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OBJECTIVES
Investigating the effect of l-carnitine in the treatment of renal anemia in participants receiving hemodialysis. Primary outcome: ERI
Secondary outcomes: required ESA doses, serum hemoglobin, serum hematocrit, serum free l-carnitine level, and adverse events of 
l-carnitine supplementation.

POPULATION INVOLVED/STUDY CHARACTERISTICS
Inclusion criteria:
 participants aged ≥ 18 years;
 parallel and crossover RCTs that compared l-carnitine supplementation with placebo or no treatment;
 a diagnosis with ESRD receiving hemodialysis treatment for a period of at least 12 weeks;
 the participants underwent regular 4-h hemodialysis sessions twice or thrice weekly.

OUTCOMES
1,341 articles were originally identified. Finally, a total of 18 eligible trials with 1,090 participants were included in this meta-analysis. 
Compared with the control group:
 a significant reduction in ERI was observed in the l-carnitine group (MD = −2.72, 95% CI −3.20 to −2.24; P < 0.00001);
 the administration of the required ESA dose significantly decreased in the l-carnitine group throughout the study period (MD: −1.70; 

95% CI −2.04 to −1.36; P < 0.00001);
 no significant differences were observed in hemoglobin;
 plasma free l-carnitine concentration was increased significantly in the l-carnitine group.
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DISCUSSION
Compared with placebo or no therapy, serum free l-carnitine levels were increased significantly after l-carnitine supplementation. 
Moreover, l-carnitine treatment was beneficial in decreasing ERI and ESA administration but failed to show differences in hemoglobin and 
hematocrit levels in patients on hemodialysis.

KEY POINTS
This present meta-analysis indicated that l-carnitine significantly increased plasma l-carnitine concentrations, improved the response to 
ESA, decreased the required ESA dose in patients receiving hemodialysis, and maintained hemoglobin and hematocrit levels. l-carnitine 
supplementation should be supported in hemodialysis patients.

Only 8 out of 18 trials properly described the 
randomization methods

All included studies reported short-term 
duration of l-carnitine treatment

Heterogeneity reporting hemoglobin 
and hematocrit was significantly high

This meta analysis is considering a large total 
population (1,090 patients)

The meta-analysis is supporting the administration 
of L-carnitine in hemodialysis patients
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OBJECTIVES
Evaluation of changes in carnitine levels associated with PCA use.

POPULATION INVOLVED/STUDY CHARACTERISTICS
Retrospectively reviewed the carnitine values of 87 patients with epilepsy treated with VPA, with or without other AEDs, and who were 
regularly followed up at the Department of Pediatrics. Carnitine supplementation had been prescribed for eight patients. The serum 
free carnitine (FC) and acylcarnitine levels were measured using an enzyme cycling method. All patients who had received carnitine 
supplementation had severe motor and intellectual disabilities, as well as feeding problems, and all but one had BMI-SDS values <-2. 
In these three patients, serum FC levels were below the normal range (22.9-29.7 lmol/L) before carnitine supplementation.

OUTCOMES
Carnitine levels were normalized after carnitine supplementation (41.2-49.0 lmol/L). The patients not on carnitine supplementation 
exhibited no motor or intellectual disabilities, nor any feeding problem. The levels of serum FC levels after PCA administration 
remained within the normal range (48.0-68.2 lmol/L) in the patients on carnitine supplementation, but fell below the normal range 
(18.7-30.8 lmol/L) in those who were not taking carnitine.
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DISCUSSION
This observational study found that carnitine deficiency caused by PCA use was prevented by carnitine supplementation in patients with 
epilepsy on VPA. Carnitine supplementation will be beneficial in patients at risk of carnitine deficiency.

KEY POINTS
Carnitine deficiency was not seen in patients with epilepsy on VPA when carnitine supplementation was provided. Carnitine 
supplementation may benefit patients at high risk of carnitine deficiency.

Observational design

Extremely small patient sample

L-carnitine beneficial in preventing carnitine 
deficiency in patients administered with PCA
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OBJECTIVES
Evaluate clinical effectiveness of l-carnitine in preventing POAF in aortic valve surgery.

POPULATION INVOLVED/STUDY CHARACTERISTICS
I 30 patients: 15 patients who underwent aortic valve surgery from 2017 to 2019 (l-carnitine group) and age-matched 15 patients from 
2013 to 2015 (historical control). patients in the l-carnitine group were administered with l-carnitine before and after surgery for 9 days 
perioperatively. A 10% l-carnitine oral solution 3 g/day was administered daily to the patients in three oral doses of 1 g each for 2 days 
immediately before surgery. Similar doses were administered to the patients from postoperative days 1 to 7.

OUTCOMES
After aortic valve surgery the POAF rate was significantly lower in the l-carnitine group than in the control (20% and 60%, respectively; 
P = 0.025). Postoperative maximum CRP tended to be lower in the l-carnitine group than in the control. No significant difference existed in 
postoperative maximum CK-MB and creatinine, and duration of hospital stay.
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DISCUSSION
The study demonstrates a lower incidence of POAF in the l-carnitine group than in the control group.

KEY POINTS
l-Carnitine administration may have potential for the prevention of POAF in aortic valve surgery.

Single institution study in a small group 
of patients

Study period was different between 
the groups

POAF rate in the control group was relatively 
high (60%)

l-Carnitine use was an independently 
negative predictor for POAF
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