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Ren?l plasma flow (RPF) and accurate GFR equations utilizing metabolomics
analysis
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In this study, GFR and RPF were measured, and novel RPF equation was created
by using metabolome analysis, which was validated in Japanese patients treated by SGLT2 inhibitor.

Among patients with small muscle mass, new GFR equation using psoas muscle index (PMI) in CT images
was created and validated in patients with spinal cord injury or spinal cord injury or anorexia
nervosa. CKD-EPlcr 2021 equation without race coefficient has been reported, however we revealed
that the equation overestimates GFR among Japanese patients and Japanese coefficient of 0.908 was
needed. In international collaboration study measuring GFR by inulin clearance, we clarified that
CKD-EPIcys2021 could accurately estimate GFR in Japanese and Indians, although they have smaller
body muscle mass compared with Caucasians or African Americans.
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precision 20 accuracy CKD-EPI
RPF 3 9 Met-74
RPF r> 0.509 RMSE=0.335 30 78.2 129/165
RPF SGLT2 RPF  GFR
GFR 3 8 Met-50
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309 103 PMI 9.68+ 3.95
9.80+ 4.15 9.43+ 3.52 (cm/m?)
PMI GFR Precision 8.1[5.5 10.6] Bias 1.2[-1.9 4.3]
RMSE 13.3[10.9 13.5] Accuracy 20  67[57 76] GFR
0 29 30-59 60-89 90- 18-49 50-64 65- PMI low moderate high
PMI GFR Egmodel-1 Eq-model-2 PMI
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CKD-EPI
GFR
A > (P2 SE Bas Precson
Model % mimin/1.73m’ L Anin/1. 73m” i Anin/1.73m”
[95°% C1] [85% C1] [35% Cl] [95% C1]
Eq, 64 B4, 73] 158[12.8.18.3] 6ORS 931" 87[6.7.106]"*
Eq.. 68 B8, 77] 152[12.4 17.8] 6540 901" 88[6.7, 110]
T S vp— 67 B7,76] 13.8[114, 159] 58RO, 85]" 83[60, 10.6]
EGoe em 61p51.71] 179[15.2.20.2] 87[53.121" 10976, 141]"
EQoan 67 B7.76] 133[10.9,15.3] 12[-19,43] 8.1[55,10.6]
EQoac 68 B8, 77] 13.5[11.1 158] 13[-1.7.47] 78[4.6,11.1]
Note: data are expressed as medkan [IOR]
1. p<0.05 compared with Eqgraw: 1. p<0.05 compared wih EGuasur
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CKD-EP12021

GFR CKD-EPI GFR CKD-
EPI Bias Precision 20 30 Accuracy
# : p<0.05, 8 : p<0.01 compared to New CKD Epi cr-cys
CKD-EPI 0.908[95 CI:0.89-0.924]
GFR
GFR equatuions RMSE Bias Precision 20% Accuracy | 30% Accuracy
Japanese GFRcr equation {AJKD2009) 19.08 | 191(IQR: 4931010.01) | 7.41(QR: 34810 16.64) 59.14% 75.14%
Japanese GFRcys+nonrenal equation (AJKD2013) | 17.15 | 0.25()QR:-564109.11) | 671 (1QR: 33010 13.57) 60.29% T7.14%
Japanese GFR cr-cys equation (AJKD2013) 17.07 | 1.08(IQR:-44510755) | 620 (IQR: 27510 12.69) 65.14% 81.43%
Japanes GFR ave (CEN2013) 16.55 | 1.11(IQR:-43810737) | 6.13(IQR: 27810 12.07) 66.29% 82.29%
CKD Epi cr equation (NEJM2009) 23.56 | -10.87 (IQR:-22.3310-1.26) | 12.91(IQR: 4.661023.04) |  43.71% 58.29%
CKD Epi cys equation (NEJM2012) 1698 | -1.57(IQR:-7.74106.58) | 7.55(IQR: 32810 14.53) 58.86% 76.57%
CKD Epi cr-cys equation (NEJM2012) 17.64 | -504 (IOR: -12.06101.33) | 7.74 IQR: 3.17 o 14.93) 58.86% 76.57%
AS, New (NEJM2021) 1842 | 641 (IQR:14.8-033) 846 (IOR: 391-167) 55.43% 72.29%
AS, New (NEJM2021)*JpCoefficient 16.1 -16(IQR: -72210436) | 5.74(IQR:2628101294) | 67.71% 80.86%
GFR 30 CKD=EPI AS, New
(NEJIM2021)JpCoefficient 30 AS,
NEW(NEJM2021)
GFR GFR 30
30% Accyracy
GR equatuions Gl G Gia G1
Japanese GFRar equation (A JKD 2009 5741 638 764 776 822 831
Japanese GFRoys+nonrenal equation (AJKD2013) 571 621 782 810 849 90.1
Japanese GFR cr-cys equation (AJKD201M3) 74 24 818 759 890 90.1
Japanes GFR ave (CEN2013) 74 .0 818 810 904 M5
CKD Epi cr equation (NEJM20D9) 4856 483 509 431 562 887
CKD Epi cys equation (NEJM2012) 543 24 800 759 849 90.1
CKD Epi crcys equation (NEJM2012) 600 24 745 60.3 877 93.0
AS, New (NEJM2021) 514 672 69.1 569 836 90.1
AS, New (NEJM2021)*JpCoefficient 6856 N7 782 672 932 958
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