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IgA ' B HHEPUR P ACR 5 24hUTP %2 A8 i A1 Pk
B ICXF I VA 2 Wi 1 — 3Pk 50 B

WERE', FEA?, KB, REd " (L D EARHCER B ERASE JL D EB SR, | i
541002; 2. Lt R RINEBEAG AL, ARG 518036 )

# . BB 4831 IgA B J% (immunoglobulin A nephropathy, IgAN ) & ALK 7F % & / JLET Fo 14 ( albumin-to-creatinine
ratio, ACR ) 5 24 h /&% & €% (24 hour urine total protein quantification, 24hUTP ) 44 28] 44 48 5& M & H A5 s B35 7 69
— S, FiE RBRALTERFIRINETR 2019 F 1 A ~2020 45 12 A K& 69 230 4R A M IgAN B AE AT T3 %
KR AR KPS HTFe 20 M A8 % % % (intraclass correlation coefficient, ICC ) 547 ACR X5 24hUTP [d] & 48 5% 1 B 3 3+ s K 4
Wre — 2ok, B R FIZME B ESR (chronic kidney disease, CKD ) 4 #7n Jk& & K -F 2 47 L2057, VA 24hUTP=0.5 g
(24h) , 1.0 g (24h) #=3.5 g (24h) AR E%H 2K F TAE4FIE (receiver operating characteristic, ROC ) w4k, #45%
ACR # cut-off 1, ZER IgAN % ACR[0.79 (0.41~1.45) g/g] 5 24 hUTP[1.02 (0.58~1.80) g/24h] £ EA8 % (7=0.85,
P<0.01) , =F RS Leg— s E P25 (ICC=0.63, P<0.01) ., BASMERR T, ZFWMERf—5®
% CKD s #i#%va, RF CKD 4869 =40k 24 (r) £ 0.76 ~ 0.86 Z 18] (3% P<0.01) , LA A48% % (interclass
correlation coefficient, ICC ) ££ 0.53 ~ 0.72 2 18]; & G K-F 6%k, % 24 hUTP < 0.5 g/24h B, =% A% M (7=0.08,
P>0.05 ), B.{£ 24 hUTP < 0.5 g/24h, 0.5 g/24h<24hUTP < 1 g/24h #= 24 hUTP>3.5 g/24h =48 , = ) — Soh =T Zuk(1CC
3 <020) . ROC WS MR TR, % 24 hUTP=0.5 g/24h, 1.0 g/24h #= 3.5 g/24h B, ACR 5 %1% 0.30 g/g, 0.57 g/g
Fo 1.28 g/g B A 3 cut-off 1., 1L IgAN B P, ACR RALM F bR 24 hUTP #AT R B & R T34, 45512 /£ 24
hUTP < 1 g/24h #= 24 hUTP>3.5 g/24h #5981 4%, ACR 7RAEE A0 ¥ B e A 52 69 R & G R TF
KR IgA BN BEMLRIE SO/ WURFLUIE; 24 h JREEE
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Correlation between Random Urinary ACR and 24 Hour UTP Quantification
in Patients with IgA Nephropathy and Consistency Analysis of Clinical
Diagnosis
FU Yuanyuan', LUO Houlong’, ZHANG Hejun', CHEN Jiejing' ( 1.Department of Medical Laboratory, the 924th

Hospital of the Joint Logistics Support of Chinese PLA, Guangxt Guilin 541002, China; 2.Department of Medical
Laboratory, Peking University Shenzhen Hospital, Guangdong Shenzhen 518036, China )

Abstract: Objective To investigate the correlation between random urinary albumin-to-creatinine ratio (ACR) and 24 hour
urine total protein quantification (24h UTP) in patients with immunoglobulin A nephropathy (IgAN), and analyze the consistency
of these methods in clinical diagnosis. Methods A total of 230 patients with primary IgAN admitted to Peking University
Shenzhen Hospital from January 2019 to December 2020 were selected as the research subjects. Correlation analysis and
intraclass correlation coefficient (ICC) were used to assess the correlation between ACR and 24h UTP and their consistency in
clinical diagnosis. Subgroup analysis was performed using different chronic kidney disease (CKD) stages and urine protein levels.
Receiver operating characteristic (ROC) curves were plotted with 24h UTP=0.5 g/24h, 1.0 g/24h and 3.5 g/24h as boundary
points to determine the optimal cut-off values for ACR. Results There was a positive correlation between ACR [0.79
(0.41~1.45) g/g] and 24h UTP [1.02 (0.58~1.80) g/24h] in patients with I[gAN (»=0.85, P<0.01), and the consistency in clinical
diagnosis between the two methods was moderate (ICC=0.63, P<0.01). Subgroup analysis revealed that the correlation and
consistency between ACR and 24h UTP was not affected by CKD stages, with correlation coefficients(r) of different CKD staging
ranging from 0.76 and 0.86 (all P<0.01) and ICC values ranging from 0.53 and 0.72 across different CKD stages. However, it
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was affected by urine protein level. When 24h UTP was < 0.5 g/24h, there was no significant correlation between ACR and 24h
UTP (r=0.08, P>0.05). In subgroups with 24h UTP < 0.5 g/24h, 0.5 g/24h<24h UTP < 1 g/24h and 24h UTP>3.5 g/24h, the
consistency between the two methods was negligible (all ICC <0.20). ROC curve results showed that when 24h UTP=0.5 g/24h,

1.0 g/24h and 3.5 g/24h, the optimal cut-off values of ACR were 0.30 g/g, 0.57 g/g and 1.28 g/g, respectively. Conclusion In

IgAN patients, ACR cannot simply replace 24h UTP for urine protein level evaluation. Especially when 24h UTP < 1 g/24h and

24h UTP>3.5 g/24h, ACR may not accurately reflect the true urine protein level.

Keywords: immunoglobulin A nephropathy; albumin-to-creatinine ratio; 24 hour urine total protein quantification

IgA 9% ( immunoglobulin A nephropathy, IgAN )
TR NERE R B FEIRN Z —, W SRR
WIEG L AR IgAN B FEIG RAEIR Z —,
EL B IE S J2 T TgAN S 1) T 54845 5. B Al
PR VEAG B R A 2 B2 24h JREE A 2 (24
hour urine total protein quantification, 24h UTP ) FI/RiF
TE (A / WLETF e {E (albumin-to-creatinine ratio, ACR )
4. 24h UTP RIRE G RN “SbriE” , {HIHAE
AP RENE A, HZZFMHEERm, FEIGK
Mo Az B A BRI . ARk, ACR PRI BOy
fili, EARXMEE, EIRIR B8 T 2N, 2
' s A 4 2 B R 195 B i E X (kidney disease
outcome quality initiative, KDOQI ) $§RgfHA7TIFEHLIR
ACR MR IR Y, S AR, 1E IgAN F¥R
o R T R 55 7 1T ACR T 24h UTPE,
SR, 1E IgAN %, ACR 5 24h UTP [a] 19 AH5&
PE KRR RIS W ) — B gt b, AR
o VB 73 A1 230 4] IgAN B IR TE R, B 7E K
1} IgAN # % ACR 5 24h UTP 2 [a] A4 40 & P & —
B RIS W — 2, I IERS ( chronic
kidney disease, CKD ) J3HFNER 1 K- 45 4
PPAf ACR 4L 24h UTP By ml 41k
1 #R5HE
1.1 AFR AR ABFRIUE 2019 4F 1 A ~ 2020
AR 12 A F At KA RN B B B B Be 0285 5
L A 12 1 230 1) S & PE TgAN JRE R BF 5 %t
G, Hodp e 11 6 (4 E 48.26% ), T4
36.29+9.85 %, M4l (M2 N T4 2
Wi KBt (2022 4FRR ) ) 7R IgAN B T
CKD 43, Hrp CKD T (n=72) , CKD I}
(n=71), CKD I (n=68 ) il CKD IVH#}| (n=19) .
PIJREE I ] 0.5 g/24h, 1.0 g/24h il 3.5g/24h Ky
B, B IgAN 3 43 24 hUTP < 0.5 g/24h 4
(n=45), 0.5 g/24h<24h UTP < 1 g/24h 4 (n=68 ) ,
1 g/24h<24h UTP < 3.5 g/24h 4 (n=100) I 24h
UTP>3.5 g/24h 2 (n=17) . FH4&MEAR[H CKD 43
PR A AT ZH 54T

BRI (D2 26 Ko B UK A 112
MR &M IgAN; Q4R 18 ~ 70 %5 OIfIKRTERISE
o HEBRR . D4k & TE 1gAN, WG PERT 2 4

KHEE R RIEER . RS R @I
2 FLAb B /BRI QR B 5, BJF R HHMh R 5t
PEEERUE T . DR . HUIRIREIREERTL. A S
GREMEBR MR AT DA 2 1B MR R
LRI Bl T BN IRYT & .
12 BBELHRXA  IREEHHEA, WU (creatinine,
Cr) M @&ik5% & ( 35 E Beckman-Coulter 2\ H] )
PRAE S8 1 (urine total protein, UTP ) il & {5
& (15[ Diasys 4] ) 5 4 H AL dr Y (A
AUS5800, %[E Beckman-Coulter ) 5  BEHL IR FEAS
TR VE A . Cr 1 24h UTP ¥ .
1.3 Fik
1.3.1 FEHLEK ACRAGI: TR 24h R4 H, Ik
LB HBENURFEA 3ml, EWEIRREEAR T HEHT
R, PR . MR R A PRIEFEATT 3 600 t/min 25
> 10 min, SRABSER IR Cr ¥k EE, SR RPE L
PHIE A R i v 2R 1 (albuminuria, ALB) ¥
J, 115 ACR=JR ALB/Cr. 24h UTP #;ll: Y £
B 24h JRIBOTIC SR SR ED, 3 mlikks, #IH
PRGAEATT BB A, PR e PR 55V PRI
FEAR 3 600 t/min #5.0> 10 min, R HIABHE =ML
LRI UTP ¥, 24h UTP=UTP x SR, fh
BB /NERYE L (estimated glomerular filtration rate,
eGFR ) (T3 Rk I F v B KR (7 Ak B i
g & (abbreviated the Modification of Diet in Renal
Disease, aMDRD ) A= B,
132 — kbt . WUERTA IgAN AN
PR I AR BEAG A 5 RS E ARG I 45 R
1.4 it o (I SPSS 17.0 844 H Deepwise &
Beckman Coulter DxAI -5 ( https://dxonline.deepwise.
com) X EHE HEAT ST F T, FFAIER AW
TR TR B £ bRifE2E (xxs) R AT
A IER AT OB A B (U5 %) M
(Q, Qy) 13uR; HHET R HBIE (L) [0
(%) ] #Frn. KH Spearman /M1 AS [a] Rk 25 K6
W5 Rl B AH G s SR AL N AR E %K (intraclass
correlation coefficient, ICC ) ¥4 A [ % 2 FHAG
TN RIZ W — S O R A2 T AR
¢ fE (receiver operating characteristic, ROC ) ] £k
PEHT LR ACR LI AE IgAN &5 1l R 2 Wi (1
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#irfE, LA Youden F5 55 1) 5 KAEH & BEHLIR ACR
Tl 24h UTP A2 WG FH(E . DL P<0.05 2
SHAGFE L,
2 #R
2.1 FAALE ACR 15 24h UTP #9485 % B 316 R4
By 69 — B0k o A7 [gAN BB B LR ACR K 0.79
(0.41~1.45) g/g, 24h UTP & 1.02 (0.58~1.80)
g/24h, Spearman FHIC/HTEE R B~ , TgAN B EFENL
JR ACR 5 24h UTP % 1E A ¢ (=085, P<0.01) .
ICC stz iR, FEPLR ACR XF IgAN BEHEHIR
Bl RIS —EerErh 45 (1CC=0.63, P<0.01)
22 R[] CKD % # 44+ ACR 5 24h UTP # 48
BTG R WM — s WLE L B
IgAN £ # i CKD 431430 1 ~ VI3 4 44,
Spearman FH AT 45 R BoR, £ 41% ACR 5 24h
UTP ¥R IEADC, HAHCPERIRBSS, 78 0.76 ~
0.86 Z[a] (14 P<0.01) ; ICC Z3Hr&s R, &4
H ACR X IgAN f8 35 85 H R (9 1k PRA2 W i) — Bk
Fh4E, ICC 7E 0.53 ~0.72 Z[A] (# P<0.01) .

MBS RS ey — B A IR 2. 8 IgAN
FEH N [A) PR AR (1K F- 4320 24h UTP < 0.5 g/24h
ZH, 0.5 g/24h<24h UTP < | g/24h 4, 1 g/24h<24h
UTP < 3.5 g/24h £ 24h UTP>3.5 g/24h 3L PO 41,
Spearman AH OC 43 B 45 S W 7R, BR 24h UTP < 0.5
g/24h 4 (r=0.08, P>0.05) #I, HAth =416 ACR
55 24h UTP ¥ IEARDC, (HARSCHESARSS , r 7E 0.40
~0.54 Z[8] (¥ P<0.01) ; ICC Hr&sR BN, B
1 g<24h UTP < 3.5 g/24h 41 (1CC=0.29, P<0.05 ) 7},
Hofth =20 v ACR X IgAN H 3 8 (A IR 1Y Ifs R 12 W7
1 ICC 1 <0.20 (1 P>0.05) , —#12%,

*x1 AR[E CKD 7 834E%+ ACR 5 24h UTP By

KSR ITIERISE R —BESH [M (Q,, Q;) ]

Epil| n ACR (gfg)  24hUTP(g24h) rff 1ICC
CKD 1] 72 052(022~0.99) 0.92(0.61~1.50) 0.76" 0.61"
CKD I 71 ( )

CKD I 68 0.74(0.22~1.29)
( )

CKD VI 19

0.46 (0.18~0.96)  0.84 (0.54~1.56)  0.84"  0.53"

)
)
130(0.51~2.25) 086" 0.72°
1.74 (1.43~2.26)

1.12(0.81~2.09 0.85" 0.5

23 AREREZEEKFAF ACR 5 24h UTP 8948 %
&2 FEIREBKFHF ACR 5 24h UTP BIHEX MR X IR RIS —EES4H (M (Q,, Q) ]

. *P<0.01,

#5 n ACR (gg) 24h UTP (g/24h) r 1cC

24h UTP < 0.5 ¢/24h 45 0.12 (0.07~0.18) 032 (0.24~0.43) 0.08 0.04
0.5 g<24h UTP < 1 g/24h 68 037 (0.23~0.59) 070 (0.60~0.84) 0.40° 0.11
1 g<24h UTP < 3.5 ¢/24h 100 0.97 (0.64~138) 1.67 (1.37-2.20) 0.54° 0.29"
24h UTP>3.5 ¢/24h 17 320 (2.67~3.66) 522 (4.73~7.22) 0.43" 0.16

. "P<0.01, "P<0.05.
2.4 ACR £ | IgAN % & & @ K -F F 65 i
18 W3, PIFEHLIR ACR b A5 56 A8, LA 24h
UTP=0.5 g/24h, 1.0 g/24h il 3.5 g/24h N 5 241 ROC
Mk, 4558 5R, LA 24h UTP=0.5 g/24h k5L 5,
ACR 1 Cut-off {4 030, H:iZk Tl (95% Ef5
X[A] [ AUC (95%CI) 14 0.95 (0.92~098 ) , fHUEE
SR SRR N 96% F11 84%; L) 24h UTP=1.0 g/24h
FFER, ACR Y Cut-off {H-4 0.57, H: AUC(95%CI)
7091 (0.88~0.95) , HUREE SRR 83% Fl
85%; LA 24h UTP=3.5 g/24h iy 5t 25 B, ACR [ Cut-
off {4 1.28, H: AUC (95%CI) 4 0.98 (0.96~1.00) ,
U SRR3R 86% il 100%.
£ 3 ACRFEFMN IgAN 2ERE B K EMIlGKRT
Msae (%)

2hUTP  AUC  95%CI  Cu-off (H HURE $55HE ABHEH
05¢24h 095 092~098 030 9 8 080
10g24h 091 088~095 057 8 8 068
35¢24h 098 096~1.00 128 86 100 086

3 itig

SR 1 R S TN B P o O XS ) e ]
SEROFRRR, REA R TIUIN A A R AR )
o A N H T, 24h UTP AT 8000 28 DR G
M4 hrifE, B8R EEI CKD B ] ACR X
¥ 24h UTP X} UEAT 8 (1 PRVEAL ), (At A4
FAEELCE ACR BN FHBR ARG B, HoAth g 1
il PR A / LI EC AR ) 7 B e v i i R 2
ACR AT A B B e s iU bs 1 SR,
PR RS REE T, TR RO o Rt —
WIIE, AT R, IgAN ## ACR 5 24h UTP
BIEMSE, H o E XGRS0 —Sok sy, 36
ACR Fil 24h UTP AYHH A KOG R BT ) — k34
B, BT RS YU % 7 R et R —ak.

ACR JZFALIR T & (15 U A9 LU (B, 2R
B m LRI B2 0 20 o 1 R UEFHETE R 5
/NBRYETTR ( glomerular filtration rate, GFR ) ¢,
Bl % GFR T 5, WUBTBE PRHE B, i LB T
I, AHFSEARHE B eGFR FR & (KBTI
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HorHr. WFEEE R B, FEARIR CKD 43 i,

ACR 5 24h UTP ¥ 2 IEMI K, &M KEEARZ
CKD 7-igsem, 5 PIERRIE—2 > "™, 7R
) PR Mk JE K SE 41 rp, ACR i1 24h UTP 19 AH 6
PESA S5, A UL ACR 5 24h UTP BYAH X PEAZ FR
FACERIRZIEE R, FEHIETE 24h UTP < 0.5 g/24h
2, H] ACR HiTAl IgAN Hi 5 H R K BT 8E,

AR S A P R A5 R — 3

IgAN f % ACR 5 24h UTP X Iifi K12 W i) —
HFHEMTE R BN, AN —8HMEP % EARH
1) CKD Zriirh, 28 X1l R A2 Wi i — Btk of R 52
BB eGFR KPR, B JCIe B B DI Re &
24, WAL ACR XTIl RI2 W i — ok
H ACR = 0.3 g/g n] —E 2 B #2718 IgAN 74 24h
UTP = 0.5 g/24h, HY5EHEEEEETZIK,
HR, BRI RIS W — 3501k A2 PR AR v B
{UAE 1 g/24h<24h UTP < 3.5 g/24h 0, —HAE1E
— 5Pk, Ik, 1E IgAN B, ACR ANAEMRH
R 240 UTP AT IR HAKEI-AL . FrBEFE 24h
UTP < 1 g/24h fil 24h UTP>3.5 g/24h i}, ACR A~
BE MR H S B TgAN fR 3 ELSC Y PR EE K. R
JRBL, EYE, AR AS B PR R RIE A T
K FH BRI 7 AR A OG0 AR B R FHARZR = W21
Fe AR R B, AR R IZ I iR e i
JEEAAE, N 11~298 mg/dl, B, 7EIE% REH
FIRAR IR, DREVER (ARSI 2 1 8 g 2 1%
PRO|JCE T B R IR FH e bk, Ml
95, 4 0.7~450 mg/dl, T FAGIN T EE A 2 ] fig
SO AR B, Hk, Y AN B I
H PRI, LR AR HE R 5 22 iz 5 Ik
THEZMHARNT, SEORE A HEMRER E =4
BRMES, TEXFMEN T, ACR JGik4si iR
B A HEI R ] A AR S L. M ELZ R, 24h UTP
I8 TR b S e F8 R B S R DD e,
T X 9 2 ) ) — B e A s

AW R ZAE, B, RFFRAULHAR
RAE IgAN B, FrIBFR S5 IR AR/ MR 4 &t
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T mEERSE, HASRAA BRI ATE
[i]— K #E4FT ACR Fl1 24h UTP A5, 35645 i 425 ¥
Phit e, H=, ARBFRA T RIEEA RN, FIL,
XA AR, AT USRS, A
WETFRAFEA . 2l RIEHRIIR .

ZE TR, 1F IgAN B, BMA I ACR 55 24h
UTP HAT B B AR G Bt IR R iZ W R — 2k, B
TR SO IR RI2 W — 2 N 32 CKD 43
BISENR, (HAZ RE IR KRR, FR e

24h UTP < 1 g/24h Fl 24h UTP>3.5 g24h B, — & /Y
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