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Elucidation of the mechanism contributing to atherosclerosis progression via
FGF21 and insulin resistance in cardio-renal syndrome

Kitagawa, Masashi
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Fibroblast growth factor (FGF) 19/21/23 is an endocrine FGF. FGF23 regulates
mineral metabolism and FGF21 is a metabolic hormone that is crucial in glucose and lipid
homeostasis. We assessed the relationships between the serum FGF21/23 levels measured by ELISA and
vascular parameters, renal outcomes and cardiac function in CKD patients.
We showed that the serum FGF21 level is significantly associated with vascular disorders, including
endothelial dysfunction and vascular calcification, independent of the glucose and lipid profiles.
We demonstrated that the serum FGF21 level is significantly associated with the renal outcomes. In
addition, the serum FGF21 and FGF23 concentrations were independently associated with the diastolic
and systolic functions, respectively.
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FMD<6% PWV>1400  maxIMT=1.1mm ACI>0%
B P B P B P B P
Age 0.1172 0.0420 0.0620 0.1586 0.2255 0.2585 0.1633 0.0086
Male -0.3262 0.7550 -1.0726 0.1947 -1.7781 0.2856 1.5526 0.0854
Smoking 23700 0.0590 0.6371 0.3202 1.2671 0.4504 0.1761 0.8053
BMI -0.3722 0.5619 -0.6306 0.2126 3.7141 0.0893 0.4706 0.3721
BREE 0.1118 0.0709 0.0902 0.0419 0.2443 0.0387 0.0434 0.4221
eGFR -0.0830 0.0458 -0.0564 0.0268 -0.0008 0.9869 -0.0735 0.0214
HER -0.6293 0.0884 1.1145 0.0449 -9.6718 0.0349 0.2979 0.5646

Uricacid 0.5151 0.2393 0.6922 0.1089 1.2411 0.1463 -0.6259 0.1281
LDL/HDL -0.8788 0.3003 1.3731 0.0300 2.6222 0.1020 1.0288 0.1378

HbA1lc -0.3566 0.8431 1.9842 0.1758 -3.7173 0.2575 -1.2123 0.3246
CaxP -0.3046 0.1162 -0.3229 0.0118 -0.3297 0.1693 0.0014 0.9918
1,25D 0.0616 0.1738 0.0557 0.1452 0.0562 0.1515 0.0956 0.0400

FGF23 0.0305 0.1151 -0.0012 0.4877 -0.0440 0.2973 -0.0018 0.5218
FGF21 2.0167 0.0453 1.1038 0.0841 7.0852 0.0307 1.7573 0.0173
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Model 1 Model 2 (Model 1+ CKD-MBD)

HR (95CT) p HR (95CT) p
2.1514 (1.0669-4.7927) 0.0314  2.2174 (1.0557-5.0553)  0.0349
0.8327 (0.5299-1.3190) 0.4303  0.7881 (0.4857-1.2600)  0.3223

FGF21 2 median

Age (per 10 years)
Male 1.0718 (0.5985-1.9320) 0.8145  0.9784 (0.8954-1.1485)  0.9412
BMI (per 1kg/m?) 1.0458 (0.9193-1.1758) 0.4806  1.0214 (0.8954-1.1485)  0.7377
Current smoking, yes 0.3487 (0.1115-0.84411) 0.0169  0.2980 (0.0897-0.7877)  0.0124
Pulse pressure (per 10 mmHg) ~ 0.8016 (0.5810-1.0685) 0.1349  0.7516 (0.5366-1.0162)  0.0641
0.9369 (0.8263-1.0280) 0.1913 0.9242 (0.8034-1.0249) 0.1550
0.6824 (0.4937-0.9726) 0.0354  0.6957 (0.4938-1.0346)  0.0711
1.3078 (1.0339-1.7019) 0.0245  1.2563 (0.9648-1.6793)  0.0913
€GFR (per 10mL/min/1.73m”) ~ 0.6202 (0.4449-0.8215) 0.0005  0.6258 (0.4402-0.8440)  0.0016

Non HDL (per 10mg/dL)
FPG (per 10 mg/dL)
Glycoalbumin (per 1%)
Proteinuria (per 0.59/gCr) 1.3361 (1.1530-1.5716) 0.0001  1.3735 (1.1583-1.6530)  0.0002
RASB, yes 0.6362 (0.3266-1.2684) 0.1924  0.4187 (0.1898-0.9207)  0.0307
Phosphate (per 0.5mg/dL) 1.2792 (0.8353-1.9432)  0.2524

FGF23 2 median 2.1158 (1.1289-4.3345) 0.0189
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B P B P 8 P B P
Age -0.0824 <.0001 0.0773 <.0001 0.1538 0.4028 0.0631 0.1720
Male 0.0938 0.6120 -0.2381 0.3723 6.0191 0.0236 -0.3198 0.6323
SBP -0.0351 <.0001 0.0499 <.0001 0.3054 0.0129 -0.0002 0.9942
nonHDL -0.0029 0.5244 -0.0047 0.4707 0.0132 0.8377 -0.0142 0.3847
Hb -0.4129 0.0004 0.0744 0.6484 0.8953 0.5767 -0.0851 0.8337
Alb 1.2455 0.0017 -0.5371 0.3397 -5.3391 0.3370 -0.9354 0.5072
eGFR 0.0302 <.0001 -0.0027 0.8005 -0.1510 0.1651 0.0206 0.4436
proteinuria 0.3112 0.0017 -0.1137 0.4184 -1.9117 0.1714 -0.4244 0.2296
phosphate 0.0335 0.8952 0.0819 0.8229 4.9454 0.1736 0.0045 0.9961
FGF23 -0.0008 0.2821 -0.0008 0.4252 0.0108 0.3014 -0.0058 0.0306
sKlotho -0.0010 0.1477 -0.0001 0.9368 -0.0028 0.7795 0.0020 0.4241
FGF21 -0.0006 0.0196 0.0004 0.2802 0.0005 0.8926 0.0019 0.0435
BNP -0.0019 0.4899 0.0091 0.0244 0.0232 0.5534 -0.0038 0.6998
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