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Trends in gabapentinoid prescribing in UK primary care using
the Clinical Practice Research Datalink: an observational study
Julie Ashworth,a,b,* Ram Bajpai,a Sara Muller,a James Bailey,a Toby Helliwell,a,b Sarah A. Harrisson,a,b Rebecca Whittle,a and Christian D. Mallena,b

aSchool of Medicine, Keele University, Staffordshire, United Kingdom
bMidlands Partnership NHS Foundation Trust, Staffordshire, United Kingdom

Summary
Background The UK government reclassified gabapentin and pregabalin as ‘controlled drugs’ from April 2019. This
study aimed to describe the trends in gabapentinoid prescribing before and immediately after reclassification, in the
UK Clinical Practice Research Datalink, an electronic primary care health record broadly representative of the UK.

Methods Separately for gabapentin and pregabalin, we calculated annual incident and prevalent prescribing rates
from year of UK approval (April 1997 and 2004 respectively) to September 2019, and monthly incident and prevalent
prescribing rates (October 2017–September 2019). Significant changes in temporal trends were determined using
joinpoint regression. We also described potential prescribing indications, prior pain-related prescribing, and
co-prescribing with potentially interacting medicines.

Findings Incident gabapentin prescribing increased annually, peaking in 2016–17, at 625/100,000 patient years before
falling steadily to 2019. Incident pregabalin prescribing peaked at 329/100,000 patient years in 2017–18 and did not
fall significantly until 2019. Prevalent gabapentin and pregabalin prescribing increased annually to 2017–18 and
2018–19 respectively, before plateauing. Gabapentinoids were commonly co-prescribed with opioids (60%),
antidepressants (52%), benzodiazepines (19%), and Z-drugs (10%).

Interpretation Following a dramatic rise, incident gabapentinoid prescribing has started to fall but the specific impact
of reclassification on prescribing rates remains unclear. Limited change in prevalent gabapentinoid prescribing
during the 6 months following their reclassification as controlled drugs suggests little immediate impact on
continued gabapentinoid prescribing for existing users.

Funding National Institute for Health and Care Research (NIHR) Research for Patient Benefit Programme. NIHR
Applied Research Collaboration West Midlands. NIHR School for Primary Care Research.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Introduction
Gabapentin and pregabalin (gabapentinoids) are
approved in the UK and European Union for epilepsy
and neuropathic pain. Pregabalin is also approved for
generalised anxiety disorder. Gabapentinoid prescribing
has risen dramatically, in the UK and globally,1–4 despite
limited evidence supporting their effectiveness outside
the licensed indications. Gabapentinoids benefit around
20% of people with neuropathic pain, with most evi-
dence for their effectiveness in neuropathic pain derived
from trials in populations with post-herpetic neuralgia
and painful diabetic neuropathy. The evidence for their
*Corresponding author.
E-mail address: j.ashworth@keele.ac.uk (J. Ashworth).
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effectiveness in other chronic pain conditions is lack-
ing.5 Nevertheless, widespread ‘off-label’ gabapentinoid
prescribing, mostly for non-neuropathic chronic pain, is
suspected.4–6 Furthermore, a growing body of evidence
highlights the misuse potential of gabapentinoids,
particularly pregabalin.7 Cases of gabapentinoid misuse
and dependence reported to the European Medicines
Agency have risen progressively8 and gabapentinoids are
increasingly implicated in post-mortem toxicology re-
ports, often in combination with opioids.8–10 UK deaths
involving gabapentinoids increased from 12 in 2012 to
170 in 2016.10 Concerns about the abuse potential of
1
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Research in context

Evidence before this study
We searched PubMed for articles published to April 28,
2022 using the search terms (“gabapentin” OR “pregabalin”
OR “gabapentinoid”) AND (“prescription” OR “prescribing”)
AND (“trend” OR “pattern”) without language restrictions.
Our search yielded studies, largely from government or
insurer prescribing data, reporting rising trends in
gabapentinoid prescriptions, over varying periods between
2002 and 2016 across a number of countries worldwide
including the United States (US), Canada, Australia, UK and
Ireland. In addition, published studies using the UK Clinical
Practice Research Datalink (CPRD) reported a tripling in the
rate of patients starting gabapentinoids between 2007 and
2017 and a three-fold increase in incident gabapentinoid
prescriptions among patients with osteoarthritis between
2005 and 2015. Alongside this, reported cases of
gabapentinoid misuse and dependence were rising
progressively, with gabapentinoids increasingly implicated
in overdose deaths, often in combination with opioids and
other drugs with central nervous system (CNS) depressant
effects. Published studies report co-prescribing of
gabapentinoids with benzodiazepines in around 20% and
co-prescribing with opioids in 15–70% of patients,
depending on the patient cohort, healthcare setting and
definition of co-prescribing used.

Added value of this study
This is the first study investigating UK trends in
gabapentinoid prescribing during the period immediately
before and after their reclassification as controlled drugs in

April 2019. Our study indicates that the dramatic rise in
incident gabapentinoid prescribing has peaked, but we
observed different temporal trends for gabapentin and
pregabalin. Incident gabapentin prescribing peaked in
2016–17, before falling steadily during the period before and
immediately after reclassification. Incident pregabalin
prescribing peaked later, in 2017–18, and then plateaued, with
no significant annual downward trend was identified prior to
2019. Prevalent gabapentin and pregabalin prescribing also
appears to have plateaued, but has not fallen substantially. In
addition, we report on potential prescribing indications,
gabapentinoid co-prescribing with potentially interacting
central nervous system (CNS) depressant medicines, including
antidepressants and Z-drug hypnotics, and describe analgesic
prescribing in the twelve months prior to starting
gabapentinoids.

Implications of all the available evidence
Whilst UK gabapentinoid prescribing may have peaked, the
immediate impact of their reclassification as controlled drugs
on the prevalence of gabapentinoid prescribing has been
limited. This is concerning, given the lack of evidence for their
effectiveness outside clearly defined licensed indications and
their potential to cause harm, particularly as they are
commonly co-prescribed with other central nervous system
depressants. Next steps include investigating the risk of
gabapentinoid-related adverse events and factors associated
with poor outcome, to inform interventions aimed at
improving the appropriateness and safety of gabapentinoid
prescribing.
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gabapentinoids, the associated risk of addiction and the
potential for illegal diversion led to the UK Advisory
Council on the Misuse of Drugs recommending that
gabapentin and pregabalin were controlled under the
Misuse of Drugs Regulations. Following a formal
consultation on proposals to reclassify gabapentinoids
as controlled drugs (November 2017–January 2018) the
UK government announced, in October 2018, that
gabapentinoids would be reclassified in the UK as
scheduled 3 (class C) controlled drugs from April 2019.11

Thereafter, there are stronger controls on gabapentinoid
prescribing to reduce the likelihood of gabapentin and
pregabalin falling into the wrong hands or being
stockpiled by patients.

To date, much of the published UK data regarding
gabapentinoids focus on trends in community pre-
scribing, which may reflect changes in the number of
patients prescribed gabapentinoids and/or the amount
prescribed to existing users and tells us little about the
patients receiving gabapentinoids. Published studies of
anonymised primary care data using the UK Clinical
Practice Research Datalink (CPRD GOLD) reported a
tripling in the rate of incident gabapentin prescribing
between 2007 and 2017,4 with 50% attributed to an
unlicensed indication in 2017, more than three times
higher than in 20054; and a three-fold increase in inci-
dent gabapentinoid prescriptions among patients with
osteoarthritis between 2005 and 2015.6 Montastruc et al.
also reported that, over time, rates of gabapentinoid co-
prescribing with opioids rose in proportion to the rise in
gabapentinoid prescribing,4,12 with 21.8% of patients
newly treated with gabapentin and 24.1% newly treated
with pregabalin receiving a same-day prescription for
opioids and/or benzodiazepines. These studies only
investigated incident prescribing and there are no
primary care studies investigating UK gabapentinoid
prescribing trends beyond 2017.

We hypothesised that reclassification of gabapentinoids
as controlled drugs in April 2019, and the preceding
consultation and associated publicity regarding the risks of
prescribing gabapentinoids (2016–2019), would reverse
the rising trend in UK gabapentinoid prescribing. Building
on previous work, this study aimed to investigate trends
and patterns in gabapentinoid prescribing in a larger
CPRD dataset comprising GOLD and AURUM databases,
during the period before and immediately after
www.thelancet.com Vol 27 April, 2023
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gabapentinoid reclassification in April 2019. Our main
objective was to examine changes in incident and preva-
lent prescribing, separately for gabapentin and pregabalin,
from the year of their UK approval for neuropathic pain
(1997 and 2004 respectively) to 30 September 2019. Prev-
alent prescribing was included to reflect the impact of
treatment continuation on prescribing trends. Additional
objectives were to describe the population with an incident
gabapentinoid prescription, including recorded diagnoses
that may represent prescribing indications, pain-related
prescribing in the 12 months prior to starting gabapenti-
noids, and rates of co-prescribing with potentially inter-
acting medicines, including antidepressants and Z-drug
hypnotics (zopiclone and zolpidem), in addition to opioids
and benzodiazepines.
Methods
This was an observational database study performed in
CPRD, a high-quality database of de-identified, coded
primary care records for use in health research. CPRD
comprises two datasets (GOLD and AURUM) that cap-
ture diagnoses, symptoms, prescriptions, referrals, and
tests from general practices. The GOLD and AURUM
datasets contain data contributed by practices using
different clinical systems. The data structure is therefore
slightly different, and they are available as separate
datasets. At the time of the study, both the GOLD and
AURUM datasets were broadly representative of the
population in terms of age, sex, ethnicity, and body
mass index. Median follow-up time in the AURUM
dataset for all individuals included since 1995 is esti-
mated to be 4.2 years.13 We would expect this to be
similar for individuals in GOLD. As the geographical
spread of practices is not representative within GOLD,
and AURUM does not contain data from Wales and
Scotland, we used both datasets to accurately investigate
the whole UK population. The Independent Scientific
Advisory Committee (ISAC) provided permission for
data access and related analysis (ISAC protocol
19_214A). Details of all definitions used are provided as
a supplement (see Supplementary Materials). All code
lists are freely available from the Keele University re-
pository (http://doi.org/10.21252/k6bc-ys67).
Gabapentinoid prescribing population included
Gabapentin and pregabalin were considered separately.
Gabapentin was approved in the UK for neuropathic pain
in 1997 and pregabalin in 2004. We defined gabapentinoid
users as individuals aged 18 years and over who were is-
sued at least one gabapentin prescription between April 1,
1997 and September 30, 2019 or at least one pregabalin
prescription between April 1, 2004 and September 30,
2019. Drug code lists to define gabapentinoids were
established by a clinical academic pain specialist and an
academic general practitioner.
www.thelancet.com Vol 27 April, 2023
Patterns of use
We formed a cohort of adult patients aged 18 years and
over with an incident gabapentinoid prescription (see
Supplement) and at least 12 months of up-to-standard
records in CPRD before the prescription. For each
patient, we considered multiple treatment periods
and calculated average daily dose and duration of
gabapentinoid therapy within each treatment period.
Considering the first treatment period of each individ-
ual, we extracted information regarding recorded
diagnoses that are licensed indications for gabapenti-
noids (epilepsy, neuropathic pain, and (for pregabalin
only) anxiety) using lists of clinical codes from a range
of previous studies using electronic health records. All
codes were reviewed, and modified as necessary, by an
academic pain specialist and an academic GP. General
practitioners (GPs) in the UK are encouraged to record
new diagnoses (using clinical codes) in the electronic
medical record and all prescriptions are issued elec-
tronically and automatically recorded. However, there
is no direct link between each prescription and the
indication for prescribing and GPs do not typically
repeatedly enter the diagnostic code for existing condi-
tions. As epilepsy, neuropathic pain, and anxiety
are usually chronic conditions, and other approved
treatments may have been trialled prior to gabapenti-
noids, the diagnostic code for these conditions may not
be recorded around the time of gabapentinoid pre-
scription. Therefore, we extracted information on a
diagnosis of epilepsy, neuropathic pain, and anxiety if
this was ever recorded before the end of the individual’s
final gabapentinoid treatment period. We also extracted
data on conditions associated with chronic pain that may
represent unlicensed indications namely: fibromyalgia,
chronic back pain (without radiculopathy), chronic neck
pain, osteoarthritis, chronic headache, migraine,
chronic abdominal pain and restless legs syndrome.
These conditions were defined using lists of clinical
codes that are from previous studies or have been
agreed through expert consensus, and were reviewed
and updated as necessary. We extracted information on
these diagnoses if they occurred between 14 days before
and 90 days after the first gabapentinoid prescription, to
provide a temporal link between the diagnosis and first
gabapentinoid prescription.14 To assess the sensitivity of
our analyses to these assumptions, we repeated the
analysis using a window of −30 to 90 days.

Data on co-prescribing of potentially interacting
medicines with gabapentinoids were extracted. Specif-
ically, data were extracted regarding prescriptions for
opioids, benzodiazepines, Z-drug hypnotics (zopiclone
and zolpidem), and antidepressants during a period of
gabapentinoid prescribing (i.e., calculated periods of
potentially interacting drug use overlapped within
any gabapentinoid treatment period) (see Supplement).
We also extracted data on the pain-related prescribing
pathway to gabapentinoids (see Supplement).
3
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Specifically, data were extracted on prescriptions during
the 12 months prior to first gabapentinoid prescription
for: simple analgesics (paracetamol and nefopam), opi-
oids, non-steroidal anti-inflammatories (NSAIDs),
topical neuropathic pain treatments (lidocaine plasters
and capsaicin cream), and other medicines that are
recommended in the UK National Institute for Health
and Care excellence (NICE) Guideline on neuropathic
pain,15 namely antidepressants (amitriptyline and
duloxetine) and carbamazepine, a non-gabapentinoid
anticonvulsant.
Statistical analyses
For each dataset, we calculated annual rates of incident
gabapentin and pregabalin prescriptions and 95% con-
fidence intervals per 100,000 patient years in CPRD.
Incidence stratified by age group (18–24, 25–34, 35–44,
45–54, 55–64, 65–74, ≥75 years, based on previous
studies16) and sex is also reported. Prevalence of gaba-
pentin and pregabalin prescriptions was calculated
separately in each year (any therapy in the year April to
March) using the mid-year population on 1st July as the
denominator.

Monthly incidence and prevalence were calculated in
the same way, using the 15th of the month as the de-
nominator for the prevalence calculation for the period
October 2017–September 2019. For each treatment
period, we calculated median daily dose (mg) and
median therapy duration (days) with corresponding
interquartile range (IQR). Therapy duration was defined
as the number of treatment days recorded by a GP or by
dividing the quantity prescribed by the numeric daily
dose (see Supplement). We calculated the proportions of
incident gabapentin and pregabalin users prescribed
medicines on the pain-related prescribing pathway to
gabapentinoids during the 12 months prior to first
gabapentinoid prescription and the proportions of
patients co-prescribed opioids, benzodiazepines,
Z-drugs, and antidepressants with gabapentinoids (i.e.,
overlapping treatment periods. All diagnoses and pre-
scriptions were assumed to have been recorded if they
occurred.

Analyses were completed separately for the AURUM
and GOLD datasets, removing migrating practices from
the GOLD dataset to ensure mutually exclusive datasets
(see Supplement). They were then combined using a
two-stage individual participant data (IPD) meta-analysis
using a fixed-effects model with an inverse variance
approach to pool estimates, as there were no clinical or
methodological differences in data recording conditions
or classification.17 All IPD meta-analysis results are
presented as effect estimate with 95% confidence
intervals (95% CIs) for a given outcome, except for
median daily dose and duration of treatment, which due
to extremely skewed distributions, are presented as
median of medians for each prescription.
Significant changes in temporal trends were deter-
mined by calculating the mean annual/monthly per-
centage change (APC/MPC) and 95% confidence
interval (CI) using Joinpoint Regression.18 Joinpoint
analyses were performed using Joinpoint Program
4.9.1.0 (available at https://surveillance.cancer.gov/
joinpoint/). When interpreting Joinpoint regression, a
positive value of the APC/MPC suggests an increasing
trend and a negative value suggests a decreasing trend.
Optimal models (≤5 Joinpoints) were selected using a
permutation test with 4500 permutations and a signifi-
cance level of p < 0.05 (further detail regarding the
permutation test in Joinpoint regression is provided in
the Supplementary Materials).
Role of funding source
The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.
Results
Between April 1, 1997 and September 30, 2019,
34.7 million patients contributed data to the CPRD.
Incident gabapentin prescriptions were found in the
records of 778,080 people and pregabalin in 419,387.
Across the two drugs and GOLD and AURUM datasets,
between 61 and 63% of those with a gabapentin
prescription were female. The rate (95% CI) of incident
gabapentin prescribing per 100,000 person years
increased annually from 6.30 (5.73, 6.92) in 1997–98
until 2016–17, peaking at 624.57 (620.07, 629.10) (Fig. 1,
Table 1). In 2016–17 there is a significant change,
marking the start of a steady downward trend in inci-
dent gabapentin prescribing, with an annual percent
change of −13.4 (95% CI −18.5 to −7.9) (Fig. 1, Table 1).
The joinpoint analysis of monthly incident prescribing
in the period immediately before and after reclassifica-
tion (October 2017–September 2019) shows a steady
downward trend, with a monthly percent change
of −1.5% (95% CI −1.9 to −1.0) (Table 1). Prevalent
gabapentin prescribing (95% CI) per 100,000 person
years increased annually from 11.42 (10.61, 12.22) in
1997–98, peaking at 7040.68 (7026.5, 7054.86) in
2017–18 before falling slightly to 7019.75 (7005.69,
7033.80) in 2018–19 (Fig. 2, Supplementary Table S2).
No significant change points in the annual trend in
prevalent gabapentin prescribing were identified in the
joinpoint analysis (Table 1). In the joinpoint analysis of
monthly prevalent gabapentin prescribing for the period
immediately before and after reclassification (October
2017–September 2019) a significant change to a slight
downward trend is identified in September 2018 with a
monthly percentage change of −0.2% (95% CI −0.2
to −0.3) to July 2019 and −2.2% (95% CI −2.9 to −1.8)
from July 2019 to September 2019 (Table 1).
www.thelancet.com Vol 27 April, 2023
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Fig. 1: Annual rates of incident gabapentinoid prescribing (1997–2019) per 100,000 patient years.
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The rate (95% CI) per 100,000 person years of incident
pregabalin prescribing increased annually from 68.15
(66.57, 69.78) in 2004–05, peaking at 328.74 (325.54,
331.97) in 2017–18 before falling slightly to 325.11 (321.93,
328.32) during 2018–19 (Fig. 1, Supplementary Table S1).
Prevalent pregabalin prescribing (95% CI) per 100,000
person years increased annually from 275.04 (271.87,
278.22) in 2004–05, peaking at 3537.37 (3527.20, 3547.54)
in 2018–19 (Fig. 2, Supplementary Table S2). No signifi-
cant change points in the annual trends for incident or
prevalent pregabalin prescribing were identified in the
joinpoint analysis (Table 1). In the joinpoint analysis of
monthly pregabalin prescribing for the period immedi-
ately before and after reclassification (October 2017–
September 2019) there was a significant change to a
downward trend in incident pregabalin prescribing in
January 2019 with a monthly percent change of −3.4%
(95% CI −5.6 to −1.1) from January to September 2019.
The first significant change to a downward trend in
monthly prevalent pregabalin prescribing occurred in July
2019, with a monthly percent change of −4.2% (95%
CI −5.0 to −3.4) during July to September 2019.

Incident gabapentinoid prescribing rates were higher
in females than males (56% higher for gabapentin and
63% for pregabalin) and in older age groups, with the
highest rates in patients aged 75 years and over
(Supplementary Table S3). The median daily dose pre-
scribed was 977 mg (IQR 477, 1799 mg) for gabapentin
and 186 mg (IQR 121, 374 mg) for pregabalin. The me-
dian duration of therapy was 2.81 (IQR 0.95, 13.12)
months for gabapentin and 4.18 (IQR 0.92, 19.66) months
for pregabalin (Table 2).
www.thelancet.com Vol 27 April, 2023
Around half (51.4%) of patients prescribed
pregabalin and just over a third (36.9%) of patients
prescribed gabapentin had a recorded diagnosis of a
licensed indication before the end of their final gaba-
pentinoid treatment period. The commonest was
neuropathic pain, recorded in around one-third of
patients (See Supplementary Table S4). Recorded di-
agnoses of pain conditions for which gabapentinoids are
not licensed were found within −14 to +90 days of the
first gabapentinoid prescription in almost one-fifth of
cases. Expanding the time window to within −30 days
to +90 days of the first prescription increased the pro-
portions with these diagnoses from 19.1% to 20.9%
(gabapentin) and 17.5% to 18.9% (pregabalin). Chronic
back pain was the condition coded in the majority of
these cases (See Supplementary Table S4).

In the 12 months prior to starting gabapentinoids,
other NICE-recommended neuropathic pain treat-
ments15 (amitriptyline, duloxetine, and carbamazepine)
were prescribed to 36.6% and 37.1% of patients pre-
scribed gabapentin and pregabalin respectively
(Table 2). A higher proportion of patients were pre-
scribed other classes of analgesics. In the 12 months
prior to starting gabapentin, 64.9% of patients were
prescribed opioids, 47.1% NSAIDs, and 25.9% simple
analgesics (paracetamol or nefopam). In the 12 months
prior to starting pregabalin, 64.6% were prescribed
opioids, 45.4% NSAIDs, and 27.6% simple analgesics
(Table 2). Opioids were co-prescribed (had overlapping
treatment periods) with gabapentin in 61.0% and pre-
gabalin in 61.1% of patients. Co-prescribing of other
potentially interacting medicines was slightly more
5
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Outcomes by gabapentinoid prescribing Joinpoint Start End APC/MPC (95% CI) Test Statistic (t) p-value

Incidence (annual)

Gabapentin 0 1997–98 1999–20 164.2 (−2.4 to 614.8) 2.2 0.055

Gabapentin 1 1999–20 2003–04 52.0 (12.1–106.0) 3.1 0.012

Gabapentin 2 2003–04 2013–14 13.6 (12.4–14.8) 26.3 <0.001

Gabapentin 3 2013–14 2016–17 4.7 (−4.5 to 14.7) 1.1 <0.001

Gabapentin 4 2016–17 2019 −13.4 (−18.5 to −7.9) −5.3 0.010

Pregabalin 0 2004–05 2010–11 19.0 (12.0–26.5) 6.3

Pregabalin 1 2010–11 2019 3.4 (1.0–5.9) 3.1

Incidence (monthly)

Gabapentin 0 October-17 September-19 −1.5 (−1.9 to −1.0) −6.3 <0.001

Pregabalin 0 October-17 January-19 0.5 (−0.5 to 1.4) 1.0 0.326

Pregabalin 1 January-19 September-19 −3.4 (−5.6 to −1.1) −3.1 0.005

Prevalence (annual)

Gabapentin 0 1997–98 2001–02 127.5 (93.2–167.9) 11.4 <0.001

Gabapentin 1 2001–02 2005–06 36.6 (29.6–43.6) 14 <0.001

Gabapentin 2 2005–06 2013–14 15.6 (14.8–16.4) 47.9 <0.001

Gabapentin 3 2013–14 2016–17 7.2 (3.6–11.0) 4.6 0.001

Gabapentin 4 2016–17 2019 −0.6 (−2.2 to 1.0) −0.9 0.407

Pregabalin 0 2005–06 2009–10 41.7 (29.5–55.0) 9.2 <0.001

Pregabalin 1 2009–10 2014–15 16.5 (11.6–21.6) 8.4 <0.001

Pregabalin 2 2014–15 2019 3.1 (0.7–5.5) 3.1 0.017

Prevalence (monthly)

Gabapentin 0 October-17 January-18 −0.2 (−0.5 to 0.1) −1.5 0.166

Gabapentin 1 January-18 September-18 0.1 (0.1–0.2) 4.1 0.001

Gabapentin 2 September-18 July-19 −0.2 (−0.3 to −0.2) −9.7 <0.001

Gabapentin 3 July-19 September-19 −2.4 (−2.9 to −1.8) −8.7 <0.001

Pregabalin 0 October-17 February-18 0.0 (−0.2 to 0.3) 0.1 0.907

Pregabalin 1 February-18 September-18 0.5 (0.3–0.6) 7.5 <0.001

Pregabalin 2 September-18 July-19 0.0 (−0.1 to 0.0) −0.9 0.404

Pregabalin 3 July-19 September-19 −4.2 (−5.0 to −3.4) −11.6 <0.001

APC: annual percent change; CI: confidence interval; MPC: monthly percent change.

Table 1: Joinpoint analysis: Identifying changes in the incidence and prevalence of gabapentinoid prescribing over time.
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common in patients receiving pregabalin (54.8% anti-
depressants, 21.1% benzodiazepines, and 11.8%
Z-drugs), compared with those receiving gabapentin
(48.6% antidepressants, 16.3% benzodiazepines, and
8.2% Z-drugs) (Table 2).
Discussion
To our knowledge, this is the first study reporting UK
trends in gabapentinoid prescribing during the period
immediately before and after their reclassification as
controlled drugs in April 2019. We hypothesised that
reclassification and the associated publicity regarding
the risks of gabapentinoids during the preceding
consultation period would reverse the rising trend in
UK gabapentinoid prescribing. However, whilst our
findings suggest that the dramatic rise in incident
gabapentinoid prescribing may have peaked, we
observed different temporal trends for gabapentin and
pregabalin. Incident gabapentin prescribing peaked first
in 2016–17. Subsequently, a steady downward trend in
incident gabapentin prescribing is evident, which star-
ted prior to reclassification and continued at a similar
rate immediately afterwards. Consequently, by April
2019, incident gabapentin prescribing had already fallen
by around 22%. However, incident pregabalin pre-
scribing continued to rise for longer, before plateauing
from 2017 to 18, and no significant change to a down-
ward trend in annual incident pregabalin prescribing
was identified. Monthly prescribing data (October 2017–
September 2019) suggest the start of a downward trend
in monthly incident pregabalin prescribing from
January 2019. However, our data is limited to the first
6 months following reclassification in April 2019 and
the gabapentinoid prescribing trends beyond this are
uncertain. There was no significant change to a down-
ward trend in annual prevalent prescribing for either
gabapentin or pregabalin.

The rising trend in incident gabapentinoid pre-
scribing to 2016–17 is consistent with previous UK
www.thelancet.com Vol 27 April, 2023
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Fig. 2: Annual rates of prevalent gabapentinoid prescribing (1997–2019) per 100,000 patient years.
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studies.4,6 The timing of the subsequent downward
trend in incident gabapentin prescribing is consistent
with our hypothesis, in so far as it coincides with the
publicity and consultation period regarding proposals to
reclassify gabapentinoids as controlled drugs. However,
the downward trend was well established by the time of
reclassification itself. It is noteworthy that, although
pregabalin’s higher misuse potential received more
adverse publicity during the period before and around
the time of reclassification (2016–2019),7,9 gabapentin
Dose and treatment duration

Median (IQR) dose (mg)

Median (IQR) treatment duration (months)

Prescribing pathway in 12 months prior to index date (percentage (95% CI))

Simple analgesics (paracetamol, nefopam)

Opioids

NSAIDs

Topical neuropathic pain treatments

Duloxetine/Amitriptylinea

Carbamazepinea

Concurrent prescriptions (percentage (95% CI))

Opioids

Benzodiazepines

Z-drugs

Antidepressants

aRecommended in the UK NICE Neuropathic Pain Guideline.15

Table 2: Gabapentinoid prescribing patterns and pathways 1997–2019, meta

www.thelancet.com Vol 27 April, 2023
prescribing fell first, whilst pregabalin prescribing did
not fall significantly prior to 2019. One possible
contributing factor is that the expiry of UK pregabalin
patents in 2014 (epilepsy and anxiety) and 2017
(neuropathic pain) resulted in cheaper generic pre-
gabalin becoming available, which may have made cli-
nicians more likely to prescribe pregabalin first line for
neuropathic pain rather than gabapentin. This occurred
in Canada and Australia following subsidies that
reduced the cost of pregabalin.2,3 Another possible factor
Gabapentin Pregabalin

977 (477, 1799) 186 (121, 374)

2.81 (0.95, 13.12) 4.18 (0.92, 19.66)

25.9 (25.8, 26.0) 27.6 (27.5, 27.8)

64.9 (64.8, 65.0) 64.6 (64.5, 64.8)

47.1 (47.0, 47.2) 45.4 (45.2, 45.5)

2.0 (2.0, 2.1) 2.9 (2.8, 2.9)

33.7 (33.6, 33.8) 34.5 (34.3, 34.6)

2.9 (2.8, 2.9) 2.6 (2.5, 2.6)

61.0 (60.9, 61.1) 61.1 (60.9, 61.2)

16.3 (16.2, 16.4) 21.1 (21.0, 21.2)

8.2 (8.1, 8.2) 11.8 (11.7, 11.9)

48.6 (48.5, 48.8) 54.8 (54.6, 54.9)

-analysis of CPRD GOLD and AURUM data.
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is that, unlike gabapentin, pregabalin has a UK licence
for anxiety, a common condition among patients with
chronic pain.

Consistent with publicly available prescriptions
data,19 we demonstrated limited immediate impact of
reclassification on prevalent gabapentinoid prescribing,
suggesting that prescribers were not stopping gaba-
pentinoid prescribing for existing users to any great
extent.19 In contrast, prevalent tramadol prescribing fell
immediately and substantially following a similar UK
reclassification in 2014.20 However, patients on tramadol
(an opioid) may have been switched to an alternative
opioid or to another class of pain medicines, such as
gabapentinoids, as happened following changes to US
opioid regulations.21 By comparison, there is a lack of
effective pharmacological alternatives for patients
currently using gabapentinoids for chronic pain.

Over 50% of the patients we identified with an
incident gabapentinoid prescription did not have a
recorded diagnosis of a licensed indication for these
drugs and almost one-fifth had a recorded diagnosis of a
potential unlicensed indication, mainly chronic back
pain. This is lower than a previous study in UK primary
care, which identified potential prescribing indications
in 60% of patients newly prescribed gabapentinoids and
reported that, in 2017, over 50% of these were for un-
licensed indications.4 This is likely to reflect their use of
a longer, more sensitive 1-year time window prior to
first prescription for attribution to a diagnostic code.4

Studies in Canada, Australia, and the US also reported
widespread off-label pregabalin prescribing for chronic
pain,2,3,22 most commonly for musculoskeletal condi-
tions such as low back pain. Off-label prescribing for
non-neuropathic pain is also suggested by our finding
that, during the 12 months prior to starting gabapenti-
noids, prescribing of analgesic medicines typically used
in non-neuropathic pain was common, with around two-
thirds of patients prescribed opioids and nearly half
prescribed NSAIDs.

Potentially interacting medicines with CNS depres-
sant effects, including opioids, antidepressants, ben-
zodiazepines and Z-drug hypnotics, were frequently
co-prescribed with gabapentinoids. Previously pub-
lished estimates of gabapentinoid-opioid co-prescribing
rates vary depending on the patient cohort, healthcare
setting and co-prescribing definition used. Our finding
that around 60% of patients are co-prescribed gaba-
pentinoids with opioids is consistent with a Scottish
study, which reported that around 50% of patients
prescribed gabapentinoids were co-prescribed opioids
and almost 60% were co-prescribed opioids, benzodi-
azepines or both.23 Another UK study using CRPD4,12

reported that, between 2007 and 2017, rates of gaba-
pentinoid co-prescribing with an opioid and/or benzo-
diazepine, increased over time in proportion to the rate
of incident gabapentinoid prescriptions, with 21.8%
and 24.1%, of those newly prescribed gabapentin and
pregabalin respectively, receiving a same day
prescription, primarily for opioids, in 2017. The lower
proportion identified in this study is likely to reflect
their less sensitive definition of same-day co-prescrib-
ing rather than overlapping use. Opioid-gabapentinoid
co-prescribing rates of 32%, 38%, and 50% have been
reported in the US, Australia, and Canada respec-
tively.2,3,22 Higher opioid-gabapentinoid co-prescribing
rates over 70% have been reported in patients newly
diagnosed with osteoarthritis24 and patients with a
diagnosis of chronic pain.3 Our finding that around one
fifth of patients are co-prescribed benzodiazepines with
gabapentinoids is similar to the rates reported in pre-
vious studies from the US, Australia and Canada.2,3,22

Frequent co-prescribing of gabapentinoids with
opioids, benzodiazepines, antidepressants and Z-drugs
is likely to reflect high levels of distress and sleep
disturbance among people with chronic pain and the
limitations of current pharmacotherapy, leading to
widespread use of polypharmacy for chronic pain.25

However, there is potential for pharmacokinetic and
pharmacodynamic interactions. Co-administration of
gabapentinoids with opioids may potentiate the respi-
ratory depressant effect of opioids, increasing the risk of
overdose, respiratory complications, and medication-
related hospitalisation.26–28 Older patients and those
with respiratory or neurological disease and renal
impairment are particularly at risk.28 Oversedation due
to concurrent use of gabapentinoids with CNS
depressants may also potentially increase the risk of falls
and related injuries, particularly in the elderly.29 This is
particularly concerning given that, consistent with pre-
vious studies,1,6,22,23 we found higher gabapentinoid
prescribing rates in older age groups. It also highlights
the dilemma facing clinicians treating older patients
who often have comorbidities and polypharmacy which,
alongside the pharmacokinetic and pharmacodynamic
changes associated with ageing, increase the risk of
gabapentinoid side-effects and adverse events.30

A key strength of our study arises from the large size
of the combined GOLD and AURUM CPRD datasets,
which allowed the analysis of gabapentinoid prescribing
trends in a large cohort of primary care patients repre-
senting the whole of the UK. Gabapentinoids are only
available on prescription in the UK and, as all
prescribing in primary care is electronically recorded at
the point of medication issue, missing data are unlikely.
Our study has some limitations. First, the data are for
primary care and do not capture gabapentinoid
prescriptions issued by specialists in secondary care.
However, in the UK prescriptions recommended by
specialists will usually still be prescribed by primary care
and, whilst first prescriptions may occasionally be
initiated by specialists, continuation will be by general
practice prescribing and therefore the findings reported
are still likely to accurately reflect UK gabapentinoid
prescribing trends. In keeping with all database studies,
www.thelancet.com Vol 27 April, 2023
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our study is based on prescriptions issued and cannot
account for patients not taking their prescribed medi-
cation as directed. Whilst multiple prescription events
per person suggest patients are taking their medication,
this is not certain. In addition, as diagnoses in the
CPRD are not directly linked with issued prescriptions,
it is not possible to definitively attribute prescribing to
indications, these can only be inferred from the medical
record and we did not identify recorded diagnoses rep-
resenting potential licensed or unlicensed prescribing
indications in around one-third of patients. It is possible
that we could have identified more diagnoses for unli-
censed indications by expanding the time window
beyond −30 days to +90 days but previous CPRD studies
allowing up to 1 year before the prescription dates were
still unable to attribute prescribing to a diagnosis in at
least 40% of cases.4,6 Furthermore, our analysis may
overestimate the proportion attributable to an unli-
censed indication because licensed and unlicensed
measures were not mutually exclusive, and a 10%
overlap was observed. It is also possible that our
definition of co-prescribing (overlapping prescribing
periods) may overestimate the proportion co-prescribed
potentially interacting medicines by capturing patients
who are switching from one drug to another. Finally,
our analyses include six months of data after the date
gabapentinoids were reclassified as controlled drugs and
the impact of reclassification beyond that remains
unknown.

In conclusion, whilst UK gabapentinoid prescribing
may have peaked, the immediate impact of their
reclassification as controlled drugs on the prevalence of
gabapentinoid prescribing has been limited. This is
concerning, given the lack of evidence for their effec-
tiveness outside clearly defined licensed indications and
their potential to cause harm, particularly when co-
prescribed with other CNS depressant medication. It
may reflect the lack of effective pharmaceutical alter-
natives and limited access to non-pharmacological
therapies for chronic pain, making it particularly
challenging for clinicians to support patients to stop
gabapentinoids in UK primary care. The next step
should be to investigate the risk of gabapentinoid-
related adverse events and the factors associated with
poor outcome, to inform interventions aimed at
improving the appropriateness and safety of gaba-
pentinoid prescribing.
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