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INTRODUCTION 

Minerals perform a physiological role in the human body 
consisting of both macroelements and microelements. Calcium (Ca), 

phosphorus (P), potassium (K), sulfur (S), sodium (Na), chlorine (Cl), 

and magnesium macroelement compounds (Godswill et al., 2020; 

Nieder et al., 2018). In the meantime, microelement compounds like 

iron (Fe) exist. Iodimn (1), copper (Cu), zinc (Zn), manganese (Mn), and 
cobalt (Co). The principal ion of extracellular fluid is sodium, while the 

principal ion of intracellular fluid is potassium. According to Lee et al. 

(2013) and Iwahori et al. (2017), the recommended ratio of sodium to 

potassium intake is 1:1. 
Guyton et al. (1972) and Blain et al. (2015), The kidney is the 

primary regulator of chemical compound homeostasis within the 

human body. Potassium and sodium regulate the osmotic pressure of 

body fluids, making them essential for nerve function, specifically the 

transmission of nerve impulses (Zoroddu et al., 2019; Mears & Treacy, 
2020). The kidneys play a role in body balance, including the process of 

balancing the essential elements required by the body, controlling the 

volume of fluids in the body, maintaining the balance between acidic 

and alkaline compounds, and maintaining the balance between 
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Abstract 
 

The kidney is a vital organ that performs a number of essential 
metabolic functions. In renal failure, the kidneys are no longer able to 

function normally. The purpose of this study is to determine the 

impact of urea, creatinine, and potassium test results on chronic 
kidney disease ents with kidney failure whose medical records serve 

as the sample. Test employing the Pearson correlation test. This 

study's correlation analysis revealed a correlation between urea and 
potassium with a significance level of 0.000. The correlation between 

creatinine and potassium has a sig value of 0.004 as well. The 

coefficient of correlation between urea and potassium is 0.592, while 
the coefficient of correlation between creatinine and potassium is 

0.366. Accordingly, there is a strong correlation between urea and 

potassium levels and creatinine and potassium levels in patients with 
chronic kidney failure and the direction of the test. With these 

results, it is possible to conclude that there is a correlation between 

urea, creatinine, and potassium levels. 
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compound concentrations in body fluids and blood pressure (van de 

Poll et al., 2004; Vitetta & Gobe, 2013). 
The kidneys are essential organs that function to maintain blood 

composition by preventing waste accumulation and controlling fluid 

balance in the body, maintaining stable electrolyte levels (Na, K, Cl, Mg, 

Ca), and producing hormones and enzymes that help control blood 
pressure (Wallace, 1998; Baldwin & Fealy, 2009; Segar et al., 2021). 

Loss of kidney function over time is the hallmark of chronic 

kidney disease (CKD), an illness. A glomerular filtration rate (GFR) of 

less than 60 ml/minute/1.73 m2 is indicative of chronic kidney 

disease, a condition in which the kidneys are unable to control the 
body's metabolic processes or fluid levels and which is caused by a 

variety of disorders with gradual progression. an imbalance of 

electrolytes and uremia (Cowgill et al., 2016; Faria & de Pinho, 2021). 

The kidneys are crucial in controlling the amount of extracellular fluid, 

its electrolyte composition, and its osmolarity. If the remainder of the 
body's metabolism allows these chemicals to build up, they can be 

hazardous, especially to the kidneys (Huang et al., 2002; Gounden et 

al., 2018). Allowing metabolic waste to build up in the body can have 

this effect. Two separate studies (Kanda et al., 2017; Romagnani et al., 
2017) Long-term kidney replacement therapy, such as dialysis or a 

kidney transplant, is required for people with chronic renal disease so 

that the kidneys may continue to perform their normal functions of 

regulating the body's metabolism and maintaining fluid and electrolyte 

balance. 
The prevalence of chronic kidney disease (CKD) rises with age, 

diabetes, and hypertension, as reported by Iseki (2008) and Fischer and 

O'Hare (2010). In 1990, chronic kidney disease ranked as the 27th 

biggest cause of death worldwide, but by 2010, it has risen to the 18th 
spot, as reported by the Global Burden of Disease research. More than 

two million people around the world benefited from dialysis or a kidney 

transplant in 2010. About 113,136 Americans were diagnosed with 

ESRD in 2011 (MOH, 2013). Diabetes and hypertension were the 

primary causes, and the average age of ESRD patients was above 70. 
Kidney failure affected over 499,800 Indonesians (or about 2% of the 

population) in 2013. The BPJS estimates that 1,499,400 people in 

Indonesia, or 6 per 1,000, suffer from kidney stones. After heart 

disease, this is the most expensive condition to treat. Diagnosing kidney 
disease and measuring its effects on health is greatly aided by 

laboratory tests (MOH, 2017). 

Urea and creatinine are chemical compounds that can be used as 

indicators of kidney function (Kluwe, 1981; Bagalad et al., 2017). Urea 

is a nitrogen product excreted by the kidneys from protein diets. In 
patients with kidney failure, serum urea levels show the best picture for 

detecting signs of urea toxicity compared to creatinine (Depner, 2001; 

Pepin et al., 2007). Normal values of serum creatinine < 1.5 mg/dL and 

urea 10-50 mg/dL. In patients with chronic kidney failure, high urea 

levels can cause toxic urea and is a common symptom besides 
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creatinine (Finco, 1997; Saatkamp et al., 2016). Extracellular fluid can 

increase potassium whenever there is cell damage (tissue catabolism) or 
movement of potassium out of tissue cells. An increase in potassium 

levels in the body occurs when there is a decrease in kidney function. 

Normally, potassium levels in adults and children are 3.6–5.5 mmol/L, 

whereas those in infants are 134-150mEq/L (Banfi et al., 2007; 
Tammen et al., 2005). 

Laboratory examinations of urea, creatinine, and electrolytes 

such as Na, K, Cl, Ca, and Mg can be used to evaluate kidney function 

in patients with a diagnosis of kidney failure; however, potassium is 

typically the only electrolyte examined. The chemical compounds urea 
and creatinine are indicators of healthy kidney function. Therefore, the 

urea creatinine test is always used to determine kidney function in 

individuals with a history of kidney disease (Astor et al., 2002; Coresh 

et al., 2003).  

In chronic kidney disease, Heyns & Rimington (1987), Chen et al. 
(2013), and Gasparini et al. (2019) discovered a correlation between 

creatinine levels and potassium levels. However, existing research 

indicates that there is no urea parameter for assessing kidney function. 

At Budhi Asih Hospital in East Jakarta, kidney failure is a significant 
health concern. The number of kidney failure patients at the Budhi Asih 

Hospital in 2020 was 7023, with 382 cases of chronic kidney failure. 

Because the hospital has hemodialysis facilities in the Jakarta area, 

RSUD Budhi Asih is one of the referral hospitals for chronic renal 

failure patients. 
The authors wished to determine the relationship between the 

results of urea, creatinine, and potassium tests in patients with chronic 

kidney disease at Budhi Assih Hospital in East Jakarta. 

 
LITERATURE REVIEW 

There are several potential causes for the pathophysiological 

process known as chronic kidney disease, which ultimately results in 

kidney failure. Renal failure, another medical term, is defined as an 

irreversible loss of kidney function necessitating long-term renal 
replacement therapy like dialysis or a kidney transplant. When the 

kidney's nephron count drops to 70–75% of normal, serious clinical 

signs usually start to show (Coombs et al., 1940). Based on Pernefri 

2001, the factors of chronic kidney failure are caused by the following 
things: 

1. Dehydration 

Dehydration and loss of electrolytes can lead to irreversible 

prerenal renal failure. In the history it is necessary to ask about 

fluid balance (sweat, vomiting, diarrhea, inadequate fluid intake 
(Langston, 2008). Use of drugs, especially diuretics, mannitol, 

phenacetin (nephropatic analgesic), digitalis (which can also 

cause vomiting) must be asked. 

2. Urinary tract infection 

Urinary tract infections accompanied by urologic abnormalities 
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will exacerbate kidney function, such as what occurs when there 

are stones, strictures or impaired bladder function (Clark et al., 
2010). 

3. Obstructive Uropathy 

Urinary tract obstruction, among other things, can be caused by 

necronic kidney papillae (for example in diabetes mellitus, 
analgesic nephropathy), prostatic hypertrophy, stones and 

persistent catheters (Becker & Baum, 2006). 

4. Uncontrolled hypertension 

The frequency of hypertension is increasing in patients whose 

kidney function is getting worse. This increase in blood pressure, 
if it is malignant, will decrease kidney function, but efforts to 

lower blood pressure can also cause decreased kidney perfusion 

(Hall, et al., 1996). The principle of therapy is to seek the best 

benefit by considering the two things above. 

5. Drug Consequences 
Diuretics will cause a reduction in body fluid volume. Digitalis 

intoxication will result in vomiting. Indometacin and aspirin will 

inhibit cyclooxygenase. The aminoglycoside group has 

nephrotoxic effects (Palmer, 2011). All of these things will result 
in decreased kidney function. 

6. Food supply 

Patients with terminal renal failure undergoing chronic 

hemodialysis often experience protein calorie malnutrition. 

Malnutrition will cause a deficiency in the immune response, so 
that sufferers are prone to infection and septicemia (Mattern et 

al., 1982). The worse the nutritional status, the worse the quality 

of life for patients with terminal renal failure. Malnutrition in 

terminal renal failure is caused by uremic toxins and by 
hemodialysis procedures 

 

METHODS 

From April to June 2022, the research was carried out at Budhi 

Asih Hospital in East Jakarta. This study's population comprised 
chronic kidney failure patients at Budhi Asih Hospital in East Jakarta. 

The research sample consists of data from up to 60 chronic renal 

failure patients in 2021. The independent factors in the study were 

urea and creatinine levels, while the dependent variable was potassium 
levels. Secondary data gathered from the patient's medical record is 

utilised. With a 95% confidence level, this study used descriptive 

analysis and a statistical Pearson correlation test. 

 

RESULTS AND DISCUSSION 
The following is a summary of the findings of a study on the 

correlation between creatinine and potassium levels in patients with 

chronic renal disease, which was conducted in the laboratory at Budhi 

Asih Hospital in East Jakarta. 
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Table 1. Frequency Distribution of Respondent Characteristics 

Based on Gender and Age 
Characteristics Frequency (n) Percentage (%) 

Gender   

Man 36 60.0 

Woman 24 40.0 

Age (Years)   

< 41 6 10.0 

41-64 46 76.7 

65-74 6 10.0 

> 74 2 3.3 

Amount 60 100 

Based on Table 1, it can be seen that of the 60 chronic kidney 

disease data examined for urea, creatinine, and potassium levels, there 
were 36 males (60%) and 24 females (40%) and most of them suffered 

from 41-64 years of age with a percentage of 76.7%. 

 

Table 2. Analysis of Urea, Creatinine and Potassium Levels 
Variable Method SD SE The Highest Score Lowest Value 

Urea Levels 120.95 63.37 8.18 359 16 

Creatinine Level 6.66 3.76 0.49 15.92 1.45 

Potassium Level 4.7 1.29 0.16 8.1 2.6 

Based on Table 2, the average urea level was 120.95 mg/dL (with 

an SD of 63.37), the lowest urea level was 16 mg/dL and the highest 

was 359 mg/dL. The average creatinine level was 6.66 mg/dL (with an 

SD of 3.75), the lowest creatinine level was 1.45 mg/dL and the highest 

was 15.92 mg/dL. Then it was also found that the average potassium 
level was 4.7 mmol/L (with an SD of 1.29), the lowest potassium level 

was 2.6 mmol/L and the highest potassium level was 8.1 mmol/L. 

Table 3 Data Normality Test 

Check Parameters 
Kolmogorov -Smirnov 

Sig. 

Urea – Potassium levels 0.200 

Creatinine - Potassium Level 0.020 

Table 3 shows the Sig value of urea and potassium in the 
Kolmogorov-Smirnov column of 0.200 greater than the alpha value (α) = 

0.05 and the Sig value of creatinine and potassium levels in the 

Kolmogorov-Smirnov column of 0.020, which is greater than the alpha 

value. (α) = 0.05, so from the results of the data normality test it can be 
concluded that the data is normally distributed. Because the results of 

normal data distribution were obtained, the correlation test was 

continued with the Pearson test. 

Table 4 Correlation Test Results for Urea, Creatinine, and 

Potassium Levels 
Pearson correlation N p-value R 

Correlation of urea and potassium 60 0.000 0.517 

Correlation of creatinine and potassium 60 0.004 0.366 

 
 

The results of the correlation test for urea and potassium levels in 
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Table 4 with a sample (N) of 60 people show a significance value (p-

value) of 0.000, which is less than alpha (α) = 0.05, indicating that H0 
is rejected and there is a correlation between levels Urea and Potassium 

in kidney disease. The correlation number (r) found was 0.592, 

indicating a strong association between urea and potassium levels in 

chronic kidney disease with a positive (+) test direction, whereas the 
creatinine and potassium correlation test revealed a significant value. 

(p-value) = 0.004 is smaller than alpha () = 0.05, indicating that H0 is 

rejected and that there is a link between urea and potassium levels in 

chronic kidney disease. The obtained correlation number (r) is 0, 

There were 36 men (60%) and 24 women (40%) among the 60 
patient records, and the majority (76.7%) were patients aged 41 to 64 

years. The results of this study are consistent with 2018 Riskesdas data 

indicating that the prevalence of chronic kidney disease is higher in 

male patients than in female patients. aging, decreased kidney function, 

and decreased glomerular excretion rates and worsening tubular 
function are associated with a variety of moderate to severe complaints 

(Sherman et al., 2003). 

The average level of urea is 120.95 mg/dL, and the average level 

of creatinine is 6.66 mg/dL. Urea is rich in other nitrogens, which are 
ordinarily excreted by the kidneys from the blood vessels, so elevated 

levels of urea can indicate kidney failure (Gounden et al., 2018). The 

relationship between creatinine levels and muscle mass reflects 

variations in kidney function (Levey et al., 1988). Additionally, it was 

discovered that the average potassium concentration was 4.7 mmol/L. 
This study's findings are inconsistent with Windi's 2021 research, 

which found an average result of 6,4 mmol/L, which is above the 

normal value. Patients with chronic kidney failure can achieve normal 

potassium levels by restricting their potassium intake (Guyton & Hall, 
1996). 

According to the results of the Kolmogorov-Smirnov test for data 

normality, the distribution of data in this study was normal. With a sig 

value of 0.200 for levels of urea and potassium and 0.20 for levels of 

creatinine and potassium. Since the data distribution is normal, the 
Pearson correlation test will be used to determine correlation. 

This study's correlation analysis revealed a correlation between 

urea and potassium with a significance level of 0.000. The correlation 

between creatinine and potassium has a sig value of 0.004 as well. The 
coefficient of correlation between urea and potassium is 0.592, while 

the coefficient of correlation between creatinine and potassium is 0.366. 

In patients with chronic renal failure and a positive test direction, there 

is a strong correlation between urea and potassium levels and 

creatinine and potassium levels. 
 

 

 

 

CONCLUSION 
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From this study it can be concluded that kidney disease is more 

common in men and mostly affects men aged 41-64 years. The average 
urea level in chronic kidney disease is 120.95 mg/dL, the creatinine 

level is 6.66 mg/dL, the average potassium level is 4.7 mmol/L. There is 

a relationship between urea, creatinine, and potassium levels in chronic 

kidney disease. 
 

ACKNOWLEDGMENT 

Thank you to the academic community of Poltekkes Kemenkes Jakarta 

III, supervisors I and II, family, friends, and myself who have supported 

and assisted in completing this research. 
 

REFERENCES 

Astor, B. C., Muntner, P., Levin, A., Eustace, J. A., & Coresh, J. (2002). 

Association of kidney function with anemia: the Third National 

Health and Nutrition Examination Survey (1988-1994). Archives 
of internal medicine, 162(12), 1401-1408. 

Bagalad, B. S., Mohankumar, K. P., Madhushankari, G. S., Donoghue, 

M., & Kuberappa, P. H. (2017). Diagnostic accuracy of salivary 

creatinine, urea, and potassium levels to assess dialysis need in 
renal failure patients. Dental research journal, 14(1), 13. 

Baldwin, I., & Fealy, N. (2009). Nursing for renal replacement therapies 

in the intensive care unit: historical, educational, and protocol 

review. Blood Purif ication, 27(2), 174-181. 

Banfi, G., Salvagno, G. L., & Lippi, G. (2007). The role of 
ethylenediamine tetraacetic acid (EDTA) as in vitro anticoagulant 

for diagnostic purposes. 

Becker, A., & Baum, M. (2006). Obstructive uropathy. Early human 

development, 82(1), 15-22. 

Blaine, J., Chonchol, M., & Levi, M. (2015). Renal control of calcium, 
phosphate, and magnesium homeostasis. Clinical Journal of the 

American Society of Nephrology, 10(7), 1257-1272. 

Chen, C. Y., Lin, Y. R., Zhao, L. L., Yang, W. C., Chang, Y. J., & Wu, H. 

P. (2013). Clinical factors in predicting acute renal failure caused 
by rhabdomyolysis in the ED. The American journal of emergency 

medicine, 31(7), 1062-1066. 

Clark, C. J., Kennedy, W. A., & Shortliffe, L. D. (2010). Urinary tract 

infection in children: when to worry. Urologic Clinics, 37(2), 229-

241. 
Coombs, F. S., Pecora, L. J., Thorogood, E., Consolazio, W. V., & 

Talbott, J. H. (1940). Renal function in patients with gout. The 

Journal of Clinical Investigation, 19(3), 525-535. 

Coresh, J., Astor, B. C., Greene, T., Eknoyan, G., & Levey, A. S. (2003). 

Prevalence of chronic kidney disease and decreased kidney 
function in the adult US population: Third National Health and 

Nutrition Examination Survey. American journal of kidney 

diseases, 41(1), 1-12. 



 

 

Tec  Empresarial | Costa Rica, v. 18 | n. 1 | p. 160-174 | 2023 

511 

Correlation between Urea, Creatinine and Potassium Results in Kidney Failure Patients 

Cowgill, L. D., Polzin, D. J., Elliott, J., Nabity, M. B., Segev, G., Grauer, 

G. F., ... & van Dongen, A. M. (2016). Is progressive chronic 
kidney disease a slow acute kidney injury?. Veterinary Clinics: 

Small Animal Practice, 46(6), 995-1013. 

Depner, T. A. (2001, July). Uremic toxicity: urea and beyond. 

In Seminars in dialysis (Vol. 14, No. 4, pp. 246-251). Boston, MA, 

USA: Blackwell Science Inc. 
Faria, M., & de Pinho, M. N. (2021). Challenges of reducing protein-

bound uremic toxin levels in chronic kidney disease and end 

stage renal disease. Translational Research, 229, 115-134. 

Finco, D. R. (1997). Kidney function. In Clinical biochemistry of domestic 
animals (pp. 441-484). Academic Press. 

Fischer, M. J., & O'Hare, A. M. (2010). Epidemiology of hypertension in 

the elderly with chronic kidney disease. Advances in chronic 

kidney disease, 17(4), 329-340. 

Gasparini, A., Evans, M., Barany, P., Xu, H., Jernberg, T., Ärnlöv, J., ... 
& Carrero, J. J. (2019). Plasma potassium ranges associated with 

mortality across stages of chronic kidney disease: the Stockholm 

CREAtinine Measurements (SCREAM) project. Nephrology 

Dialysis Transplantation, 34(9), 1534-1541. 

Godswill, A. G., Somtochukwu, I. V., Ikechukwu, A. O., & Kate, E. C. 
(2020). Health benefits of micronutrients (vitamins and minerals) 

and their associated deficiency diseases: A systematic 

review. International Journal of Food Sciences, 3(1), 1-32. 

Gounden, V., Bhatt, H., & Jialal, I. (2018). Renal function tests. 

Guyton, A. C. & Hall, J. E. (1996). Textbook of Medical Physiology, 9th 
ed. Philadelphia: W.B. Saunders Company, 

Guyton, A. C., Coleman, T. G., Cowley, A. W., Scheel, K. W., Manning, 

R. D., & Norman, R. A. (1972). Arterial pressure regulation: 

overriding dominance of the kidneys in long-term regulation and 
in hypertension. The American journal of medicine, 52(5), 584-

594. 

Hall, J. E., Guyton, A. C., & Brands, M. W. (1996). Pressure-volume 

regulation in hypertension. Kidney International Supplement, (55). 

Heyns, C. F., & Rimington, P. D. (1987). Intraperitoneal rupture of the 
bladder causing the biochemical features of renal failure. British 

journal of urology, 60(3), 217-222. 

Huang, C. T., Chen, M. L., Huang, L. L., & Mao, I. F. (2002). Uric acid 

and urea in human sweat. Chinese Journal of Physiology, 45(3), 

109-116. 
Iseki, K. (2008). Gender differences in chronic kidney disease. Kidney 

international, 74(4), 415-417. 

Iwahori, T., Miura, K., & Ueshima, H. (2017). Time to consider use of 

the sodium-to-potassium ratio for practical sodium reduction and 
potassium increase. Nutrients, 9(7), 700. 

Kanda, H., Hirasaki, Y., Iida, T., Kanao-Kanda, M., Toyama, Y., Chiba, 

T., & Kunisawa, T. (2017). Perioperative management of patients 



 

 

Tec  Empresarial | Costa Rica, v. 18 | n. 1 | p. 160-174 | 2023 

512 

Correlation between Urea, Creatinine and Potassium Results in Kidney Failure Patients 

with end-stage renal disease. Journal of cardiothoracic and 

vascular anesthesia, 31(6), 2251-2267. 
Kluwe, W. M. (1981). Renal function tests as indicators of kidney injury 

in subacute toxicity studies. Toxicology and Applied 

Pharmacology, 57(3), 414-424. 

Langston, C. (2008). Managing fluid and electrolyte disorders in renal 

failure. Veterinary Clinics of North America: Small Animal 
Practice, 38(3), 677-697. 

Lee, H. S., Duffey, K. J., & Popkin, B. M. (2013). Sodium and potassium 

intake patterns and trends in South Korea. Journal of human 

hypertension, 27(5), 298-303. 

Levey, A. S., Perrone, R. D., & Madias, N. E. (1988). Serum creatinine 
and renal function. Annual review of medicine, 39(1), 465-490. 

Mattern, W. D., Hak, L. J., Lamanna, R. W., Teasley, K. M., & Laffell, M. 

S. (1982). Malnutrition, altered immune function, and the risk of 

infection in maintenance hemodialysis patients. American Journal 
of Kidney Diseases, 1(4), 206-218. 

Mears, J., & Treacy, M. (2020). Body fluids and electrolytes. In Acute 

Nursing Care (pp. 97-134). Routledge. 

Ministry of Health/MOH. (2013). Hasil Utama Riset Kesehatan Dasar 

(RISKESDAS). Retrieved from: 
https://pusdatin.kemkes.go.id/resources/download/general/Ha

sil%20Riskesdas%202013.pdf  

Ministry of Health/MOH. (2018). Profil Kesehatan Indonesia 2017. 

Retrieved from: 

https://pusdatin.kemkes.go.id/resources/download/pusdatin/pr
ofil-kesehatan-indonesia/Profil-Kesehatan-Indonesia-tahun-

2017.pdf  

Nieder, R., Benbi, D. K., Reichl, F. X., Nieder, R., Benbi, D. K., & Reichl, 

F. X. (2018). Macro-and secondary elements and their role in 
human health. Soil components and human health, 257-315. 

Palmer, B. F. (2011). Metabolic complications associated with use of 

diuretics. In Seminars in nephrology (Vol. 31, No. 6, pp. 542-552). 

WB Saunders. 

Pépin, M. N., Bouchard, J., Legault, L., & Éthier, J. (2007). Diagnostic 
performance of fractional excretion of urea and fractional 

excretion of sodium in the evaluations of patients with acute 

kidney injury with or without diuretic treatment. American 

Journal of Kidney Diseases, 50(4), 566-573. 

Romagnani, P., Remuzzi, G., Glassock, R., Levin, A., Jager, K. J., 
Tonelli, M., ... & Anders, H. J. (2017). Chronic kidney 

disease. Nature reviews Disease primers, 3(1), 1-24. 

Saatkamp, C. J., de Almeida, M. L., Bispo, J. A. M., Pinheiro, A. L. B., 

Fernandes, A. B., & Silveira Jr, L. (2016). Quantifying creatinine 
and urea in human urine through Raman spectroscopy aiming at 

diagnosis of kidney disease. Journal of biomedical optics, 21(3), 

037001-037001. 

https://pusdatin.kemkes.go.id/resources/download/general/Hasil%20Riskesdas%202013.pdf
https://pusdatin.kemkes.go.id/resources/download/general/Hasil%20Riskesdas%202013.pdf
https://pusdatin.kemkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Profil-Kesehatan-Indonesia-tahun-2017.pdf
https://pusdatin.kemkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Profil-Kesehatan-Indonesia-tahun-2017.pdf
https://pusdatin.kemkes.go.id/resources/download/pusdatin/profil-kesehatan-indonesia/Profil-Kesehatan-Indonesia-tahun-2017.pdf


 

 

Tec  Empresarial | Costa Rica, v. 18 | n. 1 | p. 160-174 | 2023 

513 

Correlation between Urea, Creatinine and Potassium Results in Kidney Failure Patients 

Segar, J. L., Chock, V. Y., Harer, M. W., Selewski, D. T., Askenazi, D. J., 

Guidelines, N. B. S., & Publications Committee. (2021). Fluid 
management, electrolytes imbalance and renal management in 

neonates with neonatal encephalopathy treated with 

hypothermia. In Seminars in Fetal and Neonatal Medicine (Vol. 26, 

No. 4, p. 101261). WB Saunders. 
Sherman, D. S., Fish, D. N., & Teitelbaum, I. (2003). Assessing renal 

function in cirrhotic patients: problems and pitfalls. American 

journal of kidney diseases, 41(2), 269-278. 

Tammen, H., Schulte, I., Hess, R., Menzel, C., Kellmann, M., Mohring, 

T., & Schulz‐Knappe, P. (2005). Peptidomic analysis of human 
blood specimens: comparison between plasma specimens and 

serum by differential peptide display. Proteomics, 5(13), 3414-

3422. 

van de Poll, M. C., Soeters, P. B., Deutz, N. E., Fearon, K. C., & Dejong, 

C. H. (2004). Renal metabolism of amino acids: its role in 
interorgan amino acid exchange. The American journal of clinical 

nutrition, 79(2), 185-197. 

Vitetta, L., & Gobe, G. (2013). Uremia and chronic kidney disease: The 

role of the gut microflora and therapies with pro‐and 

prebiotics. Molecular nutrition & food research, 57(5), 824-832. 
Wallace, M. A. (1998). Anatomy and physiology of the kidney. AORN 

journal, 68(5), 799-820. 

Webster, A. C., Nagler, E. V., Morton, R. L., & Masson, P. (2017). 

Chronic kidney disease. The lancet, 389(10075), 1238-1252. 
Zoroddu, M. A., Aaseth, J., Crisponi, G., Medici, S., Peana, M., & 

Nurchi, V. M. (2019). The essential metals for humans: a brief 

overview. Journal of inorganic biochemistry, 195, 120-129. 

 

 
 

 

 

 

 
 

 

 

 
  


