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Evaluation of Urinary Antigen Test for Rapid Diagnosis of
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We evaluated the performance of the NOW Streptococcus pneumoniae urinary antigen test, standard culture and

polymerase chain reaction for detecting S. pneumoniae. The urinary antigen test of pneumonia patients represented
sensitivity at 72% and specificity at 79%. The results of PCR were targeting for autolysin (/yzA), pneumolysin (ply), and
spn9828. The IytA sensitivity and specificity stood at 56% and 87% respectively while ply sensitivity reported 83% and
specificity was 47%, sensitivity and specificity of spn9828 stood at 83% and 73% respectively. The results of urinary
antigen test and three genes were all statistically meaningful within P<0.05. When the urinary antigen test of S.

pneumoniae was positive, the three kinds of genes were also likely to be positive. According to the result of urinary
antigen test, the results of PCR presented a meaningful difference (P<0.05). Especially, the urinary antigen test of S.
pneumoniae was likely to be positive (P<0.05) when more than two genes were positive in PCR results.
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HHAFE YT (Streptococcus pneumoniae)> X G A3
53 %™ (Community-Acquired Pneumonia, CAP)2] 7}
g A1yt o® 1881 AFgHe] EfIel A Sternberg}
Pasteur®]l ©]3l] 2] ¥ {T}. Frunkeloll ©]3fi4] Eﬂoﬂ A ¥
Hel dRlteln 53] Foldd, 44, HEF 5o T4
S do7|a A7te] A AHZoA] o]5k U /\}uokg] 0]
o] HaL YT} (Jaffar et al,, 1999). HPAIE L& Aokt
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A7S dHPor BRI 7IFe] H YTt (Bruny
et al,, 1992). Al EH-& ME] =]}t (peptidoglycan), Ell©]
2} (teichoic acid). 2 TAF o] 9o, Ho|F ke 27}

A Fejw EAS @ e AE EEe) wEse] du
the & sl At o) FHAY Hof qlek wEE
Holsite AEEEelt S Adslo] vpEe g

Bt ol slont o] 72 Ao Y2e ¥

o
=
ol #o] 1

(Bruny et al., 1992).

A1) 40~60%+= HHAbE YT BaAEA e
o AlEe WAl eFs nAHE g7l ohet
)I\l.%l—x_%]o]u:] 713 A o] 740] .E_x]o]q_ 3k Tj:ﬂE’ﬂ}\}../_\_O]—-T-]-

AEIE= S0 IS

£ SE/18 B ok A i) ksl
Ae) vhe PR olFdte] wep w WeAe B4

o ST, olshAIe, A, ek, Folgl, 15,
Ao, HEE 2 Hue B dodivkn geld 9l

T} (Health, 2000). 12122 AA3 X255 2143 88}
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218 7 Ooiﬂ ‘_rL7L
Algtel oJsl] Al&shAl 2AbEE Fsb] wiidol #HE 8
Apo] 50%el AN HEE s, & 13 FAAE Fo] v
el A0 50%0A M) AR YRt B
Aol Qlrk YRR o]9f 2 g2l g AARY
o7 Ao AdE BFE| HEdhs AL fA4 &grt
(Murdoch, 2004). T3+ optochin 4] AL, B583l%

A8 (bile solubility), 35-5FA18 (coagglutination) 52
A o] ARgEo] gtovy B Aol A el E =
HEALE Y 3 T/ ool ek Aol thal H]
A HkS-S HolH S mitis®t S oralis 5 THANE
SH4t (oral Streptococcus)= ©]2]1%E Al&o A AL A3}
& HolnE Gggt 5ol ofgo] At (Philips et al,
1988).

HHAAES T HAES A% & dHoEs 24
AEA e HAAPHRD TFEAAMTEE (polymerase
chain reaction, PCR)®] ©]&%31 )
< o]&gk HAHAM o] HEH dE B AT

Zleslo] vheFek EApzIvh o] Wty o] ghal H* 9
/\]— 741‘110117\1 x]x% gq]a/\]_zzo Tg: @%@. _/’: 9,11% DNA
¥ (DNA probe test), 2|7/l 525ZH2} (loop
mediated isothermal amplication method), 2 A7t T EA
AH-S (real time PCR)S ¥ &3+ ofe] #A-E4 W
o] 7= ATt (Suzuki et al., 2006). & HEAA G

2 AT Boldow RIS AT F o] ¥
He#4d #H5 (pneumococcal pneumonia) FTHol] ©]-8-0]
7FssARE ALY Bdsh s HARRPE AR oF

ek Bile] ATk EE PAReIA QRO ALg

ol
b

Pl oba7A gl ol 5] wEd 7)Ee] A9
e AR ok 20} Be na ARA F2
o431 QI AAELRE AR5 Fa

oo = Brala kAL uho] SalEkA %

@ A7
UEA) oo} LA AR o] Bl
# A

)

T oL

d %

X
it

O_L4 N
ol
=

55 &S] Fdstal A o] o RE A%
= oJe°] AT} (David etal, 2001).

FHol= AF] A Aoz HAPL 7Fsskal A
Ab 3p o] zkAE 158 <t Anpr} AleHE HAPLE

AANE 3 et WY IzefEa#s AE NOW S.

pneumoniae urinary antigen test (Binax, Inc., Portland, Maine,
USA)= HlHA AR Eto] FolA ko] wfo] C-thdA] Al
W &9o] NS Elo] AAo|A HE2E 1 AHOT
&= o] W wiEss oA Ax S A
Zohe oIt o] AAPEe BE AFALLEe) oo
A Az LS A = o AAE A A A
Fol %= J3kS WA ek=t} (David et al, 2001). =Fujoll A
AA o] AATFS R wF S AEA
BrEgon e AAbEe ol g3 AT
T AT LBl

Abelell thg 998 stohmag A

e P P

ATLH

A H)A] (blood agar plate) (Asan, Seoul, Korea)l
Hol FAREE Agste] HEstal 37T, 5~10%2
CO, WjF71oNA 48A13F St wieksldch 542191 =
o] #&=™ 13 A3} optochin 74 AHA, 7HEEt
Al A 5= Aldste] FRleklal HFA 22 Vitek 1T
ID-GP Card (Biomerieux, Durhan, NC, USA)E- ©|&3}o]
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Table 1. Design of primer sequences for PCR

Gene Primer sequence

IytAforward  5'-CAA CCG TAC AGA ATG AAG CGC-3'
htAreverse  5'-AGC CTG TAG CCATTT CGC CTG AG-3'
ply forward 5'-CAG CCT CTACTT CAT CAC TCT TAC-3'
ply reverse 5'-CTG TAA CAG CTACCAACG ACA GTC-3'
spno828 5 -GGT ATC TTC TAA GTA TGC TGC AAG-3'
forward

spro828 S_TCATGT GCATCC CAA ACA-3'

reverse

ME AAo) E2] 4% NaOHZS A7Fsta 5~20% 2
galo] ABtAI A 1587 Aol WAE $ 13,000 pm

ol
O 7 1081 AXste] ASelS AASAT tEe
genomic DNA extraction kit (Real Biotech Corporation,
Bangiao, Taiwan)S ©]&3}o] A]3J&}3ith =3 DNAE
15 ml FEOl| Fol A7t 5k 20Tl BakshA
A3 Primer (59)A1%=8] (Daejeon, Korea)oll 2]]
sto] HHALE S o] SolAl FHA FeE dEx
autolysin (/ytA), pneumolysin (ply), spn9828 F+HAE 4
o2 A2kttt A& primers 5 pmold] FEE ARE
S} Z} primer®] 9714 €2 Table 13 2Y (Suzuki
et al,, 2006). AAZFE FZ3¢ DNA 3 ul, PCR premix
(Elpisbiotech, Taejeon, Korea) 4 ul, primer 2} 2 pl, D.W. 11
wE &3] Mastercycler Gradient 5331 (Eppendorf,
Hamburg, Germany)< AFE3le] #fAt &g+ 5o -4
2} F91E SESIIT SR EAANTE 202 94T
A 1R 13] WAAA715L, 94Tl A 13, 57.5CollA] 147,
72TCoAA 1231e] Hb5-S 353 WHEsle] SE3 & 3
THLoE 72ToNA 53t whgste] S8t 71
&2 HAE A]2=EIQ] screen tape system (Lab901 Ltd.,
Edinburgh, UK) 2= 110 VO] Z71A 163 <t 1719
Fatol S 7 B A71E SR hrAT 640 bp,
ply= 610 bp, spn9828-> 230 bpoll A W=7} Shlww
Aoz HAEAT (Fig 1).

SH A2
RE 28 Window g SPSS Verll.5 EAZE 1#S
ol-g-5to] A3 AL AG2] H| = Titest, &S

IvtA ply  spn9828 IvtA ply  spn9828
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Fig. 1. PCR results of S. pneumoniae IytA (640 bp), ply (610
bp), spn9828 (230 bp) gene in sputum on screen tape system.
A; tA/ply/spn9828 (+/+/+), B; tA/ply/spn9828 (—/=/+),
C; itA/ply/spn9828 (+/+/-), D; lytA/ply/spn9828 (—/+/-),
E; lytA/ply/spn9828 (—/+/+), F; IytA/ply/spn9828 (—/-/-)

Table 2. Presentations of patients

Presentations No. of
patients (%)
Total 1,792
Urinary antigen tests and sputum culture performed 1,147
Patients with positive urinary antigen test result 69
Pneumonia 56 (81%)
Others 13 (19%)
Patients with negative urinary antigen test result 69
Pneumonia 22 (32%)
Others 47 (68%)
9] ¥l JholAlsy 737 (Pearson's chi-square test)= ©]
g3tk BE BAAY FoEE P<0.05 FolA
A48,

2 I

HEAISYT HEUHAIR AMHERIAAR B2



A, L0787 A= SR HAMEJT (Table 2). AW 3
AL F390 697 T AH A= 567, WA HHA
HAZ 77, A3 27, 1 9] AW 4olgitk AW
LA 2420 B2 9789 T T2 69 olA HH
Shak= 227, A 81, #H9F 89, HHGAA ol of

d 7% 5 o]t} (Table 3). HHAIS L

Z 1,075704= HEx L
N E S AWMEAAAL RN 697A] =

28941 dEArE g AN S HFE

= 3
Ak AANA FFaLANNSS Al A} 2
&l A1 A 15700 A heAlplylspn98287F H5F
A+ AL 107, -+ 570Ah e
AAE 5420 AA 18710 bheA/ply/spn98287F EF

Table 3. Chi-Square test of clinical presentation and S. pneumoniae
urinary antigen test

[} ]
L2, -S4, BF S (-/-/-)8 AL
o} uﬂ% Ak 189 Tl Al mA7E 4] A 107,
py7t G0 9= 1570, spn9s2se] FAdl A
ol #HH A7) obd 157 FollA A7 543
= 137, ph7t 430 A5 73, spn98280] 440
= 11740]3 ) (Table 5). 2AFAHAL}
AA T A7F 5741 A= 167d ph7t 7831 4
107, spn9828°] 4421 A9+ 14710]%lt). 4awE
AZE Q1 1574%11 = lytA7} FdQl A= 101
7 Gl A= 157, spn98ge] 3Rl
o]t} (Table 6).

WA (HHH AL 14, +H-S 14, —/-+S 171, A+
9

o ol
-{o o

HEASUT AHSIAZIAL HT0| T2 SUEAAHYS
Zjo| ws}
WA £AFAZAL Aol e} FHEAS

o] A= folgk Ael7) e (P<0.05) F3
ol AU ul HHAL

o
cls

GaAHNESA 2714 f-2k

L2
o

o

Table 4. Chi-Square test of the sputum culture and S. pneumoniae

Clinical presentation urinary antigen test
Pneumonia  Others Total No growth Growth Total
Urinary antigen tset Neg.a.tive 2 i % Urinary antigen test Neg.a.tive 1075 3 1078
Positive 57 12 69 Positive 67 2 69
Total 79 59 138 Total 1,142 5 1,147
Table 5. Chi-Square test of the clinical presentation and sputum PCR
PCR
Clinical presentation IptA” ply spn9828"
Negative Positive Negative Positive Negative Positive
Pneumonia 8 10 3 15 3 15
Others 13 2 7 8 11 4
Total 21 12 10 23 14 19
*, P<0.05.

Table 6. Chi-Square test of the sputum PCR and S. pneumoniae urinary antigen test

PCR
Urinary antigen test ItA ply spn9828
Negative Positive Negative Positive Negative Positive
Negative 16 2 10 8 14 4
Positive 5 10 0 15 0 15
Total 21 12 10 23 14 19

- 358 -



Table 7. Variation of PCR results by S. pneumoniae urinary antigen test

Number (%) of the genetic type positive

0 1 2 3 Total
. . Negative 9 (50) 5(28) 3(17) 1(6) 18
Urinary antigen test .
Positive 0 0 5(33) 10 (67) 15

SUT 2RGAHANPE L FEC] =0T (P<0.05)

(Table 7).

El
M2t

O

HHALE LT (S. preumoniae)S A GALS] B 55| H 2
7H &g ARl o ® At ISl ek ok &
o] ol Etakal 7 Alell AAREo] =

AR 2ol penicillin 2FAlo] W3S LrERY
TAI7F 3 9l o]t} (Cheong et al, 2001). HHA}
7S AAERS o AEe 2d X 57} o] Foi|
WA, 785 59 2 Hend s s

O
ot Folgd B9 Fa 1Y SO olold 5 9

%
=
3

XNy @ ko =l
o NS o 2

&

=)
ST
9
Y
-
>
o
)
N
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K
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El
a
:>|4:"4
Y
N

F&-# 1t} (Ruiz-Gonazalez et al., 1997).
AdE 47 fAE =
skxte] o] Aes SshA
&S Aol A AFH7}F o= Xk
HGr Do) B SARE 24~4847k0] e E T, )
S ATl 54 optochin 4 AAN HE&lE
A& (bile solubility), 3565 FA} (coagglutination)
59 EshE A o] ashy mpA Al
EANA ZF 48~7217r0] A Q) (David et al., 1992).
aglek ETetal Al FARE P EC] won &
3] "N (blood)oItt FTN (pleural fluid)oll A #2]& 7
G FdEo] 15~30%0]aL, HAPF &olgh A=
¢ Aol edow Holkrt vS wolxit) (Burman

N

et al,, 1991). T3 XA G 5HH Ao 30% =7
dd Aol YA 55 W] wiTo] A HAF B
Hol e = v wtolXIt) (Fineetal., 1991).

HH gate] oAl HHG T e A= 1917
%22 7]%¥ 0} (Dochez and Avery, 1917). ZxH ol A]
He 39 (capsular polysaccharides)?] B4 1l
2PA A 7)9 %5 (counter immunoelectrophoresis), 2182~
A, T55H, a4aHUAISAY (enzyme-linked immuno-
sorbent assay)S S ofe] 7HA] 7]es ARESl 39
SHAl ATE AT (Boersma et al, 1991; Rosario et al., 1991).
SEAIRE Aot gtE]o] QI T AT FEe}
7] wZoll ek HAFR ARR-E 7)o f+-83HA] Hs3ith
T FHE AAIELL e WAARetE T HARI,
HHAE ST AT S A 90% ©]
e 2SR 237 BHE S e B AU
C-th A Ay ahels o a0 A
ol = &S =t ST (Dominguez et al,
2001). HE=3F AP NS o4 HAalEA|
k3 C-UFAE F BO|XO| 2R S mitis, S. oralis &
9] FHAELT (oral Streptococcus)® T2 4= Ao

(Sorensen and Henrichsen, 1987) C-t}EA| & 7141 Y=

i}

e

Z] ok

=

(o
o Il my
) N

:

(]

Ao = AR Staphylococcus aureus, Haemophilus influenzae
o] 7H¢1e dAlF At FEH T (Gutierrez et al., 2003).
Aol A 1,147709] AAZHE A dgiatet wH
ARE AW AAL vl LA T P<0.050.2 FAIH S
2 fr]3}3let (Table 2).

Ercis & (2006)°] 1ol oJetH FAujFHALE 7]+
o7 ZwujFgale] RIZEE 72.7%, Sol%EE 97.6%E
a1 3k} Murdoch (2004)2] Aol M= HIZ =
Eolmi= 97%Etal SFGIth 2 ATl A= Al
£ 7o R Bolmi= 94%, W= E 40%0] 3tk Izt
L7 ohe Aol vla) st olf= it AAIE ol
W Ao HHAE o] Wi x7do] 7hrhEaL
02 Aol ol EAF A HESA EYS 7
gol domw Ak daAte] FgEe] Ak o]2gt o]
FrE o] dATrEoe] A A<l Aol Hlg) 2 ATe
A A7 & = Sl w17 S amEgdd
Abe] R 2%, BO1%E 79%C1%aL BAM R

213t} (P<0.05) (Table 3, 4). Gutierrez (2003)2} Erics

N
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s (2006)°] 1ol ojshwl AwEelziAbe] wizh
64~86%, 50t 95~98.8%¢}al 3}
A7l Hsl Sol=rh s vebstth dEAe g

iz
2
-
iy
UM

=317] st EARIEH S autolysin, pneumolysin, |
et ¥ S A (surface antigen A), B3+ o]& b3}

(

fol
o

(manganese-dependent superoxide dismutase), ¥4
+ A (penicillin-binding protein)S X $H3F o
EAAE 2 o7 3} (McAvin et al,
2001; Corless et al., 2001). L % autolysin, pneumolysin+>
HHAEGto] e o]-8H o] IRt HHAES
L1 0121¢1 autolysin, pneumolysing 93 3}al= FrH A7}
S. mitis, S. oralis "5 T73AFEYAE (oral Streptococcus)™
AR 571 ITF (Whatmore et al., 2000).

H Aol ok HHARE Sl U5 5olAQ
A=}l spn9808, spn9828-E IyA, ply 55 S =3}
Fr&otthe A7 Ea7F 910 (Suzuki et al., 2005)
TolME A, ply, spn9828S BX o7 FTHEAAH
oo AT L A HE gRtel A 9] prAS] Wl
T 56%, 5015 87%, plye] TIHHEE 83%, 50|%
47%, spn98282] W= 83%, S0l 73%SAtt phyol
AE7E B ol o RARES A AEE

ot o 12 o oY
I

Qo 2o
i)
011

£y
o

—

-

re
e o = R B

7] e oz AlnEth dEAe g SHFLEARE A,

ply, spn9828 A A= oA P<0.05 (Table 4)%2 57
Ao frolste] HHARES T AMTAHAE Y
] heA, ply, spn9828 T AA7E 22t FAH D FEo|
Ik TS A, ply, spn9828 AL 2714 o) &F
A u HHEAIREYST 2R HAT Y FEol
AT} (Table 5). Nao Suzuki 5 (2006)2] <10l 2]&hH
g kAol A A, ply, spn9828°] +H++Ol AW A, ply,
spn9828°] ++/-A SHEo] FUThaL sk & A A
o} AX|3FF T (Table 6, 7). ZHEZ HHo] 2]y
T Ao A] BEARNEYHS ARSS B9 A, ph,
spn9828 = T 7HA o)Al FAA HALE AAE= A
o] &% Ho= AlnHrh

A2 w kel vla Mt=rE Ea1 4l
ko] 7hssh A ARl dake AA Wil A
< Fork HFEo| Jhesttt A WAtol STke)

A A Aol LddS Zo)ol HED 5= o]
Ahol] W2 o] = Aot} (Klugman et al,, 2008). 1
T AHJAEL T BaS A
ALl 7HsAE st o

et wi PRl M= Aoldls Aol wiEAINE 9t

A oox HE

A,

ERAANRSS 54 B ibo] EASEAS 3
ek Wels] Wi AR A FRY
T a ABNEAFE EENN T2 me] Ths
ShEE Aol TS Folstelo @k o]F TRl I
A A FHEAANNS DA e A L 3

Pras ¥ 284 :

A@AbE S 2L R AR AR
o] A7t ve 7] A7k A A5 wiAg = 9oL
FAA ARE wATeR A WY BAE =L
& Aom AbrEnh R wjFRIALA wi A e
e el =us & 5 S Aotk ey 4W
3

IR SR AT ABAEdFY BES A
ulAE 5 glom e WAt B 3 AL
sjo} Wt A9 A9 A wxd 240w A18d)
= o] kA Roltk

=
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