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Tablel. Distribution of patients

Patients Male Famale Total

In-patient 185 109 294

Out-patient 120 87 207
2. % o

D 2ANHRABHAL

Combur-9-test® RL (Boehringer Mannheim
Co., Germany)®} Multistix® —SG(Ames Divi-
sion, Miles laboratory, USA)& Al&-3}a @A
HAZHALE AN gE, 2AYARE HA
%5 & leukocyte esterase, nitrite, pH, protein,
glucose, ketone, occult blood HAFE 2z} A=
A A 873 20 el HALE A Y
¥ &<t #5380k, Combur9-Test RLY #
=& Urotron® (Boehringer Mannheim Co.,
Germany) € ©] &% ATAEI SUAASE W
B3 Act.

2) 8AAZHA

£ 10mlE 4FFAE T ¥ 1500rpmol] A
583 T F g 12 S APBE Axz
3 F2dE AAF b A JAE =
EFE F, LS R &= 9o Ho
=Y oS A P28 9 A (X100)
AA AT F 2w (X4000N4 WP7, 3
8, AT, cast ¥ crystal & 1040k o)A
#4E&¢ ¥, 2 P72 A EAHHPIY £
Z2 ;A AS

2 d7dA d8nBd vy 7ES 54
YA R ol &3 U 8F WHTF F7t5
/"HPF(High power field, X400) ©]4¢ A$=2
dAorn, dnAF Adxe AEF7 20/
HPF o}4< A¢2 3.

3) AFH awFHA

Yol hd G wrl el 0.01ml = 7)9] WFolE
AF-&-%t standard calibrated loop method” 2 8.5

43¢ ¥, 35C incubatorol Al 18~24A1 7+ St
H A T & 1mloll A A AF ) AF+8
2334,

AFH 2 gFHAAMY AExY FEe
T4 4 H A=z 43 2uFA Ty 3
g7t 10° CFU/ml ©) 3 Z$-& 8wl &
dez, 9 47} 10° CFU(Colony-forming
units) /ml °]3}Q A 4-E 2WMY¥ S F
a3t

3. F dipsticke ¥S9 GlolE AHA

Combur-9-test RL# Multistix-SG] =&
THAHLE doliy] 3t g9 4 AAE
5 it} o8 29 A3 AANE s
Z} dipstick®] dVEE AR

D agys 239 o #3y

~ Albumin/globulin(A/G) ratio”} 83%1 YL
F09, AG ratio”} 053 82 Y& Ao
FTHTE 3 A38}3 ASTRA-8® (Beckman inst-
ruments, Inc., USA) A5-3}FEA7& o4
3] 242k 2,400mg/dL7} H Al )8t 4wy
8 HAR A%, 5% TEFA(F A )
< 87 F3L AR . AP 34
ALFRY, A 5% LEFE A 2545
Z 462A2 4% A& AAE 3t 4 Com-
bur-9-test RL, Multistix-SG ¥ sulfosalicylic
acidH &2 ZHALE A3y,

2) Bilirubin®] = #H3

Bilirubin?] 7} %& ¥x1¥3 & ASTRA-8® &
o183t bilirubinX & ZAE ¥ FHSE Y
A3ty 100 mg/dL7 SA FHE HY A&
GAl SHFTE 27972 I AEL Az
4ol Combur-9-test RL¥ Multistix-SG2 2z}
HAHE A3t ).

3) Occult blood?] dW= HA
Acid citrate dextrose (ACD)Z Halg B2
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Table 2. The comparative analysis of 501 patient’s urine with Combur—9—test®RL and Multistix®—SG.

Multistix— SG Comber—9—test RL
pH 50 6.0 7.0 8.0 9.0
50 190 26
6.0, 65 25 111 6
7.0, 75 20 30
8.0, 85 6 55 26 6
Glucose Negative Trace 1+ 2+ 3+ 4+
Negative 437 19 10 8 3
1+ 1 2 2
2+ 2 4
3+ 10
4+ 3
Protein Negative Trace 1+ 2+ 3+ 4+
Negative 423 27 4
Trace 1
1+ 7 12 6 2
2+ 1 10 1
3+ 1 1 2
4+
Blood Negative Trace 1+ 2+ 3+ 4+
Negative 312 1 48 3¢ 30 4
1+ 2 1 3 16 27
2+ 1 1 3 10
3+ 1 6
Ketone , Negative 1+ 2+
Negative 452 22
Trace 1
1+ 7 5
2+ 3 2
3+ 2 3
4+ 3
5+ 1
Bilirubin Negative Trace 1+ 2+ 3+ 4+
Negative 439 42 10 1 2
1+ 2 4
2+ 1 2
3+ 1 1
Urobilinogen Negative Trace 1+ 2+ 3+
Negative 454 11 12 3
1+ 6 1 3 2
2+ 2 5
3+ 2
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AYTE YN AFE 53] AHY F oA A
g, AP A3 HFTF47F 1,000
ZuLEA Bk AFE AYTRREE O
A HdsE 37aA 3439 2 4-g Combur-
9-test RL B Multistix-SG& ©] &% A A%
HAAE 8 AALHALE A A s

4) Leukocyte?] di¥lx 3

ACDE ANzld ¥YE AL buffy
coatZ € ¥€|g ¥ ZAP—OGLOBIN® (Coulter
Electronics Ltd., England)& ©)83}9 A8TE
EA3] FEAA L& FJAE YHHETE 53
AAF F, HFs) 348t YHTHFIT 1000
ZuL 7V A S AFE YT R R9e
9 40 @AZ A% 43 de 7 FAE
A7 LAY HoE APAEY leukocyte
esterase FAMSE S HALHALE A8t W}
k.

ZRE

1. EXIYAOIN F QAYXEZALe] bR
Combur-9-test RL ¥ Multistix-SG& ©]43}4
L7347 A28 5019 9] BAHAE e e 8
of RARARLZ A PAE HFHOE A
¢ A3} A2 +15F AN L3 HT
(Table 2).

2. RMNEX|S2| leukocyte esteraseZAl2t
SEAMZAIZ] vlR
Combur-9-test RL-& ©]-8-§ leukocyte esterase
AAS 8 AL 2be] Hlaol A AFH 2 <7}
AE 2] WY@ TSI 5/HPF o] 3o s ¥
o AX &L 83.7%, VWHE 48.1%, §ol% 90.3%,
FAAE5E 474% B SH4EE 905% 2 VeI
t}(Table 3).

Table 3. Correlation between leukocyte esterase and microscopic pyuria

L.E. Negative 2+ 3+ 4+
Microscopy
{ 5/HPF 383 11 12 4
5~9,/HPF 24 6 3 7
10~19,/HPF 8 1 1 4
{ 20/HPF 8 4 2 2 7

Sensitivity s 48.1%, specificity 5 90.3%, Positive predictive value s 7.4%, Negative predictive value s

0.5%,L.E. ; leukocyte esterase.

Table 4. Correlation between nitrite test and
urine colony count

N.T. Negative  Positive
Colony count
{ 10° CFU/mL 459 6
> 10° CFU/mL 29 7

Sensitivity 5 19.4%, specificity ; 84.7%, Positive
predictive value 3 53.8%, negative predictive va-
lues 94.1%,N.T. s nitrite test.

3. QAEXE nitrite2t SUFZAIZIS] Bl
Combur-9-test RL& ©]-8% nitrite A} 8.4)
FAA Alole] Hmel N AMigHA FAHE 10°
CFU/mloldo.2 Aedhes F$, dA&L 930
%, DAE 194%, S5 84.7%, FdZ& 538
% D SAdE, 94.1% 2 veEFTH(Table 4).

4. T AEXIZEZALY HYH RIS BT
S HA A S F A AR g
9 2 F23d A 2FA sulfosalicylic acid®gol
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713 AR Ao g JEigen, dge2e Mul-
tistix-SG, Combur-9-test RL £olth. £ 8.4
PARE o]&3 B £Nl ¥ FHMME FA

Table 5. Comparison of urinary protein detection
1) Albumin (AG ratio=8.3) solution specimen

—~HAE ARG ARY - PHS - 2UE —

PR E-0] M2 ¥2H A= e A (Table
5—7).

Sulfosalicylic acid Negative Trace 1+ 2+ 3+ 4+
Autoanalyzer (mg/dL) (8 8~15 15~40 40~150  150~250 > 250
Combur-9-test RL Negative Trace 1+ 2+ 3+ 4+
Autoanalyzer (mg/dL) {15 15~25 25~50 50~100  100~500 > 500
Multistix-SG Negative Trace 1+ 2+ 3+
Autoanalyzer (mg”dL) (10 10~25 25~90 90~180 > 180
2) Globulin (AG ratio=0.53) solution specimen
Sulfosalicylic acid Negative Trace 1+ 2+ 3+ 4+
Autoanalyzer (mg/dL) (15 15~30 30~90 90~220  220~500 > 500
Combur-9-test RL Negative Trace 1+ 2+ © 3+ 4+
Autoanalyzer (mg/dL) {30 30~60 60~100 100~350  350~2000 > 2000
Multistix-SG Negative Trace 1+ 2+ 3+
Autoanalyzer (mg/dL) 20 20~40 40~150 150~400 > 400
Table 6. Comparison of urinary glucose detection
Combur-9-test RL Negative Trace 1+ 2+ 3+ 4+
Autoanalyzer (mg/dL) {25 25~60 60~110  110~160  160~220 > 220
Multistix-SG Negative Trace 1+ 2+ 3+
Autoanalyzer (mg/dL) (25 25~100  100~150 150~250  250~500 > 500
Table 7. Comparison of urinary bilirubin detection
Combur-9-test RL Negative Trace 1+ 2+ 3+ 4+
Autoanalyzer (mgdL) 0.5 0.5~1.0 1.0~2.5 2.5~4.5 4.5~9.0 > 9.0
Multistix-SG Negative 1+ 2+ 3+
Autoanalyzer (mg/dL) { 0.5 0.5~1.0 1.0~3.0 > 3.0

5. LEAHAI X Chamber counter® 0| &8l
ool FIIX| AIHR|SHARZIS HEH
H|m

Table 8. Comparison of urinary leukocyte detection

S3AL AAPA o) gizie] FR¥AE YETE

5/HPFe|3 2.8 8t3 HY¥T & 3/ HPFo|dLe=
AREL A%, 8.F WEFHANAMNE AL EA)

Combur-9-test RL Negative 1+ 24 3+
Chamber count (/uL) <30 30~100 100~400 > 400
Sediment, micro(”HPF) {5 5~10 10~20 20~30 > 30
Chamber count (/pL) {15 15~30 30~170 70~150 > 150
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7t 8% FEAAL) A= Combur-9-test RLO] 713

Table 9. Comparison of urinary erythrocyte detection

W78t SH(Table 8, 9)

Combur-9-test RL Negative 2+ 3+ 4+
Chamber count (/pL) {7 20~70 70~250 Y 250
Multistix-SG Negative 2+ 3+ 4+
Chamber count (/L) {10 10~60 60~300 300~600 > 600
Sediment, micro(,HPF) < 3 5~10 10~20 > 20
Chamber count (/L) 45 45~70 70~90 90~150 > 150

6. F RAIHXISZAL Ztel A8x|

F 8APALHA A hREe] HAZEq)
AN AARA Y M2 dAsged, 9% AR
dMe FAX k) & SFoule xHol7} ATt
°lge Aol # FEwg agn 4 FFn
G2 vegen, o)g9 AR go] M2 A&
3= @h& Table 103 2t}

o

2349 FAL EIHAA, 3%HHAQ
AANEARHAL R aJANHALE TR &
AAE Mg 47)A A8 B9 o)z ZE
WA, E R AAY A8 Ae R gy
FHo 8% 9434 Jug AFdnz ge
BYolX FAAAR Agsta glvh. 2A¥A
¥ Arbe AAbgel 43 AgHoln vaa

& Hgo 2 Fe A AAE ANYY 5
A& Wrtolyapew, AT g o) 58t QAL 7|
€9 AR2 §do ARE AT Hol g
A7 F4E 2AYAR HALE o83ty
d93e2 234 AAE AYdAe s
YA, 2 BAHA] 2APABA
Ahe AAPEY, S8 98 R 2N %
dodol BEE2E O A ot Ao Mg W
B F4d ELE 72 Y& YA},

ATx R =9 Aoe gxto)] wrelr o}
Fht £ AToAE FHeE AgEn g

€ 718U WS 10° CFU/ mio]»» g
YYTF4 5 WBC/HPF oldez Aosg
= EECRCR

AEHRGENIE o] & H QA UAEHALY
BFA vAAA adUdAE = A AR
SRR FAE Z25UC] F9 A v sy
8 55 71 o usA wgsig. 4 Fapy
HE B9 s gRua FEXYde) 7y
vl F#3}A sulfosalicylic acidg o] 7+ ol
@ AH#E el en, Multistix-SG, Combur-
9test RL €22 U= E Yehc). & ¢
TolA Z HAbY Y o HEe s} =
Aol SR HFAGMHE 8~15 mg/dLo]
New], F o] FERAY HAANME 15~
0mg/dLelREH, ol PAwe @l 4
BRI 150mg 24hr E&E 10mg dLY] L 7
AT W A4 AAE Ve f goma
HAqxut @t AN 269 HAb A
H4& UYEIHE A $oles v HAE Yy
o] B3 Aoz AlgE ).

ANYA G FANAN T g Fase Pye
leukocyte esteraseFAlolth, ol L€ WY
TE &Y F UAe FHol UAT, ascorbic
acid, A% D= B AER FoA 84
ZARE Ued & led Hdw aiAE
ol &% dWHH s HAle 49 pHI} B
A4 UL EE FAANA YT g
Atde A4 22E Yed 4 Qo
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Table 10. Interchargable values between Combur-9-test RL and Multistix-SG test results

Multi® © Comb? Comb & Multi
pH 5.0 o 5.0 5.0 =3 5.0
6.0 o 6.0 6.0 o 6.5
6.5 = 6.0 7.0 o 7.5
7.0 [y 7.0 8.0 o 8.0
7.5 = 7.0 9.0 [ 8.5
8.0 o 8.0
8.5 = 8.5
Protein Nega o Nega Nega (=] Nega
Trace = Nega Trace =l 1+
1+ o Trace 1+ o 1+
2+ B 1+(2+) 2+ D 2+
3+ mod 3+ 3+ =g 3+
4+ o 4+ 4+ = 4+
Glucose Nega (=] Nega Nega = Nega
Trace = Trace Trace =) Trace
1+ o 1+0@+H) 1+ ©  Trace(1+)
2+ = 3+ 2+ B 1+
3¢ = 4+ 3+ o 2+
4+ 2 4+ 4+ 2 3+
Bilirubin Nega o Nega Nega o Nega
1+ s 1+ Trace © 1+ (Nega)
2+ o 1+ 1+ D 1+
3+ o 2+(3+) 2+ o 2+(3+)
3+ o 3+
4+ o 3+
Ketone Nega o Nega Nega o Nega
Trace =) Nega 1+ = 1+
1+ D 1+ 2+ = 3+
2+ g 1+ 3+ o 4+
3+ s 2+
4+ o 3+
Blood Nega o Nega Nega D Nega
Trace D 1+ Trace o) Nega
1+ o 2+@3+) 1+ = Trace
2+ =) 3+ 2+ [ 1+
3+ o 4+ 3+ o 1+
. 4+ 0 2+
Urobilirogen Nega o Nega Nega o Nega
1+ o 1+ Trace o Nega
2+ o 2+ 1+ s 1+
3+ o 3+ 2+ o 2+
4+ o 4+ 3+ =g 3+

Multi¥ :* Multistix-SG, Comb? : Combur-9-test RL, Nega® : negative
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HemocytometerE ©l&3t 8P TL AFhre
B vl gt @A WE 2 F 4F
A, 2RA L AXE FFscde s,
Hemocytometer& o183l Q% WP 4pE
A3 A, AT w9 JEE 10/
pLoldo2 Bad o x U, B AT A
Combur-9-test RLY ¥ A& 3gA7} 30
/ULZ ©]¥ chamber counter?] 3}¢+] 10/ uL
% 8 A AALY 813hA] 15/uLB T & golm
2 Q3JAHAE AEAAR 8 2eE o
go 2y SAPATHAY] AUNEE ¥ Ful
ANFlE Aol wpEAT Aoz Algdurt. 1
g B d7oA g 9yyar 330)
A3t &EAE HrALew A G
FZ 53 A3 Ao leukocyte esterase T4 o

Ar=Fr FFE vHAAE &QAEA X3}

o},

F AYEARHA dote] AgAE Avad
AR HAZEANAE §FF5F 7HF Aol § Kol
I ARy ole 5P A9 WL
SAYAE AAZE AEAAYE AU | A
2 08 aAENE2E HAE AYsldE o
& ZAAZL olUd Eyt EA 9lg Aoz A}
BE} AP R NAFHYA AHE 2
T3e ARdde 89 ¢ ¥ X5 A
R4 olglgd F = 3o 1¥HEE F
SA YA GHALE Sl A 3HE HAM A
© AFA ] HAAG aANFAE S FEPH 3
& Wriete] Basfof 3n oo gelA F
AP ALY AHAXNE A3 AYE B
58 5 UAES AAR 9] AP PaF XE
AA Aol & g Fol Wi X sleiof &in), B
Bgee ol= AgAB oz HALE AP A
A7 g FAH o2 Priste e Ao] v
TAY Ao g AEHU.

2 o

H 9 AEHI JdE ARIAI e
7+ A E A B-(Combur-9-test® RL & Mul-
tistix® —SG) 2.2 A FALE HA&d, 2 A
28] B A Aol ermg, ARa) B
AA dWe] Ao} gl a3 4R % A
T AN LAY = e EFE Fo|
A, FAAAG BEAANN AN 2AY
AR AAERE v HES A olgg e
AEE 4. BF F AARBHA e
AP Yol A& ARAE 2AVEH.

Combur-9-test RL 2 Multistix-SG& o] &3}
o, 19909 129 169 ¥H 1543 dduttn
3o 25349 QFgElFe 2744} 9
¥ 50159 FAHAE YL 3o 24
HABo 2 B AAANE wAFHoE NPT
2% QAR £15F WA Ao

Combur-9-test RLE ©]-8-§} leukocyte esterase
A 8 AALAARRE] A A HuAH F
xobe] YRS 837%, WHE 481%, Solx
903%, FAAEFE 474% 2 S99 & 905
%2 Jeit,

Combur-9-test RLE& A}&-3F nitriteZ A4} &
Wl FHAE Hlmal A 2uig S UX
&S 930%, NHAE 194%, BOlE 84.7%, ¥
do&& 538% H S44FE U1%E JE
Wtk

9] F o] ¢Rwl ¥ YUY A
AAA DA fGHHA M E Fal LR
sulfosalicylic acid J o] 7} A73Y 2, L&
Multistix-SG, Combur-9-test RL2] <o]9]th,

23729 F aFHA NN E FAER %]
H&d NREE el

83 WYEFAANGME A HAL, aF
FHAAL A€ Combur-9-test RLo] 7+ 9z
&t
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— Abstract—

Comparison of the Results of Multistix®~SG and Comber-9-Test®RL Urine
Dipstick Assay

Dae Chul KIM, Kyung Dong Kim, Bo Chan Jung, and
Chung Sook Kim

Department of Chinical Pathology, College of Medicine
Yeungnam University
Taegu, Korea

Kil Ho Cho

Department of Diagnostic Radiology, College of Medicine
Yeungnam University

Taegu, Korea

Two types of urine dipstick assays, Multistix-SG and Combur-9-Test RL, were compared for compatibility,
accuracy, specificity and predictive values of a postitive and negative test in 501 patients urine and artificially
prepared specimen.

We found that the results of semiquantitative tests of Multistix-SG and Combur-9-Test RL performed
were statistically similar in patients’ specimen.

The urinary leukocyte estrase tests of Combur-9-Test RL assays compared with urine sediment microscopy
in regard to compatibility, sensitivity, specificity, and predictive values of a positive and negative test 83.7%,
48.1%, 90.3%, 47.4% and 90.1%, respectively.

The urinar nitrite tests of Comber-9-Test RL assays compared with urine culture tests, in regard to compati-
bility, sensitivity, specificity, and predictive values of a positive and negative test were 90.3%, 19.4,
84.7%, 53.8% and 94.1, respectively.

For the urinary protein, the sulfosalicylic acid method was the most sensitive test for any kinds of protein,
and Multistix-SG appeared more sensitive than Compur-9-Test RL for the albuminuria.

For the urinary bilirubin and glusose, two dipstick assays were similar in their diganostic efficiency.

Finally in the urinary occult blood tests, Combur-9-Test RL assays was more sensitive than Multistix-
SG.

Key Words : Urine, Urinalysis, Urine dipsticks, Urine sediment microscopy, Urine culture test,



