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ملأتابوننمةديدشةيبصعتلالاتعابنيباصملالافطلأايناعي:ةمدقملا
ةعيبطىلإلصلأايفدوعتوةرورضلاباهلببسملاحضتيلادقةرركتم
هذهيف،رركتمورمتسملكشبمللأاتاراشإقلطييذلايبصعلاللاتعلاا
ءلاؤهعضخيدق.جلاعلللوأطخكنيتنباباجلاتارضحتسممادختسامتيتلااحلا
ةضرعمهلعجيامىرخأتارضحتسممادختسابمللأاضارعأجلاعللافطلأا
ةيئاودتارضحتسملمهضيرعتنإفيلاتلابوريقاقعلابةقلعتملاةيبطلاءاطخلأل
.ةعجارمىلإةجاحبةروطخلاةيلاع

لافطلأايفمللأاضارعأراشتنالدعمسايقىلإةساردلاهذهفدهت:فادهلأا
نيتنباباجلاتارضحتسمةيلعافىدمكلذكوةديدشةيبصعتلالاتعابنيباصملا
.مللأانمعونلااذهجلاعيفىلع

دحأيفاهءارجإمتةيدعبوةيلبقةساردةرابعةساردلاهذه:ةساردلاةيلآ
ةيبصعتلالاتعابنيباصملاًفطرشعدحأددعةساردللعضخ،ادنكتايفشتسم
ةيفيطلتلاةياعرلاقيرفتانايبةدعاقةعجارمللاخنممهرايتخامتةديدش
قلعتملامللأاضارعأةيحاننملافطلأاءادأةعجارمةساردلاللاخمتولافطلأل
.نيتنباباجلارضحتسممادختسادعبولبقةيبصعلااتابارطضلااب

مللأابةقلعتملاضارعلأاتناكنيتنباباجلارضحتسممادختسابءدبلالبق:جئاتنلا
)رشعدحأنمةينامث(ةساردلايفنيلومشملالافطلأامظعم:يلاتلاوحنلاىلع
رهظةساردلالافطأنمةتس،مللأليسيئرضرعكملأتلارهاظممهيلعترهظ
.يلضعلارتوتلايفللخةئيهىلعمللأامهيلع
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جلاعلنيبيزايدوزنيبلاتارضحتسمنومدختسياوناكةساردلالافطأنمةينامث
ضيرمو،ةينويفلأاتارضحتسملانومدختسياوناكمهنمةعبرأ،مللأاضارعأ
.ةمونملاتائدهملامدختسيناكطقفدحاو

لصأنملافطأةرشعىدلمللأارهاظمتنسحتنيتنباباجلارضحتسمءدبدعب
نيبيزايدوزنيبلا:يلاتلاوحنلاىلعىرخلأاةيودلأاتاعرجضيفختمت،رشعدحأ
ىضرمةعبرأنمةثلاثيفةينويفلأاتارضحتسملاوىضرمةينامثنمةتسيف
.اهمدختسيناكيذلاديحولاضيرملايفةئدهملاتامونملاو

وحنلاىلعةروطخلاةيلاعةيودلأانمصلختلامت،ةبسانملاتاعرجلالوصودعب
،نيبيزايدوزنيبلاتارضحتسمىلعاوناكنممةينامثلصأنمةسمخ:يلاتلا
تائدهملانمصلختلامتوةينويفلأاتارضحتسملاىلعمهنممةعبرأنمنينثإ
.مللأاجلاعلاهيلعدمتعملاديحولالفطلاةلاحيفةمونملا

لافطلألةروطخلاةيلاعدعتيتلاةيبطلاريقاقعلامادختساراشتناةبسن:جاتنتسلاا
هذهيفةيلاعةبسنربتعتءابطلأالبقنمةديدشلاةيبصعلاتلالاتعلاايوذنم
هيفجردتلاونيتنباباجلارضحتسممادختسابءدبلا،ةساردلابةينعملاةعومجملا
ةرطيسلاةيحاننمايدجمناكلفطلاضارعلأبسانملاىوتسملللوصولاىتح
ةروطخلاةيلاعريقاقعلانمصلختلاةيحاننمكلذكومللأاضارعأىلع
.ضرغلااذهلةمدختسملا

ضارملأا؛ةدقعملاوةنمزملاتلااحلا؛يغامدلاللشلا:ةيحاتفملاتاملكلا
مللأا؛نيتنباباجلاراقع؛ةديدشلاةيبصعلاتلالاتعلاا؛ةيبصعلا

Abstract

Objective: The study was aimed at assessing the preva-

lence of pain behaviors in children with severe neuro-

logical impairment (SNI), as well as the use of prescribed

pain behavior medications, and the effects of gabapentin

initiation on behaviors and use.

Methods: A pre-post study was conducted on data from

11 patients with SNI who received gabapentin at a chil-

dren’s hospital in Canada. Symptoms and the use of high-
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risk pain behavior medications were assessed before and

after gabapentin initiation and titration.

Results: Pain was identified as a primary concern in most

patients (8/11 [73%]) before gabapentin initiation. Dys-

tonia was the most prevalent pain behavior (6/11 [55%]).

Of the 11 patients, eight (73%) were taking benzodiaze-

pines for symptom management, four (36%) were taking

opioids, and one was taking a hypnotic sedative. Symp-

tom improvement was observed in 10/11 (91%) patients

after gabapentin initiation and titration. The use of

benzodiazepine decreased in 6/8 (75%) patients, opioid

use decreased in 3/4 patients, and hypnotic sedative use

decreased in 1/1 patient. Successful discontinuation

occurred for benzodiazepines in 5/8 (62.5%) patients,

opioids in 1/4 (25%) patients, and hypnotic sedatives in

1/1 patient.

Conclusions: Prescription medications with substantive

risks, including benzodiazepines, opioids, and hypnotic

sedatives, were used with high prevalence for pain be-

haviors in children with SNI. This study revealed an as-

sociation between gabapentin initiation, and improved

symptom burden and decreased use of the three

medications.

Keywords: Cerebral palsy; Gabapentin; Medication safety;

Pediatric palliative care; Severe neurologic impairment

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Severe neurological impairment (SNI) has several defini-
tions in the literature, but the most important considerations

are mobility, intellectual disability, and increased healthcare
needs.1 Recurrent pain is a common challenge for children
with SNI. Hauer et al. have summarized the assessment

and management of pain in children with SNI.2 Briefly,
pain in this population is under-recognized and under-
estimated; has a broad variety of etiologies; can manifest in

various behaviors (e.g., emotional lability, seizures, muscle
spasms, irritability, dystonia, and sleep disorders); and re-
quires a special approach to treatment. These “pain behav-

iors” may be interpreted and treated with various
medications, as needed or regularly.3

Gabapentinoids are the first-line recommended medica-
tions for children with SNI with recurrent pain behaviors

without a clear alternative etiology.2 Gabapentinoids have
been demonstrated to improve quality of life, activities of
daily living, dystonia, and recurrent pain behaviors in

children with SNI.4e6

The precise mechanism of action involving gamma-
aminobutyric acid (GABA) receptors is unknown; however,

researchers have reported that gabapentin crosses the bloode
brain barrier and acts on neurotransmitters. Gabapentin’s
chemical structure includes a cyclohexyl group similar to that
of the neurotransmitter GABA. However, it does not bind
GABA receptors and does not affect GABA synthesis or

uptake, despite having a similar structure. Gabapentin has a
high affinity to brain binding sites that correspond to the
presence of voltage-gated calcium channels, particularly

alpha-2-delta-1, which appear to inhibit the release of excit-
atory neurotransmitters in the presynaptic area.7

To date, no studies have examined the effects of gaba-

pentinoid initiation in this population on the use of other
medications prescribed for pain behaviors, particularly those
with high-risk profiles (e.g., tolerance, overdose, withdrawal,
and misuse by caregivers). This issue is particularly impor-

tant because children with complex medical considerations
are at elevated risk of experiencing medication errors, and
pharmacological stewardship is a critical component of their

care.8

This study explores the effects of gabapentinoid initiation
on the use of pain behavior medications in children with SNI.

Materials and Methods

Charts of patients with SNI who received gabapentin

initiation at McMaster Children’s Hospital, Hamilton,
Canada, from November 2015 to June 2017, were retro-
spectively reviewed. Ethical approval for this study was ob-

tained from the Hamilton Integrated Research Ethics Board
(HiREB). Patients were identified by the prescriber on the
basis of review of the Quality of Life & Advanced Care

database at McMaster Children’s Hospital.
The inclusion criteria were as follows: (1) age: no age

limit, because the transfer of care to adult services was not
intended in this specific population; (2) diagnosis/disease

category: SNI of a stable etiology (e.g., cerebral palsy); (3)
disability severity: level V of the Gross Motor Function
Classification System; physical impairments restricting

voluntary control of movement, and the ability to maintain
head and neck position against gravity; impairment in all
motor function areas; inability to independently sit or stand

even with adaptive equipment; and inability to independently
walk (powered mobility use was allowed)9; and (4)
medication history: gabapentin initiation for pain behaviors.

The reviewed patient-specific data included age, sex,
weight, gabapentinoid choice, and peak gabapentinoid dose
(mg/kg/day). Pain behavior reports were extracted from
charts before and after gabapentin initiation and titration,

on the basis of the observations of the primary caregivers,
who were familiar with using a specific pain assessment tool
named the Pediatric Pain Profile, essentially an assessment

diary of different pain manifestations and behaviors.10

The baseline asseement was conducted by the primary
consultant after gabapentin initiation. The response was

accordingly graded during follow-up as worsened, no
change, improved, or resolved.

Gabapentin initiation and titration occurred as recom-
mended by the 2015 pain and symptom management

guidelines for pediatric palliative care.11

Over-the-counter medications (e.g., acetaminophen and
ibuprofen) were not included in this analysis. The use of

prescription medications for pain behaviors was extracted
from the charts before and after gabapentinoid initiation and

http://creativecommons.org/licenses/by-nc-nd/4.0/
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was graded as increased, no change, decreased, or
discontinued.

This study used descriptive statistics to measure the age of
participants (mean þ standard deviation) and other cate-
gorical variables (measured by percentage and frequency

count).

Results

The inclusion criteria were met by 11 patients (seven boys
and four girls). The mean age of the participants at the initial
assessment was 14.3 years (range 7e22). The pain was re-

ported as a primary problem in eight (73.7%) patients, and
the pain behaviors included dystonia, irritability, hypersen-
sitivity, sleep disturbance, and emotional lability. Of the

three families not reporting a specific pain concern, one child
had irritability, sleep disturbance, and hypersensitivity; one
child had severe dystonia; and one child had extreme hy-

persensitivity to external stimuli, thus resulting in frequent
seizures.

Of these 11 patients, eight (72%) were receiving benzo-
diazepines for pain behaviors, four (36%) were
Table 2: Patient Status After Gabapentin.

Symptoms n Worsened (%) N

Pain 8 0 0

Pain behaviors

Dystonia 6 0 2

Irritability 3 0 0

Hypersensitivity 3 0 1

Disturbed sleep 1 0 0

Emotional lability 1 0 0

Medications Increased (%) N

Benzodiazepines 8 0 2

Opioids 4 1 (25%) 0

Hypnotic sedatives 1 0 0

Table 1: Demographics of the Patient Population.

Characteristics (N ¼ 11)

Mean age 14.3 years

Range 7e22 years

Sex n %

Male 7 64

Female 4 36

Opioids/benzodiazepines/hypnotic

sedatives (pregabapentinoid)

n %

Benzodiazepines 8 72

Opioids 4 36

Hypnotic sedatives 1 9

More than one of the above 5 45

Symptoms (pregabapentinoid) n %

Pain 8 72

Pain behaviors 11 100

Dystonia 6 54

Irritability 3 27

Hypersensitivity 3 27

Disturbed sleep 1 9

Emotional lability 1 9
receiving opioids, and one (9%) was receiving a scheduled
hypnotic sedative. Five (45%) children were taking more

than one of these medications before gabapentin initiation
(Table 1).

All patients were prescribed gabapentin, which was

titrated to a mean dose of 32 mg/kg/day, with a range of 23e
57 mg/kg/day.

Pain and pain behavior improvement was identified in

most patients after gabapentinoid initiation. Improvement
was seen in all children who reported pain, irritability,
emotional lability, and disturbed sleep, and 4/6 (66.7%)
patients with dystonia. Of eight patients taking benzodiaze-

pines, one (12.5%) had a decreased dose, and five (62.5%)
completely discontinued use. Of four patients taking opioids,
two (50%) had a decreased dose, and one (25%) completely

discontinued opioids. One patient taking a hypnotic sedative
was able to have this medication discontinued. No escalation
in pain behaviors was reported after the discontinuation of

these medications (Table 2).

Discussion

Gabapentin is a structural analog of GABA with both
antiepileptic and antinociceptive properties. It targets mul-
tiple pathways involved in neuropathic pain and inflamma-

tion. It has multiple uses, such as in postoperative and
visceral pain management, dystonia, and irritability, in
children with complex medical and neurological

conditions.12

Pain behavior management in children with SNI is a
major clinical challenge for patients, families, and clinicians.
In this study, as in other studies, the addition of a gaba-

pentinoid decreased the symptom burden. Additionally,
amelioration of symptoms allowed for weaning and in some
cases discontinuation of other medications with high-risk

profiles.
Pharmaceutical stewardship is critical in children with

medical complexity. As a group, children are at elevated risk

of medication errors for the following reasons: (1) off-label
use and lack of standardized dosing recommendations; (2)
individualized calculated dosing per kg or m2; (3) frequent

need for compounding or subdividing standard dosage
forms; and (4) small variations in dose that can lead to sig-
nificant variations in drug effects because of patient size.8,13
o change (%) Improved (%) Resolved (%)

8 (100%) 0

(33.3%) 4 (66.7%) 0

3 (100%) 0

(33.3%) 2 (66.7%) 0

1 (100%) 0

1 (100%) 0

o change (%) Decreased (%) Discontinued g

(25%) 1 (12.5%) 5 (62.5%)

2 (50%) 1 (25%)

0 1 (100%)
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Children with medical complexity are at an even higher
risk of experiencing medication errors at home.8 These

children often receive many medications that are prescribed
by multiple clinicians, sometimes to various pharmacies,
which are administered by family caregivers without

mandated breaks or respite, and without independent
safety checks. In two studies, Walsh et al. have observed
522 medication administrations in the homes of children

with chronic conditions and identified 132 medication
errors (25% error rate): thirteen (2.5%) errors caused
significant patient harm, and 71 (13%) had potential risk.14

Medication errors in home settings are multifactorial and

may stem from errors at the time of prescription,
dispensing errors, or administration errors.8,15,16

Medication errors may be associated with inadequate

counseling, documentation/advice discrepancies, parent
health literacy, or overburdened caregivers.17,18 Systemic
improvements in these areas can decrease the risk of

medication error, but the best preventive measure is to
eliminate medication use.

Benzodiazepines, opioids, and hypnotic sedatives are at
high risk of tolerance, withdrawal, overdose, andmisuse.19e21

The risk is particularly high with concomitant adminis-
tration. In this study, patients taking opioids were also taking
a benzodiazepine and/or chloral hydrate. Gabapentinoids are

a comparably safe medication class with low adverse effect
rates, which are usually mild to moderate in scope, and have
few contraindications with other medications.22

Gabapentinoids have a relatively low risk of physiologic
addiction or withdrawal, particularly under typical use;
however, they are increasingly being abused, particularly by

individuals with a history of substance use disorder.23

Additionally, gabapentinoids have limited toxicity in
overdose, but they are increasingly being found to have
been used alongside other medications in people who have

died from intentional overdose; moreover, concomitant
gabapentin use has been associated with an elevated risk of
opioid-associated death.24,25 Recently, in the United States,

a Food and Drug Administration warning has recognized
the risk of gabapentinoid prescription in patients with risk
factors, including co-prescription with central nervous sys-

tem depressants and respiratory diseases.
However, this study suggests that gabapentinoids might

have an important role in deprescription of other potentially

higher-risk prescription medications and medication com-
binations for pain behaviors in children with SNI.

This study is limited by its sample size and the absence of
objective or standardized measures of symptomatology, or

control or placebo comparators, because of its preepost
study design.

Pediatricians and other colleagues may refer children with

oncology problems in their end-of-life period to palliative
care services. Referring patients with SNI to palliative care is
uncommon but critical for quality of life improvement for

those patients and their caregivers.
Our study findings indicate the need for a prospective case

series with standardized pain behavior measures and detailed
medication administration. Additionally, this study com-

plements a study on adverse drug events of benzodiazepines,
opioids, hypnotic sedatives, and gabapentin for pain be-
haviors in children with SNI and medical complexity.

Conclusions

Pain and pain behaviors are common in children with

SNI, and these children often receive prescription medica-
tions for these symptoms. Children, particularly those with
medical complexity in the home setting, are at elevated risk
of medication errors. This study revealed that gabapentin

ameliorated symptoms and helped decrease the use of ben-
zodiazepines, opioids, and hypnotic sedatives, thus poten-
tially increasing patient safety. However, further studies are

needed to confirm these findings.
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18. Möller HJ. Effectiveness and safety of benzodiazepines. J Clin

Psychopharmacol 1999; 19: 2Se11S. https://doi.org/10.1097/

00004714-199912002-00002.

19. Jain G, Mahendra V, Singhal S, Dzara K, Pilla TR,

Manworren R, et al. Long-term neuropsychological effects of

opioid use in children: a descriptive literature review. Pain

Physician 2014; 17: 109e118.

20. Li M. Antipsychotic-induced sensitization and tolerance:

behavioral characteristics, developmental impacts, and neuro-

biological mechanisms. J Psychopharmacol 2016; 30: 749e770.

https://doi.org/10.1177/0269881116654697.

21. Moavero R, Pisani LR, Pisani F, Curatolo P. Safety and

tolerability profile of new antiepileptic drug treatment in chil-

dren with epilepsy. Expert Opin Drug Saf 2018; 17: 1015e1028.

https://doi.org/10.1080/14740338.2018.1518427.

22. Bonnet U, Scherbaum N. How addictive are gabapentin and

pregabalin? A systematic review. Eur Neuropsychopharmacol

2017; 27: 1185e1215. https://doi.org/10.1016/j.euroneuro.

2017.08.430.

23. Daly C, Griffin E, Ashcroft DM, Webb RT, Perry IJ,

Arensman E. Intentional drug overdose involving pregabalin

and gabapentin: findings from the national self-harm registry

Ireland, 2007e2015. Clin Drug Investig 2018; 38: 373e380.

https://doi.org/10.1007/s40261-017-0616-y.

24. Evoy KE, Morrison MD, Saklad SR. Abuse and misuse of

pregabalin and gabapentin. Drugs 2017; 77: 403e426. https://

doi.org/10.1007/s40265-017-0700-x.

25. 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; 14:e1002396. https://doi.org/

10.1371/journal.pmed.1002396.
How to cite this article: Alghamdi K, Lysecki D. Role of

gabapentin in reducing the need for high-risk medica-

tions in patients with stable severe neurological

impairment. J Taibah Univ Med Sc 2023;18(1):170e174.

https://doi.org/10.1542/peds.2017-1002
https://doi.org/10.1542/peds.2017-1002
https://doi.org/10.1155/2013/193937
https://doi.org/10.1542/peds.2006-1609
https://doi.org/10.3928/00904481-20100318-04
https://doi.org/10.1089/jpm.2014.0359
https://doi.org/10.1177/2049463720912496
https://doi.org/10.1016/j.pcl.2006.09.005
https://doi.org/10.1016/j.pcl.2006.09.005
https://doi.org/10.3390/children4040030
https://doi.org/10.1016/s0020-7489(02)00058-5
https://doi.org/10.1016/s0020-7489(02)00058-5
https://doi.org/10.1542/pir.36-12-527
https://doi.org/10.1542/pir.36-12-527
https://doi.org/10.1016/j.pedn.2010.04.002
https://doi.org/10.1136/adc.2010.204479
https://doi.org/10.1136/adc.2010.204479
https://doi.org/10.1136/qshc.2008.031179
https://doi.org/10.1136/qshc.2008.031179
https://doi.org/10.1542/peds.2016-3237
https://doi.org/10.1542/hpeds.2014-0085
https://doi.org/10.1097/PTS.0b013e3181b3a9b0
https://doi.org/10.1097/PTS.0b013e3181b3a9b0
https://doi.org/10.1097/00004714-199912002-00002
https://doi.org/10.1097/00004714-199912002-00002
http://refhub.elsevier.com/S1658-3612(22)00142-1/sref19
http://refhub.elsevier.com/S1658-3612(22)00142-1/sref19
http://refhub.elsevier.com/S1658-3612(22)00142-1/sref19
http://refhub.elsevier.com/S1658-3612(22)00142-1/sref19
http://refhub.elsevier.com/S1658-3612(22)00142-1/sref19
https://doi.org/10.1177/0269881116654697
https://doi.org/10.1080/14740338.2018.1518427
https://doi.org/10.1016/j.euroneuro.2017.08.430
https://doi.org/10.1016/j.euroneuro.2017.08.430
https://doi.org/10.1007/s40261-017-0616-y
https://doi.org/10.1007/s40265-017-0700-x
https://doi.org/10.1007/s40265-017-0700-x
https://doi.org/10.1371/journal.pmed.1002396
https://doi.org/10.1371/journal.pmed.1002396

	Role of gabapentin in reducing the need for high-risk medications in patients with stable severe neurological impairment
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Source of funding
	Ethical approval
	Consent
	Authors contributions
	Data availability statement
	Conflicts of interest
	References


