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Introduction

 
n recent years the number of patients with 

chronic kidney disease (CKD) increased 

that this trend seems to be rising due to an 

increase in diseases such as type 2 diabetes, 

blood pressure and cardiovascular disease and 

increase health awareness and timely detection 

of this disease (1). Common complication of 

the chronic renal failure disease, particularly in 
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Abstract 
Objectives: Inflammation is a common complication in patients 

treated with hemodialysis and increasing in inflammatory factors 

such as C-reactive Protein (CRP) is associated with increased 

cardiovascular disease and mortality in these patients. The purpose 

of this study was to investigate the effect of oral L- carnitine 

supplementation on serum CRP concentration and fasting blood 

sugar (FBS) in patients undergoing hemodialysis. 
Materials and Methods: This study was a randomized clinical 

trial on 50 patients (30 males and 20 females) undergoing 

hemodialysis in the age range of 21-84 years from hemodialysis 

units of Yazd hospitals. Participants randomly divided into two 

groups, the Carnitine group (CaG) consumed daily oral syrup of L- 

carnitine containing 1000 mg of Carnitine for three months and the 

control group (CoG) did not use Carnitine. Serum levels of CRP and 

FBS were measured at baseline and at the end of the intervention. 

Statistical analysis was performed using the SPSS version 16.0. 

Results: the mean difference in CRP concentration in CaG and 

CoG were, 1.95 ±9.4 and 0.6±10.8 (µg/l), respectively (P-value=0.7) 

and the mean of FBS at the baseline and after 12 weeks in the CaG 

were 118.7±51.4 mg/dl and 110.1±48.2 mg/dl, respectively (P-

value=0.3) and in the CoG were 142.8±88.7 mg/dl and 131.8±68.9 

mg/dl (P-value=0.26). 

Conclusion: The oral administration of daily 1000 mg of L-

carnitine for three months doesn’t effect on serum CRP and FBS 

concentrations in patients undergoing hemodialysis. 

Keywords: Blood sugar, Hemodialysis, Inflammation, L-carnitine. 
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patients treated with hemodialysis is 

inflammation (2-4). Various studies have 

shown that inflammation occurs in 30 to 50% 

of these populaton (2-3) and inflammatory 

factors including serum C-reactive protein 

(CRP) concentration in these patients is higher 

than healthy people (3). In the patients treated 

with hemodialysis, inflammation is common, 

cause of reduced excretion of inflammatory 

cytokine, collision of the white blood cells 

with the dialysis filter membrane, pollution of 

hemodialysis solutions and the access to the 

location of the blood vessels to do 

hemodialysis (2,3,5,6). In patients with 

dialysis, inflammatory reactions release 

inflammatory mediators such as Interleukin -1, 

interleukin-b and tumor necrosis factor alpha 

,lead to syntesis of CRP and increased 

homocysteine and endothelin types 1 that 

these changes can lead to progression of 

atherosclerosis in patients with chronic kidney 

failure (7-11). The inflammation in these 

patients can be caused several complications 

including anemia, atherosclerosis and 

cardiovascular disease (2-4). Cardiovascular 

disease is one of the most important causes of 

mortality in patients undergoing hemodialysis 

and the frequency of this disease in 

hemodialysis patients is 3-45 times of its 

frequency in the general population (12-13). In 

addition of the high prevalence of diabetes, 

blood pressure and dislipidemia in these 

patients, another factors such as, inflammation 

and oxidative stress can also be the causes of 

this high frequency (2) So in patients treated 

with dialysis, the prevention of the systemic 

inflammatory processes can by reducing 

morbidity and mortality in these patients 

(8,9,14).  

L-carnitine (L-3-hydroxy-4-N-trimethylamino-

 butyrate) is an essential vitamin-like for 

human that is involved in many metabolic 

processes, such asketogenesis, mitochonrial 

energy compliance and long chain free fatty 

acids transference into the mitochondria for b-

oxidation ,so carnitine is an essential 

compound in human (15). L carnitine reduces 

Acetyl-CoA syntesise and by this way the 

production of free radical is reduced.It also 

helps repairing phospholipid membrane 

oxidative damage and reduces heart 

arrhythmia and ischemia that has been created 

through apoptosis by decreasing the Acetyl-

CoA. 

L-carnitine is more effective in Krebs cycle 

during hypoxia because it stimulates the 

production of propionate which is converted to 

succinate without energy expenditure, while 

the consumption of propionate is toxic. L-

carnitine increases the level of nitric-oxide 

synthase (NOS) and Heme oxygenase (HO-1), 

which are known as anti proliferative and anti 

inflammatory agent and these enzymes are 

protective against oxidative stress. Treatment 

with L-carnitine suppresses inflammation (16). 

In the end stage renal diseas (ESRD) patients 

are on choronic dialysis, carnitine deficiency is 

very common, so that carnitine deficiency 

(free carnitine< 40 micromol/liter) occurs in 

about half of women and one third of men 

undergoing continuous dialysis (17). Carnitine 

deficiency occurs in patients on hemodialysis 

due to reduce its syntesise and increase its loss 

during dialysis. Level of serum free carnitine 

during hemodialysis drop, but after an hour of 

hemodialysis its value be like its in the 

previous .Serum free carnitine levels in 

patients with ESRD who don't dialyze is 

higher than hemodialysis patients. L-carnitine 

enhances activity of pyruvate dehydrogenase 

by decreasing acetyl-CoA to coenzyme A 

proportion in mitochondrial to increased 

glucose catabolism (23-25). 

Some study demonstrate that in type 2 diabetic 

patients serum level of carnitine is low and 

carnitine supplementation in these individuals 

is useful by improving the process of glucose 

catabolism (26,27) And continuous L-carnitine 

infusion in patients with type 2 diabetes results 

glucose uptake and insulin sensitivity in cells 

(28,29). However, studies on the effect of 

carnitine on blood sugar, especially in 

hemodialysis patients are limited (30). 

According to the importance of inflammation 

as a risk factor of cardiovascular disease and 

mortality in hemodialysis patients, 
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Considering the most studies have been done 

with intravenous form of the drug which is 

still not enough in our country, The present 

Study was conducted to evaluate the efficacy 

of oral L-carnitine on CRP and blood glucose 

levels in patients undergoing hemodialysis  

 

Materials and Methods  
Study participants: This study was a 

randomized clinical trial, The minimum 

sample size estimated for each group was 25 at 

a power of 80% and α = 0.05 fifty patients (30 

males and 20 females) from hemodialysis 

units of Yazd hospitals who were undergoing 

hemodialysis at least one year enrolled in this 

study. The inclusion criteria were: the age 

range of 21-84 years, no inflammation 

diseases or use of antibiotics and non-steroidal 

anti-inflammatory drugs (NSAIDs) in the last 

month, no use of carnitine, vitamins E and C 

supplements 2 months before the start of the 

study. The change in the method of dialysis, 

kidney transplant and contracting to Infectious 

diseases were the exclusion criteria. All 

patients were undergoing hemodialysis 2-3 

times per week for four hours by Hemofane 

and Polysulfone filters and only 2 patients 

were on hemodialysis one-time per week. 

Participants randomly divided into two groups 

(by random numbers table), the carnitine 

group (CaG) and control groups (CoG). The 

patients in CaG consumed daily oral syrup of 

L-carnitine containing 1000 mg of carnitine, at 

the evening and after a hemodialysis session 

And the CoG did not use carnitine. Patients are 

seen monthly in dialysis centers and 

supplements were delivered to them gradually 

and to ensure of syrup consumption, the 

completed drug recall forms were taken from 

patients. 

Measurment: Patients were weighed at 

baseline and at the end of week 12 after 

hemodialysis with a minimum of cloths by 

using Seca digital scale made in Germany, 

with an accuracy of 100 grams and height was 

measured using a stadiometer with the 

accuracy of 0.05 cm without shoes. 

Participants were asked to don't change in 

physical activity, diet, medication and lifestyle 

during 3 months. To study diet style during the 

study dietary intakes of patients were assessed 

using a 24-hour dietary recall for 3 

consecutive days at baseline and at the end of 

weeks 12 by an expert. 
At the baseline and at the end of the study, 

blood sample was taken from patients before 

initiation of dialysis and transferred to the 

laboratory unit, After centrifugation of the 

samples, the serum was separated and frozen 

at -80 C. Serum CRP and FBS concentration 

were measured by latex immunoturbidimetric 

(LIA) and colorimetric method, respectively.  

Statistical analysis: Statistical analysis was 

performed using the Statistical Package for the 

Social Sciences (SPSS) version 16.0. Chi-

square test was used to compare qualitative 

variables between the two groups. Because all 

quantitative parameters had normal 

distribution according to the Kolmogorov–

Smirnov test, we used the student t-test and the 

paired t-test to compare parameters between 

and within groups respectively. Results are 

expressed as mean ± SD and differences are 

considered significant at P≤0.05. 
Ethic concideration: According to the 

inclusion and exclusion criteria, 

supplementation in the present study were safe 

and completely ethical. In addition, at the 

baseline, the goals and methods of the study 

were explained to patients. The informed 

consent form was received, if they participated 

in this study. The patients could exclude at any 

time and any stage of the research. 

 

Results 
Of the fifty hemodialysis patients initially 

enrolled, one patient in CaG was withdrawn 

because of noncompliance, one patient 

because of lack of cooperation and two 

patients due to kidney transplant and four 

patients died. 23% 0f CaG and 36% of CoG 

were female. The baseline characteristics of 

patients did not differ significantly between 

the two groups In addition, body mass index 

did not significantly change within each group 

during the study. The mean of age and 
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duration of hemodialysis in the CaG were 

63.4±12.9 (year) and 3.47±2.35 (year), 

respectively, and these figures for CoG were 

62.1±10.2 (year) and 3.35±1.9 (year), 

respectively and there was no significant 

difference between groups. There was no 

significant difference between two groups in 

history of diabetes and hypertension and 

hyperlipidemia, uses of drug and supplements, 

and the level of activity. Table 1 indicated 

baseline variables in both groups. There was 

no significant change in CRP concentrations at 

the beginning and the end of the study. The 

FBS concentration decreased in both groups, 

but the change was not significant. 

 

Discussion 
The present study showed that administration 

of 1000 mg daily oral L-carnitine for three 

months in hemodialysis patients have no 

Effect on CRP and FBS. Studies have shown 

that serum carnitine level decrease during 

hemodialysis so that this level diminished 70-

75 % in each session of hemodialysis (18). 

Moreover, given that the kidney and liver are 

the main site of carnitine synthesis (19) in 

hemodialysis patients due to the loss of renal 

tissue, carnitine synthesis is impaired (18). 

Also, due to dietary restrictions and reduce the 

consumption of dairy products and red meat in 

hemodialysis patients, carnitine intake is less 

than the amount of required (18-20). A 

common complication in patients with chronic 

renal failure, including patients on 

hemodialysis, is inflammation and several 

studies have shown that 30 to 50 percent of 

these patients have inflammation so serum 

inflammatory markers such as CRP are higher 

than in healthy individuals in hemodialysis 

patients. Inflammation can increase 

cardiovascular diseases, malnutrition, anemia, 

the predisposition to infections, cancers in 

these patients (2,3) so decreasing 

inflammation in hemodialysis patients may 

have an important role in preventing these 

complications. CRP is an acute-phase proteins 

that increases in chronic dialysis and studies 

have demonstrated the association of CRP 

with risk of cardiovascular disease (21). 

Savica in 2005 and Duranay in 2006 showed 

that 20 mg/kg carnitine infusion after each 

hemodialysis session significantly reduce 

serum CRP concentrations (9,22) but In the 

present study, serum CRP was not 

significantly different between the two study 

groups. L-carnitine in diabetic patients 

Table 1. The baseline characteristics of hemodialysis patients in the carnitine and control 

groups. 
P-value Control group Carnitine group Variable 

0.72 

0.86 

0.82 

0.86 

 

0.49 

62.1±10.2 

65.9±11.5 

24.6±3 

3.35±1.9 

 

15( 60%) 

10(40%) 

63.4± 12.9 

66.68±14 

24.4±3.4 

3.47±2.35 

 

12( 70%) 

5(30%) 

Age(year) 

Weight(kg) 

BMI (kg/m2) 

Duration of 

dialysis(year) 

History of diabetes 

   yes 

   no 

 

Table2. Mean of serum CRP concentration (µg/l) in the carnitine and control groups 
P-value Change Week12 Baseline Variable 

0.4 1.95±9.4 9.1±11.5 7.2±8.5 Carnitine group 
0.8 0.6±10.8 5.5±8.1 4.9±8.2 Control group 

 0.7 0.2 0.4 P-value 

 

Table 3. Mean of fasting blood sugar concentration (mg/dl) in the carnitine and control groups 
P-value Change Week12 Baseline Variable 

0.47 -8.6±48.6 110.1±48.2 118.7±51.4 Carnitine group 

0.5 -11.04±80.9 131.8±68.9 142.8±88.7 Control group 
 0.9 0.26 0.3 P-value 
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elevates pyruvate dehydrogenase activity that 

converts pyruvate into acetyl-CoA so increases 

the entry of glucose into the Krebs cycle and 

decreases blood glucose levels (29,31). A 

study in Patients with type 2 diabetes who had 

no symptoms of Neuropathy and retinopathy 

showed that the use of L-carnitine for 12 

weeks reduced fasting blood glucose 

significantly (32). Other studies showed that 

different doses of L-carnitine are effective in 

lowering serum glucose levels (23-25,28,29). 

Derosa study of 94 diabetic patients showed 

that Prescription of 2 gram oral l-carnitine per 

day doesn’t have Significant changes in serum 

levels of FBS, blood glucose and Hg A1c (33) 

in our study on hemodialysis patients, also no 

significant effect of taking 1 g of L-carnitine 

in reducing fasting blood glucose were 

observed. Our study showed that 

administration of 1 g L-carnitine daily as syrup 

in hemodialysis patients have no Effect on 

CRP and fasting blood sugar. Considering 

that, serum carnitine level should be low 

enough to observe the effects of L-carnitine on 

inflammatory markers and blood glucose 

levels, in this study we assumed that carnitine 

deficiency is common in hemodialysis patients 

so, serum carnitine levels were not measured 

and this is our study limitation. It is suggested 

that a large study with higher dose of L-

carnitine should be done in the future. 
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