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L -carnitine vs Extracor poreal Elimination for
Acute Valproic acid Intoxication: A Systematic Review

Byung Keun Yang, M.D., Jae Eun Ku, M.D., Young Seon Joo, M.D.,
Je Sung You, M.D., Sung Phil Chung, M.D., Hahn Shick Lee, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: The purpose of this study is to review the evidence comparing the efficacy and safety between L-carnitine
and extracorporeal elimination therapy in the management of acute valproic acid L-carnitine vs Extracorporeal
Elimination for Acute Valproic acid Intoxication

Methods: PubMed, Embase, Cochrane library, Web of Science, KoreaMed, KMbase, and KISS were searched,
using the terms carnitine and valproic acid. All studies, regardless of design, reporting efficacy or safety endpoints
were included. Reference citations from identified publications were reviewed. Both English and Korean languages
were included. Two authors extracted primary data elements including poisoning severity, presenting features, clini-
cal management, and outcomes.

Results: Thirty two articles including 33 cases were identified. Poisoning severity was classified as 3 mild, 11 mod-
erate, and 19 severe cases. Nine cases were treated with L-carnitine while 24 cases received extracorporeal thera-
py without L-carnitine. All patients except one expired patient treated with hemodialysis recovered clinically and no
adverse effects were noted. A case report comparing two patients who ingested the same amount of valproic acid
showed increased ICU stay (3 vs 11 days) in case of delayed extracorporeal therapy.

Conclusion: Published evidence comparing L-carnitine with extracorporeal therapy is limited. Based on the avail-
able evidence, it is reasonable to consider L-carnitine for patients with acute valproic acid overdose. In case of
severe poisoning, extracorporeal therapy would also be considered in the early phase of treatment.
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Table 1. Search strategy according to the databases

o
HE E3el gt B 4L 98] PubMed, Embase,
Cochrane library, Web of science, KoreaMed,
KMbase, KISS (Korean studies Information Service
System) 5¢] databaseE X3} ItH(Table 1), &34
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Database hits Search strategy

PubMed 88 “poisoning” [MeSH Terms] OR “drug overdose” [mh] OR “Drug-Related Side Effects and
Adverse Reactions’ [mh]) AND ((“valproic acid” [All Fields] OR “vapro*” [All Fields])
AND ((“carnitineg” [MeSH Terms] OR “carniting” [All Fields]) OR (hemodialysis OR
hemoperfusion OR hemofiltration))

Embase 117 valpro* AND (‘carnitine’ OR ‘carnitine' /exp OR carnitine) AND (‘poisoning’ OR
‘poisoning’ /exp OR poisoning OR ‘hemodiaysis /exp OR hemodiaysis OR
‘hemoperfusion’/exp OR hemoperfusion OR ‘ hemofiltration’ /exp OR hemofiltration)

Cochranelibrary 26 valpro* AND (carnitine OR hemodialysis OR hemoperfusion OR hemofiltration)

Web of science 13 valpro* AND carnitine AND poisoning

KoreaMed 12 vapro* AND hemo*

KMbase 10 valpro* AND carnitine

KISS 167 valpro* AND (carnitine OR hemo*)

KISS: Korean studies |nformation Service System
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Combined except duplication

(n=233)

Exeluded (n=201)
Not relevant (n=175)
Combined therapy (n=17)

Not enough information for severity scoring {n=9)

Screened articles

on basis of therapeutic methed
(n=32)

|

Comparison of treatment
(n=1)

Case reports
(n=28)

Safety related
(n=3)

L-carnitine only
(n=8)

(n=20)

Extracorporeal elimination only

Fig. 1. Flow diagram of search strategy

Table 2. Poisoning severity index for acute valproic acid intoxication in this study

Peak VA (mg/L) Score A GCS (worst) Score B A+B Severity (A+B)
100-500 1 >12 1 2 Mild
500-1,000 2 9-12 2 3,4,5 Moderate
>1,000 3 <9 3 6 Severe

VA: vaproic acid
GCS: Glasgow comascae
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Table 3. Summary of case reports performing L-carnitine without extracorporeal therapy for acute valproic acid overdose

Auth Agel Ingested VA Peak VA Mental status Poisoning o
thors ge/Sex amount (g) Level (mg/L) (GCS, worst) Severity Outcome Sequelae
Murakami? 15m/M 4 1316 3 Severe Full Recovered No
Ishikurat® 16m/M 4 1316.2 3 Severe Full Recovered No
Chan® 14/F 20 288 Drowsy Mild Full Recovered No
Chan® 19/M NR 950 Drowsy Moderate Full Recovered No
Katiyar* 28/M NR 1016 3 Severe Full Recovered No
Sikma® 41/M 100 1308 3 Severe Full Recovered No
Patel? 45/M 10-12.5 212 14 Mild Full Recovered No
Papaseit? 30/M 35 391 13 Mild Full Recovered No
Takematsu? 53/M 45 733 15 Moderate Full Recovered No

VA: vaproic acid, GCS: glasgow comascae, NR: not reported
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Table 4. Summary of case reports not performing L-carnitine but extracorporeal elimination therapy for acute valproic acid overdose

Ingested VA Peak VA Poisoning

Authors Age/Sex amount (g) level (mg/L) GCS (worst) Severity Outcome Sequele
Kay* 48/F 048 332 3 Moderate Full recovered No
Van den Broek® .32/M NR 1,2440. 3 Severe Full recovered No
Brubacher® 24/F NR 1,0750. 3 Severe Full recovered No
Dharnidharka® 18/F NR 663 3 Moderate Full recovered No
Dharnidharka? 18 m/F 20-60T 922 3 Moderate Full recovered No
Hicks” 56/F NR 998 6 Moderate Full recovered No
Johnson® 43/F 019 1,3800. 3 Severe Full recovered No
Kane® 25/F NR 1,2940. 3 Severe Full recovered No
Kielstein® 24/M 030 670 3 Moderate Full recovered No
Kroll® .38/M 045 726 Confused Moderate Full recovered No
Kroll® 27IM NR 1,4140. 3 Severe Full recovered No
Mestrovic® 16/F 075 1,3200. 3 Severe Full recovered No
Matsumoto® 19/F 018 800 3 Moderate Full recovered No
Van der Merwe* .38/M NR 1,0800. 3 Severe Full recovered No
Minari® 29/F 160 2,9780. 3 Severe Full recovered No
Franssen® 27IM NR 1,4140. 3 Severe Full recovered No
Roodhooft* 2m/NR NR 1,2990. 3 Severe Full recovered No
Eyer® NR/M NR 1,7000. 3 Severe Expire MOF, P, CE
Eyer® NR 050 1,0350. 3 Severe Full recovered No
Eyer® NR 024 608 3 Moderate Full recovered No
Mortensen® 20/F 075 2,1200. 3 Severe Full recovered No
Graudins® 32/F 030 1,3800. Deteriorated Severe Full recovered plt
Fernandez* 3UM 105 mg/kg 1,235.6 3 Severe Full recovered No
Ray* .2IF 330 mg/kg 611 8 Moderate Full recovered No

NR: not reported, MOF: multiple organ failure, P: pancreatitis, CE: cerebral edema, GCS: glasgow coma scale, VA: valproic acid,

plt: thrombocytopenia
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