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Abstract

Decreased kidney function will occur along with an inceeilisa person's age which usually starts from thechgi® years and this
phenomenon increases in Geriatrics. Indirect assessméidnaly function can be achieved by calculating ¢témated Glomerular
Filtration Rate (eGFR) utilizing the Cockroft-Gault &); Modification of Diet in Renal Disease (MDRD), or i@hic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equatioiethod: This descriptive correlation research employed a esessonal design using
retrospective data by tracing the medical record datfzegbatients at the Geriatric polyclinic Dr. Hasan Sadi#ospital, Bandung, from
January - June 2021. The analysis used was the Shapirteglitind the Spearman correlation test which was peatesing SPSS 25.0.
Result: The number of subjects who met the inclusion criteria weggedple. There is a strong correlation between the CAGMRD
equations in comparison to the CKD-EPI equation, with r gahie0.992 and 0.876 (p < 0.001), respectively. Discussion: MB&D
greater accuracy and less precision than C-G against ER2quation. Overall, MDRD is better than C-G equatidonclusion: A
significant correlation exists between eGFR values bais¢lde C-G and MDRD to CKD-EPI equation for patienthatGeriatric Internal
Medicine Polyclinic, Dr. Hasan Sadikin Bandung Hospital.

Keywords: Geriatrig eGFR; C-G; MDRD; CKD-EPI

1. Background

As life expectancy continues to rise, there has bawticeable surge in the elderly population, particuladge aged 60
years and older. Globally, the elderly population isquteid to nearly triple in size, transitioning from 748iom individuals
in 2009 to an estimated two billion by 2050. In Indonesia, @tdkal population, there are around 8.9% are peoplecged
60 years based on Basic Health Research (Riskesdash @t&8. Projections suggest that by 2025, the elderly population
in Indonesia will witness a significant increase o#44.compared to the situation in 2010 (NKF KDOQI., 2015; Riskesdas
2018; Permenkes., 2014).

Schlanger et al through their research in the UnitedsSita2015 revealed that as a person ages, there willdzrease
in kidney function. This decline in kidney function usuatgrts from the age of 40 years. Research conductegan by
Miyatake et al in 2015 revealed that as many as 20% of adeits>a50 years had kidney damage or an eGFR value of <60
mL/minute/1.73m(Schlanger L., 2015; Miyatake N., 2015).

Assessment of kidney function involves the assess of serum creatinine levels and the computation oéstimated
Glomerular Filtration Rate (eGFR). This rate correspondise@ate at which blood undergoes filtration within thanky's
glomerulus (Gaspari et al., 2013; Raman et al., 2017). This nmetids significant importance when predicting kidney
function, especially within the geriatric population, and aff@sights into the count of operational nephrons. Aé@&#R
value indicates that fewer nephrons are functionioggny(Pottel et al., 2017; Denic et al., 2017; Stevens e2@09).

Several biomarkers can be used to measure GH&jimg exogenous biomarkers such as Chromium-51-EDTA and Inulin
as well as endogenous biomarkers such as Cystafiatr@ceprotein, an@-microglobulin. Measuring GFR directly with
exogenous or endogenous biomarkers is difficult and impahdtiqoractice, so the eGFR equation is currently caledlat
using serum creatinine levels (Stevens et al., 2009; Stetai., 2010).

The estimated Glomerular Filtration Rate (eGBR)valuable instrument for evaluating both the staglepaogression of
kidney disease. eGFR can be determined through the applithé Cockroft-Gault (C-G), Maodification of Diet in Renal
Disease (MDRD), or Chronic Kidney Disease Epidemiologyabokation (CKD-EPI) equations (Stevens et al., 2010).

Utilizing the Cockroft-Gaul{C-G) equation for eGFR calculations proves to be a s$tifaigvard and pragmatic approach
in clinical settings, as it eliminates the need fatdang in race variables. In contrast, the MDRD equédies been adapted
to the body surface area, rendering it more precise wbmpared to eGFR calculations using the C-G equation. \owe
in patients with severe kidney damage, the use of the M&iR@ation remains questionable. This is different fromCKB-

EPI equation created in 2009 which calculates eGFR using sgaatinine, age, gender, and race variables (Levey, et al.
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1999; Killeen., 2013). Research conducted by Al-Magbali et al6j201ran proved that the CKD-EPI equation yields results
that closely align with measurements of measured (Befe., 2011). Similarly, research undertaken by Johnson eDar)(2

in the United States affirmed the suitability of the[lEPI equation in estimating eGFR values for geriatrieepédiafflicted

by Chronic Kidney Disease (CKD).

2. Method

This research employed a descriptive correlation avittoss-sectional approach utilizing retrospective dagmospective
data collection was carried out by tracing patient medézalrd data and the Laboratory Information System (Li&)iees.

A descriptive analysis was conducted to investigatedisteibution of eGFR variables based on the C-G and DIDR
equations in comparison to the CKD-EPI equation. The fornartggoyed to measure eGFR were as follows:

1. C-G =(140 - age) x BW / (serum creatinine x 72) (x 0.8&rifdle).

2. MDRD = 175 x serum creatinine -1.154 x age -0.203 (x 0.7#2niéle).

3. CKD-EPI = 141 x min (serum creatinine / k,1) o X max (serum creatinine / k,1) -1.209 x 0.993 age (x 1.018 if
female), where k = 0.7 for females and 0.9 for maledpdm -0.329 for females and -0.411 for males.

The normality of research data was assessed h&r&hapiro-Wilk test to determine whether the data @kl normal
or abnormal distribution. Subsequently, the Pearson coomlegst was applied if the data adhered to a norretlfition.
Conversely, in cases of non-normal distribution, thekR&pearman correlation test was utilized. The Stedis#roduct and
Service Solution (SPSS) software for Windows versiof f#ilitated data analysis.

3. Resaults

In this study, the initial subject count was 63 irdlinls. However, 16 participants had to be excluded due to indemple
data, which means the final sample size was 47 individudls an average age of approximately 60 years (Standard
Deviation: 3 years) analsex distribution of 48.9% females and 51.1% malesir Thedian Body Mass Index (BMI) stood at
24.6 kg/m?, ranging from 16.4 kg/m? to 35.5 kg/m2. The serwa lavels exhibited a median value of 31.0 mg/dl, ranging
from 12.8 mg/dl to 201.0 mg/dl, with most cases falling ineabnormal range (83.0%). Conversely, the serum creatinine
levels had a median value of 1.0 mg/dl, ranging from 0.6 ng4lB mg/dl, with a predominant presence in the normglea
(70.2%). The comprehensive overview of the research subjeateristics is presented in Table 1 below.

Table 1. Characteristicsfahe Research Subjects

Char acteristics n=47
Age (years)
Average D 66 +3
Gender
Male 24 (51.1%)
Female 23 (48.9%)
BMI (kg/m?)
Median (range) 24.6 (164 - 35.5)
BMI Criteria
Underweight 1(2.1%)
Normoweight 25 (53.2%)
Overweight 16 (34.0%)
Obese 5 (10.6%)
Ureum (mg/dl)
Median (range) 31.0 (128-2010)

The median eGFR values for CKD-EPI, MDRD, and C-Gewecorded at 71, 80, and 58, respectively. Notably,
significant differences were observed between MDRDDEPI, and C-G (p < 0.001), with particularly pronounced
distinctions between MDRD and CKD-EPI (p < 0.001), and betwC-G and CKD-EPI (p = 0.001). When assessing the bias
against CKD-EPI, it was found that MDRD exhibited a bias®1, whereas C-G demonstrated a bias of -6.0. Thestig
bias was in MDRD and the smallest was in CG. The poecif MDRD and C-G against CKD-EPI was 4.2 and 15.@ak
seen that MDRD was better than CG. Furthermore, afisani difference was observed in the mean bias andspyaci
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between MDRD and C-G (p < 0.001). Interestingly, the accuséttyn a 30% margin of difference was identical for MDRD
and C-G (91.5% for both, p = 0.001). For a comprehensigesiew of the comparison between CKD-EPI and C-G with the
MDRD equation, please refer to Table 3.2.

Table 2. The Comparison Of CKD-EPI and C-G With MDR§uBtion.

MDRD CG P
Median (minmax) 80 (15— 163) 58 (13- 114) <0.001
Bias 101 -6.0 0.001
Precision 4.2 15.0
Accuracy in30% 91.5% 70.2% <0.001

Analyze using validation test

Table 3.3 illustrates the correlation betweenGh@ and MDRD equations in comparison to the CKD-EPI equalias
noteworthy that both MDRD and C-G exhibit robust catiehs with CKD-EPI, with r values of 0.992 and 0.876, retsypsy
(p <0.001).

Tabel 3. Correlation between theGand MDRD equations in Comparison to the CKD-EPI Eiguat

‘ CKD-EPI

Variable r coefficient Pvalue
MDRD 0992 <0.001
ce 0876 <0.001

Analyzed using the Rank Spearman correlation test
Based on the scatterplot from Figure 3.1 wesmmthat the MDRD and G-equations have a strong correlation with

CKD-EPI equation with r = 0.992 and 0.876 (p < 0.001) respectivBRD has a stronger correlation than C-G to CKD-
EPI, but C-G has a smaller bias or difference than MD&ROKD-EPI. Overall, MDRD compares favorably withG&-
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Figure 1.Suitability between the G-and MDRD Equations in Comparison to the CKD-EPI Eigumat

4. Discussion

The findings presented in Table 3.2 reveal notable digggribcluding a significant difference between MDRD &G
(p < 0.001) and between MDRD and CKD-EPI (p < 0.001). Thesétsese inconsistent with research conducted by Agaba
et al in 2009 which states that there is no significanemdiffce in calculating eGFR using C-G and MDRD (Agall. et
2009).

The MDRD and C-G biases for CKD-EPI are -10.1 #hd@ respectively. The highest bias was found in C-Gthad
smallest in MDRD. Notably, a significdptdifferent mean bias between CKD-EPI and C-G (p = 0.00%)obaerved. MDRD
performance is better than C-G because it has gaateracy and lower precision than C-G (97.1% vs 70.2%, p3& 0.0
contrast to research conducted by Michels et al. in 2Gd€hvgtated that the smallest mean bias was found in MIMRIRD
has the highest accuracy compared to CKD-EPI and Ghaugh not significantly different (Michels et al., 2010).

MDRD's superior performance over C-G due to its iigheuracy and lower precision (97.1% vs. 70.2%, p<0.001) aligns
with the result®f research conducted by by Jessami.eh 2014 on populations in South Asia where CKD-EPI is b#ttn
C-G because it has greater accuracy and smaller pre¢i@esani et al.,2014).

Regarding the correlation analysis presented in TaBlat3s noteworthy that both MDRD and C-G exhibit#tbng
correlations with CKD-EPI, with correlation coefficier(tsvalues) of 0.992 and 0.876, respectively (p < 0.001). However,
these results are inconsistent with those reported 4ysali et al. in 2014, whose research suggested that MBIRIDCG
had a moderate correlation with CKD-EPI, with r values of 0aflL0.605, respectively (p<0.001) (Al-Osali et al., 2018).

5. Conclusion

In conclusion, a strong correlation was obseretdiden the eGFR values of the patients receivingatattee Geriatric
Internal Medicine Clinic of Hasan Sadikin Hospital in Bandoalgulated using the C-G and MDRD equations in comparison
to the CKD-EPI equation. The overall performance of theseequations was quite similar, with MDRD exhibitingybtiy
greater accuracy compared to C-G. This suggests that bo@-&and MDRD equations can serve as effective tools in
reducing the necessity for complex and costly in-persoR @dsessments. Future research is advised to expldrerftire
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correlation of eGFR estimations based on the C-G, MP&d CKD-EPI equations with measured GFR examinations
utilizing Inulin.
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