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Abstract

Gabapentin was used for the treatment of term and preterm infants with suspected visceral
hyperalgesia caused by a variety of neurologic and gastrointestinal morbidities. Improved feeding
tolerance and decreased irritability were seen, as well as decreased usage of opioids and
benzodiazepines. Adverse events occurred with abrupt discontinuation of this medication.
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Visceral hyperalgesia is caused by up-regulation of gastrointestinal sensory input, and has
been identified as a common underlying etiology of pain, irritability, and feeding intolerance
in children with severe neurologic impairment (1-4). In the newborn infant with neurologic
impairment and other co-morbidities, visceral hyperalgesia presents with irritability,
hypertonia, and feeding intolerance that is manifested as poor intestinal motility,
gastroesophageal reflux, and constipation (3). Pharmacologic treatment options in these
infants often begin with acetaminophen, opioids, benzodiazepines, or barbiturates; however,
these medications may not be ideal in cases of chronic pain and discomfort.

Gabapentin has been used to treat neuropathic pain related to visceral hyperalgesia in the
neonatal population (5, 6). Gabapentin, a gamma-aminobutyric acid analog, is thought to
inhibit pain via voltage-dependent calcium ion channels in the central nervous system. There
is minimal information on the use and side effects of initiating and discontinuing of
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gabapentin in this population (3, 5-7). The objective of this study was to present a case
series of neurologically impaired term and preterm infants who were treated with gabapentin
for visceral hyperalgesia, and include descriptions of clinical responses and adverse events
related to this medication.

This was a retrospective case series of all infants treated with gabapentin prior to discharge
from a single tertiary neonatal intensive care unit from 2012-2014. We searched pharmacy
records to identify patients treated with gabapentin and extracted relevant clinical data from
the electronic medical record. Outcomes were extracted from nursing and physician
documentation. We used standard descriptive statistics including median and interquartile
range (IQR) and counts and percentages to describe the study cohort. Statistical analyses
were conducted using JMP 11.0 (Cary, NC). The Duke University Institutional Review
Board declared this study exempt from full review.

Eleven infants were treated with gabapentin during the study period, eight of whom were
born prematurely (Table I). All of the patients were medically complex with multiple
secondary diagnoses, including neurologic co-morbidities (Table II). All of the patients had
a gastrostomy tube (G-tube) or gastrojejunostomy (GJ tube) due to inability to feed orally,
severe gastroesophageal reflux (GERD), or chronic intestinal obstruction. Five of the
patients had tracheostomy tubes. One patient died due to complications from extreme
prematurity. All of the infants were receiving multiple sedative and analgesic medications
when gabapentin was started (Table I1).

Decreased irritability was seen in the three term infants (GA, 38-41 weeks) who were treated
with gabapentin. This effect was noticeable within the first two days of treatment. Infant #9
received intermittent lorazepam for persistent agitation, which caused him to be sleepy and
not participate in oral feedings. Within 24 hours of initiating gabapentin, the infant no longer
required lorazepam, and he was noted to have improved sleep at night and participated more
consistently in oral feeding. None of the term infants had an adverse event while receiving
gabapentin.

In the preterm population (GA, 23-32 weeks) decreased irritability was also appreciated, and
three infants were weaned off opioids and/or benzodiazepines while receiving gabapentin.
Three of the eight preterm infants were started on gabapentin due to gastrointestinal
manifestations of visceral hyperalgesia, and all three of these infants tolerated full enteral
feedings via G or GJ tubes with less reflux-related discomfort (restlessness during feedings
and emesis). Only one of these infants fed orally, and she participated in more oral feeding
attempts. Infant 7 was unique because she received gabapentin for episodic tachycardia,
fever, and limb trembling attributed to sympathetic hyperactivity. These episodes did not
recur after initiation of gabapentin.

Adverse events were reported in five of the 11 patients, and three were related to abrupt
discontinuation of gabapentin due to NPO status, suggesting the existence of a gabapentin
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withdrawal syndrome in infants. Three of these infants experienced episodic tachycardia,
emesis, and increased irritability, and their symptoms resolved after reinitiation of
gabapentin. The remaining two adverse events occurred in twin infants and consisted of
episodes of bradycardia within the first 24 hours of starting gabapentin, with one twin
restarting gabapentin at a lower dose with no further bradycardia.

Discussion

Gabapentin is increasingly being used as a treatment for pain secondary to visceral
hyperalgesia in the pediatric population because of its mild reported side effect profile:
apparent lack of drug-drug interactions, due to its predominantly renal route of excretion;
and the ability to escalate doses quickly (8-11). In adults, pain, seizures, irritability, and
autonomic instability may develop acutely with abrupt discontinuation of gabapentin (9).
These reported adverse effects have not been described in infants. We used gabapentin for
the treatment of term and preterm infants with refractory visceral hyperalgesia caused by
neurologic and gastrointestinal morbidities. Symptom relief for chronic irritability and
feeding intolerance occurred in both populations, as was a reduction in the use of opioids
and benzodiazepines. Additionally, we discuss side effects of gabapentin not previously
highlighted. Clinicians should be aware that abrupt discontinuation of gabapentin may result
in adverse events related to autonomic instability.

A study of gabapentin single-dose pharmacokinetics and safety in healthy children found
that children under five require approximately 30% higher daily doses of gabapentin,
presumably due to age-related changes in pediatric renal function (10). Six of the eight
preterm infants were started on a dose of 5 mg/kg every 12 hours (4). Assuming increased
glomerular filtration at older gestational ages, two of the three term infants received an
initial dose of 5 mg/kg every 8 hours. Further studies are needed to elucidate the
pharmacokinetics, safety, and efficacy of gabapentin in infants.

Abbreviations

IQR Interquartile range

CNS central nervous system

NPO nil per os

GERD gastroesophageal reflux disease

GJ tube gastrojejunostomy tube
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Table 1
Characteristics of study cohort
<37 weeks =>37weeks
n=8 n=3

Birth weight (g), median (IQR) 875 (700-1900) | 2940 (2920-3500)
Gestational age (weeks), median (IQR) 25 (24-32) 39 (38-41)
Male, n (%) 5 (63) 2 (66)
Age at start of treatment (days), median (IQR) 143 (98-253) 131 (48-182)
Mortality, n (%) 1(12) 0 (0)
Experienced adverse event, n (%) 5 (62) 0 (0)

Abbreviations: g-grams, IQR-interquartile range
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