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[ Abstract] Objective: To investigate the effect of spironolactone on the levels of urine protein, aldo-
sterone and creatinine in patients with 1 ~3 stage chronic kidney disease (CKD). Method: Eighty
patients with early CKD who cured by ACEI or ARB were divided them into 4 groups randomly, group
A was treated with benazepril, group B was given benazepril and irbesartan, C group was given benaz-
epril and spironolactone, group D was given benazepril, irbesartan and spironolactone. The percentage
of urine protein decrease, plasma aldosterone, blood creatinine, blood pressure and blood potassium
level were compared between the 4 groups before treatment and second, fourth, sixth months after
treatment. The correlation between 24 h urine protein and aldosterone before and sixth months after
treatment was analyzed. Results: After treatment for 4 and 6 months, the percentage of urine protein
decrease in groups C and D was higher than that of groups A and B, plasma aldosterone levels were
lower than groups A and B, the difference was statistically significant (P <0.05) ; no statistical differ-
ence was found in serum creatinine, blood pressure, blood potassium levels at each time point in each

eroup of CKD patients( P >0. 05) ; urinary protein was positively correlated with the level of plasma al-
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dosterone (P <0.05). Conclusions: In CKD 1 -3 stage patients, adding spironolactone can reduce
urinary protein on the basis of ACEI and ARB, and delay the progress of CKD.

[ Key words | spironolactone; chronic kidney disease; 24 h urinary protein; aldosterone; serum creat-

inine; serum potassium
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Tab.1 Comparison of general data of CKD patients in each group

miH A4 B4l c4l D 4] P
() 49.6 £16.0 54.0+£18.7 55.4+£19.9 51.8£17.8 0.758
B (n,%) 11(55) 10(50) 11(55) 10(50) 0.978
FREE [ (2/24 h) 2.2+0.71 1.9+0.28 2.4+1.14 2.4 +0.66 0. 134
Yie4s H ( mmHg) 130.8 +8.3 131.3 +8.9 132.0+12. 1 130.7 £12.0 0.984
&7 5K JE (mmHg) 79.5+£9.5 78.0+11.3 76.4 £11.0 79.1+9.8 0.777
6P (n) 0. 492

18 2 11 11 9 13

DR 7 5 5

5 I 9 3

HoAfth 1 3

2.2 JRIEH %6 N H CHF D HIREH TREA /3 Ibik 45. 7%

A HHE IRE FUKPHERFAE AT B E K5 B
HIREAR A LA P F R, H 2 H RIS
(P =0.795) s B G I IR N BRIATFAY C
D AREA FRERE, 5 A B A A, IR N
FEAYEE 4 D HIREF/KFRE T EE(P <0.05) 18

Fe48.5% W32 F#3 KK 1, A ZIE T H
23 fiFE R B, A B LC.D 55 7.6.5.5
1] 76 [l —3R 7 AIRYT 6 J PR IR AR s 8
H24h FREATRMAESLZZR LGB X
(P=0.443), W34,

%2 B4CKDBHEMR24h FEATE(x£s,8/24 h)
Tab.2 24 h urinary protein at each time point of CKD patients in each group

24 h JREFER

injE F P
i A B 4l c4l D4l
VBIT R 2.2+0.71 1.9 +0.28 2.4x1.14 2.4 +0. 66 1.919 0.134
WBIr2 A 2.1+0.64 1.8 +£0.35 1.9 £0.87 2.0+0.70 0. 698 0. 556
WBIr4 A 2.1+0.70 1.9+£0.32 1.5+£0.75 1.7+0.70 3.18 0.029
BIT 6 A 2.1+0.73 1.9 +0.32 1.2 £0.54 1.2 £0.29 17.90 <0.01
%3 A4 CKD B¥ A FE BT E24h g ° AL
2 4
REATHAN(%) = o
Tab.3 The percentage of 24 h urine protein Li ~20+ . [;;E
decrease at each time point of ra
1
CKD patients in each group g —40
%
AR L d 3
B HIr2 A 4 A HIT 6 A “ —600 ] T . ]
A vs B 0. 225 0.288 0.795 ()
A vs C 0.221 <0.01 <0.01
A v D 0. 560 0.030  <0.01 M1 A4RELETEEALES
Bovs € 0.991 0.083 <0.01 Fig.1 Trend of percentage of urine
B vs D 0.526 0.270  <0.01 . '
C vs D 0.518 0.515 0.578 protein decrease in each group
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Tab.4  Percentage of urine protein decrease of

patients with or without diabetic nephropathy

after treatment for 6 months

BRFIGIH AR (P >0.05) ,i597 4 AL 6 A
if C.D A K EEE KPR T A B 4, 2 RA 5
R (P <0.05), WL 5. A7 AR E A KT
LT [ B 7K S 5 R IE A OE (r = 0.204, P <
0.01) 67 6 J Jo W [El A B2k K F- 5 8 1 R T B

1 PRI AR R » Hr R IEA R (r =0.206,P <0.01) , L 2,

n % " % 2.4 ML
A 7 0.99 +3.78 13 -2.7+10.16 0.366 ARG 2H L35 LB K SE FL %, 22 55 G824
B4 6 4.59zx14.5 13 -1.9+6.40 0.184 B (P >0.05), 255 6 A 1597 , & 2010 1 L
Cdl 5 -46.0x4.15 15 -47.1£5.87 0.721 ttf%#ﬁﬂﬁﬁlfMiX(P>O 05) . L% 6.
D#f 4 -52.3x1.11 15 -50.6£4.29 0.443

3o RITIEHE 1A BOWUBFHE I 2R 2 s, i A 33
2.3 BEMFEARESRE A& PR R 8367 2L I AL i AR O 218 (R4 T L
BITHIMGAIT 2 A BHAS ALK A Kt BER LR (P >0.05) , W3R T K 4,

F5 44 CKD %3 & n HEEEAKFE(x£s )

Tab.5 Aldosterone levels at each time point of CKD patients in each group

N i [ 7] ( ng/L.
Fisf ] (ng/L) F P
A4 B 2H CZH D 4
YAYTRI 77.3 +£12.2 75.0+9.5 80.1+9.4 79.5+10.7 0.978 0. 408
WBIT2 A 79.5 +£10.7 77.7 +11.1 75.0 £8.4 74.5+8.3 0.503 0. 681
VBIr4 A 77.4 +12.2 76.8 +9.4 70.7 +8.2 70.9 +8.4 2.853 <0.05
VBIr 6 A 78.4 +12.2 75.6+£9.3 66.9 +8.6 66.5+7.5 7.318 <0.01
59 =0.204 0.2 r=0.206 °
P<0.001 ° LaLLL
4 =
- O R
S o i
:ﬂE'H 3 -
# ]_MZ
T]I o -0.2 4
21 i
I [ B
3 5 04
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0 T T 1 -0.6 T T 1
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Fig.2 Correlation of 24 h urine protein with aldosterone before treatment and 6 months after treatment

k6 &8t E 44 CKD &2 i LB ACF (2 £5)

Tab.6 Serum creatinine levels at each time point of CKD patients in each group

. 1 JLEF ( mmol/L

H (] UL ) F P
A B4 C D 4

NED ] 84.9 £19.7 88.3+£19.9 87.0+18.0 87.1+18.0 0.115 0.951

BIr2 A 87.6 £17.2 92.9+19.3 88.8 x17.1 89.3+17.0 0.322 0. 810

BIr4 H 92.3+17.9 98.5+15.0 89.3+£15.9 90.8 £15.0 1.233 0. 304

WBIr 6 H 94.1+18.8 96.6 +16.0 90.4 +13.8 90.0=+14.5 1.243 0. 300

332



3 4 EOMEAE BRPAEERS 1~ 3 PR A R PR AR T R B LIS K P R

£T BT RMARBITE L AR AYA CKD &4 i ALEFACE (x £35)

Tab.7 Serum creatinine levels of CKD patients in each group before treatment and 1 month after treatment

/L
. i LT (mmol/L) P p
A B 4 C4 D4
VYT HT 84.9+19.7 88.3+19.9 87.0+18.0 87.1+18.0 0.115 0.951
BRI 1 85.2+19.6 89.4 +£18.3 87.2+17.5 87.6 +17.4 0. 185 0.907
BIT 2 JE 85.8+19.4 90.4 £19.8 87.4£17.1 87.4£17.1 0.213 0. 887
YBI7 3 86.3 +18.8 92.0+19.2 88.0+17.1 88.2+£17. 1 0. 351 0. 788
BT 4 JH 86.5+18. 1 93.6 +19.8 89.0+17.2 89.0+17.2 0.532 0. 662
AY A4l
100 = B4 95 -= B4
= Cl = C4H
>g o5 — = - D4
£ 29
& =
=90 =
= = |
| 85
85 | |
T T T T T T 1 0 1 2 3 4
01 2 3 4 5 6 o
Al 1] (D)

B3 44 CKD &% 4 i f i JLEF 4 1 % K4 &4 CKD &% | A miFALE L L
Fig.3 Trend of serum creatinine levels at each Fig.4  Trend of serum creatinine levels in

time point of CKD patients in each group each groupl month after treatment

2.5 JfiLE M A GEE M AP K EA L, Z2 7 LGB L (P >
ST ETHER  BIT G LR e E R %t 0.05) W3k 8., ARG AR il MG y7 Ja M
B (P >0.05) ;78976 H J5 , & 41 CKD H 3% ik i, ZR s FE (P >0.05), K9,

*8 &4 CKD B &r mi k% fh(xxs)

Tab.8 Blood pressure at each time point of CKD patients in each group

LTS i (7] A B4 CH D4 F P
Weds I (mmHg)  IBYTRT 130.8 £8.3 131.3+£8.9  131.8+12.0 130.7+12.0  0.052 0. 984
BT 2 A 130.2£7.6  130.6 £6.3 132.0 8.5 128.9£10.7  0.489 0. 691

a4 A 129.9 +4.2  131.4 +4. 1 131.1 8.7 129.6 £7.2 0. 380 0.767

BY7 6 A 130.6 6.5 128.9+5.9  130.2£9.7 126.3 +£9.2 1.120 0. 346

9 E(mmHg) A7 79.5£9.5 77.9+11.3  78.4+11.0  79.129.8 0. 166 0.919
BIF2 H 76.6 £7.4 77.4 £7.4 76.4 £9. 1 78.2£9.5 0.367 0.777

BIF 4 H 76.2 9.1 77.8 £5.6 73.7 £8.1 78.5 +6.4 1. 603 0. 196

A7 6 A 75.0 £5.2 76.1 +6. 1 74.8 £5.3 78.2+7.4 1.784 0. 158

£9 &4 CKD B3 1R b7 e B Zf(xxs)

Tab.9 Serum potassium levels at each time point of CKD patients in each group

] 1B (mol/L) P p
A4 B4 CH D 2
RITHT 4.0+0.38 4.0+1.0 4.2+0.43 4.1+0.47 0.432 0.732
WBIT2 A 4.2+0.28 4.2+0.45 4.3+0.43 4.3+0.42 0.511 0.676
BIT 4 A 4.1+0.30 4.2 +0.42 4.2 +0.34 4.3+0.37 1.343 0.267
BIF6 A 4.3+0.35 4.4 £0.32 4.5+0.27 4.5+0.30 1. 587 0. 200
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