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[FE] BH - Bt/ & e A wl fibih 7 12 % & BERS  (chronic kidney disease, CKD) & F Jo i R i IR BR 1M i
(hyperuricemia, HUA) Bm& i MROR | Lt RXTEDIReEm . ik - RATIEEBAAINIZE, 2021 422 H—
2021 4F 7 I FEHT LA N RS B SR VL 1L B DX A3 B 4 5 AALARIENY 102 4] 55 i 2R VE M BIF G X 4, ARSE 259 00 0 & 40 Sl /1
4 (20 mg/d) . IEFFIEA (40 mg/d) FIXTHRLE CRP25P06Y7, AWRTTHCNE) . BUr# 3N . iHES4 i
fASH MR (serum uric acid, SUA) ik#r®, WAEFF I EH L LIBIT 1. 3 NH G SUA. I LEF (serum
creatinine, Scr). P AJLEFIEBEZ (creatinine clearance rate, Cer) . % (15 /NERUE L R (estimated glomerular filtration
rate, eGFR) SF4EARAYZEML, v eGFRI1. eGFR2 AT 435Il 2R T (87 14 ) B M 1 B e R AR50 2 2R s P O 3 A 9 =
MBS TRIULEE 24545 | L 00 i M A5 F 1 R S BB RN o R FH A6 B PE IR 1 . SEmbpeds . R 25T i
ML 225, SRR E 2587 (one-way ANOVA) [ # SUA, Scr, Cer, eGFRI, eGFR2[W4IAIZ R, &R - AT 1.
2. 3 AR, NIRRT IE % 50 AL SUA 5 AR R 4351 93.8% . 93.8% . 90.6% F1193.8% . 93.8%. 96.9%. 4T % 441,
IR 241 SUA KT B R (3 P=0.000) . 1AL, A7 34 A JG/NFIEEAL Cer. eGFR1, eGFR2 5 T34 (H (P=0.006,
P=0.013, P=0.015) FX}HE4FEHIAKT (P=0.019, P=0.020, P=0.021). [GEF, /N4 2 1 IE 5 75 41 SUA (1R B B 2%
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Clinical study of low dose febuxostat on improving renal function in elderly patients

with asymptomatic hyperuricemia
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[Abstract] Objective-To investigate the efficacy, safety and effect on renal function of low-dose febuxostat in the treatment of
elderly patients with chronic kidney disease (CKD) complicated with asymptomatic hyperuricemia (HUA). Methods-In this
prospective cohort study, a total of 102 elderly patients who were hospitalized in the Wangjiangshan Branch, Zhejiang Province
People’s Hospital from February 2021 to July 2021 and met the enrollment conditions were selected. They were divided into low
dose group (20 mg/d), normal dose group (40 mg/d) and control group (without urate-lowering drug, mainly lifestyle intervention).
The total course of treatment was 3 months. The control rates of serum uric acid (SUA) were calculated in each group monthly. The
changes of SUA, serum creatinine (Scr), creatinine clearance rate (Ccr) and estimated glomerular filtration rate (eGFR) were
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collected and calculated at baseline and after 1 and 3 months of treatment. Meanwhile, eGFR1 was calculated by the simplified diet
in renal disease (MDRD) equation, and eGFR2 was calculated by the chronic kidney disease epidemiology collaboration (CKD-EPI)
equation. At the same time, cardiovascular and cerebrovascular events, gout attack, allergy and other adverse events caused by
febuxostat were recorded. y° test was used to compare the differences in gender composition, basic disease and drug use among the
three groups. One-way ANOVA was used to compare the differences in SUA, Scr, Ccr, eGFR1 and eGFR2 among the three groups.
Results- After 1, 2 and 3 months of treatment, the control rates of SUA in the low dose group and normal dose group were 93.8%,
93.8%, 90.6% and 93.8%, 93.8%, 96.9%, respectively. The SUA levels in the above two groups were significantly decreased,
compared with the control group (all P=0.000). Ccr, eGFR1, eGFR2 in the low dose group were higher than those at baseline (P=
0.006, P=0.013, P=0.015) and those in the control group (P=0.019, P=0.020, P=0.021). There were no significant differences in the
decrease of SUA between the normal dose group and the low dose group, but they were significantly greater than those in the control
group (all P=0.000). The increase of Ccr, eGFR1 and eGFR2 in the low dose group was significantly higher than that in the control
group (P=0.004, P=0.002, P=0.003), but the difference was not statistically significant compared with the normal dose group.
Severe adverse events specific to febuxostat were not observed. Conclusion*Low dose and normal dose of febuxostat both have a
similar urate-lowering efficacy in elderly patients with CKD complicated with asymptomatic HUA, getting a high control rate of
SUA and improving renal function without serious adverse events. It is suggested a low dose of febuxostat at the beginning of the

clinical intervention of asymptomatic HUA.

[Key words] febuxostat; dosage; elderly people; chronic kidney disease (CKD); hyperuricemia (HUA)
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5 (chronic kidney disease, CKD) % W I & 4E ,
2 CKD &4 . KRS G E . BEANFE
CKD FIIHUA %5 & AR, CKD A4 & 95 UG 55 H 1ML R R
(serum uric acid, SUA) 7K 3 H BH 5 A% IEAH 56 %
Z; /K SUA AREH CKD (1 XU 2K K S SUA A
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FXNG o FEARITE . ABFFE AR AR A w1677 57
WA /NAEAD (20 mg/d) . IEF AL (40 mg/d)
AR CRF250as7, AW THhE); &
BLLE SRR bR R SUA K-, ARAEBEAE Sk o K Hitiat
oL, AETHARTT 3 A S LR 3 414 SUA #1E 5353
356, 305, 400 pmol/L, J7 2 4r Wk 75, 45,
60 wmol/L; 3A1EF AELLBI 1« 10 1, XM a=
0.05, KBk E=0.95. FIJH PASS 155 Jr 225>
T FA:3 (one-way ANOVA F-tests) Fideifoa, 4340
FEA G DR 215 5 1 10% Mk %, N4 %
DTN 24 BB . B2, AROPSEILEE T 102 4
CKD & IFJCAE R HUA BB A BT AT 42

AZRRTE: @ 4FIE 75~100 % . @ 754k ek
B % TS 41 20 (Kidney Disease Improving Global
Outcomes, KDIGO) &K (2021 4% 5 /N Bk g i
HUPRSZEE) o6 T CKD 3~4 Wi rprife 2, B
AP FAD AP R BT . @ £fFA JCAER HUA
ML WibrdE o IEFIERIKE T, JERH 2 kas
SUA /KB 1E>420 wmol/L, ZE>360 pmol/L, H AR
BRI RIBRER S5 SRR P B i PRAEAR . A4
fE Rt rs k3.

HesRARE: @ I 1A H AR XU VR o
bR IRIR 25 % . @ IFIIRe ST & . &N
(glutamic-pyruvic transaminase, GPT) . 4 %45 & i
(glutamic-oxaloacetic transaminase, GOT) >Z ] 2
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1.2 W5 d R BRE S /MR EA . R =
ZHANTRREZH o /NP B 20 25 T AR A F) A 20 meg/d (BT
KFEOHARAA, #HfESHELGHEF
719993147, KL% 40 mg/hr ). IEH AL TAEA A
140 mg/d, EIEITFIBIE] SUA<200 wmol/L, Wy N
20 mg/d, ZJ5 BUERLS AR . X IR AR
fHHEINEIRIR 25 . LA, bk 3 82 & HA
57, ALFRIRIERS TR . 25N | 5 b A A
&%

1.2.2 TR gk B TR, HE AR
P, B, IRBE SERbEOR . NS, I
LBrB, W67 1. 3 A A BRI 4E - (systolic
blood pressure, SBP) . #F 5K & (diastolic blood
pressure, DBP), BT ETEE (body mass index,
BMI) . [A)ffili PURE 22 I K I, >R H U 717A 4
H 3 A AL AU 52 SUA . Ifil LEF (serum creatinine,
Scr) . BEE C (cystatin C, Cys-C) . Ifil L H
Hb) . H# A . e 40 5 A
(glycosylated hemoglobin, HbAlc) . = Bt H i
(triacylglycerol, TAG). J&MH[EEE (total cholesterol,
TC). =% B HE FI [ EE (high density lipoprotein
cholesterol, HDL-C) . 1k %5 J& g & 11 I 5 B2 (low
density lipoprotein cholesterol, LDL-C) . [r] %I bt 4
% (homocysteine, Hecy) 55, Jj B HUIH = h BOig ik
PRARAS, Kl pREM . PRAEA . RIS, HHHEIR
H & H 5 R WUEF L {E  (urine albumin to creatinine
ratio, UACR),

1.2.3 WG AR YURERLLIRTL, 2,03
A JE ) SUA JK b A B ik b & (SUA B 2=
360 wmol/L A IAAR) , WCHEIF T - H Bk JIR)T 1
3/ HJEHRYSUA. Scr, Cer, eGFRI, eGFR2, K H
Cockcroft-Gault 2 2 "™ 31 % 4 4k WL BF 7 B %K
(creatinine clearance rate, Cecr), & 4t A9 5 5 A5
R R 5T 2 U (modification of diet in renal

(hemoglobin,
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disease equation, MDRD ) 'S K18 1k B W 1 AT
g 2 P/ 23 20 (chronic kidney disease epidemiology
collaboration equation, CKD-EPI A=) ¢ 43 i) 4
"B /N ER € 3F % (estimated glomerular filtration rate,
eGFR) (41lich eGFR1, eGFR2) . M| ic s 4 5¢
AR OGS o S B RREEE
BIAIEALE . PPOGEIRGY | a5, AR
KA, AT T ROKANTEEL /N fE 3R R E AR

1.3 HilFJiik

K HI SPSS 25.0 KA # AT S . £ 6 IES S
A7 1 S OB DL ks o, ZLIR] HUBCR B I 07 22
5317 (one-way ANOVA) 5 £ G i 4% 43 A 14 22 1t 06 kL
M (Q,, 0)) R, M L #H R A Kruskal-Wallis
K. R e (%) o, RGBSR R
5. P<0.05FREFAGLITFEX,

2 ER

2.1 KR

YA 102 BIFF A CKD A I TCIE R HUA 1R 3,
Horp/hH g IEW R AL xR 34, R
T /NI 4L 1 B 4 PR, 1 PR R
PR N T AR S A MG s 1B R A 1 e
RG] K A AR A A6 T, 1 e YA T 10 e 4 R
A F g R = T = 2 A5 DA L

2.2 AR AL B EE AL SUA i A5 R

ANFIRATEIRIT 1. 2. 34 HJG SUA i FR Ak
GEBRR) 590 3061 (93.8%) . 3049 (93.8%). 29
i (90.6%) . IEHEFHEALERIFL. 2. 315 SUA
KA N GGRAR2) 4300028 30 191 (93.8%) . 30 f4il
(93.8%) . 314 (96.9%). HrfiF & 72 9 i %
A A A w0 AR A 1A T S PR 20 me/d, BT
S5HE 1 IR SUA KikFR .

2.3 BZIRIC G SUA. B fie bl OCH: ba LL 4%

3 BEBITRITE M A AL . 4F . BMI, SUA.
Scr, Cer. eGFRI1. eGFR2Z:&-Tidshr 22 5 L5012
B (BP>0.05, £1). BT 30 HE, DAl
S FIIE H AL SUA KT R4k, BARFXT
A RIKE, 256558 L (3 P=0.000).
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HIT3ANAJE, IR Ser Ik T HE 4K KX i
MR WK, 2RA% % E L (P=0.007, P=
0.045); Cer, eGFRI1, eGFR2 ¥ T4 /KF (P=
0.006, P=0.013, P=0.015), H. i3 & T XF 840 [R5
KFE (P=0.019, P=0.020, P=0.021), 2=5H 4G 2F
B R, IEHE ALY Ser HUAIK TR KT ot
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A FBIK, BERTELRIT¥2ER (P>0.05);
Cer. eGFR1. eGFR2 {3 & T X AL R K (P=
0.019, P=0.027, P=0.029), H eGFR1, eGFR2 /K
T REKY, Z2RA%005%E X (P=0.036, P=
0.024), ZERILFE2,

®1 3HEBEELIRIKEHE

Tab 1 Clinical characteristics of patients at baseline in the three groups

Normal dose group

ftem (n=32)
Age/year 88.66+2.88
Male/n (%) 18 (56.3)
SBP/mmHg 126.34+11.23
DBP/mmHg 65.16+9.04
BMI/(kg-m™) 24.97+4.08
HbA1c/% 6.34+0.75
HB/(g-L™") 115.56+16.42
Albumin/(g-L™") 39.50+3.50
TAG/(mmol-L™") 1.23+0.53
TC/(mmol-L™") 3.94+0.95
HDL-C/(mmol-L™") 1.24+0.24
LDL-C/(mmol-L™") 2.12+0.95

SUA/(pmol-L™")

Scr/(umol-L™)

494.16+57.12

119.71+24.01

Cys-C/(mg-L™") 1.71+£0.36
Cer/(mL-min™") 33.05+8.69
eGFR1/[mL-min™" (1.73 m*)™'] 48.52+10.47
eGFR2/[mL-min"+ (1.73 m*)™'] 42.91+9.79

UACR 0.06 (0.05, 0.14)
Hey/(pmol-L™") 17.03+5.23
Comorbidity/n (%)
Diabetes mellitus 13 (40.6)
Hypertension 26 (81.3)
Coronary atherosclerotic heart disease 20 (62.5)
Drug/n (%)
ACEI/ARB 17 (53.1)
Calcium antagonists 9(28.1)
Diuretics 11 (34.4)
Sodium bicarbonate 2(6.3)

SGLT2i

Calcium dobesilate

Low dose group

Control group

T (o) Flyvalue P value
89.28+3.47 89.68+3.35 0.824 0.442
13 (40.6) 15 (44.1) 1.735 0.420
127.13+£8.95 126.38+13.92 0.046 0.955
65.91+5.53 65.854+9.46 0.083 0.920
25.2045.50 24.5843.32 0.171 0.843
6.234+0.53 6.30+0.66 0.204 0.816
121.66+16.89 119.94+16.07 1.170 0.315
39.6843.64 39.654+3.38 0.025 0.976
1.37+0.65 1.36+0.73 0.486 0.616
3.72+0.85 4.09+0.85 1.457 0.238
1.22+0.31 1.22+0.28 0.063 0.939
1.89+0.62 2.25+0.68 1.859 0.161
487.34+70.03 492.00+61.98 0.097 0.907
115.80+£23.52 117.33+£22.81 0.227 0.798
1.68+0.35 1.71+0.37 0.109 0.897
31.754£7.55 30.18+7.08 0.228 0.796
47.28+9.27 47.12+7.62 0.227 0.797
41.89+8.63 41.54+6.91 0.230 0.795
0.06 (0.04, 0.09) 0.09 (0.06, 0.13) 3.547 0.170
17.514£5.24 16.83+£5.28 0.141 0.868
7(21.9) 7 (20.6) 4.083 0.147
26 (81.3) 28 (82.4) 0.018 0.991
23 (71.9) 17 (50.0) 3.355 0.187
12 (37.5) 12 (35.3) 2.521 0.283
10 (31.3) 16 (47.1) 2.986 0.225
13 (40.6) 10 (29.4) 0917 0.632
1(3.1) - - -

Note: ACEI/ARB—angiotensin converting enzyme inhibitors/angiotensin receptor blocker; SGLT2i—sodium-dependent glucose transporters 2 inhibitors.
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Tab 2 Comparison of the changes in SUA and renal function among the three groups

Tou] ormal dose grouj n=. OW d0S€ grou n= ontrol grou; n= value val ueh
Group Normal dose group (7=32)  Low dose group (n=32)  Control group (n=34)  Pvalue” P value”

SUA/(pmol-L™)

Baseline 494.16+57.12 487.34+70.03 492.00+61.98 0.884 0.775
1 month after treatment 233.00+89.20” 267.87+52.98% 448.79+46.74 0.000 0.000
3 months after treatment 245.28+86.41% 269.78+58.87% 439.15+64.217 0.000 0.000

Scr/(wmol-L™")

Baseline 119.714+24.01 115.80+23.52 117.33+22.81 0.681 0.789
1 month after treatment 120.00+25.76 109.85+18.80% 117.954+25.20 0.745 0.146
3 months after treatment 117.41+£32.71 109.13+20.11% 120.42+24.30 0.671 0.045

Cer/(mL+-min™")

Baseline 33.05+8.69 31.75+7.55 30.18+7.08 0.120 0.329
1 month after treatment 33.1749.47 33.64+8.95° 29.96+7.27 0.126 0.070
3 months after treatment 34.46+10.44 33.97+9.01¢ 29.21+7.07 0.019 0.019

eGFR1/[mL-min'+(1.73 m*)™"]

Baseline 48.52+10.47 47.28+9.27 47.12+7.62 0.536 0.941
1 month after treatment 48.67+11.35 50.27+11.319 47.12+8.27 0.528 0.200
3 months after treatment 51.20+13.49% 50.65+11.007 45.28+6.97 0.027 0.020

eGFR2/[mL-min™"+(1.73 m*)™"]

Baseline 42.9149.79 41.89+8.63 41.54+6.91 0.511 0.855
1 month after treatment 43.04+10.57 44.62+10.35% 41.55+7.56 0.511 0.170
3 months after treatment 45.54+12.65° 44.98+10.15° 40.07+6.44 0.029 0.021

Note: P value of comparison between the control group and the normal dose group; 2P value of comparison between the control group and the low dose
group. “P=0.000, “P=0.036, ®P=0.007, “P=0.006, “P=0.013, ®P=0.014, *P=0.024, ®P=0.015, compared with the baseline level.

2.4 341EBHEIBIFNIG SUA . Scr.eGFR 281k 1 Ho 4 02 ¢

WIT 3T, /NI GLURNIE ) 24 SUA I R%
G B B 3 KT X IR, Z2RASI#E L (¥ P=
0.000) ; /N5 e 2H R IE 8 ) 20 A 25 S g
(P>0.05) . JRY7 3N AJE, /N4l Ser it T B i B
WE TR, 2R A5 E L (P=0.004).
S 3G, NFIER 4 Cer. eGFR1. eGFR2 ) T 55
R B S I B, 25 G2 EE L (P=0.004,
P=0.002, P=0.003)., WLIE1,

[] Normal dose group
[ Low dose group
[ Control group

Rangeability/%

2.5 SPAS RN B % AP Sy 07" sua Ser Cer eGFRlI  eGFR2
T BB WA R 2 oK B B KU A . T Note: “P=0.000, 2P=0.004, ®P=0.045, “P=0.010, ®P=0.002, ®P=0.011,
N S N ©P=0.003, compared with the control group.
Y2 5 > N H
2 MBI A R (R3). Hm AR 1 348E#FSUA. Scr. Cer. eGFRZZLIREELLER
DR E R ERE T EEM N GPT. GOTRET &, Fig 1 Comparison of changes in SUA, Scr, Ccr, eGFR among the
(AR T IEH R 245, ANAIREAL L Bl A7 JRAg three groups

ﬁ'(au\d_h, /TE@IEJ}T(%%Li{JIE%O
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Tab 3 Adverse events in the three groups
Adverse event
Gout/n (%)
Rash/n (%)
Cardiovascular and cerebrovascular event/n (%)
Gastrointestinal event/n (%)
Respiratory event/n (%)
Hepatic dysfunction/n (%)
Pollakiuria/n (%)
Allergy/n (%)

Normal dose group (n=32)

Low dose group (n=32)

2022, 42(7)

Control group (n=34)

0(0) 0(0) 0(0)
1(3.1) 0 (0) 0(0)
0(0) 0(0) 0(0)
1(3.1) 1(3.1) 0(0)
6 (18.8) 7(21.9) 5(14.7)
3(9.4) 1(3.1) 2(5.9)
0(0) 1(3.1) 0(0)
0(0) 0(0) 0(0)

3 idie

PRI S NAA Y EERS AR 2=, 2 B 2o AR
o M SUA MBS R, PRI ER MRS T 2 B &
DURRTESCTY | BB Nz, 3mSR
PERONE, TSR DGR . B, WIS 2k el
PESSRE 17 BEAE SCHR X TR XURE S Y 4 A 0T
WS | oM i A7 AP 0 B 2 L R IR
fRiARYT, (HXF T CKD & IF AR A HUA |, FEIR
MR B S R IR 9T B A 4. 22 00 [m] B P A o 1
KB, R SUATEIEF RN RET R, taglik
eGFR R Pt 400 5 40 3 A0 0 X PR R G i 2R 47 AR
G ETXE Y Wi

ARG RN, SIEFRSEHM, ARk
A & At 7R 7] B 2 B AR SUA K5 1897 13N A ),
SUA AFRFINTE90% LU 1o 1RITF3HIE, /bl
) Cer. eGFRI1, eGFR2 M AR L i B b 25 08 F XF Ij
AR (P<0.05), SIE® MMM, 7E8E
Foige A B2, HE™EARFF LA,

2020 4F 35 8 KR 2 2 KU B RS Y B Y
LR T B EOICAE R HUA B A9 SUA 5 il 78
6 mg/dL (360 pmol/L) AP, fHR#E# KWK T
3mg/dL (180 wmol/L). AMELERIT I MHE, IE
R 2 SUA TR R BE R R, H o i) s 25 I
SUA KA Al M % 1 AR A ml b it . BARIE 7
(AR A ] At B PR R ASOR i 2, (R PRIR R Wt 2oL T
A RESE AR U G 6 B AR . F Bear s ™ i g
R IR G AR AR w A AR LR R R R T () T
AR IR AR, RS TR B IR R AR >
YAMANAKA % 2 b 45 25 bl 45 5 . TOJIMBARA
25 2V g & B/NR IR FL AL (10~20 mg/d) 7E
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ot B T HA 73% MR IR SRR, A HEAR
SV o LIANG % 2 % SR ] fih 20 me/d o] A 24 1%
ik SUA K, 34 H Wi £ Al #i  Cer 29 5 mL/min,
RS AR AR A w1 20 mg/d BT i KR4 CKD
B I TCHE R HUA ) 5 % 55 3 P ) SUA ZKF 1 I IR
R, BE AT ARAS R RE A B A SUA R I 2035 B Th B
SRy AT fE BN BRI

— I KA 4 AR RIS Y o, AR A A
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