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1. Introduction 

Acute kidney injury (AKI) is a clinical condition 

characterized by a rapid decline in kidney function 

that causes homeostatic failure in regulating fluid, 

electrolyte, and acid-base balance within hours to 

days. AKI, which affects up to half of the critically ill 

patients, is closely related to both short and long-term 

mortality and morbidity. The mechanism thought to 

play a role in this is a multi-organ failure, such as the 

brain and other organs, through decreased renal 

clearance of drugs, metabolites, and other potential 

neurotoxins. The resulting metabolic complications 

stem from decreased excretory capacity and increased 

catabolism. The rapid process of gluconeogenesis in 

AKI patients and the breakdown of structural proteins 

results in the release of both organic and inorganic 

metabolic products into the intravascular space. 

Morbidity and mortality often result from accumulated 

concentrations of these substances, such as 

hyperkalemia, which play a role in the 

pathophysiology of cardiotoxicity.1-5 
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A B S T R A C T  

Background: Acute kidney injury (AKI) is a clinical condition characterized 
by a rapid decline in kidney function that causes homeostatic failure in 

regulating fluid, electrolyte, and acid-base balance within hours to days. 
Nutritional supplementation is effective in replacing lost protein and as an 

energy reserve. This study aimed to determine the effect of intravenous 
essential amino acid supplementation on the recovery of kidney function in 

acute kidney injury patients at Dr. Mohammad Hoesin General Hospital, 
Palembang, Indonesia. Methods: This study is an open clinical trial of 

experimental research. A total of 34 research subjects participated in this 
study, where the subjects were grouped into treatment (IV amino acid 

supplementation) and placebo groups. Data analysis was carried out using 
STATA in univariate and bivariate. Results: Administration of amino acid 

supplements can reduce creatinine by 1.36. Meanwhile, the placebo was 
unable to reduce creatinine levels and even caused an increase in creatinine 

by 0.26. Conclusion: Intravenous administration of essential amino acid 

supplements has an effect on the recovery of kidney function in acute kidney 
injury patients at Dr. Mohammad Hoesin General Hospital, Palembang, 

Indonesia. 
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Nutritional supplementation is effective in 

replacing lost protein and as an energy reserve. 

Several studies have shown that protein/amino acid 

supplementation is associated with improved 

nutritional status through increased serum albumin 

levels. A study showed that amino acid 

supplementation in a patient who had AKI and severe 

abdominal trauma due to a severe traffic accident, 

where L-essential amino acid administration for 25 

days helped the patient restore the weight lost during 

treatment, wound healing, and positive nitrogen 

balance. Rapid response, with stable blood urea levels 

and disappearance of uremia symptoms.6-9 This study 

aimed to determine the effect of intravenous essential 

amino acid supplementation on the recovery of kidney 

function in acute kidney injury patients at Dr. 

Mohammad Hoesin General Hospital, Palembang, 

Indonesia. 

 

2. Methods 

This study is an experimental study with an open 

clinical trial design. This study was conducted in the 

intensive care unit (ICU) and the inpatient ward of the 

Internal Medicine Section of Dr. Mohammad Hoesin 

General Hospital, Palembang, Indonesia. A total of 34 

research subjects participated in this study. The 

inclusion criteria were subjects aged >18 years who 

were diagnosed with AKI based on KDIGO criteria in 

the ICU or inpatient ward, and the subject and/or 

patient's family received information regarding the 

explanation of the study and expressed willingness to 

participate in the study by signing informed consent. 

The research subjects were grouped into the treatment 

group and the placebo group. The treatment group was 

a group of IV fluids infusion of amino acids-L100 g/L 

given to patients in the intervention group (providing 

supplementation with a maximum of 100 grams of 

amino acids per day) for 3 days. This study was 

approved by the medical and health research ethics 

committee at Dr. Mohammad Hoesin General Hospital, 

Palembang, Indonesia. 

Before and after the intervention, an examination 

was carried out to assess kidney function. Assessment 

of kidney function is done by measuring creatinine 

levels. Data analysis was carried out using STATA 

software version 14.0. Univariate analysis for 

categorical data is presented in the form of frequency 

distribution using percentages or proportions. 

Numeric data will be presented in the form of mean or 

standard deviation. Bivariate analysis for categorical 

data was aimed at examining differences in the 

proportion of recovered and non-recovered AKI 

patients in the intervention and placebo groups, with 

a p-value <0.05. 

 

3. Results 

Table 1 presents the general characteristics of the 

research subjects. The majority of research subjects 

are female. The majority of subjects had a history of 

high school education and had a normal body mass 

index. Table 2 presents the distribution of 

comorbidities and AKI etiology of the study subjects. 

The majority of research subjects had comorbid 

dehydration and infection. Of the research subjects, 

the majority had prerenal AKI etiology. 

 

4. Discussion 

In a clinical trial of 53 critically ill patients, it was 

found that intravenous administration of amino acids 

could provide a faster AKI healing time. Another 

clinical trial of 14 critically ill patients with creatinine 

clearance of less than 50 mL/min showed that the 

intervention group who received higher doses of amino 

acids had improved diuresis and required lower doses 

of furosemide. A sub-group analysis of a cluster RCT 

aimed at evaluating nutritional guidelines in 242 

critically ill patients who were at high risk for renal 

dysfunction at admission found that significantly 

higher daily protein intake put these patients at lower 

risk of needing RRT (Renal replacement therapy).  
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Table 1. General characteristics of research subjects. 

 Group 

Total (n=34) Amino acid 
supplements (n=17) 

Placebo (n=17) 

Age 54.0 (22-70) 54 (24-70) 55 (22-65) 

Gender 
Male 
Female 

 
13 (38.2 %) 
21 (61.8 %) 

 
6 (35.3 %) 
11 (64.7 %) 

 
7 (41.2%) 

10 (58.8 %) 

Education 
Primary school 
Junior high school 
Senior high school 
College 

 
6 (17.6 %) 
7 (20.6 %) 
15 (44.1 %) 
6 (17.6 %) 

 
4 (23.5%) 
4 (23.5 %) 
8 (47.1 %) 
1 (5.9 %) 

 
2 (11.8 %) 
3 (17.6 %) 
7 (41.2 %) 
5 (29.4%) 

IMT 
Underweight 
Normal 

 
9 (26.5 %) 
25 (73.5%) 

 
6 (35.3%) 

11 (64.7 %) 

 
3 (17.6 %) 
14 (82.4 %) 

 

Table 2. Distribution of comorbidities related to the intervention group. 

 Group Etiology 

Total 

(n=34) 

Amino acid 

supplements 

(n=17) 

Placebo 

(n=17) 

Prerenal 

(n=18) 

Renal 

(n=16) 

Dehydration 8 (23.5%) 4 (23.5%) 4 (23.5%) 4 (22.2%) 4 (25%) 

Malnutrition 5 (14.7%) 2 (11.8%) 3 (17.6%) 4 (22.2%) 1 (6.3%) 

Infection 7 (20.6%) 3 (17.6%) 4 (23.5%) 4 (22.2%) 3 (18.8%) 

SLE 1 (2.9%) 1 (5.9%) 0 (0%) 0 (0%) 1 (6.3%) 

HHD 5 (14.7%) 3 (17.6%) 2 (11.8%) 3 (16.7%) 2 (12.5%) 

Drugs 2 (5.9%) 2 (11.8%) 0 (0%) 1 (5.6%) 1 (6.3%) 

CHF 2 (5.9%) 1 (5.9%) 1 (5.9%) 0 (0%) 2 (12.5%) 

CAD 2 (5.9%) 0 (0%) 2 (11.8%) 1 (5.6%) 1 (6.3%) 

Anemia 2 (5.9%) 1 (5.9%) 1 (5.9%) 1 (5.6%) 1 (6.3%) 

 

 

Table 3 presents a comparison of creatinine levels 

between groups. The results of the study showed that 

the provision of amino acid supplements was able to 

reduce creatinine by 1.36. Meanwhile, the placebo was 

unable to reduce creatinine levels and even caused an 

increase in creatinine by 0.26. 

Table 3. Comparison of creatinine levels and its changes between groups. 

 Group 

Amino acid supplements (n=17) Placebo (n=17) p’ 

Before After Change p Before After Change p 

Creatinine  3.23± 1.71 1.87± 1.11 1.36 0,001a 2.60± 0.56 2.86± 1.47 -0.26 0.492a 0,04b 

   p: p-value before and after treatment. p': p-value after treatment between groups. a) Wilcoxon test b) Unpaired T test, 

significant if p<0.05. 

 

In comparison, a study of 474 critically ill patients 

found no main outcome difference in the form of the 

duration of kidney dysfunction between the 

intervention group and the control group (mean 

difference 0.21 days AKI, 95% CI -0.27-1.04; P=0.45), 

even though the amino acid intervention was 

significantly improved eGFR (treatment group x time 

interaction; P=0.004), with a peak difference of 7.7 

mL/min/1.73m2 (95% CI 1.0-14.5 mL/min/1.73m2). 

Daily urine output was also significantly increased 

(+300 mL/d, 95% CI 145-455 mL; P=0.0002). Different 

results were shown by clinical trials that compared the 
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dose of amino acid supplementation in addition to the 

daily caloric intake of 2000 kcal (group 1 = 75 g; group 

2 = 150 g). The results showed a significant difference 

in nitrogen balance between the two groups (p <0.01), 

balanced daily fluids, and required a lower dose of 

furosemide (p<0.05). However, this clinical trial only 

included 14 patients, so the internal validity of the 

study was in doubt. eGFR increase and enhancement 

of urine output, possibly indicating that the 

hyperfiltration response to amino acids may be 

maintained in critically ill patients in general.10-15 

A randomized controlled trial (RCT) performed in 

adult patients undergoing cardiac surgery 

demonstrated that amino acid infusions started 

immediately after surgery significantly increased renal 

blood flow, GFR, and renal oxygen consumption in this 

patient population. Animal models show that the 

resulting increase in renal blood flow after eating 

protein can protect the kidney from acute ischemic 

threats. Intravenous amino acid infusions are known 

to have an effect on renal hemodynamics. High protein 

intake results in afferent arteriolar vasodilatation and 

decreased renal vascular resistance with consequent 

increased renal blood flow. As feedback, the 

glomerular filtration rate (GFR) increases up to 35% 

above the baseline GFR.16-20 

 

5. Conclusion 

Intravenous administration of essential amino acid 

supplements has an effect on the recovery of kidney 

function in acute kidney injury patients at Dr. 

Mohammad Hoesin General Hospital, Palembang, 

Indonesia. 
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