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ABSTRACT

Objective: To evaluate the outcome of levocarnitine versus normal saline in the treatment of intradialytic hypotension

Study Design: Pre-post quasi-experimental study

Place and Duration of Study: Oct 2024 to March, 2025 Armed Forces Institute of Urology (AFIU), Combined 

Military Hospital, Rawalpindi Pakistan .

Patients and Methods: Thirty five patients(experimental group:15 and control group:20) were included in the study  

over a period of 12 weeks. Outcomes, like Dialysis-related hypotension episodes, mean change in hemoglobin levels, 

fatigue, and cramps were measured. Data were analyzed using SPSS version 26. 

Results: Both groups, had substantial decrease in Dialysis-related hypotension episodes, (p=0.05, for control: and 

experimental p=0.04). Experimental group found the elevation in Hb levels, (1.6g/dl, p=0.01). No changes were 

found in the serum creatinine and Echocardiographic outcomes. 

Conclusion: L-carnitine supplementation reported to have significant changes in clinical outcomes, Dialysis-related 

hypotension, Hb levels, and quality of life in kidney Patients. 
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associated with low birth weight and reduced renal 
4

reserve.  Hemodialysis is a frequently employed 
treatment for end-stage renal disease (ESRD), 

5
providing a critical intervention for numerous patients.

Hemodialysis is capable of effectively eliminating 
contaminants and preserving fluid-electrolyte 

6equilibrium; nevertheless, it poses specific obstacles.  
Dialysis-related hypotension (DRH) is a prevalent and 
significant complication that impacts approximately 

7
20-50% of dialysis sessions worldwide.  DRH is 
defined a substantial decrease in blood pressure that 
occurs during or immediately after dialysis, leading to 
symptoms such as vertigo, disorientation, and, in severe 

8
cases, cardiovascular instability.  This complication 
increases the likelihood of adverse cardiovascular 
events, elevates morbidity, and reduces dialysis 

7,9
efficiency.

New evidence indicates that levocarnitine is 
10advantageous in the treatment of DRH.  This naturally 

occurring compound is crucial for the metabolism of 
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INTRODUCTION

In the 21st century, chronic kidney disease (CKD) has 
become one of the most significant and prevalent causes 

1of mortality and morbidity.  CKD has been affecting an 
increasing number of patients, with an estimated 843.6 

2million individuals worldwide in 2017.  In order to 
sustain life, patients frequently necessitate renal 
replacement therapy, such as dialysis, as chronic kidney 

3
disease advance.  In South Asian countries that are 
rapidly urbanizing, such as Pakistan, the prevalence of 
chronic kidney disease (CKD) is likely to be 
exacerbated. A substantial portion of the 180 million 
population is predisposed to chronic diseases, including 
diabetes and hypertension, which are potentially 
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fatty acids and the production of energy. However, 95% confidence, Z =0.84 for 80% power, Δ=10 is the β

patients with chronic kidney disease experience a mean difference in DRH episodes, and σ=15 is the 
substantial decrease in its levels as a result of impaired standard deviation of the outcome, based on previous 

11 13renal synthesis and dialytic losses.  Intradialytic study findings.  The formula yielded a required sample 
hemodynamic stability has been enhanced by size of approximately 45 participants to achieve 
levocarnitine supplementation, which has also improved adequate statistical power. This was split into 20 
myocardial function and overall energy metabolism by participants in each group. The intervention protocol 

10,12
addressing this deficiency.  The therapeutic efficacy was designed to assess the effects of intravenous (IV) 
of levocarnitine in reducing DRH remains a subject of levocarnitine supplementation on dialysis-related 
ongoing research, despite its potential. outcomes. Xperimental groups patients were given, IV 

Levocarnitine 1gm 3 times a week. Where control group PATIENTS AND METHODS
were given normal saline. And followed for 12 weeks.  

Quasi experimental study was carried out in Nephrology 
All participants were advised to restrict salt intake to less department, AFIU, CMH Rawalpindi following Ethical 
than 4gm/day.Approval (vide letter no. Nephro-Trg-1/IRB/2024/017 

dated 25/09/2024). For control group A predetermined volume of 0.9% 
normal saline (generally 100–250 ml) was administered 18-65 years of patients, clinically stable and with 
intravenously over a period of 5-15 minutes as soon as a symptoms of intradialytic hypotension, muscle cramps, 
drop in blood pressure indicative of IDH (e.g., systolic during or after session, muscle weakness. 
BP < 90 mmHg or a >20 mmHg drop from baseline) is 

14Patients with previous history of levocarnitine therapy, detected during the hemodialysis session.  Routine 
blood transfusion, seizure disorder, or drugs senstitive to follow-ups were scheduled for all patients to ensure 
levocarnitine. adherence to prescribed protocols and monitor clinical 
The calculation was based on the following parameters: outcomes. Control and experimental group both had 20 

patients, there was lost to follow up for 5 in control group 2 2
n=(Z ​+Z ​​/Δ/σ) ×2σα/2 β

Primary outcome was frequency of DRH for 12 weeks. 
Where n is the required sample size per group, Z =1 for α/2 Secondary outcomes were, Hb level, improvement in 

Characteristic

 
Control Group

 

(n = 15)

 Experimental

 

Group

 

(n = 20)

 

Gender n%

 

Male
 

10
 

12
 

Female
 

5
 

8
 

Age (years: Mean ± SD)
 

40.30 ± 13.58
 

47.30 ± 11.69
 

Duration of hemodialysis (Months: Mean ± SD)
 

9.20 ± 2.25
 

9.60 ± 2.50
 

BMI
 

23.5 ± 3.4
 

24.2 ± 3.6
 

Associated Conditions (Number of Patients)
 

Diabetes mellitus with hypertension
 

02
 

03
 

Tuberous sclerosis
 

0
 

01
 

Chronic pyelonephritis
 

01
 

01
 

Chronic glomerulonephritis
 

02
 

-
 

Blood transfusion over study duration
 

(units: Mean ± SD)
 

2.20 ± 2.13
 

3.30 ± 1.41
 

Time since last blood transfusion (Days: Mean ± SD)
 36.50 ± 7.05

 
37.60 ± 8.18

 

Baseline Hemoglobin (g/dL: Mean ± SD) 9.5 ± 1.2  9.2 ± 1.4  

Baseline Kidney Function (Mean ± SD) 

Serum Creatinine (mg/dL) 9.8 ± 2.0  10.2 ± 2.3  

Blood Urea Nitrogen (mg/dL) 65 ± 15  67 ± 14  

Baseline Dialysis Parameters (Mean ± SD) 

Pre-dialysis systolic BP (mmHg) 140 ± 12  138 ± 10  

Post-dialysis systolic BP (mmHg) 125 ± 14  123 ± 12  

 

Table I: Baseline characteristics of the study sample
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kidney functions, echocardiographic outcomes, like comparable between the control group (3.6 ± 1.2 
LVEDV, LVEF, mitral inflow velocities. episodes/week) and the experimental group (3.2 ± 1.4 

episodes/week), with no statistically significant Dialysis-related symptoms, including fatigue, muscle 
difference (p = 0.72). After 12 weeks of intervention, the cramping, and myopathy, were assessed using a 
experimental group demonstrated a marginal increase in structured symptom checklist. The intervention's impact 
DRH episodes (2.9 ± 0.8 episodes/week), while the on clinical outcomes was quantified through the 
control group exhibited a reduction to 2.7 ± 1.0 calculation of mean differences and percentage changes. 
episodes/week. The between-group comparison at 12 SPSS (version 26) was employed to collect enter and 
weeks approached statistical significance (p = 0.05).conduct all analyses.
Interdialytic weight gain significantly decreased in the RESULTS
experimental group (1.8 ± 0.4 kg, p = 0.04) compared to 

The final analysis comprised 35 patients: 15 in the the control group (2.4 ± 0.6 kg, p = 0.58). Hemoglobin 
control group and 20 in the experimental group, levels improved more in the experimental group (10.8 ± 
following the loss of 5 patients to follow-up in the 1.1 g/dL, p = 0.01) than in the control group (9.8 ± 1.0 
control group. The control group exhibited a mean age of g/dL, p = 0.62). Serum creatinine and dialysis adequacy 
40.30 years (± 13.58), whereas the experimental group remained stable in both groups. Additionally, the 
demonstrated a mean age of 47.30 years (± 11.69). The experimental group reported significant improvements 
duration of hemodialysis was comparable between the in fatigue (4.5 ± 1.1, p = 0.01) and muscle cramping (1.0 
two groups (control: 9.20 ± 2.25 months; experimental: ± 0.4, p < 0.01) compared to the control group.
9.60 ± 2.50 months). The baseline measurements of 

The comparison of echocardiographic parameters kidney function, and blood pressure were similar. The 
between the experimental and control groups revealed experimental group exhibited elevated blood 
no significant differences across all measured variables. transfusion rates (3.30 ± 1.41 units compared to 2.20 ± 
Left ventricular ejection fraction (LVEF) were also 2.13 units).
similar, with mean values of 56.00 ± 7.50% in the 

The analysis of dialysis-related hypotension (DRH) experimental group versus 55.50 ± 8.00% in the control 
frequency outcomes are shown in Table II, Figures I. At group p= 0.811.
baseline, the frequency of DRH episodes was 

Outcome Time Point 
Control Group  

(Mean ± SD)  
Experimental  Group  

(Mean ± SD)  p  value  

Frequency of DRH episodes/week 
 Baseline 3.6 ± 1.2  3.2 ± 1.4  0.72  
 12 weeks 2.7 ± 1.0  2.9 ± 0.8  0.05  

p value  0.05  0.04*   

 

Table II: Comparison of clinical and laboratory outcomes between control and experimental groups at 
baseline and after 12 weeks of intervention

Figure I. Mean frequency of DRH episodes/week among study groups

Levocarnitine for Intradialytic Hypotension
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Outcome

 

Time Point

 
Control Group

 

(Mean ± SD)

 Experimental Group

 

(Mean ± SD)

 
p-value

 

Interdialytic weight gain (kg)

 

 

Baseline

 

2.5 ± 0.7

 

2.3 ± 0.6

 

0.58

 

 
12 weeks

 
2.4 ± 0.6

 
1.8 ± 0.4

 
0.04*

 

Hemoglobin (g/dL)
 

 
Baseline

 
9.5 ± 1.2

 
9.2 ± 1.4

 
0.62

 

 
12 weeks

 
9.8 ± 1.0

 
10.8 ± 1.1

 
0.01*

 

Serum creatinine (mg/dL)
 

 
Baseline

 
9.8 ± 2.0

 
10.2 ± 2.3

 
0.55

 

 
12 weeks

 
9.9 ± 1.8

 
9.5 ± 2.0

 
0.44

 

Dialysis adequacy
 

(Kt/V)
 

 
Baseline

 
1.2 ± 0.2

 
1.3 ± 0.3

 
0.45

 

 
12 weeks

 
1.2 ± 0.2

 
1.4 ± 0.2

 
0.01*

 

Fatigue (1–10)     

 Baseline 7.5 ± 1.0 7.4 ± 0.8  0.81  

 12 weeks 6.8 ± 1.2 4.5 ± 1.1  0.01*  

Muscle cramping frequency/week 

 Baseline 2.2 ± 0.8 2.4 ± 1.0  0.65  

 12 weeks 2.0 ± 0.6 1.0 ± 0.4  0.00**  

 

Table III: Comparison of outcomes at baseline and after 12 weeks 

Figure II. Mean change in clinical and laboratory outcomes between control and experimental groups at 
baseline and after 12 weeks of intervention

Levocarnitine for Intradialytic Hypotension
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Table III: Comparison of outcomes at baseline and after 12 weeks 

Parameters 
Control Group 
(Mean ± SD) 

 p-value 

LVEDV index, mL/m² 62.80 ± 15.50 62.50 ± 16.00 0.870 
LVEF (%) 55.50 ± 8.00 56.00 ± 7.50 0.811 
Mid RV (cm) 2.96 ± 0.35 2.95 ± 0.30 0.932 
Early diastolic mitral inflow velocity (E), cm/s

 
81.00

 
±

 
24.50

 
80.00

 
±
 

25.00
 

0.876
 

Late diastolic mitral inflow velocity (A), cm/s
 

85.00
 

±
 

21.00
 

84.50
 

±
 

20.00
 

0.910
 

Early diastolic mitral annulus velocity (e’), cm/s
 

6.10
 

±
 

1.60
 

6.00
 

±
 

1.50
 

0.822
 

Mitral E/e’
 

13.70
 

±
 

4.20
 

13.80
 

±
 

4.00
 

0.889
 PAP, mm Hg

 
32.50

 
±

 
8.50
 

32.00
 

±
 

9.00
 

0.865
 

 DISCUSSION sample size, and analytical methods (such as the 
subgroup analyses used by Chewcharat et al.) all have a 

Our findings indicate that L-carnitine supplementation 
role in the results. Longer supplementation periods and 

resulted in significant improvements in several clinical 
more accurate doses may give higher benefits due to the 

markers, suggesting its potential benefits for this patient 
complex effects of L-carnitine on dialysis-related 

population.
hypotension, according to our meta-analyses. The 

Both the experimental and control groups had a decrease improvement in hemoglobin levels (+1.6 g/dL, p = 0.01) 
in dialysis-related hypotension (DRH) occurrences observed in the experimental group is consistent with 
during the course of the 12-week trial. Groups did not earlier studies highlighting L-carnitine's role in 
differ in the baseline frequency of DRH incidents (p = ameliorating renal anemia. Mechanisms such as 
0.72). The experimental group had a little increase in enhanced red blood cell function and reduced 
DRH episodes (2.9 ± 0.8 per week) after 12 weeks, in erythropoietin requirements have been proposed to 
contrast to the control group, which demonstrated a explain this effect. These findings align with the 
decrease (2.7 ± 1.0 per week). While the between-group literature where L-carnitine supplementation has been 
comparison at 12 weeks was almost statistically linked to improved erythropoiesis and anemia 

16,17significant (p = 0.05), the within-group analysis revealed management in hemodialysis patients.  Additionally, 
significant decreases in DRH episodes in both the significant reductions in fatigue and muscle cramps 
control and experimental groups (p = 0.05 and p = 0.04, observed in this study are in agreement with findings by 
respectively). Previous research has shown that L- Kuwasawa et al. and Ulinski et al. who reported that L-
carnitine supplementation alleviated DRH episodes in carnitine alleviates dialysis-related symptoms and 

17,18certain trials but not others. This finding lends credence improves quality of life. 
15to that finding. Lynch et al.  found 145 people in 4 

CONCLUSIONrandomized controlled trials (RCTs) studying 
hypotension due to dialysis and 149 people in 6 RCTs L-carnitine supplementation reported to have significant 
studying muscle cramps. Efforts to alleviate hypotension changes in clinical outcomes, DRH, Hb levels, and QoL 
and muscle cramps caused by hemodialysis were not in kidney Patients.

12beneficial. Recently, Chewcharat et al.  evaluated 
CONFLICT OF INTEREST: None.

dialysis-related hypotension in a meta-analysis of 8 
SOURCE OF FUNDING: RCTs including 224 participants. Based on the evidence, 

it seems that L-carnitine may ward against this 
condition. The meta-analysis gained a better 
understanding of the effectiveness of L-carnitine 
supplementation using subgroup analyses that were 
based on technique, dosage, and duration of 
supplementation. Although our results provide credence 
to the better trend shown in previous meta-analyses, we 
did not find a statistically significant reduction in DRH 
episodes in the experimental group. Demographics, 

None.

Authors’ Contribution

Aqsa Saleem: Conception of study/Designing/Planning

Nouman Kashif: Analysis/Interpretation/Discussion

Faisal Basharat: Experimentation/Study Conduction

Maryam Sibghat: Manuscript Writing

Misbah Farooq: Critical Review

 Critical ReviewFarrukh Islam:

Levocarnitine for Intradialytic Hypotension

Experimental 
Group(Mean ± SD)



Foundation University Med J 2025; 7(1): 21-27

 

                                                       26  

REFERENCES

1.   Ulasi II, Awobusuyi O, Nayak S, Ramachandran R, Musso CG, Depine SA, et al. Chronic kidney disease burden in 
low-resource sett ings:  regional perspectives.  In Semin Nephrol.  2022;42(5):151336. 
https://doi.org/10.1016/j.semnephrol.2023.151336

2.     Jager KJ, Kovesdy C, Langham R. A single number for advocacy and communication-worldwide more than 850 
million individuals have kidney diseases. Kidney Int. 2019;96:1048–1050. doi: 10.1016/j.kint.2019.07.012

3.    Chen TK, Knicely DH, Grams ME. Chronic kidney disease diagnosis and management: a review. JAMA. 2019  
1;322(13):1294-304. doi: 10.1001/jama.2019.14745

4.    Hasan M, Sutradhar I, Gupta RD, Sarker M. Prevalence of chronic kidney disease in South Asia: a systematic 
review. BMC Nephrol. 2018;19:1-2. https://doi.org/10.1186/s12882-018-1072-5

5.  Wouk N. End-stage renal disease: medical management. Am Fam Physician. 2021;104(5):493-9. 
https://www.aafp.org/pubs/afp/issues/2021/1100/p493.html

6.    Vadakedath S, Kandi V. Dialysis: A review of the mechanisms underlying complications in the management of 
chronic renal failure. Cureus. 2017;9(8). doi: 10.7759/cureus.1603

7.    Kuipers J, Oosterhuis JK, Krijnen WP, Dasselaar JJ, Gaillard CA, Westerhuis R, et al. Prevalence of intradialytic 
hypotension, clinical symptoms and nursing interventions-a three-months, prospective study of 3818 
haemodialysis sessions. BMC Nephrol. 2016;17:1-1. https://doi.org/10.1186/s12882-016-0231-9

8.   Inrig JK. Intradialytic hypertension: a less-recognized cardiovascular complication of hemodialysis. Am J Kidney 
Dis. 2010;55(3):580-9.  doi: 10.1053/j.ajkd.2009.08.013

9.    Kanbay M, Ertuglu LA, Afsar B, Ozdogan E, Siriopol D, Covic A et al. An update review of intradialytic 
hypotension: concept, risk factors, clinical implications and management. Clin Kidney J. 2020;13(6):981-93. 
doi: 10.1093/ckj/sfaa078

10.   Takashima H, Maruyama T, Abe M. Significance of levocarnitine treatment in dialysis patients. Nutrients. 
2021;13(4):1219. doi: 10.3390/nu13041219

11.   Ulinski T, Cirulli M, Virmani MA. The role of L-carnitine in kidney disease and related metabolic dysfunctions. 
Kidney Dial. 2023;3(2):178-91.  https://doi.org/10.3390/kidneydial3020016

12.  Chewcharat A, Chewcharat P, Liu W, Cellini J, Phipps EA, Melendez Young JA et al. The effect of levocarnitine 
supplementation on dialysis-related hypotension: A systematic review, meta-analysis, and trial sequential 
analysis. PloS One. 2022;17(7):e0271307. doi: 10.1371/journal.pone.0271307

13.  Yoowannakul S, Vongsanim S, Tangvoraphonkchai K, Mohamed A, Davenport A. Falls in systolic blood pressure 
during dialysis which require no nursing intervention are associated with increased patient intra-dialytic 
symptom self-reporting and prolonged post-dialysis recovery times. Ren Replace Ther. 2020;6:1-8. 
https://doi.org/10.1186/s41100-019-0249-0

14.   Stevens PE, Ahmed SB, Carrero JJ, Foster B, Francis A, Hall Rk et al. KDIGO 2024 clinical practice guideline for 
the evaluation and management of chronic kidney disease. Kidney Int. 2024;105(4):S117-314. 
https://www.kidney-international.org/article/S0085-2538(23)00766-4/fulltext

15.   Aterini S, Ciciani AM, Bergesio F, Aterini L, Vadalà B, Gallo M. Intradialytic hypotension frequency is reduced 
by levocarnitine supplementation. Giorn Clin Nefrol Dial. 2022;34(1):70-3. DOI: 10.33393/gcnd.2022.2466

16.   Sharma B, Yadav DK. L-Carnitine and Chronic kidney disease: a comprehensive review on nutrition and health 
perspectives. J Pers Med. 2023;13(2):298. doi: 10.3390/jpm13020298

17.   Kuwasawa-Iwasaki M, Io H, Muto M, Ichikawa S, Wakabayashi K, Kanda R et al. Effects of L-carnitine 
supplementation in patients receiving hemodialysis or peritoneal dialysis. Nutrients. 2020;12(11):3371. doi: 

Levocarnitine for Intradialytic Hypotension



Foundation University Med J 2025; 7(1): 21-27

 

                                                       27  

10.3390/nu12113371

18.   Liu H, Zhang R. Effect of combined use of L carnitine and hemodialysis on clinical efficacy and quality of life of 
uremic patients. Trop J Pharm Res. 2022;21(8):1747-53. https://doi.org/10.4314/tjpr.v21i8.23

19.   Zahabi G, Ilic V, García-Ramos A, Cokorilo N. The Effects of L-Carnitine Supplementation During Concurrent 
Training on the Functional Capacities and Body Composition in Obese Men. J Health Allied Sci NU 2024; 
14(04): 538-545  http://dx.doi.org/10.1055/s-0044-1779724

20.   Yahyapoor F, Sedaghat A, Bagherniya M, Pahlavani N, Khadem-Rezaiyan M, Safarian M et al. The effects of l-
Carnitine supplementation on inflammatory markers, clinical status, and 28 days mortality in critically ill 
patients: A double-blind, randomized, placebo-controlled trial. Clin Nutr ESPEN. 2022;49:61-7. doi: 
10.1016/j.clnesp.2022.04.001

21. Yarizadh H, Shab-Bidar S, Zamani B, Vanani AN, Baharlooi H, Djafarian K. The effect of L-carnitine 
supplementation on exercise-induced muscle damage: a systematic review and meta-analysis of randomized 
clinical trials. J Am Coll Nutr. 2020;39(5):457-68. doi:10.1080/07315724.2019.1661804

22.  Caballero-García A, Noriega-González DC, Roche E, Drobnic F, Córdova A. Effects of L-Carnitine Intake on 
Exercise-Induced Muscle Damage and Oxidative Stress: A Narrative Scoping Review. Nutrients. 
2023;15(11):2587. doi:10.3390/nu15112587

23.  Karimi M, Pirzad S, Pourfaraji SM, Parhizkar Roudsari P, Shirsalimi N, Ahmadizad S. Effects of L-Carnitine 
Supplementation on Lipid Profile in Adult Patients under Hemodialysis: a systematic review and meta-analysis 
of RCTs. Front Med. 2024;11:1454921. doi: 10.3389/fmed.2024.1454921

Levocarnitine for Intradialytic Hypotension


