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Inulin clearance (Cin) is widely believed to be the gold standard of the glomerular filtration rate
(GFR). However, in Japan, Cin has not been officially recognized by the Ministry of Health, Labour and
Welfare of Japan for clinical use. Creatinine clearance (Ccr) has been used to estimate the renal function
of patients, but there have been many studies in which Ccr estimates were GFR falsely high because the
metabolism and tubular excretion of creatinine widely varied according to the pathophysiological state of
the patient. In the present study, we determined Cin and Cecr simultaneously in 116 adult patients with
renal diseases and diabetic mellitus. The clearance study was performed by the modified Wesson’s method.
The inulin preparation was FFI-1010(Fuji Yakuhin Co. Ltd.). Inulin in serum and urine was determined
by the newly devised enzymatic assay (Toyobo Co. Ltd.), which is specific for inulin. The mean Cin was
35.0£14.4 m//min/1.73 m>. The mean Ccr (the enzyme assay) was 63.6=24.1 m//min/1.73 m? and that of
the kinetic Jaffe assay was 55.3+19.3 m//min/1.73 m> Mean Ccr/Cin was 1.93+£0.73, 1.69+0.62, respec-
tively. This ratio was significantly different (p<<0.05) in the degree of reduction of Cin, with values of
2.07+0.82(Cin<40 m//min/1.73 m?) and 1.64+0.32(40<Cin<80 m//min/1.73 m?), respectively. Only
8 patients were classified into the same degree of reduced renal function (the Guideline of Japanese Society

805

of Nephrology).

The findings of this study suggest that the GFR determined by Ccr could misjudge the renal function
of patient and delay the administration of proper treatment of the patient. Introduction of Cin into the

clinical field is necessary to avoid this delay.
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Time table of modified Wesson’s method in the present study
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Table 1. Comparison of inulin clearance and creatinine clearance in different
GFR, gender and age
Cin cr Ccr/Cin
(m{/min/1.73m*) (m{/min/1.73 m?)
GFR Cin<40 78 26.6%6.7 53.6%x19.5 2.07£0.82*
(m//min/1.73m?) 40=Cin=80 38 52.1%10.2 84.1x19.1 |.64%0.32
Gender Male 76 35.3%£14.5 63.5%£21.5 1.94%0.84
Female 40 34.2+14.4 63.7+28.6 1.91£0.46
Age ~49 25 39.4%+16.2 65.8+25.4 1.70£0.22
(year) 50~64 45 35.3+14.3 65.0+24.8 1.95%£0.69
65~ 46 32.3+13.1 61.0+22.8 2.03%+0.91
Significant(p<0.05 vs 40 =Cin=80)
Table 2. Comparison of inulin clearance and creatinine clearance graded by the stage of
renal impairment
I Cin Ccer .
Classification GFR n (mi/min/1.73m2)  (mi/min/1.73 m?) Ccr/Cin
Normal =91 0 — — —
Mild renal insufficiency 71~90 3 75.4+4.2 114.6£23.2 .51 %£0.23
Moderate renal insufficiency 51~70 16 56.7*+6.6 88.9+20.6 1.59+0.42
Severe renal insufficiency 31~50 47 38.1£6.0 68.5%15.6 |.82%£0.46
Renal failure I1~30 50 22.7x4.7 47.8+18.2 2.17%£0.93
Uremia =10 0 — — —
Total 116 35.0x14.4 63.6x24.1 1.93£0.73
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Table 3.
by the stage of renal impairment
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Correlation between inulin clearance and creatinine clearance classified

Cin(mZ/min/1.73 m?)

Uremia . Severe Moderate Mild Normal Total
failure
=0 II~30 3I~50 5I~70 71~90 =9I
Uremia =10 0 0 0 0 0 0 0
Renal failure 11~30 0 2 0 0 0 0 2
Cer Severe 31~50 0 34 4 0 0 0 38
(m{/min/1.73 m?) Moderate 51~70 0 10 22 | 0 0 33
mild 71~90 0 2 16 10 | 0 29
Normal =9| 0 2 5 5 2 0 14
Total 0 50 47 16 3 0 116
Table 4. Comparison of GFR measurements using inulin clearance and
creatinine clearance
. Cer . Ccr—Cin
GFR measure Creatinine assay n (mZ/min/1 .73 m?) Ccr/Cin (mi/min/1 .73 m?)
Cer Enzyme 16 63.6+24.1 1.93£0.73 28.6x17.4
Kinetic Jaffe 115 55.3%£19.3 1.69%0.62 20.2+13.8
24 h Ccer Enzyme 14 57.2+34.3 1.67£0.52 22.1%+26.9
Kinetic Jaffe 113 49.5+25.0 1.46+0.42 14.4+18.1
Cin=35.0%14.4(n=116)
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Z1207£0.82, 1.64+032 ThH Y, Cin<4d0 TEERIZH
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24 [ Cer & DK TIE, Cer/Cin CE¥) 1 1.67 (B3R
1), 1.46(kinetic Jaffe %), Ccr—Cin(m//min/1.73 m?) 13
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y =0.937x + 22.46
r=0.702

p < 0.001
n=115
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r=0.701

p < 0.001
n=113

Fig.3. Correlation between inulin

clearance and creatinine clear-
20 40 60 80 ance

Cin (mlimin/1.73m? The solid line is the regression line.

Table 5. Creatinine clearance/inulin clearance in four different groups of the

renal syndrome and diabetes mellitus

* 2 In five cases of the nephrotic syndrome,

Cause of renal impairment n

Cin

(mZ/min/1.73 m?) (ml/min/1.73 m?)

Cer four were diabetes mellitus and the nephrotic

Cer/Cin syndrome and also were included in diabetes

Acute nephritic syndrome 2
Chronic nephritic syndrome 76
Nephrotic syndrome 5%
Diabetes mellitus 33*

24.8%15.1
35.3x14.7
37.5x12.4
34.4%14.2

mellitus, and one with the nephrotic syndrome
62.9+9.8 3.27+2.38"

60.7%x21.8 1.79%0.417
72.0£22.8 1.97%0.35"
69.0x29.0 2.17x1.05

and chronic nephritic syndrome. This case also
included in the nephrotic syndrome

1 Significant (p< 0.05 vs chronic nephritic syn-
drome)
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The relationship between inulin clearance and serum creatinine in patients with glomerular diseases and

Solid and open circle represent male and female, respectively. Solid line and hatched line indicate the upper limit of the
reference range of serum creatinine for male(1.04 mg/d/ in enzymatic method, |.3 mg/d/ in kinetic Jaffe method) and
female (0.79 mg/dl, 1.3 mg/d/ in kinetic Jaffe method), respectively.
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