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Abstract: [ Objective] Autonomic dysfunction is a common and serious complication in patients with early chronic
kidney disease (CKD). Sweat gland dysfunction is an initial sign of autonomic dysfunction. Electrochemical skin conduc-
tance (ESC) measurement by reverse iontophoresis and chronoamperometry to assess sweat gland function may detect pa-
tients with mild renal insufficiency in healthy population for early intervention and treatment to delay further deterioration
of renal function.[ Methods] An EZSCAN score (0~100) was calculated using a proprietary algorithm based on the chrono-
amperometry analysis. A total of 6 661 subjects who received physical examination from the physical examination center of
the Second Affiliated Hospital of Zhejiang University School of Medicine from January to October 2020 were enrolled, in-
cluding 2 075 (31.15%) subjects with reduced renal function (eGFR < 90 mL-min™'+1.73 m™) as the case group and
4 586 (68.85%) subjects with normal renal function (90 mL+min™"-1.73 m™< eGFR <120 mL-min™'+1.73 m™) as the con-

trol group. Lasso regression was used to screen covariates, and the relationship between the risk score and eGFR was ana-
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lyzed by loess curve and logistic regression.[Results] After multivariate adjustment, the risk score was correlated with the
risk of eGFR decline. Compared with the group with the lowest risk value (Q1<24), the OR(95%CI )of Q2 (25-27), Q3
(28-47), and Q4 (48-75) were 1.85 (1.55, 2.21), 2.53 (2.13, 3.00), 2.49 (2.13, 2.93), respectively. The maximum

area under the ROC curve is 0.75(0.74,0.76) , the sensitivity is 73.98%, the specificity is 63%, the positive predictive

value is 47.49%, the negative predictive value is 84.25%, and the Youden index is 0.369 72, the optimal cutoff value is

25.[ Conclusions] EZSCAN could be a useful screening tool to identify healthy individuals at increased risk of renal func-

tion decline, and the one with an EZSCAN score of more than 25% should undergo diagnostic laboratory testing.
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Table 1 Sensitivity analysis of missing value filling

(M(P,~P,)]

Variables Before filling After filling P-value
BMI/kg/m’ 24.04(21.92,26.19) 24.03(21.93,26.19) 0.999
DBP/mmHg 70.00(63.00,78.00) 70.00(63.00,78.00) 0.990
UA/(pmol/L) 343.00(280.00,406.00) 343.00(280.00,406.00) 0.999
PG- I /(ng/mL) 46.50(37.00,59.30) 46.00(37.40,58.30) 0.956
PG- 11 /(ng/mL) 7.40(5.70,10.50) 7.30(5.80,10.20) 0.878
Pulse/(times/min) 76.00(69.00,84.00) 76.00(69.00,84.00) 0.997
Rawva-od 0.90(0.60,1.00) 0.90(0.80,1.00) 0.323
Rawva-os 0.90(0.60,1.00) 0.90(0.80,1.00) 0.434
SBP/(mmHg) 120.00(109.00,132.00) 120.00(109.00,132.00) 0.988
SCC/(ng/ml.) 0.80(0.70,1.10) 0.80(0.70,1.00) 0.745
Urine specific gravity 1.02(1.02,1.03) 1.02(1.02,1.03) 0.919

BMI: body mass index; DBP: diastolic blood pressure; UA: Uric Acid; PG— 1 : Pepsinogen— I ; PG-1II : Pepsinogen— Il ; SBP: systolic

blood pressure; SCC: Squamous cell carcinoma antigen.



118 HlR AR 2 (R A2 ) 5544 %

®2 MERABMIGARIAOSHFEHE
Table 2 Clinical and demographic characteristics of the study participants [n(%),M (P~P,) ]

Variables 90<eGFR<120(n=4 586) ¢GFR<90(n=2 075) e P-value
Agelyears 47.00(41.00~53.00) 57.00(51.00~64.00) 36.66 <0.001
Sex 130.04 <0.001
Men 2611(56.9) 1486(71.6)

Women 1975(43.1) 589(28.4)

BMI/(kg/m*) 23.71(21.67~25.80) 24.71(22.58~26.75) 10.89 <0.001
Overweight/(kg/m®) 85.80 <0.001
BMI<24 2456(53.6) 857(41.3)

BMI>24 2130(46.4) 1218(58.7)

Smoking 146.74 <0.001
No 1283(28.0) 428(20.6)

Yes 423(9.2) 261(12.6)

Missing 2 880(62.8) 1386(66.8)

Drinking 2.18 0.003
No 978(21.3) 373(18.0)

Yes 727(15.9) 317(15.3)

Missing 2 881(62.8) 1385(66.7)

SBP/mmHg 118(107~130) 126 (114~138) 16.03 <0.001
DBP/mmHg 69 (62 ~77) 72 (64~80) 9.67 <0.001
TG/(mmol/L.) 1.26(0.89~1.85) 1.48(1.07~2.08) 10.60 <0.001
TC/(mmol/L.) 5.15(4.55~5.81) 5.19(4.58~5.88) 1.55 0.121
HDL/(mmol/L) 1.33(1.14~1.55) 1.24(1.08~1.45) -9.74 <0.001
LDL/(mmol./L) 2.71(2.25~3.18) 2.81(2.36~3.27) 4.52 <0.001
FBG/(mmoL/L) 4.83(4.55~5.18) 4.94(4.61~5.32) 6.85 <0.001
Hb/(g/L) 146.00(134.00~157.00) 150.00(138.00~159.00) 7.27 <0.001
HbA1¢/% 5.60(5.40~5.80) 5.70(5.50~6.00) 15.97 <0.001
UA/(pmol/L) 329.00(269.00~394.00) 367.00(313.00~430.00) 16.41 <0.001
BUN/(mmol/L) 4.70(4.02~5.44) 5.22(4.54~6.01) 18.13 <0.001
Rawva—od 0.9(0.8~1.0) 0.80(0.7~1.0) -15.48 <0.001
Rawva—os 0.9(0.8~1.0) 0.80(0.6~1.0) -16.54 <0.001
PG- I /(ng/mL) 43.80(35.90~54.50) 53.20(42.60~66.40) 19.78 <0.001
PG- 11 /(ng/mL) 6.80(5.50~9.40) 8.60(6.80~11.60) 19.02 <0.001
PG- 1 /PG-1TI 6.20(5.30~7.20) 6.20(5.10~7.20) -2.13 0.033
Pulse/(times/min) 76(70~84) 74(68~82) -7.21 <0.001
Points of EZSCAN/% 26(24~46) 32(26~51) 15.72 <0.001
Urine occult blood 0.19 0.663
Negative 4142(90.3) 1 867(90.0)

Positive 444(9.7) 208(10.0)

Urinary nitrite 2.40 0.122
Negative 4547(99.1) 2049(98.7)

Positive 39(0.9) 26(1.3)

SBP: systolic blood pressure; DBP: diastolic blood pressure; TG: triglyceride; TC: total cholesterol; HDL: high density lipoprotein; LDL: low
density lipoprotein; FBG: Fasting blood glucose; Hb: hemoglobin; HbAlc: glycosylated hemoglobin; UA: Uric Acid; BUN: Urea nitrogen; PG— 1 :
Pepsinogen— | ; PG-1I : Pepsinogen—II .
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Table 3 Risk of renal function injury with different EZSCAN values

Crude Model [ Model 1T Model Il
Variables n Cases/% OR OR
P OR(95%CI) P OR(95%CI) P
(95%CI1) (95%CI1)
1.57 1.48 1.47 1.45
Per IQR=26 <0.001 <0.001 <0.001 <0.0 01
(1.46~1.68) (1.37~1.59) (1.37~1.59) (1.34~1.57)
Tertiles
368 1.00 1.00 1.00 1.00
Q1(<24) 2090 Ref. Ref. Ref. Ref.
(17.60) (1.00~1.00) (1.00~1.00) (1.00~1.00) (1.00~1.00)
397 2.22 1.86 1.85 1.84
02(<27) 1233 <0.001 <0.001 <0.001 <0.001
(32.20) (1.89~2.62) (1.56~2.21) (1.55~2.21) (1.54~2.20)
640 3.26 2.53 2.53 2.47
Q3(<47) 1558 <0.001 <0.001 <0.001 <0.001
(41.10) (2.81~3.80) (2.13~2.99) (2.13~3.00) (2.08~2.94)
670 2.82 2.50 2.49 241
Q4(<75) 1780 <0.001 <0.001 <0.001 <0.001
(37.60) (2.44~3.28) (2.13~2.92) (2.13~2.93) (2.05~2.83)
Trend test <0.001 <0.001 <0.001 <0.001
Risk<30
1004 1.00 1.00 1.00 1.00
Yes 3922 Ref. Ref. Ref. Ref.
(25.60) (1.00~1.00) (1.00~1.00) (1.00~1.00) (1.00~1.00)
1071 1.87 1.80 1.83 1.80
No 2739 <0.001 <0.001 <0.001 <0.001
(39.10) (1.68~2.07) (1.61~2.01) (1.63~2.05) (1.60~2.02)
Trend test <0.001 <0.001 <0.001 <0.001
Risk<25
513 1.00 1.00 1.00 1.00
Yes 2528 Ref. Ref. Ref. Ref.
(20.30) (1.00~1.00) (1.00~1.00) (1.00~1.00) (1.00~1.00)
1562 2.39 1.96 1.97 1.92
No 4133 <0.001 <0.001 <0.001 <0.001
(37.80) (2.13~2.68) (1.73~2.23) (1.73~2.24) (1.69~2.19)
Trend test <0.001 <0.001 <0.001 <0.001

n:numbers of subjects in each stratum ; Case (%) : numbers with eGFR<90 and percentage.Model I: adjusted for SBP, Uric Acid, BUN.Model
II: adjusted for SBP, Uric Acid, BUN, PG—1.Model III: adjusted for SBP, Uric Acid, BUN, PG-1, Rawva-os.
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RISK
The risk score is negatively correlated with EGFR. When the risk
is in the range of 0 to 30, EGFR decreases rapidly with the increase of
the score. When the risk is > 30, EGFR still decreases, but the de-
crease is significantly reduced.

BEl1 eGFR5EZSCAN RN HIX
Fig. 1 Relationship between EGFR and EZSCAN risk

score
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