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ABSTRACT 

Background: Chronic kidney disease (CKD) has challenged the healthcare system for years. Use of α-

ketoanalogue (KA) supplemented with a low protein diet (LPD) may improve renal function. In this study, we 

aim to find out the effectiveness of KA supplemented with LPD for the therapy of CKD. 

Methods: A quantitative cross-sectional study was conducted at Shree Birendra Hospital with 25 control and 

25 treatment groups. The control group was treated with LPD (0.8 g/kg/day), while the treatment group was 

treated with KA (3 tablets/day for 4 weeks followed by 6 tablets/day for the next 16 weeks) along with LPD. 

The baseline parameters were measured on day 0, then subsequently at week 4, week 12, and lastly at the end 

of week 16. Results were then compared with the control group for analysis.  

Results: The serum level of creatinine showed a progressive decline in the treatment group (2.03±0.39 to 

1.68±0.51) in comparison to the control group (2.03±0.36 to 2.54±0.69). However, there was a progressive 

decline in the level of blood urea (99.07±11.87 to 72.11±26.90) up to 12th week of treatment, and a slight 

increment was observed in the 16th week of treatment (72.11±26.90 to 86.06±27.90) but the level was below 

the baseline value (99.07). Similarly, the blood level of sodium and potassium was slightly affected by the 

increase in sodium and decrease in potassium level from the baseline in the treatment group. The level of 

serum albumin was increased in the treatment group as compared to the control group.  The systolic blood 

pressure was increased in both the treatment and control group whereas the diastolic blood pressure was 

decreased in the treatment group rather than the control group. 

Conclusion: KA supplemented with LPD shows a significant improvement in renal function of CKD III patients 

that delays the time for dialysis or transplant. However, further substantial multi-institutional randomized 

studies are necessary to generalize the findings. 
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INTRODUCTION 

Chronic kidney disease (CKD) is a global public 

health problem that may eventually lead to 

end-stage renal disease (ESRD) if not 

controlled properly.1 The number of ESRD 

cases is rapidly growing nowadays.2 The goal 

of CKD therapy is to prevent or slow further 

damage to the kidneys, and dietary 

intervention plays a pivotal role.3  

α-ketoanalogue (KA) with dietary protein 

restriction is one of the major treatment 

strategies for CKD.4-7 Clinical improvement 

with better renal function, serum albumin 

levels, and blood pressure (BP) have been 

documented under such therapy.8-10  

A low protein diet (LPD) may accompany the 

risk of protein energy malnutrition (PEM).11-13 

KA are nitrogen-free analogs of essential 

amino acids with therapeutic value. The 

components of KA such as leucine as well as 

ketoleucine help synthesis of muscle protein 

by overturning protein catabolism.3, 14 

Therefore, complementing the LPD with KA 

are an essential approach to avoid PEM.15  

Such a strategy may also defer the need for 

dialysis or transplant.16,17 Though the 

government has facilitated dialysis service, 

frequent hospital visits; invasive procedures; 

and a limited number of beds cause poor 

patient compliance that ultimately decreases 

the quality of life of patients. As this being a 

per oral therapy, better patient compliance 

can be achieved that ensures rationalization of 

therapeutic outcome.  

To the best of our knowledge, it is the first of 

its kind study in Nepal. This study is conducted 

with the objective to assess the renal function 

of patients by application of KA supplemented 

with LPD and hence to delay the time for 

dialysis in CKD stage III patients. 

MATERIALS AND METHODS 

A quantitative cross sectional study was 

conducted at Shree Birendra Hospital during 

the period of May 2020 to August 2020. Shree 

Birendra Hospital is a tertiary care level 

teaching hospital located in Kathmandu, 

Nepal. It is the only referral center for the 

Nepali army and their dependents. A total 

enumerating sample was utilized to select a 

sample of 50 patients from the nephrology 

clinic of the medical out-patient department 

(MOPD) and divided into two groups; 25 

control and 25 treatment groups. The patients 

of either sex, age more than 30 years with CKD 

III under regular follow up and those who were 

willing to take part in the study were included 

in the study. The patients of age below 30 and 

above 90 years, with other serious 

comorbidities requiring ICU and/or ventilator, 

and those who were not willing to take part in 

the study were excluded from this study. 

Written and verbal consent from all patients 

and ethical approval from IRC of NAIHS was 

taken for the conduct of the study. 

The patients of the control group were treated 

with LPD (0.8 g/kg/day), while the test patients 

were treated with KA (3 tablets/day for 4 

weeks followed by 6 tablets/day for the next 

16 weeks) along with LPD (0.8 g/kg/day). The 

intervention period lasted for 16 weeks. 

The baseline renal function tests (RFT), serum 

albumin level, and BP were measured at day 0, 

then subsequently at week 4, week 12, and 

lastly at the end of 16 weeks. Results were 

compared with the control group for analysis 

after 16 weeks.  

The data were collected in a pre-formed 

performa after taking written and verbal 

consent from the patients. Hence collected 

data were entered into excel and transferred 
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into SPSS version 16 for the statistical analysis. 

Before conducting the inferential statistics, the 

normality of each variable was tested using the 

Shapiro Wilk test. The variables did not 

support the normality (P<.05).  A non-

parametric Wilcoxon sign rank test was 

applied to show the significant change of the 

variables in the different time periods. The 

values of the different variables taken at 

different time periods were compared with the 

baseline data of treatment and control 

respectively. A P-value of less than .05 was 

considered as a significant change.  

RESULTS 

In total, 50 patients were enrolled in the study. 

Out of them, 25 were from the control group 

and the rest were from the treatment group. 

There were 13 (52%) males in the treatment 

group and 17 (68%) in the control group. A 

total of 10 (40%) and 12 (48%) patients in the 

test and the control group were in the 40-59 

age group (Table 1). 

Table 1: Socio-demographic variables  

Variables Group Total 

Treatment Control  

Sex    

Male 13(52%) 17(68%) 30(60%) 

Female 12(48%) 8(32%) 20(40%) 

Age    

Below 40 3(12%) 4(16%) 7(14%) 

40-59 10(40%) 12(48%) 22(4%) 

60 and above 12(48%) 9(36%) 21(42%) 

Total  25 25 50 

Mean  58.8(16.9) 54.2(15.3) 56.5(16.1) 

 

The most common comorbid condition in the 

present study was hypertension (HTN) being 

44.7% in the treatment group and 45.5% in the 

control group. Similarly, coronary artery 

disease (CAD), glomerulonephritis (GN), 

immunoglobulin A nephropathy (IgA-N), 

chronic obstructive pulmonary disease 

(COPD), and systemic lupus erythematosus 

(SLE) were the least common comorbid 

conditions in the treatment group (2.1%).  

Correspondingly, nephrotic syndrome (NS), 

obstructive uropathy (OU), SLE, focal 

segmental glomerulosclerosis (FSGS), acute 

coronary syndrome (ACS), and dilated 

cardiomyopathy (DCM) were the least 

common in comorbid conditions the control 

group (2.3%) (Table 2). 

Table 3 showed the comparison of the 

progress of RFT, serum albumin level, and BP 

in both the treatment and control groups. 

 

Table 2: Comorbidities in both the treatment and control groups 

Comorbidities Treatment Comorbidities Control 

Responses Cases (%) Responses Cases (%) 

HTN 21 44.70% 87.5 HTN 20 45.50% 80 

DM 11 23.40% 45.8 DM 8 18.20% 32 

CVD 2 4.30% 8.3 CVD 3 6.80% 12 

COPD 1 2.10% 4.2 COPD 3 6.80% 12 

SLE 1 2.10% 4.2 NS 1 2.30% 4 

IgA-N 1 2.10% 4.2 OU 1 2.30% 4 
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GN 1 2.10% 4.2 SLE 1 2.30% 4 

CCF 2 4.30% 8.3 RA 2 4.50% 8 

FSGS 2 4.30% 8.3 FSGS 1 2.30% 4 

ACS 2 4.30% 8.3 ACS 1 2.30% 4 

ADPKD 2 4.30% 8.3 DCM 1 2.30% 4 

CAD 1 2.10% 4.2 ADPKD 2 4.50% 8 

 47 100.00% 195.8  44 100.00% 176 

Abbreviations:-  ACS: Acute coronary syndrome; ADPKD: Autosomal dominant polycystic kidney disease; CAD: 

Coronary artery disease; CCF: Congestive cardiac failure; DCM: Dilated cardiomyopathy; COPD: Chronic 

obstructive pulmonary disease; CVD: Cerebrovascular disease; DM: Diabetes mellitus; FSGS: Focal segmental 

glomerulosclerosis; GN: Glomerulonephritis; IgA-N: Immunoglobulin A nephropathy; NS: Nephrotic syndrome; 

OU: Obstructive uropathy; RA: Rheumatoid arthritis; SLE: Systemic lupus erythematosus 

 Table 3: Parameters of renal function test, serum albumin level, and blood pressure 

Parameter     Treatment       Control  

 Mean SD Mean SD 

Renal function test (RFT)     

Creatinine I 2.03 0.39 2.03 0.36 

Creatinine II 1.97 0.37 2.10 0.37 

Creatinine III 1.85 0.41 2.25 0.48 

Creatinine IV 1.68 0.51 2.54 0.69 

Urea I 99.07 11.87 78.70 20.26 

Urea II 84.33 14.59 85.96 13.64 

Urea III 72.11 26.90 98.97 18.30 

Urea IV 86.06 27.90 114.51 36.74 

Sodium I 135.36 5.13 136.48 4.67 

Sodium II 136.28 4.52 135.44 4.82 

Sodium III 137.68 4.73 136.32 4.36 

Sodium IV 138.48 5.38 136.40 4.11 

Potassium I 4.31 0.53 4.02 0.61 

Potassium II 4.28 0.49 5.07 6.27 

Potassium III 4.14 0.58 3.76 0.94 

Potassium IV 4.15 0.60 4.15 0.55 

Serum albumin     

Albumin I 2.90 0.70 3.12 0.56 

Albumin II 2.90 0.60 3.12 0.60 

Albumin III 2.99 0.62 3.06 0.64 

Albumin IV 3.02 0.63 2.95 0.61 

Blood pressure (BP)     

Systolic BP I 133.20 11.45 129.60 10.98 

Systolic BP II 132.40 8.79 133.20 12.15 

Systolic BP III 135.60 11.58 138.40 13.75 

Systolic BP IV 136.00 11.90 141.20 15.09 

Diastolic BP I 83.60 7.00 80.40 7.90 

Diastolic BP II 81.20 6.66 83.20 7.48 

Diastolic BP III 82.80 7.92 86.40 5.69 

Diastolic BP IV 81.20 7.26 83.60 4.90 

I = Baseline, II = Week 4, III = Week 12, IV = Week 16 

The level of creatinine in the blood showed a 

progressive decline in the treatment group in 

comparison to the control group of the 

patients (Figure 1). However, there was a 

progressive decline in the level of blood urea 

in the first 4 and 12 weeks of treatment, a 



Sharma et al. Rational of α-Ketoanalogue Supplemented…………… 

- 5 - 
 

www.jkahs.org.np  JKAHS | VOL. 3 | NO. 3 | ISSUE 9 | SEP-DEC 2020 

slight increment was seen in the week 16 but 

the level was below the baseline value (Figure 

2). Similarly, the blood level of sodium (Figure 

3) and potassium (Figure 4) were slightly 

affected by the increase in sodium and 

decrease in potassium level from the baseline 

in the treatment group. The level of serum 

albumin was increased in the treatment group 

as compared to the control group.  The systolic 

blood pressure (SBP) was increased in both the 

treatment and control group whereas the 

diastolic blood pressure (DBP) was decreased 

in the treatment group rather than the control 

group (Figure 5 and 6). 

 

Figure 1: Trend of creatinine in the control and the treatment group 

 

Figure 2: Trend of urea in the control and the treatment group 
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Figure 3: Trend of sodium in the control and the treatment group 

 

Figure 4: Trend of potassium in the control and the treatment group 
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Figure 5: Trend of albumin in the control and the treatment group

 

Figure 6: Trend of systolic blood pressure (SBP) in the control and the treatment group 

 

Figure 7: Trend of diastolic blood pressure (DBP) in the control and the treatment group 
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the co-administration of erythropoietin along 

with LPD and KA were proved as an effective 

alternative to manage CKD that delayed the 

progression of renal failure maintaining a renal 

profile in adequate level.18 KA supplemented 

with LPD was shown to reduce proteinuria in 

CKD patients.19,20 Correspondingly, a recently 

published meta-analysis conducted by 

Chewcharat et al which included 17 RCTs in 

1459 participants also reported effectiveness 

in maintaining a renal profile of CKD patients 

diminishing proteinuria.21 Another meta-

analysis conducted by Li et al which included 

11 RCTs concluded that KA with LPD had a 

significant role in managing CKD.1 Similarly, 

another meta-analysis including 7 RCTs by 

Jiang et al also indicated the significant 

prevention of the deterioration of renal 

function and hence delay in the progression of 

CKD under such therapy.10 

The level of serum creatinine showed a 

progressive decline in the treatment group in 

this study. However the value of blood urea 

and potassium remained lower as compared 

to that of baseline, there was a progressive 

decline from baseline to 12 weeks with a slight 

increase in level after 12 weeks till 16 weeks. 

Similarly, the value of the sodium level was 

slightly higher in the treatment group as 

compared to the control group. The slight 

increment in the value could be due to 

comorbidities, age, and the other medications 

patients were taking.  

The increasing level of albumin in the 

treatment group as compared to the control 

group could be attributed to the use of KA to 

maintain PEM caused by LPD.  This finding is 

similar to the results of Teplan et al 18 but 

contrasts the results of Chang et al9 where the 

albumin level was constant. The higher level of 

albumin in the baseline to 12 weeks in the 

control group than in the treatment group is 

due to the pre-sample bias with higher 

albumin in the control group. 

Though the SBP, as well as DBP, were 

improved in the treatment group compared to 

the control group, a slight increment in the 

value of SBP from baseline was observed in the 

treatment group. The finding coincides with 

the findings of Chewcharat et al21 and Jiang et 

al10 where a reduction in BP was observed. The 

slight increment in SBP from baseline value 

could be attributed to the comorbidities, age, 

and other medications patients were taking.  

In a study conducted by You et al from Taiwan, 

a Markov model demonstrated cost-

effectiveness in participants upon the timely 

start of KA due to higher quality-adjusted life-

years (QALYs) with lower cost in comparison to 

the watchful-waiting group.22 The findings of 

our study can also be further used for 

pharmacoeconomic, QALY, and compliance 

evaluation. An animal study conducted by Gao 

et al showed KA complemented with LPD 

better than LPD alone in protecting remnant 

kidneys from advanced injury.7  

 

In an observational study, malnourished 

advanced CKD patients treated with a KA 

supplement had increased body weight, body 

mass index, serum albumin levels, and 

appetite scores.14 Moreover, irrespective of 

drug class, for each 30% decrease in 

albuminuria the risk of ESRD reduced by 

23.7%, and could further result in reducing the 

cardiovascular risks.23 In geriatrics, there has 

been chances of linkage between dialysis, 

increased mortality risk, and healthcare cost in 

comparison to the conventional approach.24 

Likewise, a prospective randomized 

multicenter controlled study conducted in Italy 

by Brunori et al showed that dietary protein 
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restriction and KA supplementation could 

delay the start of dialysis in geriatrics with CKD 

for about a year without increasing the 

hospitalization or mortality risk.25 Such 

findings were further supported by the results 

of our study.  

 

Our study did not validate the significance of 

increasing doses of KA in improving renal 

function and BP as compared to a normal dose 

in CKD III patients. The findings can be 

correlated with a prospective, open-labeled, 

group-comparison design by Chen et al which 

showed the effectiveness of low dose KA 

(Ketosteril one tablet/10 kg/day) combined 

with LPD as compared to a standard dose 

(Ketosteril one tablet/5 kg/day) to manage the 

renal function in patients with CKD.26   

 

Moderately restricted LPDs can be adjusted 

and be personalized to the patients’ favorites, 

while very low protein diet (VLPDs) normally 

necessitate proficient, compliant patients.27 

We used LPD for the study which exhibited a 

significant outcome. A study conducted by 

Walser et al indicated that the need for renal 

transplantation may be delayed beyond one 

year by a VLPD in 0.3g/kg/day in progressive 

CKD patients.28 The finding was supported by 

the study by Jiang et al.10 But a study by Li et 

al1 gave contradictory findings which 

concluded that a VLPD may not bring extra 

benefit to patients along with KA to manage 

CKD. 

 

Limitation: The study had been conducted in 

a single tertiary care hospital with a limited 

number of patients (n = 50) in the limited time 

frame (16 weeks). The effects of different 

medications, comorbidities, age, and sex were 

not assessed that might have an impact on 

CKD management under such therapy. This 

study might not reflect the scenario of the 

general population as a whole.  

CONCLUSION 

Renal profile in CKD can be maintained by the 

use of KA supplemented with LPD. A 

significant decrease in serum creatinine, 

potassium, urea, and BP along with an increase 

in serum albumin level suggests the 

effectiveness of KA therapy in CKD patients. 

The application of KA along with LPD delays 

the time for dialysis in CKD III patients 

improving renal function at a significant level. 

From this study, we recommend the use of KA 

supplemented with LPD for the therapy of 

CKD-III with appropriate clinical assessment. 

However, to generalize the findings, the results 

from further substantial multi-institutional 

randomized studies are required. 
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