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Conflict of Interest Statement

* RADARS System is the property of Denver Health and Hospital Authority, a
political subdivision of the State of Colorado

* Many manufacturers of prescription opioids or stimulants as well as federal
agencies subscribe to RADARS System. No company has special privileges.

* Subscribers receive information, but do not participate in developing the System,
data collection, or analysis of the data. They do not have access to the raw data.

* Employees are prohibited from having personal financial relationships with any
company
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Gabapentin: Why Should We Care?
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IQVIA™ US-Based Longitudinal Prescription Data

As opioid analgesic prescribing
is declining, gabapentin is
rising.

Gabapentin use is associated
with mortality...
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Gabapentin and Opioid-Related Mortality

Primary Analysis *:

Recent Gabapentin Lse

Sensitivity Analysis: Overlapping Gobapentin Use*
Gabapentin Overlapping Index

Mo. Exposed  No. Exposed

Cases

155 [12.3%)

121 (9.6%)

Secondary Analysis: Gabopentin Dose**

High Dase
Moderate Dose
Low Dose

Neutral Exposure®:
Recent NSAID Use

57 (4.5%)
57 (4.5%)
41 (3.3%)

480 (38.2%)

Controls

313 (6.8%)

240 (5.2%)

101(2.2%)
111 (2.4%)
101 (2.2%)

1647 (35.7%)

Unadjusted Odds

1,99 (1.61 to 2.47)

1.98 (1.56 to 2.50)

2.20 (1.58 to 3.08)
2,05 (1.46 to 2.87)
1.70({1.17 to 2.48)

1.11 {0.98 to 1.27)

0.10

®1,256 cases and 4,619 controls; Reference Group: no gabapentin use
=* Low dose: <900mglday; moderate dose: 900-1799me day; high dose:
z1B00mg day; Reference Group: no gabapentin use

T Reference Group: no NSAID use

Adjusted Odds
Ratio

1.49(1.18 to 1.88)

1.46 (1.12 to 1.89)

1.58 (1.09 to 2.27)
1.56 (1.06 to 2.28)
1.32 (0.89 to 1.97)

1.14 (0.98 to 1.32)

Concomittant use of gabapentin
with opioids had higher odds of
death than controls without
gabapentin use.

Increasing gabapentin mortality
since 2015.

10.00

Gomes T, Juurlink DN, Antoniou T, Mamdani MM, Paterson JM, van den Brink W. Gabapentin, opioids, and the risk
of opioid-related death: A population-based nested case-control study. PLoS Med. 2017 Oct 3;14(10):e1002396.
PMID: 28972983.
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What is Mosaic Research?

_ sk Triangulation
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Street prl.ce Non-medical use
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and buying drugs

70) Web Monitoring
Web discussion
Web posts

* Drug Related Deaths Treatment Centers
Death certificate analysis m Abuse
General population \ Individuals entering treatment
for opioid use disorders

Drug utilization

Prescription Data %

Retail dispensing
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National Poison Data System (NPDS)

* Collection of all cases reported to poison centers across the
united states

* Calls received by Specialists in Poison Information (SPls), and
documented as part of routine care

* Calls can come from the public or from healthcare providers

* Case follow-up to get circumstances and outcome for
exposure
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NPDS Exposures Increasing

9,000+

Intentional Misuse and Abuse

6,000

3,000+

A

Benzodiazepines
Gabapentin
Opioid Analgesics
Pregabalin
Tramadol

bttt

2014 2016 2018 2020

As opioid analgesic and
benzodiazepine exposures are
decreasing, pregabalin
exposures increased.
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Snapshot of NPDS 2020 Gabapentin Cases

21423
Pregabalin exposures were:
e Polysubstance (67%)
. e Deaths (95%)
* Infrequently referred to
healthcare facilities
“ 10000
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Routes of Administration, Cumulative 2013-2020

Intentional Misuse and Abuse

40,0001

20,000+

1 L_ 1

B Ingestion
B Inhalation
L] Parenteral

Benzodiézepines Gababentin Opioid Ahalgesics Pregébalin

Trarﬁadol

Unlike opioid analgesics or
benzodiazepines, inhalation or
parenteral routes are very
uncommon
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Data from General Population
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Survey of Non-Medical Use of Prescription
Drugs

* General population of adults
via online survey panel

2021 Respondents

* Non-medical use of
prescription drugs

*  Opioids, stimulants, sedatives,
gabapentin and pregabalin,
benzodiazepines, ketamine,
antidepressants (top 5)

* Non-medical use: Use in a way —
n Ot d i r e Ct e d by yo U r h e q I th C q r e Source : RADARS® System Survey of Non-Medical Use of Presslfrzlisitlilc;r;cl?er;g;isé(:)groazr?
provider
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RADARS System NMURX Survey
Gabapentin Nonmedical Use Impacts Significant Population

5.01 -1 S —
— D e —
4.0+
S |
@ 1 ]
n - A 1
D 3.0 I —T —~ Benzodiazepines
© ~ Gabapentin
O -~ Opioid Analgesics
3 ~ Pregabalin
= 2.0 ~ Tramadol
=
o
= -
1.0 e = Non-medical use of pregabalin
uncommon, but potentially
—— I —_— 1
0.0+ 1 1
2018 2019 2020 INCreasing
“osone ) PENVER
DRUG SAFETY EE‘?:!:IE

13



14

Data from Death Certificates
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Death Certificate Literal Text

* Drug Involved Mortality database from CDC

* List of drug-related terms listed in cause of death fields on
death certificates

* Includes specific drug mentions

* Analyzed mentions where drug was involved in the death and
co-involvement of other drugs
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Polysubstance Mortality Frequent

An analysis of death certificates
showed gabapentin-involved deaths
were largely polysubstance deaths.

Gabapentin was the 15t most

frequently mentioned drug in 2017

e 1,848 deaths

e 3.0% of drug overdose deaths

 98% of gabapentin-involved deaths
had 2"9 substance mentioned

Black JC, Rockhill KM, Dart RC, Iwanicki J. Clustering patterns in polysubstance mortality in the United States in ocon e BE’:‘{EE
2017: a multiple correspondence analysis of death certificate data. Ann Epidemiol. 2022 Apr 2:S1047- RBRUS SAEFTY, —est 1950

2797(22)00045-X. Epub ahead of print. PMID: 35378292.



Polysubstance Mortality Frequent

Fluoxetine —

Diphenhydramine

Cyclobenzaprine
Tramadol ﬂ

An analysis of death certificates
u:%é%:‘i{é — showed gabapentin-involved deaths
caspar were largely polysubstance deaths.

Alprazolam
Oxycodone
Diamorphine
Fentanyl

Absent Cocaine
Absent Fentanyl
Abserlt Methamphetamine
Ethanol

| Cocaine

| Gabapentin

| Clonazepam
Cyclopropylfentanyl
Carfentanil

Gabapentin was listed with:
-  Most frequently with oxycodone
— (25% of gabapentin-involved
S = deaths)
i — } e Uniquely clustered with:
——— S
_

Trazodone
Citalopram
Quetiapine

Hydromorphone
Morphine

Acetylfentanyl
* Clonazepam

Codeine
Acetaminophen

Buprenorphine P 1 1
Boncodaoping , * QOpioids frequently involved in
erlentany]
Cr’ ]
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Black JC, Rockhill KM, Dart RC, Iwanicki J. Clustering patterns in polysubstance mortality in the United States in ocon e BE’:‘{EE
2017: a multiple correspondence analysis of death certificate data. Ann Epidemiol. 2022 Apr 2:51047- UG SASF T st g0

2797(22)00045-X. Epub ahead of print. PMID: 35378292.



Putting It All Together

* Mosaic data should be triangulated to form more complete
picture of trends

* Gabapentin prescribing continues to increase

* Exposure cases increasing
* Prevalence of non-medical use low, but potentially increasing

* Non-oral routes uncommon in exposure cases

* Exposures and mortality largely associated with
polysubstance use
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Thank you!

Joshua C. Black, PhD
Senior Research Scientist
Rocky Mountain Poison & Drug Safety

Email Joshua.Black@RMPDS.org
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