4.4 4.3 1.1 2.4 1.4 2.1 2.5

Cough 0.0 0.0 17.6 0.0 0.0 0.0 0.0 0.0 2.2

Fibromyalgia 0.0 6.0 2.2 2.1 0.0 4.9 0.0 0.0 1.9

Pruritis 3.3 0.0 6.6 0.0 1.1 0.0 0.0 0.0 1.4

Substance use disorder 0.0 0.0 0.0 0.0 0.0 12.2 0.0 0.0 1.4

Tremors 1.1 1.0 0.0 6.4 0.0 3.7 0.0 0.0 1.5

Seizures 1.1 0.0 0.0 5.3 0.0 0.0 0.0 0.0 0.8

aPLMD, periodic limb movement disorder; RLS, restless legs syndrome.
bData shown are the percentage of patients/prescriptions in the random sample (n¼721). Some prescriptions had more than 1 indication documented. Color scale
represents darker green shading for each 10-percentage point increment.
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than 1 indication, we chose the highest level of
evidence. Overall, 44.0% of prescriptions had
at least 1 indication with a substantial level of
evidence for gabapentinoid use, whereas
22.7% of prescriptions had modest evidence,
7.2% had conflicting evidence, 21.8% had
insufficient evidence, and 4.3% were too het-
erogeneous to characterize.

DISCUSSION
Our study focused on data collected from cur-
rent clinical practices in a large academic insti-
tution in the US Midwest. We recognize the
regulatory limitations for on-label or FDA-
approved indications for gabapentinoid use,
but we chose to characterize the indications
in this study according to the amount of evi-
dence supporting their use. Our findings indi-
cate that more than one-third of prescriptions
for gabapentinoids in our sample had at least
substantial evidence supporting their use;
Mayo Clin Proc Inn Qual Out n February 20
however, a small but considerable percentage
of gabapentinoid prescriptions were issued
for indications not supported by robust
evidence.

Most of the prescriptions issued in our
study were for pain-related indications. This
is consistent with the findings of previous
studies that examined gabapentin prescribing
trends in the US population.1 Although gaba-
pentinoids have substantial evidence for treat-
ing neuropathic pain (including cancer-related
neuropathic pain) and fibromyalgia, evidence
for their use for other pain indications is insuf-
ficient. A possible reason for gabapentinoid
use for multiple pain indications is the
assumption that gabapentinoids are beneficial
for all chronic pain disorders because of their
efficacy in treating neuropathic pain. This
assumption may be exacerbated by the lack
of alternative analgesic options in the
context of the opioid crisis and by potential
23;7(1):58-68 n https://doi.org/10.1016/j.mayocpiqo.2022.12.002
www.mcpiqojournal.org
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TABLE 3. Evidence Table of Gabapentinoid Prescription Indications in Overall Cohorta

Gabapentin (n¼5554) Pregabalin (n¼651)

Indication category No. (%) Supportive evidence Comments No. (%) Supportive evidence Comments

Pain indications 4565 (82.2) 530 (81.4)
Headache disorder 796 (14.3) Conflicting Strongly recommended for migraine

prophylaxis by 2012 Canadian
Headache Society Guidelines14

Insufficient evidence in 2012 AAN
guidelines15

Insufficient evidence in 2 systematic
reviews16,17 and 1 randomized
clinical trial18

9 (1.4) Insufficient Use not evaluated by the Canadian
Headache Society15 or AAN15 or in
controlled clinical trials (systematic
review)16

Neuropathic pain 2266 (40.8) Substantial FDA-approved for postherpetic
neuralgia

First-line therapy in 2010 EFNS, 2013
NICE, 2014 CPS, and 2015
NeuPSIG guidelines for all types of
neuropathic pain, except trigeminal
neuralgia19,20

262 (40.2) Substantial FDA-approved for postherpetic
neuralgia, diabetic peripheral
neuropathy, and spinal cord injury

First-line therapy in 2010 EFNS, 2013
NICE, 2014 CPS, and 2015
NeuPSIG guidelines for all types of
neuropathic pain, except trigeminal
neuralgia19,20

Fibromyalgia 154 (2.8) Substantial Option for management in ACR
guidelines21

Recommended by CPS
EULAR recommends use for research
only22

No comments on use from AWMF23

73 (11.2) Substantial FDA-approved for fibromyalgia
Option for management in ACR and
EULAR guidelines21,22

Recommended by CPS and AWMF as
the second-line agent23

Musculoskeletal pain 1504 (27.1) Insufficient Lack of evidence in 2019 ACR
guidelines and cohort study for
osteoarthritis24,25

95 (14.6) Insufficient Lack of evidence in 2019 ACR
guidelines and cohort study for
osteoarthritis24,25

Cancer-related pain 85 (1.5) Substantial First-line therapy for cancer-related
neuropathic pain by NCI, ESMO,
and SEOM26-28

Permitted for clinical trial testing for
chemotherapy-induced peripheral
neuropathy by NCI26

26 (4.0) Modest First-line therapy for cancer-related
neuropathic pain by NCI26

Other chronic painb 207 (3.7) 103 (15.8)

Neurologic indications 153 (2.8) 21 (3.2)
Seizure 50 (0.9) Substantial FDA-approved as adjunct for focal

seizures
21 (3.2) Substantial FDA-approved as adjunct for focal

seizures
Tremor 107 (1.9) Modest 0 (0) Insufficient Low evidence in systematic review31

Continued on next page
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TABLE 3. Continued

Gabapentin (n¼5554) Pregabalin (n¼651)

Indication category No. (%) Supportive evidence Comments No. (%) Supportive evidence Comments

Level B evidence by AAN29

Low evidence in systematic review30

Sleep indications 421 (7.6) 43 (6.6)
Insomnia 211 (3.8) Insufficient 2017 AASM guidelines state not

enough evidence32

Systematic review suggests potential
efficacy when used in patients with
other medical illnesses33

3 (0.5) Insufficien Not evaluated in AASM guidelines32

RLS/PLMD 216 (3.9) Modest/conflicting FDA approved the use of gabapentin
enacarbil for RLS

AASM states low evidence for the use
of immediate-release gabapentin for
RLS and PLMD34

No conclusions from AAN for
immediate-release gabapentin use
for RLS35

41 (6.3) Modest AASM states low evidence for RLS and
PLMD34

AAN states moderate evidence for
RLS35

Psychiatric indications 327 (5.9) 105 (16.1)
Anxiety 284 (5.1) Modest Permitted for clinical trial testing as an

adjunct after failing other therapies
for panic disorder by APA36

Moderate evidence for use in
systematic reviews37,38

71 (10.9) Modest Moderate evidence for use in
systematic reviews39,40

Mood disorder 121 (2.2) Insufficient Lack of clear evidence for benefit in
depression, bipolar, or obsessive-
compulsive disorders39

Recommend against use for PTSD by
Veterans Affairs guidelines41

34 (5.2) Insufficien Recommend against use for PTSD by
Veterans Affairs guidelines41

Substance use disorder 12 (0.2) Modest Can be used for alcohol withdrawal by
APA,42 ASAM,43 and Veterans
Affairs guidelines44

Systematic review reports potential
benefits for alcohol and opioid
abuse38

0 (0) Insufficien No data

Continued on next page
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TABLE 3. Continued

Gabapentin (n¼5554) Pregabalin (n¼651)

Indication category No. (%) Supportive evidence Comments No. (%) Supportive evidence Comments

Miscellaneous indications 757 (13.6) 67 (10.3)
Gastrointestinal 52 (0.9) Insufficient Limited evidence for neuropathic

abdominal pain or IBS45
68 (10.4) Insufficient Low evidence as an adjunct for

pancreatitis pain46

Limited evidence for IBS45

Hot flash 197 (3.5) Substantial Appropriate for use in NAMS and
ACOG guidelines47,48

0 (0) Modest Appropriate for use in NAMS
guidelines47

Perioperative 387 (7.0) Insufficient Conflicting recommendations for use
in the perioperative period by
AAPM and ESRA guidelines

Systematic review results do not
support use for postoperative pain
management49

21 (3.2) Insufficient Conflicting recommendations for use
in the perioperative period by
AAPM and ESRA guidelines

Systematic review results do not
support use for postoperative pain
management49

Pruritus 39 (0.7) Modest Recommended for general pruritus of
unknown origin by the British
Association of Dermatologists50

Recommended for neuropathic itch
and hemodialysis-related itch by
European chronic pruritus
guidelines51

Cochrane review states evidence for
use with CKD-related itching52

2 (0.3) Modest Recommended for general pruritus of
unknown origin by the British
Association of Dermatologists50

Recommended for neuropathic itch
and hemodialysis-related itch by
European chronic pruritus
guidelines51

Cochrane review states evidence for
use with CKD-related itching52

Cough 43 (0.8) Modest Low evidence for chronic refractory
cough by ERS guidelines53

Recommended for clinical trial testing
by CHEST for unexplained chronic
cough54

39 (6.0) Insufficient CHEST states that further research is
needed for unexplained chronic
cough54

Other indicationsb 95 (1.7) 5 (0.8)

aAAN, American Academy of Neurology; AAPM, American Pain Society; AASM, American Academy of Sleep Medicine; ACOG, American College of Obstetricians and Gynecologists; ACR, American College of Rheumatology;
APA, American Psychological Association; ASAM, American Society of Addiction Medicine; AWMF, Association of the Scientific Medical Societies in Germany; CHEST, American College of Chest Physicians; CKD, chronic kidney
disease; CPS, Canadian Pain Society; EFNS, European Federation of Neurological Societies; ERS, European Respiratory Society; ESMO, European Society for Medical Oncology; ESRA, European Society of Regional Anaesthesia
and Pain Therapy; EULAR, European League Against Rheumatism; FDA, US Food and Drug Administration; IBS, irritable bowel syndrome; NAMS, National Addiction Management Service; NCI, National Cancer Institute;
NeuPSIG, International Association for the Study of Pain; NICE, National Institute for Health and Care Excellence; PLMD, periodic limb movement disorder; PTSD, posttraumatic stress disorder; RLS, restless legs syndrome;
SEOM, Spanish Society of Medical Oncology.
bEvidence was not identified because of heterogeneity in category.
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off-label marketing practices.4,12,13 Another
possible reason for nonevidence-based use of
gabapentinoids is that clinicians frequently
receive positive feedback from patients about
the efficacy of gabapentinoids for chronic
pain indications, but this information has not
been formally evaluated or reported in pub-
lished studies. This real-world clinical experi-
ence with gabapentinoids indicates a clear
need for additional education on appropriate
gabapentinoid use for chronic pain indications
and/or an increased body of evidence to sup-
port their current off-label use for pain.

Sleep-related indications, such as RLS and
PLMD, were also common in our study. RLS
and PLMD had a modest level of evidence
for both gabapentin and pregabalin use,
despite not having FDA approval for the man-
agement of RLS.7,10,11 Additionally, evidence
supporting the use of gabapentinoids for
insomnia is insufficient. The use of gabapenti-
noids for this indication may result from clini-
cians exploiting the somnolence side effect of
gabapentinoids for patients prescribed the
medication for additional indications. A few
prescriptions were issued for indications that
lack standard treatment options, which sug-
gests that clinicians may be inclined to pre-
scribe gabapentinoids as a safe therapeutic
option for conditions with few therapies or
treatment options.

As with all retrospective reviews of real-
world clinical data, our study has several limi-
tations. Although we identified more than
6000 gabapentinoid prescriptions issued dur-
ing the 2019 calendar year at our center, the
time and effort to manually review all of the
associated health records were not feasible.
Therefore, we randomly selected a smaller sam-
ple that was representative of the cohort for
analysis. Our sampling and extrapolation
method had limitations and could have led to
a more accurate representation of the specialties
with fewer gabapentinoid prescriptions. In do-
ing so, we may have missed additional informa-
tion that could have yielded further insight into
gabapentinoid prescribing patterns and prac-
tices. Because of the challenges with documen-
tation during clinical visits, the prescribing
clinicians may not have fully documented their
reasons for prescribing gabapentinoids. Patients
who were prescribed gabapentinoids for indica-
tions with less evidence to support their use
Mayo Clin Proc Inn Qual Out n February 20
could have had treatment failure with first-
line medications with more evidence. However,
collecting such information was beyond the
scope of our study, and we acknowledge this
as an additional limitation. We also did not
identify the intentions clinicians had for pre-
scribing gabapentinoids. This information
could be gathered in a future targeted study
of clinician prescribing practices. The starting
doses of gabapentinoids varied among the pre-
scriptions, many of which included tapering in-
structions. Therefore, accurately characterizing
the target gabapentin dose administered to pa-
tients was unfeasible, which was an additional
limitation of our study. We also observed that
clinicians would occasionally document
different off-label indications than what the
original prescribing clinician had intended.
This may have contributed to a small percent-
age of the off-label use we observed.

Despite these limitations, our study is, to
our knowledge, one of the first to manually re-
view clinical notes from multiple clinical speci-
alities to ascertain and evaluate indications for
gabapentinoid prescriptions. Our study is
distinguished from previous studies reporting
off-label gabapentinoid use by our analysis of
the evidence and guidelines for noneFDA-
approved indications and our manual exami-
nation of health records. Knowledge that
gabapentinoids are considered for the treat-
ment of certain indications, although many
are not supported by robust evidence, is of
value to the medical community. Highlighting
real-world clinical practice could lead to future
investigations to characterize the appropriate-
ness for these indications.

CONCLUSION
Our findings show that more than 25% of
gabapentinoid prescriptions do not have
robust supporting evidence. Although the
top indication for prescribing gabapentinoids
was neuropathic pain, which had substantial
evidence and guideline support, the second
most common indication was musculoskeletal
pain, which had insufficient evidence. By spe-
cifically determining prescriber specialties and
patient conditions with a high prescribing fre-
quency and low level of supporting evidence,
our study lays the foundation for future
research. Clear documentation of the inten-
tions underlying off-label gabapentinoid
23;7(1):58-68 n https://doi.org/10.1016/j.mayocpiqo.2022.12.002
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prescriptions at the point of care by primary
care practitioners and specialists could further
this body of research.
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