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The Prevalence and Associated Factors of Kidney Disease
in Korean Rheumatoid Arthritis Patients

Yun Kyung Hong, Hee Chan Yang, Wan-Hee Yoo

Department of Internal Medicine, Chonbuk National University Hospital, Jeonju, Korea

Objective. To determine the prevalence and associated fac-
tors of kidney disease in Korean rheumatoid arthritis (RA)
patient, and describe the profile of RA drugs prescribed
in RA patients.

Methods. A total of 284 patients at the division of rheuma-
tology with confirmed RA were prospectively included in
this study from May 1 to August 31, 2008. Renal function
was assessed using Cockcroft-Gault (CG) and abbreviated
Modification of Diet in Renal Disease (aMDRD) study for-
mulae, and classified by the National Kidney Foundation
(NKF) classification. Comparisons was were performed by
the two sample #-test, chi-square-test and binary logistic
regression analysis.

Results. Of 281 patients with RA, only 7 (2.5%) patients
had abnormal serum creatinine (sCr) levels. According to
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the NFK classification, the prevalence of kidney disease us-
ing aMDRD and CG formula was 23.8% and 31.7%,
respectively. Among the patients with eGRF <60 mL/min/
m’ according to aMDRD or CG formulae, 91.8~100% re-
ceived at least one drug that was potentially nephrotoxic.
RA patients with renal dysfunction was associated with
advanced age, body mass index (BMI), antinuclear anti-
body (ANA).

Conclusion. Estimation of renal function with CG or
aMDRD formulae is important in RA patients, partic-
ularly in those with low BMI or old age. Also, appropriate
dosage adjustment is needed in patients with renal
dysfunction.
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<= Frutel =R Ao A&7} A3k o] 9t (6,7).
=4, FrtElaR A2 A1 A 8EE 28 E o] w
ol ASAE Zde Fese A7 A&sA Hleg A
2 £ TbeAol Fon, wal Fulel AR X7
of d2] o] &% methotrexate (MTX)L} H|ZH| Zo] =4
Zd A9} e oFAl= Al FAES U 5 o] A7
ol 4 A% 2 ¥ vS SoskA Dt vk
Fubel 23l SatollA 758 Al St AL

20004 o] ¥ B W 9l

Fubel 2aao sl X &
of 34A S B dFutel oAl ol Aol ALl A%
A QAL A g FAEE] Eqo] o FolArh. ol Aol

Agstel gFEulel AAA1S -E—‘”] d-penicillamine, gold+&
A AFFTS Fodl= Aew dHA St v
vhe| =l el kel Al gkl tid AT AR
2000 o] 2] edro]7] wiFel AAle] AlA3ke] eet
Zpol7} & 7hs Aol Ak 3 Fube| A 3kAte
A o]} 7ol i3 s i A5Ae] 71E
S ¥4 Fdolgld EEEut

ATA A TbE R A 5
At} (1-3). o]l Karie 5 frulel =344
© & NFK classificationol] 2]} 4] ﬂ{‘—lé}% Aolsta 54
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off glofA] A4 %te] °“*%°ﬂ gk BRaE " gl e
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o= shgleh. SS9 vol, A, A%, 71, i W w3l
Shel AW, Fof -2 DMARDsS] FF3 2AI e
VAS (Visual analogue scale)?} 7173l 37} AFA| (KH-
AQE AsHeleh L AAT Aega 94 Az
ESR, C-HFSA Thul(CRP), Fule] 201 2HRF), 3]
(ANA), 82 z#loleldsCne Asysigon Azt 3
AEE DAS28E AH&3te] Alftslgirt 184 Wk, 4,
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AbA] o] ZH-E-(eGFR)2 abbreviated modification of diet in

F A1Fol weh ARbre 49 A

5327 3

renal disease study (aMDRD) 523} Cockcroft-Gault (CG)
AL olgstel Briigict 89)
aMDRD ¥4]: GFR (mL/min)=kx186x[SCr] — 1.154%[age]
—0.203
CG 34}: GFR (mL/min/1.73 m2)=kX(140*age)Xb0dy weight/
SCr

2 AYA E AAPen 2wz} o WALE Ao
a9l 3, @ Bz @ WAL} mace olakel A& 7

Zh iy g Aol gle AeZ A

NKF 257|122 o83} 2ron qh4l A8 3kchronic kid-
ney disease)2 eGFR®] 60 mL/min/1.73 m*> H|RFo| AL} A&
A FAARR] vl v Fwvt e A2 Aol (10).
15HA]: GFR =90 mL/min/1.73 m”* A4 A7]5o} A&
& EAATL FAAQ A

2%hA]: GFR 60~ 89 mL/min/1.73 m*: A4 X247} <k
Aolm A kgl AtAlo]2tE 7HAE Hole AS-
3%kA]: GFR 30~59 mL/min/1.73 m>: AATA|oI 7489 &
TE FLEE Holv A5

4%+A): GFR 15~29 mL/min/1.73 m’: AAEAI g A
& A2 Hol: A

5%HAl: GFR<15 mL/mln/l 73 m* AEA

sCro] A9 Aol A 1.3 mg/dL o]3}, o3& ellA] 1.1
mg/dL o]3}E A oltirt.

Ar o] A E = DAS28S 7o Z AFAEE 3.6 o]
8, ZNFAEE 3.6 23, 55 o3}, AFATE S

2 39k

FAA 4

EAIX el = SPSS 17.0 (SPSS, Chicago, IL)E AH-&3}o] &
Aatgl s AR ol4L p<005°l 352 A elstaleh
eGRF©] 60 mL/min/1.73 m*> o]+l F3} 60 mL/min/1.73 m’
ulgkel F 7he] HlmellA] mledd wgel Wiyt wlamE
chi-square testE ©] 833 A< W2 HIAE two sam-
ple t-testE o]}l clHEF
gression analysisE A| 3} o).

B XL binary logistic re-

4 i

e &4 54

A= F 2818 o7 HF o] 55.7+11.94|9 2 oA
o] 216W . & Wkt ESR¥I CRPE= 2+ 35.7424.6 mm/
hr, 8.9+15.9 mg/L3Att. RA AW o|27|7H 7.2+6.31d 0] %]
31 DAS282 3.3+1.0, HAQ+ 0.58+0.710]9ic}. &gk
kAL 527 (18.5%), rHEl £Q1 R} kAL 2267 (80.4%)°]
ATHE 1).
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sCrg F1Ee R Pg ul A7 sAel gk BAE 77
(2.5%)°1%0ct. aMDRD 4% o] 451915 wl, NKF &7
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ol whegt %l A Asko] gl A9 F& 2819 F
67 (23.8%)°1} 3 A 2ALe] & vhSd k(&
2). Al 4] &£70] slov A AVlsE 7HA skzta

HANE 367 (12.8%), AA £=419
9] A 71 eHAel A& A2
Aol 7o) oA FEEL Al 7S |
@BHANE 16 (5.7%), 552 4 7554 e] J+ A¢
DS 1%(1.1%), A5A ZRHGEHAD
t}.

CG FAo 2 FA18E Aol up2w] A Aglo] g+ At
9] & 89 BL7% S E T Wol FAE N en chAY g
A 1HAIRE SHAZA] AR 2H2 24 (8.5%), 17
(6.0%), 4473 (15.7%), 35 (1.1%), 18 (0.4%)°]1 %} c}.
eGFR <60 mL/min/1.73 m*?) 2= aMDRD ZA413} CG &
Ao g 7bzb 207H(7.1%), 4878 (17.1%)01 et AHA 3k21e)
RFo] AR AVSAsE Ko T35 AVls A8t

= 15% =5 L71%3E2 =8 28 € F JAUTHE 2).
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Table 1. Demographic and clinical characteristics of the patients*

Variable

Age 55.7£11.9
Gender, n (%)

Male 65 (23.1)

Female 216 (76.9)
ESR (mm/hour) 35.7+24.6
CRP (mg/L) 8.9+15.9
BMI (kg/m®) 22.5+3.6
Disease duration (years) 7.2+6.3
DAS28 33+1.1
HAQ-DI 0.58+0.71
Positive ANA, n (%) 52 (18.5)
Positive RF, n (%) 226 (80.4)

*Data are presented as n (%) or mean+SD. ESR: erythrocyte sed-
imentation rate, CRP: c-reactive protein, BMI: body mass index,
DAS28: disease activity score 28, HAQ-DI: health assessment
questionnaire-disability index, ANA: antinuclear antibody, RF:
rheumatoid factor.
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A7 FAel & 3 = & 79 vz
CG FA) 2 & T3 eGFRo] 60 o4
ofl Al 1 dFE, AAH, Fubel 23t

Aol ARdAES
Bl 2l 18, Y& BMI, 28 gto] §-98H A A4
sk ekl 2l A7 AkEle] Qe
A E FollAE 29 71703 ESR, HAQ-DI7} -2]81A] &
BAo] Q= Ao g Yehyon Fule|~zel Ay 2
A EZ JERE DAS-28, CRPE= o] gl Ao & 1}
Ebsket. Falgda o] kA Eo] eGFRo] 60 H|RFQI ol A
=7 vebskehE 3).
ch A S Alslglon 919 654] o] o] o], U
< BMI, g3gA FA A5 AT =2 Alew
UEebkow ESR, HAQ-DI, DAS28 5-9] Fule|~abdodz}t
QAE AAFEol A= oulE A = gl 4.

pol ot 60 mlwrel
[e]
=
e}

—

RAS 39 FAE

2819 2] 3kA}ol|A] B 50971 2] DMARDs X Hlo] 9lgle
v S48 X85 918l 508719 Aol glar & 3kakd 39
Me] ks FoF wiokeh AwE Fg{ule] 2AlE MTX,
fEFrule]| =, slo|ERAFE 2, Al olxf
X ezl AolFE 2R Fol dgow gdFule|=AlE
Agsla Qe A B 2789 (98.9%)01A Tt © F
MTXE AH-&3tE BakE 1814, dlEFulo| =& 188w,
FTNF AlA= 127, slo| XA F 22 369, Aupate}
21 1479 o]}

F AW T 47.6%7F AEA 9 ThsA el e FAlECI
ow cGZAol 9% eGFR<60 mL/min/1.73 mm°¢] 3=}
TollA AEA 9] 7hsAde] e el tal] 93719 Ak
o] 9lgir}. ¥E3t eGFR< 60 mL/min/1.73 mm°Q] 3HA} 487
% 46780l A AFA 7HsAe] e FEe 3 A ot A
vkl 9l9ic). aMDRD FAloll 2]3l] eGFR<60 mL/min
/173 mm*Q] A}l A AEA Q] 754l Qi FEl
el 40712 Hutbe] 919l TEdF eGFR <60 mL/min/1.73
mm’¢] 2} 20 F 204 Bl 54 750l Y
a3 7 ol HAwkela Uk

Table 2 Prevalence of kidney disease in patients with rheumatoid arthritis according to National Kidney Foundation classification

aMDRD fomula

Cock-Croft Gault formula

Stage GFR (mL/min/1.73 m®)
n (%) No. of abnormal Cr n (%) No. of abnormal Cr
Normal =60 without evidence 214 (76.2) 0 192 (68.3) 0
of kidney damage*
Stage 1 =90+Kidney damage 36 (12.8) 0 24 (8.5) 0
Stage 2 60~ 89+Kidney damage 11 (3.9) 0 17 (6.0) 0
Stage 3 30~59 16 (5.7) 3 44 (15.7) 3
Stage 4 15~29 1 (0.4) 1 3 (1.1) 3
Stage 5 <15 3 (1.1) 3 1 (0.4) 1

*Kidney damage is defined as pathologic abnormalities or markers of damage, including abnormalities in blood or urine tests or imaging

studies.
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Table 3. Comparison of demographic, clinical, and laboratory features (eGFR calculated by CG formula)
Variables GFR >60 mL/min/1.73 m’ GFR<60 mL/min/1.73 m’ pvalue
(n=233) (n=48)
General demographics
Age, years 53.5+11.4 66.8+7.8 <0.001
>65 45 (19.3) 35 (72.9) <0.001
<65 188 (80.7) 13 (27.1)
Gender, n (%) 0.678
Male 55 (23.6) 10 (20.8)
Female 178 (76.4) 38 (79.2)
BMI (kg/m®) 22.7+3.6 21.243.4 0.010
Diabetes, n (%) 34 (14.6) 9 (18.8) 0.466
Hypertension, n (%) 72 (30.9) 24 (50.0) 0.011
RA characteristics
RF positive, n (%) 184 (79.0) 42 (87.5) 0.231
ANA positive, n (%) 36 (15.5) 16 (33.3) 0.007
Disease duration, years 6.816.1 9.1+7.3 0.023
CRP, mg/L 8.7£16.0 9.7£15.9 0.714
ESR, mm/hr 34.1+23.9 43.6+26.7 0.014
DAS 28 3.22+1.09 3.48+1.10 0.128
Low (<£3.2) 129 (55.4) 19 (39.6) 0.057
Moderate to high (>3.2) 104 (44.6) 29 (60.4)
HAQ-DI 0.51+0.65 0.92+0.86 0.003
Medication
Steroid, n (%) 0.163
<7.5 mg 221 (94.8) 43 (89.6)
>7.5 mg 12 (5.2) 5 (10.4)
NSAIDs, n (%) 184 (79.0) 35 (72.9) 0.357
MTX, n (%) 153 (65.7) 27 (56.3) 0.216
Leflunomide, n (%) 151 (64.8) 36 (75.0) 0.173

Data are presented as n (%) or mean+SD. GFR: glomerular filtration rate, CG: Cock-Croft Gault formula, BMI: body mass index, RA:
rheumatoid arthritis, RF: rheumatoid factor, ANA: antinuclear antibody, CRP: c-reactive protein, ESR: erythrocyte sedimentation rate,
DAS28: disease activity score 28, HAQ-DI: health assessment questionnaire-disability index, NSAIDs: non-steroid anti-inflammatory

drugs, MTX: methotrexate.

Table 4 Multivariate analysis of independent factors associated
with decreased creatinine clearance (<60 mL/min/mz) in patients
with rheumatoid arthritis

I
ndependent B pvalue OR (95% CI)
factors
Age>65 years 2601  <0.001 13.478 (6.213~29.239)
Positive ANA 1156 0007 3.176 (1.382~7.302)
BMI ~0.137 0004 0.872 (0.794~0.958)

ANA: antinuclear antibody, BMI: body mass index.

MTX A& gAtoll A F i AL &3 11.1£2.4 mg/F ©|
ol F9 10 mg A3 A7) 969 (53.0%) 2 714
Wk 7.5 mg, 12.5 mg, 15 mg A& kA= 727 219
(11.66%), 317 (17.1%), 3178 (17.1%)°1.2 27 (1.1%)ll
A F7 20 mge AEEL At CG FA 22 eGFR
<15 mL/min/1.73 mm*2] 32} 1816 A1 MTX 7.5 mg/F
2 583l Isieh MTX &3 =4o] F a3k 35hA|, 4%k
Al 245 239 ollA MTXE AH83lal Jdolow &2 5

2 75~12.5 mge A&3slgirl. =R aMDRD FA o &
eGFR < 15 mL/min/1.73 mm’¢] $k2} 39 Z 29l 4] MTX
£ 583t e & 47 75 mgS, 10 my TR
2a3la 9godrh 3ghA, aghA 3Rl A = 6ol A MTX
£ Agsla Jdoom &3 FF 75~125 mgel

.

B Tl Futelafd e fAtellA ARA ) HE s
sCrg 7|F 22 9& Wle 25%9 3 NKF £7715&
ZIEe g e wf 22.1~32.0%°192™ CG &4} aMD-
RD FA]ol| 93l eGFRS 131412 ull eGFR <60 mL/min/
1.73 mm2°l A7 SHA A= 242 17.1%, 7.1% 2 sCrik
ZHA R AFA o 75 ARt AL AFAE A7t
sl H& - 53] 35kA19] 7] ARA 2kt
3, sCr7l+ 2 vlaslgls o 39l Edbsigiont
aMDRD 345 7|F 22 169, CG 34+ 7|+ 22 33
= W= 4 2R Ho|7t AA sCrit 7| 2R X B oFE

=
3§ ARRGE Wl 27 ARAL] hRE BAZ
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A ARAeFE ZFsla X5 " & AArh
Karie 5= MTRIX AollA] 1299 2] 312} & sCrs 7|5
©& o7 09 mg/dL, WA 12 mg/dL o|etS B4 475
o Z HHE ol 18.6%0lA sCre] =7} £AS Bt
aMDRD FA 0 2= 463%, CG ZAl02E 57%0l4] A2
3o £78 B9l eGFR <60 mL/min/1.73 mm’S] 32}
£ aMDRD #43} CG FAl o2 AARS ol 44 15.0%,
253%F 2 oAl 2ol sCr w5 7|FQ 79 eGFR&
7o E ARAE HIkeE 752 Zort F5 B AN
th @). B4 vFdEs o s by A% fHES
228 Ao A= 154-4] 1.8%, 294 7.7%, 3%HA] 7.7%
4%HA 021%, 55HA] 24% 2 sl glo] AAele] Hlal
FotelaB o] gatollA] AlAzle] fHEo] =2 As
& F At (1.

sCre Al715& 437 93l A& go] A8z}
= ey a8, npE Ak 5o E5FFe] H Al
Ae 27] AFAoe] gloj = sCro] YAl veld 7hsA ol
vk w3t 27] AVlE 747 dold wie AR
Feloteld Eul7b SrbskAl WA sCre] sk A9 o
ERA] 957] wliitoll sCre 7] A7) #H4&E AlE uk

deA Fah (12-14). ATA &S FHeE TS
sCroll S F 5 Qi ATFEANA, Pelhd s
% Bystel MEolA HloZ ARES ot o] & F
£ F4e] CG F47 MDRD F4e] Qiek. o] F FA L
2% 49 HES AU 9
A

2

H fs =

a#y o] F FAMAE A sCre v e Z 3kal gl
Alou} E5o] kg W] ufffol TS5l A A
Ao FA3ke A3 ert WolA A =t el
A kAol A A1 7159] F7E el digk A= 2709
H37} 9t} Anders S& Fule] 2B A koA &

% 9% So] BWEE A9yl gouz £ B4 mE A

o

5
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27} Qukeloll A ek Yo aMDRD E4 Hrks €6
Aol AREs} v Fohm Bk (15). Karstila 5%

ICr-EDTAS o] &34 AAod oS =A% AT 5 &
Als vlaste] AREE HrbsiedlE ul, CG FA4 ol
aMDRD 34 W} F3L 7}t o}l fubel 23] ghatol
A A7 FA Aol CG FA& Adshe Aol FAloka

3kt (16). ¥ Aol AR CG FA 2 &2 & 35hA€]
31217} 447321 d] B8l aMDRD FA] 0 &= 16O F X7
A7s B4 e gxtEe] AAl A=At ol sk X

© T 3Ao] vhe], AW, sCro vied B =7} thE 7] uf
HHAE e Ao g AzbE)

B Ao Az Fulel 2] 3hAlEollA] ko] A
o] A7eE F&3] HFA Fatn A=z A
eGFR <60 mL/min/1.73 mm’¢] 217|554 3Alol A = o
i A g7HA o] AEA kg Agsla el
eGFR< 15 mL/min/1.73 mm’Q) 5%HA] 3kz}ol| A= 2.5 mg/
Fo| HagwFe AEUE wolx XA FA-go] o
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A7) wiEell AHg-5 Fshs Aol Frhal Haxof
drellA= CG T4 el 23 745 18, aMDRD
g 39 F 29ollA] 7.5~10 mgFe 3 A%
o} (17,18). 3, 45HAINAE 12,5 mg/F olatz A
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£ Agee sOre A71%-e Hag kel wEel AT
Aedohe& ZAeRE Aol Faelel A7l uhe) o
Ale) gz A4 FAZ ek Aol Besith 5
o) 315, e BMIS] nhE Aol L el AT

& Tk el F4
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