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In this study, we evaluated Vi-passive hemagglutination (Vi-PHA), SD Salmonella Typhi 1gG/IgM (SD®
kit) and Widal test for the rapid laboratory diagnosis of typhoid fever patients. A total of 36 serum
samples from febrile patients in Korea from 2005 to 2006 were used. Among 36 patients, 27 were
fever patients without typhoid, 9 were typhoid fever. Vi-PHA showed 8 positive results out of 9
typhoid fever patients (sensitivity 88.9%) and 1 positive and 26 negative results out of 27 febrile
patients without typhoid (specificity 96.3%). The sensitivity and the specificity of SD® kit were 100%
and 92.6%, respectively. However, the sensitivity and the specificity of Widal O & H tests were
88.9%, 100%, and 77.8%, 70.4%, respectively. Consequently, Widal H and SD® kit showed higher
sensitivity and Vi-PHA showed higher specificity. To efficient diagnosis, Vi-PHA may be sufficient
diagnosis method in acute cases and SD® kit and Widal test may be sufficient in sporadic area and

high risk group.
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Table 1. Results of serological tests. Vi-PHA, SD® kit, and Widal test on typhoid patients and non-typhoid febrile patients

Vi-PHA (%) SD® kit (%) Widal test (%)
Patients (N) o ) o . Widal O (>160) Widal H (>160)
Positive Negative Positive Negative — - — -
Positive ~ Negative Positive Negative
Typhoid patients (9) 8 (88.9) 1 (11.1) 9 (100) 0 (0) 8 (88.9) 1 (11.1) 9 (100) 0 (0)
Non-typhoid febrile patients (27) 1 (3.7) 26 (963) 2 (74) 25 (926) 6 (222) 21 (77.8) 8 (29.6) 19 (70.4)

& H (single factor d) &2 ERI7IX= 3ol A 549] A7+
o] 28 57] wiiol 7 X7l aFFoE AR F U=
A o] Fasich

A oA AREE T e A JEE Widal AlEH
20 & H A7 2159 71e] 11160 ooz & 49
FIEL 37.3% 2 A e, H &4 971 1:320 o1
o & A9 097%% Uk ¥ %
HUEATKT). #1980 dthe] e 7|0l Blsto] FolE
o] oo} SelulME o}F AaE feolido] e A
o2 HuEa Jrk1l). g 1987 ol BaE zFgo
w29 FE|FA 7] A D A] vi el oigh @A) 2T
o] A&FolH, TA 7% Viel g A HE0] 7
o] ERIHSITH6). Vi FLE o83t A o= Vi-FF
-3 (Vi-Passive hemagglutination assay, Vi-PHA) (5),
7P <343 W (indirect fluorescent antibody test, IFAT)
3), AAHUSZAH(enzyme-linked immunosorbent assay,
ELISA) (4)5°] o™, ZEIF=de rfbE, rfbs, fliC 59
TS AARIE FEEATARFSH(Polymerase chain reaction,
PCR) (9)°] &= vk AAEL s FHARe] BEAApy
o2 AEFE 3 9 Bk a82Q A AF
A ARS 93] Widal O & H ZAL Vi-PHA 28]3 SD” kit
Aol tigk HIwE Fate] ZF Al@Riel gk a-8/dol] tish
2] waA sk
2005'35-H 2006 37HA] MEA1 671 32t Slm7]H AE,
71X BAAE Tl FEFs oaldte] dAHAE
Fste] AlES 3ty WA 36712 A AAE =3}
on, Axe WA AER FHE ST FEFL
SH1%A= 9olRlaL, HIFEFY G4 2790l
shateo] ERle 289 tigh ZAMAT HdS 127(42.9%),
L 16%(57.1%) 02 4o O wekon, Axti= 8A1F
B 78412 ERIESIh 204914 304 Alo)7F THER5%)SE
7P B3tk Vi-PHA AlES A% AaddAvi A 9l
&2 2(International vaccine institute; IVI)ol|A] HoF who} A}
aton, & AL AFokEtdA e dPsEAdHE
HE] BF o}l A5tk A¥LS Csizmas (2)9} Takeshi et
al. (15)9] Wol w2} $=a33139th 2] &8+ (Sheep red blood
cell; SRBC)Z formalin &2 31733}3L 0.5% tannic acid
fHoz 7ZHAe & Vi Y10 pg/ml)e]l U= buffer B
(pH 6.4) |43} &3ks}e] 37°ColA 1A)7F widsldeh. 1%
fatal bovine serum®| E°130= PBSE 4°Col|A] 23T A &
Aol Abgslgnt A Ag A1FS PBS 25 w7t E010E
96 well round bottom plates (Corning Coaster, USA)°l| 25 ul

32 4 o

£ e

o] HE FAHOE A T 25 1
Yojrmg]ar Ag2ollA] 2417 HhgE & 3 ZAAE ) 514
o AR Al 132 ole® sk SD”
kit A1E-S AFALY] virdel we} s, e &
15504 308 9k kit] ) W3S TASIY IgM E= 1gG
T MY HAKA T 3 ol dellA] ikl wkgo] JEeld B9 <
Aoz g3t Widal O & H A8 Salmonella Typhi-O
Group D Somatic antigen®} Salmonella Typhi-H Flagellar
antigen (Remel Inc., USA)S ©]-83le] &4 &fol= S
HoZ TPk AZAL wirdel wE JAer|E<d 0 A
37} 1:160 o4 T H A 97} 1:1160 o3-S FHo= 3
Atk AZEA Al gk W7Ee) Solxof st B4
k9] HAS Fisher’s exactE ©]|&3lGtk fol4=S P
value<0.059] zto = stsiich

e F2 SR EelH 84 979 tldh Vi-PHA Al
FA7 87014 1:32 ool So] ERIESem, 11L& &
Qo= seledct SD® kit#} Widal FAMIAE 971 BF o
doz ERILATE FEFL A A 27700 g Vi-
PHA AlgoAMe 179 S A 2670004 25F 1:16 ©]
st ZelEglon, vee 1173914 Yebstth SD® kitell A
= 2709 ol BAEJ, Widal O FAARIAE 67
(22.2%)°14 1:160 ©]’d<] Y7 do] ER1=a1, Widal H= 871
(29.6%)°N1A 1o Bl=] It Table 1). W7 = (sensitivity;
AR ek HAPHS] R E) 9 o (specificity; S73
gixlol] W3k AL SAE) v BIAEIFA 478 A
o] A& Ao E 47gste] FRIEITE Vi-PHAE 3}
g3 971 F kA 87 WIZE 88.9% (P<0.001; Fisher’s
exact test), H] FEIF2A] -8R} 270 T 17d0] HHES B
o] Eolx 96.3% = JERGTE SD® kite 971 & 9 97lo®
Y7 100% (P<0.001), G484} 277 F 2710] S B
Eolx 92.6% 2 YERITE Widal (O & H) A8 23k}
¥ 97 T Widal O= 879llA] 1:160 ooz Yeh} 717t
= 88.9% (P=0.001), 8443} 277 T 4 6702 Eolx
77.8% 2 Jebdth. Widal HE 313} 25 1:160 ooz
vEh} WIZEE 100% (P<0.001), S48} 277 & o84 84
2 EBolx 704%Z FRIEATKTable 2).

2 AFellMe FEIFL 8 ¥4 a8y ¥ FEFEA
GAAEA S vtz dA) MM ARREL U= Widal
O & H A8 Vi 3ol gt FAE F<Is= Vi-PHA,
SD® kit AlMgate] AP ko] B84S Flsle] Bt
t}. Az}e] JeRd A9 Vi-PHA, SD® kit, Widal H ZAPH
< BT S IHEE UGt VIE BEEY Bausks

o

o,



Ape| )

i

gerael Aol ofg B7b 221

Table 2. Sensitivity and specificity of Vi-PHA, SD® kit and Widal O & H test to serological diagnosis of typhoid fever

Comparison (No.) Vi-PHA (%) SD® kit (%) Widal O (%) Widal H (%)
Sensitivity (9) 88.9° 100° 88.9° 100
Specificity (27) 96.3 92.6 77.8 704

“ Sensitivity is significantly different from patients with typhoid fever & carrier (P<0.001; Fisher’s exact test)
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