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Abstract

Gabapentin binds to the alpha-2-delta subunit of presynaptic voltage-gated calcium channels and is used for
a wide variety of on- and off-label indications. Gabapentin is dosed at total daily doses ranging from 300 to
3600 mg/d, which is generally divided into 3 doses. Although gabapentin is generally well tolerated, 1
potential reported adverse effect is peripheral edema. However, due to the extensive number of etiologies
of peripheral edema, medication causes may be overlooked on an inpatient psychiatric unit. This is a case of
delayed identification of a probable adverse drug reaction to gabapentin (Naranjo score of 5) consisting of
painful, 4þ pitting bilateral edema and a clear dose relationship in a patient with pervasive developmental
disorder and schizoaffective disorder.
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Background

Gabapentin binds to the alpha-2-delta subunit of presyn-

aptic voltage-gated calcium channels and is used for a

wide variety of indications both Food and Drug Admin-

istration approved and off-label.1-3 It is approved by the

Food and Drug Administration to treat postherpetic

neuralgia and epilepsy4 with common off-label indications

including fibromyalgia, anxiety, mood disorders, and sleep

disorders.2 Gabapentin is dosed at total daily doses

ranging from 300 to 3600 mg/d, which is generally divided

into 3 doses due to the dose-dependent saturation of its

absorption in the small intestine.1,4 Although gabapentin

is generally well tolerated, 1 reported potential adverse

effect is peripheral edema.4-11 However, due to the

extensive number of etiologies of peripheral edema,

medication causes may be overlooked on an inpatient

psychiatric unit. This is a case of painful, 4þ pitting

bilateral edema with a probable association to gabapentin

(Naranjo score 5) and a clear dose relationship in a patient

with pervasive developmental disorder and schizoaffective

disorder utilizing gabapentin for mood stabilization.

Case

A 46-year-old, African American male with no known

medication allergies and a past medical history of

schizoaffective disorder, pervasive developmental disor-

der, poorly controlled type 2 diabetes, hypertension,

hypothyroidism, and obesity was admitted to the

psychiatric ward for increasing aggressive behaviors at a

group home. He was initiated on gabapentin 400 mg 3

times daily (1200 mg/d) 7 months prior to admission by his

outpatient psychiatrist for mood stabilization, an off-label
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indication of gabapentin. He was reported to be adherent

by group home staff, and they assisted the patient with

medication administration. In addition to gabapentin, he

was prescribed aspirin, atorvastatin, divalproex sodium

extended-release, docusate, insulin glargine, insulin lispro,

levothyroxine, lisinopril, loxapine, metformin, pyridoxine,

sitagliptin, and trazodone. The patient’s sodium on

admission was 136 mmol/L, and the rest of his electrolytes

were also within normal limits. Additionally, his thyroid

panel was within normal limits, and his total valproic acid

concentration was 90 mcg/mL. Gabapentin was initially

held on admission in an attempt to change this

medication to a mood stabilizer with more evidence for

efficacy. However, the patient’s guardian would not

consent to other mood stabilizers and wanted to optimize

his outpatient regimen. Therefore, gabapentin was

restarted on hospital day 7. On hospital day 10, the dose

of gabapentin was increased to 600 mg 3 times daily (1800

mg/d) for additional mood stabilization. On hospital day

20, the patient developed mild edema halfway up his shin

that was bilateral and nonpitting and for which a medicine

consult was obtained. Three days later, on hospital day 23,

the patient was reported by the medicine consult team to

have pedal edema greater in the right side than the left,

and the patient reported pain in his feet. However, he

denied symptoms of dyspnea, orthopnea, or other

symptoms consistent with a cardiovascular etiology. The

patient had hyponatremia with a serum sodium of 132

mmol/L when the medicine team evaluated him, but the

rest of his electrolytes were within normal limits. Later

that same day, the on-call resident was paged for bilateral

edema and blood glucose .400 mg/dL. The patient was

sent to the emergency department to be evaluated where

he was noted to have 4þ pitting edema and pain in

bilateral lower extremities. After all common medical

etiologies were ruled out, including heart failure, diabetic

ketoacidosis, and venous thrombosis, the patient was

discharged back to the behavioral health unit with a

recommendation to wear compression socks and decrease

fluid intake as it was thought that the patient’s
hyponatremia was hypervolemic and contributing to his

edema. For the next 7 days, the patient continued to

experience bilateral, painful, 3 to 4þpitting edema despite

compression socks and fluid restriction. On hospital day

31, after 21 days at 1800 mg/d, gabapentin was identified

by the resident pharmacist as a potential cause of the

patient’s edema, and the dose was decreased to 300 mg 3

times daily (900 mg/d). Other medications in the patient’s
regimen with the potential to cause peripheral edema

were divalproex sodium,12 loxapine,13 and trazodone.14

However, there were no other medication changes to his

outpatient regimen, and the peripheral edema started

during the current hospitalization. The next day, after the

gabapentin dose was decreased, the treating psychiatrist

noted an improvement in the patient’s edema. Gabapen-

tin was discontinued 2 days later, and the edema resolved

within 1 week. Serum sodium increased to 135 mmol/L

when the patient allowed labs to be obtained 11 days after

gabapentin discontinuation. The patient had no recur-

rence of edema for the last month of admission after

gabapentin discontinuation.

Discussion

On an inpatient psychiatric unit, medications are often

overlooked as a possible cause of new peripheral edema

or other potential medication-related adverse events. This

case illustrates the importance of a pharmacist perspec-

tive within the interdisciplinary team as the pharmacist

was the person who proposed gabapentin as a potential

cause of edema after 3 weeks of symptoms. Although

medical causes should be ruled out, it is also important to

look for medication causes, especially considering the

most recent changes to a patient’s medication regimen. In

this case, it could have avoided unnecessary interventions,

such as compression socks and fluid restriction, when a

medication could easily be adjusted or discontinued. This

patient had both gabapentin4 and divalproex sodium12

that had the greatest potential to have caused peripheral

edema. However, he had been tolerating divalproex

sodium for a couple of years, and the peripheral edema

was new since the start of this hospitalization and

gabapentin titration.12 A review of gabapentin using the

Naranjo algorithm16 indicates a score of 5 (probable)

because there are previous conclusive reports of this

potential adverse effect (þ1), edema appeared after

gabapentin administration (þ2), it was more severe when

the dose was increased (þ1), it improved after gabapentin

discontinuation (þ1), and it was confirmed by objective

evidence (þ1). However, there were alternate causes for

the edema (-1), but these were ruled out as described in

the case. The other medications prescribed to this patient

with reports of edema are trazodone13 and loxapine,14 but

his outpatient doses were not adjusted since the

development of edema. Because his other medications

were ruled out and gabapentin had a Naranjo algorithm

score of 5, it was tapered off and was found to be a

probable cause.

Peripheral edema induced by gabapentin has been

reported to have an incidence of 2% to 8%.4,8,9 It is

generally considered to be dose related and more

common in the geriatric patient population as reported

by a pooled analysis of adverse effects from 3 clinical trials

of gabapentin utilized for postherpetic neuralgia.10 The

incidence of peripheral edema in this analysis increased

from 1.4% to 7.5% at doses �1800 mg/d. The highest

reported incidence of peripheral edema was 12.3% at 3600

mg/d. The case presented supports the hypothesis that

this adverse effect is likely dose related because the

patient was maintained on gabapentin 1200 mg/d with no
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reported edema for 7 months prior to hospitalization. It

was only after the dose was increased to 1800 mg/d that

the patient developed this potential side effect.

Peripheral edema from gabapentin is not always dose

related, however. There are 3 published case reports6,7,11

of patients who developed peripheral edema at doses

lower than 1800 mg/d. One case published by Kanbay et

al6 described peripheral edema related to gabapentin in a

76-year-old male. The authors reported bilateral pretibial

edema after 3 weeks of gabapentin 300 mg/d for

neuropathic pain. Within 3 days of discontinuation of

gabapentin, the edema resolved. When the patient was

rechallenged with gabapentin, the edema returned after 5

days, suggesting the authors’ suspicions of an adverse

effect from gabapentin was likely correct. The gabapentin

was then permanently discontinued with resolution and

no recurrence of edema. Additionally, Kahlon et al7

reported a case of a 46-year-old male with schizoaffective

disorder who was prescribed 300 mg twice daily for his

anxiety. He developed worsening 3þ lower extremity

edema causing discomfort during ambulation. His elec-

trolytes, including serum sodium, were all within normal

limits. Gabapentin was discontinued, and his edema

improved over the next few days. The final case, reported

by Bidaki et al,11 described a 48-year-old male with

depression and insomnia who experienced severe local-

ized edema that resolved upon discontinuation of

gabapentin 300 mg at bedtime.

Although the mechanism behind peripheral edema from

gabapentin is largely unknown, it has been theorized to be

similar to the mechanism in which other calcium channel

blockers (eg, amlodipine) cause peripheral edema.6,7 This

relationship has been hypothesized to be due to

gabapentin’s actions on presynaptic voltage-gated calci-

um channels.1,6,7 Calcium channel blockers cause periph-

eral edema due to peripheral arteriolar dilation without

compensation in the venous system.13 The incidence of

peripheral edema from calcium channel blockers has also

been shown to be dose related and more common in the

elderly, comparable to the reports of gabapentin-induced

edema.15 Likely by a similar mechanism, pregabalin is

another medication to consider as a cause for peripheral

edema.1

In the case described above, peripheral edema secondary

to hyponatremia was first thought to be the potential

cause prior to gabapentin identification by the resident

pharmacist. This patient was younger than most previ-

ously reported case reports as this adverse effect has been

reported to be more common in the geriatric patient

population. Additionally, other case reports describe

edema that develops early in treatment with gabapentin,

and this patient was maintained on gabapentin 1200 mg/d

for 7 months prior to admission without evidence of

peripheral edema. This patient case represents an

important occurrence of gabapentin-induced peripheral

edema that was initially overlooked as medication-related

on the inpatient psychiatric unit.

References

1. Calandre EP, Rico-Villademoros F, Slim M. Alphadelta ligands,

gabapentin, pregabalin and mirogabalin: a review of their clinical

pharmacology and therapeutic use. Expert Rev Neurother. 2016;

16(11):1263-77. DOI: 10.1080/14737175.2016.1202764. PubMed

PMID: 27345098.

2. Fukada C, Kohler JC, Boon H, Austin Z, Krahn M. Prescribing

gabapentin off label: perspectives from psychiatry, pain and

neurology specialists. Can Pharm J. 2012;145(6):280-4.e1. DOI:

10.3821/145.6.cpj280. PubMed PMID: 23509590; PubMed Cen-

tral PMCID: PMC3567599.

3. Radley DC, Finkelstein SN, Stafford RS. Off-label prescribing

among office-based physicians. Arch Intern Med. 2006;166(9):

1021-6. DOI: 10.1001/archinte.166.9.1021. PubMed PMID:

16682577.

4. Parke-Davis, Division of Pfizer Inc. Neurontin (gabapentin)

capsule. 1993 [rev. 2019 Apr; cited 2020 Jan 19]. In: DailyMed

[Internet]. Bethesda (MD): National Library of Medicine (US).

Available from: https://dailymed.nlm.nih.gov/dailymed/drugInfo.

cfm?setid¼ee9ad9ed-6d9f-4ee1-9d7f-cfad438df388
5. Fan H, Yu W, Zhang Q, Cao H, Li J, Wang J, et al. Efficacy and

safety of gabapentin 1800 mg treatment for post-herpetic

neuralgia: a meta-analysis of randomized controlled trials. J Clin

Pharm Ther. 2014;39(4):334-42. DOI: 10.1111/jcpt.12167.

PubMed PMID: 24806220.

6. Kanbay M, Kaya A, Bozalan R, Aydogan T, Uz B, Isik A, et al.

Gabapentin induced edema in a geriatric patient. Clin Neuro-

pharmacol. 2006;29(3):186. DOI: 10.1097/01.WNF.0000204279.

09291.AC. PubMed PMID: 16772822.

7. Kahlon A, Gnanabakthan N, Dhillon A, Subedi D. A rare case of

bilateral lower extremity edema due to low dose gabapentin

therapy in a young male patient. J Basic Clin Pharm. 2015;6(4):

117-8. DOI: 10.4103/0976-0105.168053. PubMed PMID:

26692738.

8. Wiffen PJ, Derry S, Bell RF, Rice ASC, Tolle TR, Phillips T, et al.

Gabapentin for chronic neuropathic pain in adults. Cochrane

Database Syst Rev. 2017;6(6 ):CD007938. DOI: 10.1002/

14651858.CD007938.pub4. PubMed PMID: 28597471.

9. Wallace MS, Irving G, Cowles VE. Gabapentin extended-release

tablets for the treatment of patients with postherpetic

neuralgia. Clin Drug Investig. 2010;30(11):765-76. DOI: 10.2165/

11539520-000000000-00000. PubMed PMID: 20818838.

10. Parsons B, Tive L, Huang S. Gabapentin: a pooled analysis of

adverse events from three clinical trials in patients with

postherpetic neuralgia. Am J Geriatr Pharmacother. 2004;2(3):

157-62. DOI: 10.1016/j.amjopharm.2004.09.004. PubMed PMID:

15561647.

11. Bidaki R, Sadeghi Z, Shafizadegan S, Sadeghi A, Khalili B,

Haghshenas A, et al. Gabapentin induces edema, hyperesthesia

and scaling in a depressed patient; a diagnostic challenge. Adv

Biomed Res. 2016;5:1. DOI: 10.4103/2277-9175.174955. PubMed

PMID: 26955622.

12. AbbVie Inc. Depakote ER (divalproex sodium, extended release)

tablet. 2000 [rev. 2019 Dec; cited 2020 Jan 19]. In: DailyMed

[Internet]. Bethesda (MD): National Library of Medicine (US).

Available from: https://dailymed.nlm.nih.gov/dailymed/drugInfo.

cfm?setid¼0dc024ce-efc8-4690-7cb5-639c728fccac
13. Marlex Pharmaceuticals Inc. Loxapine (loxapine succinate)

tablet. 2014 [cited 2020 Jan 19]. In: DailyMed [Internet].

Ment Health Clin [Internet]. 2020;10(4):250-3. DOI: 10.9740/mhc.2020.07.250 252

dx.doi.org/10.1080/14737175.2016.1202764
http://www.ncbi.nlm.nih.gov/pubmed/27345098
dx.doi.org/10.3821/145.6.cpj280
http://www.ncbi.nlm.nih.gov/pubmed/23509590
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3567599
dx.doi.org/10.1001/archinte.166.9.1021
http://www.ncbi.nlm.nih.gov/pubmed/16682577
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ee9ad9ed-6d9f-4ee1-9d7f-cfad438df388
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ee9ad9ed-6d9f-4ee1-9d7f-cfad438df388
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ee9ad9ed-6d9f-4ee1-9d7f-cfad438df388
dx.doi.org/10.1111/jcpt.12167
http://www.ncbi.nlm.nih.gov/pubmed/24806220
dx.doi.org/10.1097/01.WNF.0000204279.09291.AC
dx.doi.org/10.1097/01.WNF.0000204279.09291.AC
http://www.ncbi.nlm.nih.gov/pubmed/16772822
dx.doi.org/10.4103/0976-0105.168053
http://www.ncbi.nlm.nih.gov/pubmed/26692738
dx.doi.org/10.1002/14651858.CD007938.pub4
dx.doi.org/10.1002/14651858.CD007938.pub4
http://www.ncbi.nlm.nih.gov/pubmed/28597471
dx.doi.org/10.2165/11539520-000000000-00000
dx.doi.org/10.2165/11539520-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/20818838
dx.doi.org/10.1016/j.amjopharm.2004.09.004
http://www.ncbi.nlm.nih.gov/pubmed/15561647
dx.doi.org/10.4103/2277-9175.174955
http://www.ncbi.nlm.nih.gov/pubmed/26955622
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=0dc024ce-efc8-4690-7cb5-639c728fccac
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=0dc024ce-efc8-4690-7cb5-639c728fccac
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=0dc024ce-efc8-4690-7cb5-639c728fccac


Bethesda (MD): National Library of Medicine (US). Available
from: https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?
setid¼dee2537b-1bd8-42f6-990f-62359e646822

14. Watson Laboratories, Inc. Trazodone (trazodone hydrochloride)
tablet. 2007 [cited 2020 Jan 19]. In: DailyMed [Internet].
Bethesda (MD): National Library of Medicine (US). Available
from: https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?
setid¼a699724b-7412-479e-9894-4cf6ec454d8b

15. Sica DA. Calcium channel blocker–related peripheral edema: can

it be resolved? J Clin Hypertens. 2003;5(4):291-5. DOI: 10.1111/j.

1524-6175.2003.02402.x. PubMed PMID: 12939574.

16. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et

al. A method for estimating the probability of adverse drug

reactions. Clin Pharmacol Ther. 1981;30(2):239-45. DOI: 10.1038/

clpt.1981.154. PubMed PMID: 7249508.

Ment Health Clin [Internet]. 2020;10(4):250-3. DOI: 10.9740/mhc.2020.07.250 253

https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=dee2537b-1bd8-42f6-990f-62359e646822
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=dee2537b-1bd8-42f6-990f-62359e646822
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=dee2537b-1bd8-42f6-990f-62359e646822
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=a699724b-7412-479e-9894-4cf6ec454d8b
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=a699724b-7412-479e-9894-4cf6ec454d8b
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=a699724b-7412-479e-9894-4cf6ec454d8b
dx.doi.org/10.1111/j.1524-6175.2003.02402.x
dx.doi.org/10.1111/j.1524-6175.2003.02402.x
http://www.ncbi.nlm.nih.gov/pubmed/12939574
dx.doi.org/10.1038/clpt.1981.154
dx.doi.org/10.1038/clpt.1981.154
http://www.ncbi.nlm.nih.gov/pubmed/7249508

