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Estimation of quantitative proteinuria using a new dipstick in random urine samples

Yoshiyuki MORISHITA, Eiji KUSANO, Tetsuo UMINO, Jun NEMOTO, Kaichirou TANBA,
Yasuhiro ANDO, Shigeaki MUTO, and Yasushi ASANO

Department of Nephrology, Jichi Medical School, Tochigi, Japan

Proteinuria is quantified for diagnostic and prognostic purposes and to assess responses to therapy.
Methods used to assess urinary protein include 24-hour urine collection (24-Up) and determination of the
ratio of protein to creatinine concentration (Up/Ucr) in simple voided urine samples (Up/Ucr quantitative
method). However, these methods are costly and time consuming. The Multistix PRO 11 (Bayer Medical
Co., Ltd., Tokyo, Japan) is a new urine dipstick that allows rapid measurement of Up/Ucr. Results
obtained with the Multistix PRO 11 coincided well with those obtained with the 24-Up method ( = 0.68)
and the Up/Ucr quantitative method (» = 0.75). However, Multistix PRO 11 did not accurately measure
moderate to severe proteinuria (=500 mg/g. Cr). Our findings suggest that Multistix PRO 11 is useful for

the screening, assessment, and follow-up of mild proteinuria.

Jpn J Nephrol 2004 ; 46 > 59-65.
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JTHE, Up/Ucr 2P EEMNICHIE T & 238 L WIRR#E R
Bk (= VT 4 A5 4 27 A PRO, /XA )V X5 4 H)Vih)
PEF SN ZOFRESHRE SN TV 252, SEbhb
i, BEREERICH 1T % Up/Ucr E &L & DNTHT LW IRKR
TARBAK O | HIREEHRIE OREE 12 B 1T % BRRIE Atk
W DOWTOMET 21T 5 72,

PON 3

HIBERIRE BN O/ REBE B 5 © O 414 [RIRE
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Breic & 2 ZREG], TREFROREIERI LIz, &
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~897%), HENFUIEMERIRAE K 316 B, BERRIRMEE
iE 76 B, BREALAE S4B, ZFEMEHEE 1361, V—TX
TR 130, SEAETHRERAE K 15 B, RMEREEE R
6B, BHBEELEERIG, BEIYrvaf F—v X484l B
SuA F—v X34, MEREE 2241, SIEE 14 61, R
B S B, 2 OMOBEE39BITH S,

5 o |
1. RIREZE
FLLEBAESREBKE LT~ VT 1 A7 4 7 A2 PRO 11

(IF M-PRO) %=l 7z, AGAERIKIE, RERO RO E

FE RRBRER 43 % el B A (30, 100, 300, 1,000 mg/d/) &7

VT R R R SR (BB, 15 mg/dD) 151

oz vy = lBEsemziz:boTh s, Ry

VT F VBB . v T F VAR B 0v S

v ¥ — CREERIC 3D = 10, 50, 100, 200, =300 mg/d/ @ 5

BRETHYERT 2, BEHHEME 7 v 7 7 = VHEMEDRS

Bins Up/Ucr Z3RKD B Z LB TE %, Up/Ucr 13 HIHH

EETEBEREHACTUTIV, HAKRCOV=7v7

(CT)50/100/500) % Wi HEIICEIRE S 5, BEMH

EDOBEICIFEAE O EIREFIRO 1,000 mg/d/ i3S

Nz, Up/Ucer 1Z <80 (IEHE ), 150, 300, =500(mg/g.

Cr)D 4 BBFECHITTRDB LN TES, JVTF =

IRIEDY 10 mg/dl TEERE DM & HIW S ki,

HFNEN T2 OPOBSCHRET 22 ePEE L »

L¥E S, Normal Dilute t RREI N5, K& TIE

CT 500 % > ¢ Up/Uer 2#I%E L 7z, M-PRO OEHHE,

7 Vv7 F =28 &0 Up/Ucr EhHERFE G T 5 E &

fiti% Table 1 1ZR3,

FloEE LT, IREAREY 0l a—LLry N,
RPET N T 2 2% T T v 7 AGESE, Rbo7v7yF=
> Jaffe 3 L ek o —RENICH W S T w 3 EEE %
v, RE7 V7S CRE, REARE, 2v7 =i
ERBPIE L7z, HPURDELD vy iz D> Tk M-PRO %
L3 570, ERHETIE, RE7LV7 S EE 8 mg/
dl A, PRAEEEIRE 30 mg/dl K, Rbp27v7 5=
> YERE 25 mg/d] KD F T DL 27 $H#AE % Nor-
mal Dilute & L7z,

2. RIFDIREX

Skl BE OSE, EIRIERARE2ERLEST
24 FFEIREIR 21T 5 120 BERFIR I3 H SR BERE (-8 8 e~
e IR BRI L 720 ABEREE TlX 24 KEEIR & © 79

Table 1. Summary of protein, creatinine, Up/Ucr by the
M-PRO and quantitative methods

Protein M-PRO (mg/d/) Quantitative method (mg/d/)
negative <8 .
Albumin
15 8~29.9
30 30~64.9
100 65~199.9 .
Total protein
300 200~399.9
1,000 =400
Up/Ucr  M-PRO(mg/g.Cr) | Quantitative method (mg/g. Cr)
Normal Dilute Total protein< 30 mg/d/ and
Creatinine< 25 mg/d/ and
Albumin< 8 mg/d/
Normal <80
150 80~299.9
300 300~499.9
=500 =500
Creatinine  M-PRO(mg/d/) Quantitative method (mg/d/)
10 25
50 25~174.9
100 75~149.9
200 150~249.9
=300 =250

B—IR, @BRERRFR 1K~SEK), @ YRER(FE
6 RF~9 1) Z PRI L 72,

3. MRETIEE CRETLE

1) Skibedia o S8k e RICL T, FREICL S
| HIREHE L MR % Wi Eiik & OB 2 E L
7eo RICABEFED 1T REZNRICL T, FIRKICLS
| HIREEE L RPE—R, BRRER, JRRREZHVE
TE A DR B O FHBEBA LRI D v TRRET L 72,

2) ABEEFED 1ISHEEZNRICL T, FIREE M-
PRO DB 25T L 72,0

3) AkEbe BB O 414 ke R & LT, BERIR 2 1
VT M-PRO % & EEFEDOHBIMEIC D W TGRS Lz,

Spearman’s rank correlation test, standard linear regres-
sion, x? MUE, HOEOHT 2 HV THEEHET 21TV, B
EEBEERSURG 2 HRE & L, %7z, standard
regression IZ £ > TR & & L7z BIJRE R O F AR E %
slope £ LTERL Tz,

linear
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Fig. 1. Correlation between the Up/Ucr quan-

titative and 24-Up methods

& R I

1) 4REBEEE D S8 Mk 2 RIC L TOBREIC L 5
| HREAR L ERR 2 AW/ ER BT, W ORI
WAHBEBEfR (p =0.958, slope=0.943, p<0.01) 235&® 51
7z (Fig. o Xt i, & BB 1HZ2v 7 5
= VR E o ¥ H A JE BT % 1T - 7z (Table 2, Fig.
2), IRNTOHHTHEZHEEZzZY, HEHFOREZ LD
MBI EIC BEEEZXR O o208, Fil, KR BE
fg, 1HZ V7 5= HRtBEOHEIC B W TIR&E THik
DRI D DR S L7z,

Table 2.

in different groups of patients

REZABEERED NTBEERRICLT, FREKCES 1
HIRERE & FHE—IRK, BRER, YREKREHOIE
ORI O AHBEIRIFRIC D W T OME T I

HEHR (p=0.901, slope=0.802, p<0.0l),

BRER (p=0.925, slope=0.792, p<0.01),

S EBR (p=0.937, slope=0.691, p<0.01)
£, EOREFIZBWTHMWIER 258 ® 7z, slope 137
HIERMD 1 10 b5 72, slope DEFBEEZEDOBE T, F
IR & Y BRIRTIIEREEERZRD 2, Z OMORHO
t[::v?* (FHIR L BRER, BRER LY RER) CREEE

IO o7z,

% 7o B T ORI RS
(Fig. 3),

2) ABEREFE D 175 etk % b Fic U7 IR & HERFIR %
F > 7z M-PRO ¥ & tH B P % # &F L 7z (Table 3), M-
PRO 3 & BIRFEIWC BT 3 Up/Uer O —FZFE1Z »=0.68 &
RIFTHoTz, Elz, VTSR SBAKIZARIRD 720
M-PRO i ¢ Normal Dilute (FF##) &£ B S iz, &5
Wk T M-PRO O H BRI 1Z2 M TH o728, FIR
TS Bl 4 BT 200 mg/day DL EOFREZREH % 7
7z,

3) AbkaEb i o 414 iR et ic L, kR &2 H
T M-PRO O HRERER S & E 2% OB 2 Mt L
720 M-PRO DO HRBEER S ERRES 2 Rb 7 V7 3
RE, SRESZRPBEARETRL TV, M-
PRO O HEMEAE & O HR 2 (RREBIIIRF 7 V7 3

Liﬁ%% o @&75‘“)7’1.

Correlation between the Up/Ucr quantitiative and 24-Up methods

p value

All cases

Sex male
female

Age 20~29
30~49
50~69
70~89

Disease

Diabetic nephropathy 9
Miscellaneous

Serum creatinine (S-Cr) <2
(mg/dl) =2
Creatinine excretion =1.0

(g/day) >1.0, =I.

>1.5

0
0
0
0
0
0
0
Chronic glomerular nephritis 30  0.944 p<0.0l
0
0
0
0
0
0
0

58
35
23

.958  p<0.0l
947 p<0.0l
971 p<0.0l
.970  p<0.0l
.979  p<0.0l
.974  p<0.0l
.903  p<0.0l

13
27
10

.967  p<0.0l
946 p<0.0l
946 p<0.0l
932 p<0.0l
961  p<0.0l
.969  p<0.0l
922 p<0.0l

19
43
15
31
19
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Correlation between the Up/Ucr quantitative

and 24-Up methods in different groups of patients
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Urine samples obtained after
initial voiding upon arising

ATEE 714

Urine samples obtained between
13:00 and 17:00

Urine samples obtained between
18:00 and 21:00

Up/Ucr quantitative method (g/g-Cre)

Fig. 3.

Table 3.

Up/Ucr quantitative method (g/g-Cre)

0 - 0 - 0 ¢
9 y=0.802x+0.23 9 y=0792x+0.10 9 I y=0.691x+0.10
8 £=0.901 8t P=%%25 8 | 0=0937
= 0.01 = p<0.01 = p<0.01
57 b b § 70 =39 * 7 n30
° n=39 3 o ¢
3 s 36l 36| .
§ 3 E 5 I § 5
g, o, Bl
3
o 5 &
2 3 3 3+ 3 3t
3 3 3
o2 2 L 2t
1 1+ 1t
o] 4 L 0 o) .
[+] 2 4 6 8 10 HY 0 2 4 6 8 10

Up/Uker quantitative method (g/g-Cre)

Correlation between the Up/Ucr quantitiative and 24-Up methods at different times of the day

Correlation between the Up/Ucr M-PRO and 24-Up methods

24-UP method (mg/day)

<80 80~299.9 300~499.9 =500 Total
Normal Dilute 0 | 4 0 5
M-PRO method
Normal 19 4 0 0 23
(Up/Ucer)
(mg/g - Cr) 150 | 7 | 0 9
m - Cr
&e 300 | 4 9 ! 15
=500 0 2 12 109 123
Total 21 18 26 10 175
% =0.68 (expect for Normal Dilute)
Table 4. Correlation between urine albumin and protein of the M-PRO and

quantitative methods

Quantitave method (mg/d/)

Urine albumin Urine protein
Total
<8 8~29.9 | 30~64.9 | 65~199.9 | =200
M-PRO method — 126 8 0 0 0 134
(protein) 15 I |2 0 0 0 13
(mg/dl) 30 2 60 15 0 0 17
100 0 0 39 82 3 124
=300 0 0 0 8 58 66
Total 129 80 54 90 6l 414
x=0.75

i, FEREEIIRFREGEIC X DR L7 (Table 4), &
#EHFE M-PRO OEHRABI S IZRF 7V 7 & VER<S
mg/d/, FREEEE 65~199.9 mg/dl, =200 mg/d/ TIZE
T AR 2R Lo hs, JRIP7 V7 S o i 8~29.9 mg/
dl, REEH 30~649 mg/dl DEEHRTIES D& %§
Ol ERDO—HEIZ =075 RIF Tholze RIZ

M-PRO #: & SE & TD Up/Ucr OB W TiRES L
7z (Table 5), RO —FHFIL =071 £ RIFThH o7z,
F 7z, A4 BEH 16 Mk 13 7 BUR D 72 © M-PRO % T
Normal Dilute & |5E X 1172, 2 16 if£ T M-PRO D&
HRBE e Th - 7208, ERZETIX 166Ith 44T
200 mg/g.Cr LA EOFBERREH ZRD 72,
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Table 5.

Correlation between the Up/Ucr M-PRO and quantitative methods

Up/Ucr quantitative method (mg/g.Cr)

Normal Dilute

<80 80~299.9 300~499.9 =500 Total

Normal Dilute 4 8 | 2 | 16
M-PRO method Normal 0 94 Il 0 105
(Up/Ucr) 150 0 2 23 0 0 25
(mg/g.Cr) 300 0 0 13 24 8 45
=500 0 0 8 25 190 223
Total 4 104 56 51 199 414
x=0.7l

2 = I WHESN T L2919, FIRE L EREICB W THERR OB

- PRIFENC & 2 M ¢lx, Koopman & 13 4F-Hi 6~9 KD IR,

e L D | HEREEPEE 12 24 BRRIE R X D 3
ENTWEY, FENPLEHT, BEICHS 2 0RE D
PO B D, Shaw & X 24 BFFRIE IR D 15~30 %D MAEH
PREERTH o727, MEICEI o7z LFEL T
WwaY,

7z, BEREER 2 FI s 72 PREE EIARCES C LI AE R 0 FREERHR I
L BREAERECIREALEREND 55, IREPLKROWR
i, ARUC L D EIEME L EAShPT v, BRI
£ % 1 HEAPRM S 2 573 2 ik & U CdRFPEA/ 2
V7 F = (Up/Uer) ERFEDNEHRTH Y, MHE THR
IHRWAHBE R 5B 2 ERHRE IR TV 3, bh
bUOKETY, HREHD S MEEZMNRE LIERE
CEBEETHOHMBBEAR(p=0958, slope=0.943, p<
0.01) 2 7z, tHEABALR D JEAIENT T3 e, Fikn, HEE
BHme, 1HZv 7 F=rHRitEOEBICB W, HEH
DEEOHBERBICEREZIRD sk o 7o, BREREIC
X208 TCRIME 2 V7 F = Ul 2 mg/dl B O h &R
DEHRERE T B HEREIERE T &t UE R & OB
WEEZZRDT, ME27 V7 F=fEN 4mg/dl DL E
DT U - B EEE2 B 255 1CHBIMEL 2 % Ll s
NTwsY, bilbhOBFTCBWTH, MEZ V7 F=
VE 2 mg/dl THEL 72 BEHERER 538 T HHBIREBUCE
BEIRD LML P> T,

Lo Lads e, Fip, HE, BEE 1HovrF=v
PRt O E 2 B W I E TRIEDO S IR D 1D &
n, tHERBICEE R Z LD EETE R VL, &
%, EFBCRHES L TEZZMEPLETHE EFHEZ 6N
%,

iz, IRPEOPEMEIES), AF, BRIV
Brzd, Rz vyF= Rt HNEERH 5 2 &

Kristal & X IEF-OROHBE Epo 7z LG L Tn 3150,
72, BERSFRR OERIRESRIGC & 2 23R IC 3 EH T 3
EOMED R IN TV B, bhbhOME TIEFR#HR
(0=0.901, slope=0.802, p<0.01), B E(p=0.925,
slope=0.792, p<0.01), &R (r=0.937, slope=0.691,
p<0.01) DWFHNOREEFIZ BT bRV 25880 1z,
¥ 77, FHEAREE < slope 23 1 12TV IE ¥R Ez=EMN
D {ENIERTH L EFH 26N 50, FREClEFE#
RO slope 23 1 12 b T o> 7223, slope DZEDME Tl
FRAR L Y BBRIRICEBEEZEZRD I, Z OO R O
TR EEZRIRD Lotz F1z, KEH Z & OHEE
BRI BV THEBEEZRIRD s oTz, S, ERIK
P L CHZRAMEIPBEEEZ o b,

Rz, ABEBED 15wk 2R e L EIRE & M-
PRO #:DAHBIME DA TId, —B3E % =0.68 £ BAF 751
BAMEDSRE® & 17z,

SRR ORERER 414 #2355 & L T D M-PRO
DOEHHABRRS & EEEOMEBMEORE Ic s W T, 2T
E—EEE =075 L RIF2AHREME 2R 7243, M-PRO @
15mg/dl & 30 mg/d/ 22N ZFNERETHY T L RFP T
VT3 Ml 8~29.9 mg/dl, FRHATE T 30~64.9 mg/dl O
HEMHEITIE S D XD 5Nz, E SRS S DRIED
Mz BW»TdH, M-PRO OEH R D 15mg/dl &
30 mg/dl CERFZOMIGT 2K EHTORMENH 2 &
EDRRENTWE Y, ZOFERICOWTIBETE T,
SHBOMRNEETH 5, £72, M-PRO BIZERES LV
R L R U CFRFREOMEE T, R 2 R b KR
WHEHES N Twiz, L LA S M-PRO LI Em TR
Thb7-®, REEED 500 mg/day LD & 2 5EH)
TIFRE 5813 >500(mg/g.Cr) & B —HI1C Lo E T X
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B, o, REHEZPEEL EED ZMEFITO 1 HER
EHEEOFiic 1, M-PRO ETHEERBICERES
757% Y, M-PROZELEEZEDOHFHHAPEE LWL EFHEZS
ns,

¥ 72, HHIRD - M-PRO O AR CRET
Hot 1T B W T, BRETIES5HIF 44T 200
mg/day DL |, 5 & ¥ Tl 12 4 1 4 4 T 200 mg/g.Cr L
FOEEBERREABRED SN, DX RERRIZE U
2 FEHUR DIMARIZ DWW TIE, FERD B CIREARY
ket & 2 2 ATREMEDSE 2 & M ie A8, M-PRO ¥ TI3HR
BTEOBLBEERT Z EDWRETH Y, HRIRIZBIT S M-
PRO D F MM RE S iz,

& & I

1) H L WA R SR ERHE M-PRO % W Tl L 72 Up/
Ucr 3FRME, Rk L CMHBEAL, ROFARPEMEIC &
LB ERIETE, MECHE T 2RHLEL, FRLES
ThY, | HREAZFHET 2 HEE L TERTH %,

2) M-PRO EIFPERIETH D, IREHS 500 mg/day
LLEOFEFNE—BHE T 5 72, 500 mg/day BL_E DR
BEEAZAD SRR TIIERED 2 WITEREDE L OFFHIC X
LEHHNE F L,

E i

KW EfT 2 cblz, ZBIE, IWHhviciZwi- BiaER
REEIFRIR BB O — 2R 7 & I BB R R R
B PRAREE S 0D J25 H B il R A PRl L & 9
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