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ABSTRACT

Objective: This clinical trial aimed to evaluate the effect of L-carnitine
on serum levels of lipid biomarkers of oxidative stress in chronic
hemodialysis patients.

Methods: From a total of 90 patients with end-stage kidney disease
enrolled in this trial, 87 patients completed the study. L-carnitine
tablets (250 mg/T) dissolved in 30 mL water (25 mg/kg) were
administered orally twice daily before meals for a period of 3 months
in the intervention group (n=44). Instead, the controls (n=43) received
placebo. Before and 12 weeks after treatment, serum levels of
malondialdehyde (MDA), low-density lipoprotein (LDL), and other
markers were measured.

Results: The mean serum levels of MDA after hemodialysis (before
L-carnitine therapy) were respectively 5.64+2.04 and 5.78%2.12
umol/L in the intervention and control groups, respectively, which
were not statistically different from the levels before hemodialysis
(5.60%2.05 and 5.74+2.16 pmol/L, respectively, p>0.05). The reduction
in MDA levels after L-carnitine therapy was significantly greater in
the intervention group vs. controls (5.174£2.04 vs. 5.60+£2.13 pumol/L,
p<0.001). In addition, the reduction in LDL levels after treatment was
significantly more evident in the intervention group compared with
that in the controls (p<0.001). The dose consumption of erythropoietin
decreased far more in the intervention group (from; 80001520 to
3750418 unite/week) than in the control group (from; 8000+318 to
6000+528) after 5 months of follow-up (p=0.029).

Conclusion: Oral administration of L-carnitine in chronic hemodialysis
patients may remarkably modulate lipid marker levels of oxidative
stress and reduce the dose consumption of erythropoietin without
any side effects.

Keywords: L-carnitine, Malondialdehyde, low-density lipoprotein,
end-stage kidney disease, hemodialysis
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Amag: Bu klinik ¢alisma, kronik hemodiyaliz hastalarinda L-karnitinin
oksidatif stresin lipit biyobelirteglerinin serum seviyeleri Uzerindeki
etkisini degerlendirmeyi amagladi.

Yontemler: Bu calismaya katilan son donem bdbrek hastaligi olan
toplam 90 hastadan 87'si ¢alismayl tamamladi. Mudahale grubuna
(n=44) 30 mL su (25 mg/kg) icinde ¢6zllmus L-karnitin tabletleri
(250 mg/T) 3 ay sureyle yemeklerden 6nce giinde iki kez oral olarak
uygulandi. Bunun yerine kontrollere (n=43) plasebo verildi. Tedaviden
once ve tedaviden 12 hafta sonra malondialdehit (MDA), dusuk
yogunluklu lipoprotein (LDL) ve diger belirteglerin serum seviyeleri
olgulda.

Bulgular: Hemodiyaliz sonrasi (L-karnitin tedavisi Oncesi) ortalama
serum MDA dizeyleri midahale ve kontrol gruplarinda sirasiyla;
5,6412,04 ve 5,78+2,12 umol/L olarak belirlendi, hemodiyaliz 6ncesi
dlzeylerden istatistiksel olarak farkli degildi (sirasiyla; 5,60+2,05
ve 5,74%+2,16 umol/L, p>0,05). L-karnitin tedavisinden sonra MDA
dizeylerindeki azalma, kontrollere kiyasla miidahale grubunda anlamli
derecede daha fazlaydi (5,17+2,04’e karsi 5,60+2,13 umol/L, p<0,001).
Ayrica tedavi sonrasinda LDL diizeylerindeki azalma, kontrollere kiyasla
midahale grubunda anlamli diizeyde daha belirgindi (p<0,001).
Eritropoetin doz tlketimi mudahale grubunda (80001520 (nite/
haftadan 3750+418 (inite/haftaya) kontrol grubuna gére (8000+318
Unite/haftadan 60004528 Unite/haftaya) 5 aylik takip sonrasinda ¢ok
daha fazla azaldi (p=0,029).

Sonug: Kronik hemodiyaliz hastalarinda L-karnitinin oral yoldan
uygulanmasi, oksidatif stresin lipit belirte¢ dizeylerini 6nemli 6lglide
modyile edebilir ve herhangi bir yan etki olmaksizin eritropoietinin doz
tiiketimini azaltabilir.

Anahtar Sozciikler: L-karnitin, malondialdehid, dusik yogunluklu
lipoprotein, son dénem bobrek hastaligi, hemodiyaliz
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INTRODUCTION

The incidence and prevalence of chronic kidney disease (CKD)
is increasing worldwide (1). Despite progress in treatment and
increasing survival rates, atherosclerosis and cardiovascular disease
are still the most important causes of mortality among patients with
end-stage renal disease (ESRD) (2,3). The progression of dyslipidemia
in these patients is affected by several factors, including carnitine
deficiency, which can lead to lipid metabolism disorders (4,5).
Carnitine or trimethyl aminobutyric acid is a natural and vitamin-like
substance in the human body that participates in many metabolic
processes such as ketogenesis regulation, control of mitochondrial
energy release, and transfer of long-chain fatty acids from the
cytoplasm to mitochondria. Therefore, the presence of sufficient
amounts of carnitine in cells is essential for the normal oxidation
of fatty acids, especially in tissues such as the heart and muscle,
which are dependent on fatty acids to generate energy (6). Plasma
levels of L-carnitine in chronic hemodialysis patients are reduced
due to abnormal kidney and liver synthesis and its loss through
the dialysis membrane, whereas lipid factors of oxidative stress,
such as malondialdehyde (MDA), remain high (7,8). Oxidation of
fatty acids and lipid metabolism are heavily influenced by carnitine
deficiency (9). Inappropriate metabolism of fatty acids occurs
along with an increase in free radical production (oxidative stress),
insulin resistance, and cell apoptosis Schreiber (10). MDA is a lipid
biomarker produced by lipid oxidation, and its level increases under
conditions of increased oxidative stress (9).

So far, few studies have been conducted to evaluate the effect of
L-carnitine on the level of lipid biomarkers of oxidative stress.
Therefore, our study aimed to investigate the effect of this drug
on the levels of lipid biomarkers of oxidative stress, i.e., MDA and
low-density lipoprotein (LDL), in chronic hemodialysis patients.
The L-carnitine dosage used in this study was less than that used
in previous studies. Therefore, if its lower doses are effective, it will
definitely be more cost-effective overall.

MATERIALS AND METHODS

Trial Design

This controlled double-blind randomized clinical trial was approved
by the Ethics Committee of Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran (approval number: IR.AJUMS.REC.1394.79
and IRCT2015112224645N2). Eligible patients with end-stage
renal failure and chronic hemodialysis who were referred to the
hemodialysis departments of Ahvaz hospitals were enrolled in this
study.

Case Study Selection Criteria

Inclusion criteria included hemodialysis patients older than 18 years
who were dialyzed three times a week and who had a history of
hemodialysis for at least 3 months. The exclusion criteria included
patients who had:

1. An acute illness at least one month before starting the study.

2. Any allergies to L-carnitine.

alanine

3. Liver cirrhosis (aspartate  aminotransferase,

aminotransferase >45 [U/L).

4. Heart failure (ejection fraction <35%).

6

Also, patients who are taking vitamin E, C, or any antioxidant

Compliance with Ethical Standards

All procedures performed in this clinical trial involving human
participants were in accordance with the ethical standards of the
national research committee and with the 2008 Helsinki Declaration
and its later amendments or comparable ethical standards. This
clinical trial was approved by the Regional Research Ethics Committee
of Ahvaz Jundishapur University of Medical Sciences (Ethical Code:
IR.AJUMS.REC.1394.79).

Randomization, Blinding, and Allocation Concealment

Considering the main purpose of the research, the researcher’s idea,
and previous studies (11), the sample size was calculated using the
following formula (3=0.8, a=0.05):

 (Zyay, + 2p)*[p1(1 — py) + p2(1 — P3)]
- (P1 — P2)?

In total, 103 patients were assessed for eligibility. Thirteen patients
were excluded from the trial due to not meeting inclusion criteria or
refused to participate in the study (Figure 1). Eventually, 90 eligible
patients were randomly divided into two parallel groups, including
patients under prescribed drug (n=44) and patients under prescribed
placebo (n=43). To maintain single-blinding, we used a “simple
randomization” by randomly assigning patients to the intervention
and control groups using a 6-item randomized block method and
an equal allocation ratio (1:1) (12). During the study, the physician,
patients, and the main investigator were blinded to drug allocation.
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Figure 1. Patient flow diagram.
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Figure 2. Comparison of malondialdehyde levels between the intervention
group (L-carnitine tablets) and controls (placebo) before and after
L-carnitine therapy.
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Figure 3. Comparison of low-density lipoprotein levels between the
intervention group (L-carnitine tablets) and controls (placebo) before and
after L-carnitine therapy.

Drug and Placebo Test

L-carnitine tablets (Behtadaru Afarinesh Company; Isfahan Scientific
and Research Township; IRAN): L-carnitine tablets (250 mg per tablet,
250 mg/T) dissolved in 30 mL water (25 mg/kg) were administered
orally twice daily before meals for three months for the intervention
group. Instead, the controls received a placebo (similar to L-carnitine)
dissolved in 30 mL water.

The placebo capsules were prepared at the pharmaceutical
laboratory of Ahvaz Jundishapur University of Medical Sciences
using a capsule filling machine approximately 2 weeks before
administration and were then stored in the same bottles as
L-carnitine bottles. The placebo capsules were completely the same
as the L-carnitine tablets in terms of size, color, and appearance, as
the recognition of the slight difference in their weight was difficult
by visual observation (whether before or after dissolving in 30 mL
water). Its compounds were microcrystalline cellulose, lactose,
corn starch, sorbitol, and talc (2% of total tablet weight), and its

taste after dissolution in water was the same as that of dissolved
L-carnitine tablets.

Monitoring
Compliance

Interventions, Recording, and Ensuring

Before any intervention, sufficient information and the advantages
of the intervention were explained to all patients, and their voluntary
consent form and readiness for cooperation were received. All
information about the supplement usage prescribed on the bottles
(two capsules 250 mg, daily before meals, for 12 weeks) for them.

A booklet was provided to each patient, including a schedule of
supplement consumption. Moreover, to ensure compliance, our
colleagues tried to call each participant daily to remind them of the
number and time of supplement consumption as well as to evaluate
the probability of side effects. After 3 months of daily follow-up, the
bottles were collected, and the remaining capsules were calculated
and recorded in the data tables.

Clinical Laboratory Testing

Before and 12 weeks after L-carnitine therapy, serum levels of MDA
(umol/L), LDL (mg/dL) were measured using standard thiobarbituric
acid and calorimetric methods.

Renal blood flow [cortical (CBF) and medullary (MBF) (mL/
min/100 g)] was evaluated by conventional high- contrast magnetic
resonance imaging, as previously described by Dujardin et al.s (13)
study. The serum levels of CKD-associated biomarkers [CRP (mg/dL),
hemoglobin (mg/dL), albumin (g/dL), creatinine (mg/dL), PTH (pg/
mL), ferritin (ng/mL), potassium (mEq/L), blood urea nitrogen (mg/
dL), calcium (md/d), and phosphorus (mg/dL)] were measured by
ELISA and electrochemical coulometry, respectively.

Statistical Analysis

All data were analyzed using SPSS version 26. The data related to
qualitative and quantitative variables were reported as frequency or
percentage and mean + standard deviation, respectively. Based on
the results of the Kolmogorov-Smirnov test, all data were analyzed
and compared with each other by different tests, including Mann-
Whitney U, chi-square, independent t-test, and paired t-test.
However, some parameters were merely evaluated to confirm the
patients with CKD and were not compared. P<0.05 was considered
statistically significant.

RESULTS

Baseline Data

From a total of 90 patients, three patients were excluded from the
study because of voluntary leave at the follow-up step after receiving
treatments and discharge (one from the intervention arm and two
cases from the control arm). Eventually, 87 patients completed this
clinical trial (44 cases in the intervention group and 43 cases into the
control group). In total, 44 (50.57%) and 43 (49.43%) were male and
female, respectively. The mean age (years) of the intervention and
control groups were respectively 50.274+9.92 and 49.04+9.61years,
respectively. There were no statistically significant differences in age
and gender between the two studied groups (p>0.05; Table 1). In
addition, there were no statistically significant differences between

7
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the two groups in terms of duration of dialysis (years), the primary
cause of chronic renal failure, and ultrafiltration rate (p>0.05; Table
1).

Laboratory Changes

Before starting the new hemodialysis, the mean serum level of MDA
was respectively 5.60+2.05 and 5.74+2.16 pmol/L, respectively,
among the intervention and control groups. The serum levels of MDA
after the hemodialysis process and before L-carnitine therapy were
respectively 5.64+2.04 umol/L and 5.78+2.12 umol/L, respectively,
in the intervention and control groups, which were not statistically
different from the levels before hemodialysis according to a paired

Table 1. Demographic characteristics of chronic hemodialysis
patients

Intervention Control
Variables ~ group, PV (1)
group, (n=44) (n=43)
Gender (sex)
Male 23 (52.27%) 21 (48.84%) 0.83
Female 21 (47.73%) 22 (51.16%) '

Age (years) 50.2749.92 49.04+9.61  0.80

Duration of dialysis

(years) in all o o

patients: Under 3 18 (40.91%) 20 (46.50%) 0.67
years

3-6 16 (36.36%) 19 (44.20%)  0.51

Over 6 years 10 (22.73%) 4 (9.30%) 0.14
Primary causes of chronic renal failure in all patients:

15 (34.10%) 13(30.23%) 0.82
11 (25%) 12 (27.91%) 0.81

6 (13.64%) 7(16.28%)  0.77

Hypertension
Diabetes mellitus
Glomerulonephritis

Polycystic kidney

disoase 3 (6.82%) 4(9.30%) 0.71
Renal stone 2 (4.54%) 2 (4.65%) 1
Infection 2 (4.54%) 2 (4.65%) 1
Unknown 5(11.36%) 3 (6.98%) 0.71
Kt/V 1.42+0.05 1.42

Albumin (g/dL) 3.39:0.07 3.40+0.10
Creatinine (mg/dL) 6.88£0.10 6.86+0.20

PTH (pg/mL) 402.06£12.07  402%17

Ferritin (ng/mL) 387.7£16.17 389+12.08 0>0.05
Potassium (mEq/L) 4.22+0.02 4.25

BUN* (mg/dL) 56.70£8.40 57+7.90

Calcium (md/d) 8.39+0.50 8.4240.20
:’r:zjzflj)orus 4.92+0.05 4.94%0.08

UFR* (cc/kg/h):

>10 34 (77.27%) 30 (69.77%)

10-13 7 (15.90%) 11 (25.58%)

>13 3 (6.82%) 2 (4.65%) 0.98

*BUN: Blood urea nitrogen, *UFR: Ultrafiltration rate.

t-test (p>0.05). The mean serum level of MDA after L-carnitine
therapy (post-hemodialysis) was 5.17+ 2.04 umol/L, which was
statistically lower than its baseline levels (p<0.001). Although MDA
levels significantly decreased in the controls, the mean difference in
reduction of MDA levels pre- and post-treatment was significantly
greater for the intervention group (p<0.001). Based on the outgroup
analysis, there were no statistically significant differences in the base
levels of MDA, whether before or after hemodialysis, between the
two groups (p>0.05; Table 2).

Although there were no statistically significant differences in the
base level of LDL between the two groups (p>0.05; Table 2), the
reduction in LDL level after treatment was significantly greater in the
intervention group than in the control group (p<0.001).

Although the serum levels of hemoglobin after L-carnitine therapy
[11.75 (9-12.50) mg/dL] were significantly higher than those before
L-carnitine therapy [11.55 (9.02-12.45); p<0.001], the increased
mean level did not significantly differ from the mean level in the
control group (p=0.33; Table 2).

The level of CRP after L-carnitine therapy [7.50 (5.62-8.90) mg/dL]
significantly decreased compared with its level before L-carnitine
therapy (post-hemodialysis) [9 (7.72-11.87), p<0.001], yet its
decreased mean level was not significantly different from its
decreased mean level in the control group (p=0.12; Table 2).

Evaluation of the levels of renal blood flow [cortical and medullary
(mL/min/100 g)] before and after L-carnitine therapy did not show
any statistically significant difference between the two groups
(p>0.05; Table 2). However, the levels of CBF and MBF were not
significantly increased after L-carnitine therapy. Moreover, based on
the intra- and outgroup analyses, the levels of systolic and diastolic
blood pressure (systolic BP=129.41+4.50, diastolic BP=80.77+7.87)
after L-carnitine therapy were not significantly different from their
levels before L-carnitine therapy (systolic BP=129.57+4.82, diastolic
BP=81.02+8.18); p>0.05) compared with the control group (Table 2).

Efficacy and Safety

The dose consumption of erythropoietin was 8,000£520 and
8,000+318 (unite/week) for the intervention and control groups,
respectively; its dose was far more decreased in the intervention
group (3,750+418) than in the control group (6,000+528) after 5
months of follow-up (p=0.029). L-carnitine therapy had no side
effects on the patients.

DISCUSSION

Hyperlipidemia and anemia are important dialysis-related
complications in patients with CKD under chronic hemodialysis (14).
A cause of these complications is a reduction in serum L-carnitine
levels. Carnitine is effective in transferring long-chain fatty acids into
the mitochondria and stabilizing the erythrocyte membrane (15,16).
The low serum concentration of carnitine in hemodialysis patients
is due to several reasons, including 1) the drainage and withdrawal
of carnitine from the dialysis filtrate membrane cause a decrease in
its plasma concentration by approximately 70 to 75% (17); 2) given
that the kidney is one of the main sites for carnitine synthesis, renal
damage can lead to disruption in carnitine synthesis (17); 3) The
amount of carnitine received from the diet in hemodialysis patients
may be less than the required amount (17,18).
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Table 2. Laboratory changes before and after L-carnitine therapy compared with the control group

Variables
Hemoglobin levels (mg/dL):
-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)WsR

LDL levels (mg/dL): before hemodialysis

-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)

CRP (mg/dL):

-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)

MDA (umol/L) in the intervention group:

-MDA (umol/L) before hemodialysis

-MDA before L-carnitine therapy (post-hemodialysis)

-MDA after L-carnitine therapy

Mean (SD) difference

PV (2)

Renal blood flow in the intervention group

- Cortical blood flow (ml/min/100g) before L-carnitine therapy
- Cortical blood flow (ml/min/100g) after L-carnitine therapy
Mean (SD) difference

PV (2)WsR

- Medullary blood flow (mL/min/100 g) before L-carnitine therapy
- Medullary blood flow (mL/min/100 g) after L-carnitine therapy
Mean (SD) difference

PV (2)Wsr

Systolic BP:

-Systolic BP” (mmHg) before L-carnitine therapy

-Systolic BP* (mmHg) after L-carnitine therapy

Mean (SD) difference

PV (2)

Diastolic BP in the intervention group:

-Diastolic BP* (mmHg) before L-carnitine therapy

-Diastolic BP* (mmHg) after L-carnitine therapy

Mean (SD) difference

PV (2)

Intervention
group, (n=4)

11.55 (9.02-
12.45)

11.75 (9-12.50)
0.17 (0.20)
<0.001""
149.27417.92
149.34+17.74
143.90£16.35
-5.36 (2.27)
<0.001™"

9(7.72-11.87)
7.50 (5.62-8.90)
-2.85 (2.90)
<0.001"

5.60+2.05
5.64+2.04
5.1742.04
-0.42 (0.24)
<0.001""

102.88+7.27
103.22+7.16
0.34 (1.14)
0.053
19.27+3.57
19.38+3.54
0.11(0.38)
0.057

129.57+4.82
129.414.50
-0.16 (0.64)

0.10

81.0248.18
80.77+7.87
-0.25 (0.61)
0.88

Control group,
(n=43)

11.80 (9.80-12.80)

12 (10-12.70)
0.16 (0.27)
<0.001™
147.32+15.73
147.40+15.62
146.16£15.57
-1.16 (0.81)
<0.001"

9.50 (8-13.50)
7 (5.50-9.50)
-3.89 (4.88)
<0.00

5.74+2.16
5.78+2.12
5.60£2.13
-0.14 (0.35)
0.01"

105.14+2.67
105.23+2.57
0.09 (0.30)
0.07
18.97+3.84
19.04+3.94
0.07 (0.25)
0.08

129.74+4.40
129.60+4.20
-0.14 (0.46)
0.06

80.8348.25
80.69+8.05
-0.14 (0.56)
0.10

PV (1)

0.40
0.66
0.33

0.60
0.58
0.51
<0.001™""

PV (1)Vwv
0.55
0.95
0.12

0.71
0.74
0.33

<0.001""
PV (1)vwu
0.06
0.08
0.17

0.71
0.67
0.53

0.86
0.83
0.87

0.86
0.83
0.87

PV (1): Comparing the mean levels of biomarkers between two groups based on the Mann-Whitney test and/or an independent samples t- test.
PV (2): Comparing the mean levels of biomarkers in each group at baseline and after L-carnitine therapy based on the Wilcoxon signed rank test
and/or a Paired t-test. Mean (SD) difference between pre- and post-treatment. * BP: Blood pressure, MWU: Mann-Whitney U test, WSR: Wilcoxon

signed-rank test.
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Fatouros et al. (19) examined the effects of L-carnitine on oxidative
stress in hemodialysis patients. In their study, 40 hemodialysis
patients were selected. They treated the control group with
intravenous L-carnitine (20 mg/kg for 8 weeks and 3 times per
week) after each dialysis. The levels of lactate, MDA, glutathione,
and carboxylase protein were measured before beginning the study.
At the end of the study, the aforementioned indices were again
measured. There was a significant reduction in the levels of oxidative
stress markers (19). Our findings confirm the results of Fatouros et
al’s (19) study in which L-carnitine therapy significantly decreased
the mean levels of lipid biomarkers of oxidative stress (MDA and LDL)
in chronic hemodialysis patients; however, we used oral L-carnitine.

In 2010, Safari et al. (20) studied the effect of carnitine on MDA
in 27 hemodialysis patients. Their results showed that oxidative
stress worsens during hemodialysis. In Safari et al. (20) study,
55.60% of patients had L-carnitine deficiency. The mean values of
pre-hemodialysis MDA and L-carnitine were 4.17+1.24 pumol/L and
7.67+3.60 mg/L, respectively, while those following hemodialysis
were 4.98+1.20 pumol/L and 2.07+1.60 mg/L, respectively. Finally,
there was found a significant relationship between carnitine
reduction and MDA increase before and after hemodialysis (20).
In this regard, our findings are in accordance with their results in
which the hemodialysis process led to a worse change in the levels
of oxidative stress-related lipid markers (i.e., MDA and LDL), but
not significantly so (p>0.05). However, we did not measure serum
carnitine levels pre- and post-treatment and merely focused on the
effects of L-carnitine therapy on various biomarkers. In our study,
the baseline value of pre-hemodialysis MDA was partially higher
than that in Safari et al. (20) study; this is probably because our
patients had previously experienced hemodialysis-related oxidative
stress. Furthermore, in our trial, a significant descending change
in the levels of MDA and LDL following L-carnitine therapy was
indicative of the remarkable role of L-carnitine in reducing the effect
of hemodialysis-related oxidative stress on lipid peroxidation.

Naini et al. (21) also described the effect of this drug on the level
of lipid biomarkers. L-carnitine causes a significant reduction
in triglyceride and a significant increase in HDL levels, but not
significantly change in LDL. In addition, a decrease in total cholesterol
was not significant in the carnitine group (21). Although our research
did not address HDL, our results indicate a significant change in the
levels of LDL and MDA following L-carnitine therapy.

Furthermore, our findings showed no significant changes in the
levels of CBF and MBF after L-carnitine therapy. In addition, the levels
of systolic and diastolic blood pressure after L-carnitine therapy did
not considerably differ from their levels before L-carnitine therapy,
which confirmed the findings of Kudoh et al. (22). However, Kudoh
et al. (22) reported that systolic and diastolic blood pressures were
insignificantly increased after 3 months of L-carnitine therapy; such
a questionable increase is contrary to our findings.

In this study, there was a significant inverse correlation coefficient
between MDA levels and medullary and cortical blood flow (r>0.50,
p<0.001), whether before or after L-carnitine therapy. Such a
correlation may indicate the effect of MDA-related oxidative stress
on vasoconstriction and renal blood flow. In this study, L-carnitine
therapy modulated the adverse effect of MDA-related oxidative
stress on renal blood flow, but not significantly.
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Furthermore, the remarkable impact of L-carnitine therapy on
reducing the dose consumption of erythropoietin after 5 months
indicates its strong therapeutic role in chronic hemodialysis patients.

Study Limitations

The exact information about the patient’s diet and the possible
stressful conditions was beyond our control, which may have
affected the laboratory results. Serum carnitine levels were not
measured among patients; therefore, this study has not assessed its
changes and/or correlations with other biomarkers.

Study Strength

In this randomized and single-blinded clinical trial, the impact of
L-carnitine therapy on renal blood flow, blood pressure, and the
dose consumption of erythropoietin was evaluated in addition to
lipid and hematologic markers.

CONCLUSION

Our findings suggest that oral administration of L-carnitine in patients
with ESRD undergoing chronic hemodialysis has a significant effect
on modulating the lipid biomarkers of oxidative stress and reducing
the dose consumption of erythropoietin.

What is already known about this topic?

It was previously proven that the plasma levels of L-carnitine are
reduced in chronic hemodialysis patients, whereas lipid biomarkers
of oxidative stress remain high. A few studies have shown that
L-carnitine therapy in hemodialysis patients can induce a significant
reduction in the level of oxidative stress markers.

What does this study add?

Our findings strongly confirmed that the administration of
L-carnitine in ESRD patients undergoing chronic hemodialysis
significantly reduced the levels of lipid biomarkers of oxidative
stress. Furthermore, L-carnitine therapy significantly reduced the
dose consumption of erythropoietin after 5 months without any
side effects. In addition, our findings showed a significant inverse
correlation between MDA levels and medullary and cortical blood
flow, implying that L-carnitine therapy can modulate the adverse
effect of MDA-related oxidative stress on renal blood flow, but not
significantly.
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