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The Effects of Carnitine Supplementation in Hemodialysis Patients

Seung-Jung Kim

Department of Internal Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Objectives: Patients receiving hemodialysis have been shown to be carnitine deficient due to many causes.
Tissues, especially the skeletal muscle and myocardium, require carnitine for the production of energy. This study
was performed to find out the effects of L-carnitine supplementation on muscular symptoms and cardiac functions
in dialysis patients.

Methods: Among 72 hemodialysis patients, 40 patients who showed decreased free carnitine levels were selected
to receive L-carnitine intravenously after each hemodialysis session for 6 months. Before and after supplementa-
tion, echocardiography, various neurologic examinations and questionnaires were obtained.

Results: After carnitine treatment for 6 months (1~ 1.5 g per every hemodialysis session), the blood level of carni-
tine was increased more than 10 times (19.04+7.12 pumol/L vs. 267.24+69.94 umol/L, P<0.001). The left ven-
tricular ejection fraction was improved in the patients who have less than 60% of ejection fraction (56.45+2.53%
vs. 60.44+6.29%, P=0.03) after carnitine treatment. The neurological symptom score and isometric muscle power
(pinch power) were improved, but the total neuropathy score, activities of daily living scale and grip power were
not changed after carnitine supplementation on dialysis patients.

Conclusion: Regular L-carnitine supplementation on hemodialysis patients can improve their left ventricular
ejection fraction and some parts of functionality. (Ewha Med J 2012;35(2):89-94)
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Table 1. The level of total, free and acyl carnitines in dialysis
patients

Total carnitine Free carnitine Acyl carnitine

(umol/L) (umol/L) (umol/L)
Mean+SD 35.62+21.70  23.62+17.02 11.99+5.76
Median 30.95 19.15 10.50
Reference range 28~84 24~66 4~32
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Fig. 1. Isometric muscle power. Pinch power is improved after
supplementation of L-carninine, but grip power is not changed
(*P=0.002).
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Fig. 2. Neurological symptom score is improved after 6 month-
carnitine treatment (*P=0.002).
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Fig. 3. The mean left ventricular ejection fraction of total
patients is not changed after L-carnitine supplementation (A,
n=35). However, the left ventricular ejection fraction is im-
proved in the patients who have less than 60% of ejection
fraction (B, n=11) (*P=0.03).
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Fig. 4. The changes of left ventricular ejection fractions among
11 patients who have less than 60% of ejection fraction.

ot AYY B T 2uRA, 22
AHAL AAS A (anthropometries), 558 &4, £4
Z 2AHE=2A, 7154 599 z7EA(self- reported
functional capacity) 5= A EZ 3R Th 2
o] A] L-carnitineF-oj7} o] X F S0
E3rt H 05k 21H23,24], thFEE Y
H7F AL &k Rocchi 561 ZHEE 54
o] 77§ 47t9] carnitine —Er°1 % %%7]%01 i’ﬂ
B33} 3 Ahmad S
W Aol A 67Hé7u carnitine —r°ﬂ]7} *J%H =
SFg= = FAF 24AS AaAF L™ VO
9 THS HYoy Rustgth ohE AFoAE 6
N E7+9] carnitine Fof & 2o HE VOrmax2
A& B3 Kidney Disease Questionnaire®] =2
A 4=(fatigue scale)e S HES 23} HTH8]. Siami
Sl 02 229 HERAE olgstalY 2%
oFsfe] W2 BEY AFS HoBkstel thE DT car-
nitine & B35} th 1 A3} carnitine ool A
A Aol Wla) AT EHE BAS VAT 5 9
2t 2 Ao AL L-carnitineS 6704 7+ qus}uq
A BEo A3 2 AAA ZAASL 2 AAYZAH4e
ZA3F=d o] WL Z+ZF Mayo2} Johns Hopkms
o)A WE Yo 1F 1 A} YZH ol
#R) o2 AAWFe FEES 2HelA 2HB
Sofl 7% HER 20| gITH17.18). Eat & Aol
A AHE-3t Schwab®} England [19]¢] 4AAAE 524
L od $0ad SRelA 1 RS AR A
TETY°IY 7leS B7] 98 e A= e
Holgk o]l Ao] oyt MutA < FfA=E
AT 4= e ofF st whol7] el o Al

le ]

ﬁ. rg JlN‘



Kim SJ: The Effects of Carnitine Supplementation in Hemodialysis Patients

A= Q] Kol ek THA

dynamometryS o] &3jA =48 4 =4,

AWzl 24

= e

E HF oA+ hand-held dynamometryE ©]-&35}%
o},

oo} &2 o Wyor AT A 2 A7l
Ae A3A S8 53428 T J71590l
THES HET 5 AT 2 AFollA canitine F
o & A7eE Hrrado] BE FAT AE Ko
A Foe. &, A71e93 FolA dAsh= ﬁi’—}

HolA|=

%JE‘ﬂ Ef?l WA 5384 &

A& HolA &= stk & ?i—TL
3P7ﬂ 7] gLy, & d4E
A AAF 8 ZfolgE Hol= Ao car-
nitine A 9] EAL ofd Aoz FZAEHY L o &

2 FAE gLz 3 F7ra47t asiRth
ANE AT TS A A *P”—J M sad 9
Aoz & LA UtHl] 53] S HHRAL B4
Aol A - &5te] nj= o] FAE EH 40%2 F
AgAEo] SEAHNRALE 23 e AR A
Rom[25], AHLES EFA ASAAH] & dA
%1‘3}[26] F 2820 A L-carnitine % Fojste T4
T Aoy S FA, AARFHE THA|F
W2} St A =7 Bol ‘;21"*4 = °E‘—TL9} Zo] A%
SoE At FHAA BEASFE AT olA Y
& A9 EW van Es F[10]2 F45 AEYS
% 3:].1].._4 A A G2 A LS A3 ZA)o]
Aol vlE) FHAA WEASTE FaE] 9
3}ol3HQ 3(0. 30 vs. 0.52), o] SS9 4 3744
9] carnitine £ & FAA BFEA 57 0.300] A
422 Z718HS B3t ESF Romagnoli 5[11]
2 EEHARACE A LHAATES A A
qAgga 59 FEARE W Y= FHHA
WA 571 045 o5l FASRAES o= 27
A7t carnitined Foi3t Ait HHA HEA ST 9
A TR RS E 5 Matsumoto 5{12]
< 67} ¥t B2 camnitines T3 ©] 47
o= MR AR TFEH TY A FA
o THE #FT 4 AUk ¥HH carnitine Fo &
SA ol M3t gtk RuEE T
52 BF 71A FHAA vrEAsTE A &
A5 ez 3 AoIrh27,28). & AFoA=
dEAE9 HAA ‘*éﬁl—r«l 71 A A7t
A floll Lo} o] FAE A carnitine
Fo] & S3% FAAA HEA 7} 66.66%= F AH0]
2] okore Aoz AzbEh aEuh ZAAl ut

rlr
ol
ﬂ?i

(MY 1~

mio r|r o 4

ri oo g2 fr

o

e
R oo
B o
o\°
l-me“.z

2757} 60% ©]313 FAEL
carnitine £ & 9u|9le 54

UGS BAE BT > A

E"ﬂ *37—!'?_]'13]'. L—Carmtme —‘,5—01 6}—‘5
F2hgo] WA Pk
AESS 28 9 =4
AL AU 5590 Astd
tine?] A& AFZHOo= —1-1315“ % T 012% 7}1011:]'.

HFuzd

1. USRDS: US Renal Data System. Am J Kidney Dis 2003;
42(6 Suppl 5):1-230.

2. Evans AM, Faull R, Fornasini G, Lemanowicz EF, Longo
A, Pace S, et al. Pharmacokinetics of L-carnitine in
patients with end-stage renal disease undergoing long-
term hemodialysis. Clin Pharmacol Ther 2000;68:238-
249.

3. Schreiber B. Levocarnitine and dialysis: a review. Nutr
Clin Pract 2005;20:218-243.

4. Fritz IB. Carnitine and its role in fatty acid metabolism.
Adv Lipid Res 1963;1:285-334.

5. Chazot C, Laurent G, Charra B, Blanc C, VoVan C,
Jean G, et al. Malnutrition in long-term hemodialysis
survivors. Nephrol Dial Transplant 2001;16:61-69.

6. Rocchi L, Feola I, Calvani M, D’Iddio S, Alfarone C,
Frascarelli M. Effects of carnitine administration in pa-
tients with chronic renal failure undergoing periodic
dialysis, evaluated by computerized electromyography.
Drugs Exp Clin Res 1986;12:707-711.

7. Ahmad S, Robertson HT, Golper TA, Wolfson M, Kurtin
P, Latz LA, et al. Multicenter trial of L-carnitine in
maintenance hemodialysis patients. II. Clinical and bio-
chemical effects. Kidney Int 1990;38:912-918.

8. BrassEP, Adler S, Sietsema KE, Hiatt WR, Orlando
AM, Amato A. Intravenous L-carnitine increases plas-
ma carnitine, reduces fatigue and may preserve exercise
capacity in hemodialysis patients. Am J Kidney Dis
2001;37:1018-1028.

9. Siami G, Clinton ME, Mrak R, Griffis J, Stone W.
Evaluation of the effect of intravenous L-carnitine ther-
apy on function, structure and fatty acid metabolism
of skeletal muscle in patients receiving chronic
hemodialysis. Nephron 1991;57:306-313.

10. van Es A, Henny FC, Kooistra MP, Lobatto S, Scholte

THE EWHA MEDICAL JOURNAL 93



Ewha Med J Vol. 35, No. 2, 2012

11.

12.

13.

14.

15.

16.

17.

18.

19.

94

HR. Amelioration of cardiac function by L-carnitine ad-
ministration in patients on haemodialysis. Contrib
Nephrol 1992;98:28-35.

Romagnoli GF, Naso A, Carraro G, Lidestri V. Beneficial
effects of L-carnitine in dialysis patients with impaired
left ventricular function: an observational study. Curr
Med Res Opin 2002;18:172-175.

Matsumoto Y, Sato M, Ohashi H, Araki H, Tadokoro
M, Osumi Y, et al. Effects of L-carnitine supplementa-
tion on cardiac morbidity in hemodialyzed patients. Am
J Nephrol 2000;20:201-207.

Sakurabayashi T, Miyazaki S, Yuasa Y, Sakai S, Suzuki
M, Takahashi S, et al. L-carnitine supplementation de-
creases the left ventricular mass in patients undergoing
hemodialysis. Circ J 2008;72:926-931.

Oh JY, Kim SJ. Effects of L-carnitine supplementation
on anemia in patients undergoing hemodialysis. Korean
J Med 2006;71:285-292.

Sohn HdJ, Choi KB, Yoon KI. L-carnitine in maintenance
hemodialysis clinical, lipid and biochemical effects.
Korean J Nephrol 1992;11:260-269.

Yoon HR, Hong YM, Boriack RL, Bennett MdJ. Effect
of L-carnitine supplementation on cardiac carnitine pal-
mitoyltransferase activities and plasma carnitine con-
centrations in adriamycin-treated rats. Pediatric Res
2003;53:788-792.

Dyck PJ, Bushek W, Spring EM, Karnes JL, Litchy
WY, O'Brien PC, et al. Vibratoty and cooling detection
thresholds compared with other tests in diagnosing and
staging diabetic neuropathy. Diabetes Care 1987;10:
432-440.

Cornblath DR, Chaudhry V, Carter K, Lee D, Seysedadr
M, Miernicki M, et al. Total neuropathy score: validation
and reliability study. Neurology 1999;53;1660-1664.
Schwab R, England A. Projection technique for evaluat-
ing surgery in Parkinson’s disease. In: Gillingham J,
Donaldson L, editors. Third symposium on Parkinson’s

THE EWHA MEDICAL JOURNAL

20.

21.

22.

23.

24.

25.

26.

217.

28.

disease. Edinburgh, UK: Livingston; 1969. p.152-157.
Painter PL, Messer-Rehak D, Hanson P, Zimmerman
SW, Glass NR. Exercise capacity in hemodialysis,
CAPD, and renal transplant patients. Nephron 1986;42:
47-51.

Ifuda O, Mayers J, Matthew J, Tan CC, Cambridge
A, Friedman EA. Dismal rehabilitation in geriatric in-
ner-city hemodialysis patients. JAMA 1994;271:29-33.
Johansen KL. Physical functioning and exercise ca-
pacity in patients on dialysis. Adv Ren Replace Ther
1999;6:141-148.

Rogerson ME, Rylance PB, Wilson R, De Sousa C,
Lanigan C, Rose PE, et al. Carnitine and weakness
in haemodialysis patients. Nephrol Dial Transplant
1989;4:366-371.

Semeniuk J, Shalansky KF, Taylor N, Jastrzebski J,
Cameron EC. Evaluation of the effect of intravenous
L-carnitine on quality of life in chronic hemodialysis
patients. Clin Nephrol 2000;54:470-477.

Stack AG, Bloembergen WE. A cross-sectional study
of the prevalence and clinical correlates of congestive
heart failure among incident US dialysis patients. Am
J Kidney Dis 2001;38:992-1000.

Trespalacios FC, Taylor AJ, Agodoa LY, Bakris GL,
Abbott KC. Heart failure as a cause for hospitalization
in chronic dialysis patients. Am J Kidney Dis 2003;41:
1267-1277.

Sakurabayashi T, Takaesu Y, Haginoshita S, Takeda
T, Aoike I, Miyazaki S, et al. Improvement of myocardial
fatty acid metabolism through L-carnitine admin-
istration to chronic hemodialysis patients. Am J Nephrol
1999;19:480-484.

Fagher B, Cederblad G, Monti M, Olsson L, Rasmussen
B, Thysell H. Carnitine and left ventricular function
in haemodialysis patients. Scand J Clin Lab Invest
1985;45:193-198.



