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Estimation of functional glomeruli per Kidney
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Biopsy-proven IgAN at Jikei
Hospital during 2010-2017
n=248
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Exclusions

CT image not available n= 16
Insufficient biopsy material* n="7
ABPM data not available n=24
Insufficient urine data n= 23

Participants
n=178

cortical area in biopsy.

“Less than 5 non-globally sclerosed glomeruli or less than 2mm? of
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Variables N=178
Clinical
Age, years 425 + 142
Gender, male (%) 106 (60)
BMI, kg/m’ 229 + 142
Hypertension. n (%) 31(17)
Anti-hypertensives, n (%),0/1/2/ 3 or more 90 (51)/40(23)/34(19) /14 (8)
RAS inhibiters, n (%) 82 (46)
¢GFR, mL/min/1.73m’ 604 £ 243

CKD,n (%) Gl /G2/G3a/G3b/G4,5
Urinary protein excretion, g/day

Urinary salt excretion, g/day

ABP findings

All day ABP, mmHg

Daytime ABP, mmHg

Nighttime ABP, mmHg

Nighttime/Daytime ratio

Nighttime/Daytime ratio >0.9 (non-dippers), n (%)
Histopathology and morphometry
Oxford, M1 /E1/S1/TI+2/Cl1+2,n (%)
Mean glomerular volume, x 10°y*
Globally-sclerotic glomeruli, x 10%/ per kidney
Non-sclerotic glomeruli, x 10% per kidney
Single-nephron GFR, nl / min

Single-nephron SE, ug / day

17 (10) /79 (44) / 28 (16) / 28 (16) / 24 (13) /2 (1)
0.83 [0.44, 1.39]
6.7[4.6,92]

121 £ 16/77 = 10
123 =+ 16/78 = 10
113 £ 18/70 £ 11
0.90 + 0.07
87 (49)

84 (47) /20 (11) /165 (93) / 45 (25) / 67 (35)
288 = 13.2
14.1[6.6,299]
62.1[35.1,92.9]
46.2[43.1, 66.3]
5.7[33,95]

£2 AT, KA R OBRRF O

Daytime HT Nighttime HT
Variables -
No (n=121) Yes (n=5T) Il No (n=87) Yes (n=91) r

Age, years 408 + 136 462 + 14.7 002 WO £ 124 469 + 144 <0001
Gender. male (%) 63(32.1) 43(75.4) 0.003 39 (44 8) 7 (73.6) <0011

BMI, kg/m® 22+ 35 243 £ 40 <0001 22,0 £ 440 237+ 34 0,003
Anti-hypertensives, n (%) 55 (45.5) 34(59.4) 11 32 (36.8) 57 (62.6) 0001

RAS inhibitors. n (%) 33438 250439) 1.00 32(30.8) 46 (50.5) 007
¢GFR, mL/min/1 73m* 647 + 243 513+ 218 0001 699 + 224 5134226 <0001
Urinary protein excretion, giday 0.7 04, 1.1] 12[08.22] <001 0.6 04, 1.1] 1006, 18] <01
Urinary salt excretion, g/day 6.l [4.6,9.2] 6443 89] .84 6.8 [4.6,92] 6345 9.1] 0.90

Oxford classification, n (%)

M1 55 (45.5) 29 (50.9) 0.52 40 (346.0) 44 (38 4) 077

El 974 1193 0,04 10(11.5) 10(11.00 1.00

S1 113 (93.4) 52(91.2) 0.76 #1 (93.1) 84 (92.3) 1.00

Ti+2 26421.5) 19433.3) 0.10 14 (16.1) 31(34.1) 0.006

Cl+2 43 (355 24442.1) 041 35 (40.2) 32{352) 054

Mean glomerular \-'o]umc.)(l!]'j.l‘ 268+ 103 Bl £ 171 0.003 255 £10.2 315 149 0.001
Globally-sclerotic glomeruli, x 10%/ per kidney 11955, 289] 18.2 [B.0. 30.8] 02s 114 [4.6,264] 1640 [8.2,31.8] 0.06
Non-sclerotic glomeruli, % 10% per kidney 63.7 [36.8,97.2] 520 [274.87.0] .10 764 [50.4, 105.6] 46.7[27.6,85.1] 0,001
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Estimation of Single-Nephron Salt Excretion and Application to Clinical
Nephrology

Nobuo Tsuboi
Division of Nephrology and Hypertension, The Jikei University School of Medicine

Summary

Background/Aim: Kidney outcomes vary among patients with chronic kidney disease (CKD), but predictive
factors for disease progression other than kidney function and proteinuria levels at diagnosis have not been
established. Since the progression of CKD is defined by multiple factors including eating habits, it is desired to
establish the indices that may better reflect the results of self-management by the patients. The kidney is
responsible for most of the salt excretion, and it is known that excessive salt intake contributes to the blood pressure
abnormalities and progression of CKD. We have recently developed a method for estimating the total number of
nephrons in clinical settings (Sasaki T, Tsuboi N et al. Sci Rep. 2019). It is highly considered that he lower the
number of nephrons in an individual, the higher the salt load to each nephron. Thus, we assumed that the amount
of salt excreted per nephron may better predict the progression of CKD than total amount of urinary salt excretion.
This study project aimed to examine the clinical significance of single-nephron urinary salt excretion (SNUSE),
which was estimated based on the combined estimation of daily urinary salt excretion and total number of nephrons.
Here, we report the results of analyses on the relationship between SNSUE and abnormality in blood pressure
variabilities, which is one of the characteristics of CKD patients.

Methods: This study included biopsy-proven patients with IgA nephropathy (IgAN) diagnosed from 2010 to
2017. Kidney cortex volume was estimated from non-enhanced CT data and multiplied by volumetric glomerular
density on kidney biopsy specimens to estimate the total number of nephrons. SNSUE was calculated by dividing
the total daily urinary salt excretion by the total number of nephrons in both kidneys. The relationship between
daytime and nighttime hypertension by ambulatory blood pressure monitoring (ABPM) was cross-sectionally
investigated.

Results: The subjects were 178 IgAN patients (mean 42.5 years, 60% male, eGFR 60.4 mL/min/1.73 m?). The
total nephron number was estimated as mean 610,000/kidney, single-nephron GFR (SNGFR) was mean
46.2 nL/min, and single-nephron salt excretion (SNUSE) was median 5.7 ug/day. Patients with nighttime
hypertension was associated with fewer number of nephrons. There was no difference in total salt excretion
among the patients with and without daytime or nighttime hypertension, but SNUSE was higher in patients with
nighttime hypertension. There was no difference in SNGFR among patients with and without daytime
hypertension or nighttime hypertension. An increase in SNEUE was not observed in sub-group with nighttime
hypertension treated with renin-angiotensin inhibitors.

Conclusion: These results suggest that the nighttime hypertension in I[gAN patients associates with the

compensatory increase in single-nephron salt excretion. The concept of SNUSE based on the individual number



of nephrons may be applied to optimize the salt intake for each patient. In order to generalize present results, we

are planning to further analyze patients with kidney diseases other than IgAN.



