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e iR
A& 2 P ¥ Q #(Q fever)s & i Coxiella burnetii » 2 = »zi
2GR AT R A o Fn TR T EHGY B 0 ME R AR &

HLEE P FRANERZE D o

Q fever |z ek = % 5 B 4% % -6 #u48 (Indirect immunofluorescent
antibody, IFA)2_t5% > 82755 B R ehg gt s L Ak - P v F R F i
(cross-reaction)=rixt jg » £ 4r b IFA § RIgAR A LB R I 2 TP K 2k
FadbiRRERES G LR o fet2 oo d 3 IFA F ki 4 4 R (72
LR LRSS EL A RRVCRES 3T L0 R A
W % % & 4 172 (Enzyme-linked immunosorbent assay, ELISA) - p =0
- %F % it 2 C. burnetii #8817 5 Lk 90 Q fever ELISA 5 %

v & kv (Recombinant protein) % 3 Fk e ELISA & & 353

i

WA o AF Bk %5 ABC transporter lipoprotein~ompA ~FtsZ ~ recA ~
chaperonin ~ ribosomal protein L9 12 2 coml % = #&7% Fr £ %2 §-9 P o 4~

PIPEH AR M (<30 %) 0 e AT R IR fS

.1
P
*

&R T 70-80% ¥
GO FRTEFLF AR FRARBDIRRT] AR LR
LR DERT 0 0§ kR W Q fever BB AL F oA o K
LRVHEREE L LI E B R K e it Mo 25 Q fever 1%

FAPE R AR RS R AR Q lever B AL FHI M % T



> Qfever e HFMFTHFE o & BELIFE 2 I
it o Q fever chip & {r#(2009) & & B B % & 12 Q fever m
FREE L FEPOEHE ST T 24l FERUREQHTB S

AARL ISR TOLE 2 E T 5 E g BT A D IR Q fever TRA sk

Ho F5 &5 REF R (>=4X increment) » & @ £ F 5 b
PG REF TR bl T e G K FRP TR S

FERGE O QBB A K 0T A F 2 WA o £ ALY T

FR2 ¥ o 23019 & QB R F 0 H 18 X # gk i Bl % ae?

AT

i;ﬁim‘&r'i'}é# > e l;’?f’?ﬁ;‘j—!—iww&—v\ IBVIPE S 2 Fli:'jl»( é—_w E=2

A& 2R i B

B 43 ¢ Q fever ~ Coxiella burnetii ~ ¥ % A% 447 ~ s Fin TR F -



ABSTRACT

Q fever is a ubiquitous zoonotic disease caused by an obligate intracellular
pathogen Coxiella burnetii, which occurs outbreaks of acute infections and is
also a possible bioterrorism agent. To better understand and prevent the disease,
in this study we aim at developing high-throughput diagnostic technique and
sero-epidemiological surveillance.

Currently, the reference technique for Q fever diagnosis is indirect
immunofluorescent antibody assay (IFA), which is highly sensitive but
sometimes lacks of specificity due to cross-reaction. Furthermore, since the
diagnosis is mainly relied on eyesight, resultant inconsistency occurs among
technicians and is not suitable for high-throughput and automatic screen. To
solve this issue, it is feasible to replace IFA with ELISA. However, there is only
one ELISA kit for Q fever diagnosis that is commercially available currently, in
which the antigen is based on formalin-treated C. burnetii while recombinant
protein-based is not available now. Hence, we aim to develop a Q fever ELISA
diagnostic kit that is suitable for high-throughput and automatic screen.

In this study, several recombinant proteins including ABC transporter
lipoprotein, ompA, FtsZ, recA, chaperonin groEL, ribosomal protein L9 and
coml were used in ELISA test. The results showed that these antigens had low
sensitivity (<30 %) at first, but afterward we greatly improved the sensitivity up
to 70-80 % by modifying buffering system we used. Furthermore, our results
suggested that animal sera used in the study were the major factors that
improved diagnostic sensitivity, and even when no recombinant antigens were

used, we still could differentiate positive sera from negative sera. In addition, by



cross-compared with sera from rickettsia and viral infections, our result still
showed that it is highly specific for Q fever. Therefore, we speculated that this
phenomenon was probably related to serology of Q fever infection, and it might
be helpful in the development of ELISA diagnostic assay and worth of further
studying.

For epidemiological surveillance, we performed the follow-up surveillance
of several chronic Q fever-like cases and all cases that were diagnosed with
acute Q fever in the southern region of Taiwan this year. For chronic Q
fever-like patients, the results indicated that without any medication, no chronic
Q fever-like symptoms presented and there was no significant progression of
serology among all these cases during the two to five years of surveillance.
Furthermore, five of them showed great decrease of antibody titers. Among the
five cases, three of them had seroconversion to a normal range, suggesting that
in Taiwan, instant medication was not needed for chronic Q fever-like patients,
and their antibody titers can reverse to a normal range in the long-term period.
For the 19 acute Q fever patients, although the serology did not manifest like
chronic infection after half a year of surveillance, prolonged surveillance was

still needed to make sure whether they were safe from chronic infection.

Key words : Q fever ~ Coxiella burnetii ~ ELISA ~ Serological epidermiology -
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Query fever (Q fever) 5 — fa R iZin fFeh X {11 B4 J (zoonosis) » H

R L w277 (Coxiella burnetii) » >t 8 $imre p F 4 2 ),33;;1 3w

W~ o ot (endocarditis) ~ 2REL A8 I (atypical pneumonia ) 2 28

S
&

PR FEA IR o A Rk R ARKRE S A Y 02 1
04 fct ~ % 04 2 1.0 dest » 2 %9 T F0eES (Giemsa)
Rd REES o B PR HO R IRB G AP 5 IS B AR
g |- A RS G e E G Apen® R 4~ wE_phase | 11 2 phase
A fE-Hd d L -~Fp 2 BERLAPN A74 BPEIRE 7 phase | s 4p
#3 fk g B pE 4 +  (Lipopolysaccharide, LPS) » » £ 3 #5 1k T 4

e Aigd mrr ey R MR R Hiukip € d phase |
3k 2 phase Il > ot Prim?e ¢ & RGEHILPS 2 F > 2 H 3opic 4 & 4p$HR

1-2

o

han
G

C.burnetii & &3 & s ~ B0 ~ FUit a2 oK 0 R
BORGS Ao X > IG(tcks) AN 4 HH 2 31 BFean@Fed o £
MR A Qfever ini & i T A% M AR RS FnB 2~ AU R E gt
GrRF LAV E GF T D BRI K E AR S AP 3 AR S o

L4 AL AR RLAG P

-L‘,»i*

B Y Q fever AfF — B R 4



FEerR et o Bl R AR N AL 5 o35 2 BRQfever
POREARGE G b @ P FEORRFER S P REREE R
F (incidence) # 7 2L % 7 f& o A w M > Q feverF#F 4 v HF £ 4r4~ §
Flo b Ll FlbFA 04 npFrs] > @ A PR T4 2 i@ > Ty
FERGEGERANE KEMAR L B - HEAI DN FES
fept AP E £ 2 Fh G ezt b Br Y BERS o2 R &
Al S ERfr B ER LI SV RS - W
FLII[REFCFERA CRFF > EFFAFHRT LT AL
FIAREAFH V3TN BRI R RUEFOELTT B R
2 et o B Q fever © i 23F 5 BRS £ 4 2 BU4E e C. burnetii
Fard- 2 PRa A hh bz i it §Y 522 a5y 100
BomRE o W R T kB 301 60 A 4BIS T TR A G
B# e ik ¢ C. burnetii s A7 o L BRFICT) 11 52 (18.3 2 2)7
LR AMABICE G BRLA 2 % @454 {4 BEmo C.oburnetii 2 R
BP AR DR G E

Boo A Qfever Bop Bt ¥ e dfen2 LB A WAL RMAE A(B R
B 1) 5 e FEsR o Q fever 5t 2004 3 2008 # 7 A% i 4R ] 5 7830 & » Fi

{}?5 bl#cs 613 ) 0 A(2009)# T 10 ? id Bﬂi’}ﬁawﬁié 1358 i) ’/EE"{)% Sk

R ATEI(F - B )RR R EY BT 288 EFe 0%



ot § FE R bleP 7246 % 0 ¢ KL L 630 2006-07 £ Pl Y o
2008-09 = 7 Tps b R § B2 F T 'R o o 8% - B Q fever g bdR L A &0
1993 & °» 2 (A2 ApRE Y RS A 0 B gl 5 T

L3 - b A R 2 ARl e o R T R %A g HOm 7 6 357

1—«\

B 2 PR - ﬁ;iﬁ%:}ﬁ,&m@t )R 259 B RS FRiT- Btk
2 B F o B FBEFFNEN42% 0 A9 % 3 2007-08 & &

B AT LRSS b

EFFE T

‘-H!:
=
—l |

BT A7 R%

‘3\\-

BT
o Fab g amiE R - AR F AR % Qfever A h g
FlF 7P "GV EBRAET I AEME L2 BT o Rkhe o0 H
Bl% X 37 i Qfever £ & chpg Ak - Mo

IFA (Indirect immunofluorescent antibody assay)s 5 # 2% €. P = Q
fever B e 2 % o R A2 2R REEARS BRZGE  ARFE
BRI WEETS > AP PR AT F B2 ongs o 8 %
BLE TR 0 i & mfj*u—«‘i'! ELISA = Vi fFéte » ¥ M7 p doit U %
S EERLIRA GFEL P oo g TG - TR ELP (Inverness Medical
Innovations Australia Pty Ltd, Panbio)#7 ## % 7 & it Q fever ELISA & & » >
AR B L e C.oburnetii 17 2 Uk o d 3 Coburnetii 3 % = & B G 3
et P ERZBEFFTTHAPF I DS BTTHREINEFT P EZE

PR R REAE A5 ATy BB 0 F]pt v C.oburnetii 1T G R T2 E



W - FEE AP F 0 E k9 (Recombinant) i iR 0 A
FRE-BFHRFRTTIHET B AP I L FITHMEL L T
U E Ry REF ELISAZ% S Vs 29 %3Y 4 EREmp ke

2.

BEIRE N3 SR T 3 dp B130 > C.burnetii 39 & 5 4F iR L

%
A
34

fe £8 & ELISA chjis® } frg iz 23 K5tk @0k 7o Ft > & g
PR e R G Rk 0 B R4 L AR R DG AT
B kB Qfever s ELISA ¥3 > j# -

fif (TR S G o 20 2007-08 £ BT AT 0 S B B BE R

Bk 3

: GFF o hhER

o

L EAE (T AL i “}?553#5 AT H B ey

e

Ple-R & Qfever Mlt &4 2 A& RATH &1 b8 (7 b F F i o A
FHRE L Qfever s FHERERT » T IFF Q fever AL 4112
V*E%LF"’}?&%E’? BAfpBilt c G LERT FLARAP AL DL
2 Er P ik o 2 TR R A REL Y mfiﬁ%fﬂfﬁ

§gy,uﬁﬁwipwﬁéo
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AR it

- ~ KR
() =i Rk
1. % B4+ i 3§ Qfever:}};;f;uj °
2. FE b
2.1 7 SR 24 Q fever %,Jg
2117 ¢ Qfevern #8H LB % (2 -3 QFEVER 3 5
IR R RN A Y, 2006 £)
21217 tw FH A M ERM M Q fever B % (Serological
follow-up surveillance of acute Q fever, Taiwan, 2007
E) o
2.2. ~(2009)# & 1-5 % F B¥ %413 A7 4 1 Qfever
Bl
(=) i i
1osjed & 0 * 2 Heparin (10 pg/mL) & EDTA ehgk s B P
A14 P G IS e SmbLo 2ty s R

2~8 C)* N EXARBEF S L KT o * 0

:‘?&é\' ﬁii@ﬁ;’.ﬁ & °
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2. wFH R EPOR A SERD 2 B FE 2~3mL s B
4 mL sl E Ry 0 E PR L R (2~8
C)PRELARBEF AL IREY <« 0 3 IFA
&k o
(2) P
L 51 (AL )P s 8p P B<TA P % 2448 (B s i)
P aspmp 1408
2. %% LA (A LGF)P AFRP ST 28 % 2 5k (B
)P EEH - IFELPRT X e
3. Mt Qfever i FEEHISTHILO6 B P 8L Tkl o
4. &1 Qfever i F FEHITHF H 6 B 7 (5L Tk o
= &S
(-) &4 £ % %2 (indirect immunofluorescence antibody, IFA)
1 #dm g #20 0 kg e
2. #-E w12 3 % NYS (3%(w/v)normal hen’s egg yolk sac in
PBS) ¥ i3 418 -
3. HfF A LRI L
4. % 37°C i iR-kdad 1v% 30 » 45 -
5. PBS(phosphate buffer solution)i* ezt & s » #-gl ¥ %> PBS
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P o5 o sis R d- X PBS, T E@ 5 A4 o

6. g4k ERE o R SE

7. 4v FITC (Fluorescein isothiocyanate)-goat anti-human antibody
(1gG ~ IgM &t IgA+G+M) % 37 Cip R k4 ¢ 1£% 30 4 45 -

8. 1 PBS Wikg Fis o B F a3 PBS ¥ 5 SdEfs - =X
PBS » ¥ /%ie 5 & 45 o

9. M zEAg-Ki RS b gz o

10. 4 pH8.0 2 0.0LMPBS:H i =1:1 2. s b 2 E 3 % o

11. r2 % sk &g picdk 400 &3 4tk o

(=) R &p=4a4i F & (Polymerase chain reaction, PCR)

1.1S1111 51 =% (primers)

QF9: 5°- TAT GTATCC ACC GTAGCCAGTC-3’
QF10: 5’-CCCAACAACACCTCCTTATTC-3’
QF11: 5°-GAG CGAACCATT GGT ATC G-3’
QF12:5°-CTT TAACAG CGC TTG AAC GT-3’

2. B &preasd & i 2 (PCR conditions)

21 A 94 Ciaap 304 » A 66CL62CH" 1C:t

GETEREEE S

22, it F Rt 1 94 Cia4 304 -54°CAEE 30 45 %

~

~
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(RS2

72 C 3 g 60 §erik 232 (7 35 B IR F & o

) ,,%']iQfever:)I%th :
IgM Fag 4 <> 1080 & F L 1gG g+ i p 4R A -
) lrﬁz'}iQfever:)ﬁth :

1gG #i4l 4t phase | #ofm e+ i + » 1:800 o

B E% LA 452 (ELISA)

Indirect ELISA

1.

%+ 06 3¢ ELISA Jic& 4 F 4 » s £ 50 pL chyik -9 g > B 3 37

THE A H#HiER > IEX 4o~ 100 pL 7 fE(methanol)&sz 10 4

B RITE T -

. %v »~ 100 pL gi—*ﬁ?;é’??'] PR R T IEY 30 448 0

3 TEP\I A A4~ 100 pl 200 & R en A M o 3 37 CiF
* 30 4 43 o

2 400 uL PBS-T % % (Phosphate buffer saline contained 0.05 %
Tween-20)75 7w = » & 4e > 100 pl #F 1000 & 2 1 % $24 1gG
AP(alkaline phosphatase)fi% % 4. 348 > >t 37 Civ* 30 ~ 45 -

2400 pl PBS-T # fbrifeifiew =ik ts 4 » 100 pl pé% X

PNpp (p-nitrophenylphosphate disodium) » »* 37 “C# sk it % 30 4

14



6. 1% B iF %

Capture ELISA

g 45 kKRB E Sk R 405 nm %

52 %% 4 £ 620nm

1. 96 3¢ ELISA 8 4 F B %l % Ft 1gG 12 2 IgM $4g

2. %~ 100 pl 4 Fesd A 0 3 R T IR 30 44 -

3. 2 LR FEEA > 4~ 100 ul 200 & R A R F 5 3 37 CF
i u i F

* 30 A4 o

4, 4ex~ 100 pL & 236 % > 3+ 37 Civ* 30 4 45 -

5. 2 400 pL PBS-T % e i i w = » & e » 100 pl 448 1000 % /|

B F Histidine #5488 > > 37 Civ* 30 4 45 o

6. 12 400 pL PBS-T % i e w = » 3 4e » 100 pL #1# 1000 i 2

ST

IgG AP(alkaline phosphatase)f% %

% 30 4 43 -

‘Limﬁﬁ ’ ”9[\ 37 C

7. 12 400 pL PBS-T i idikw =t Fikis 4o » 100 pl p £ F

PNpp (p-nitrophenylphosphate disodium) » >+ 37 ‘C# sk iv* 30 &

&

8. 1% Hc B F %z Ak Fp £ n £ B 405nm 2
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o

— ~ELISA 5% > iz 2 7 1 Bl3#
(-)Qfever#r 2 EH
$4iE C. burnetii v 139 » & 7 ABC transporter lipoprotein ~
ompA -~ FtsZ ~ recA -~ ribosomal protein L9 ~ chaperonin groEL 1z %

coml®M s A ¥z U AP0 2Rk A(E coli) i #7E & ehE

=t

v oe

(Z)ELISA = ;22 ¥
¥ * Indirect &« Capture ELISA » W fic H Zac &2 & — M4 o F 5
SR K enk - 272 90% ot A F AR+ RIS Indirect (30%)
> Capture > F] 2t i5 # Indirect ELISA = ‘27 is 9% (= “B= »

2= ~Bl=)o

(=) ELISA ¥ 3k i i 2_ P&
5 7 :x g Indirect ELISA § a7 & B i1 ek BE > 3237 %k ¥ #7ié *
e blocking buffer 2 diluent buffer - +* #p|3& bovine serum albumin

(BSA) ~ non-fat milk 2 casein = &7 F buffer -5 > H ¢ 12 casein
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buffer & 5. r/}_\l_/}g m‘b&%lﬁl*ﬁ MEFaok 3 (Ble)-
v casein buffer ¥+ 7 & & & 3-v £ =t & {7 ELISA B[3# > “f 90 %

k- PBob s R g R AR B L N80% (e ~BI)-

() BFAF 244
THIFEEdd v Bt A R RS - REHD

13 FATR e Bt % o | WAk casein buffer .F 5 7 7 2.5 %=ndk

G Ui AR E T HBERAS LG RABEEL
ferk o Aok A3 R Ledy o BRIEFFP T v &

TEE RN E bR S TCE AN PO

(1) 3 b B dw ot

foFn v A RRDRAR > ATHE VRS GG RO

o FRER > HigRGARF H IR L 70-80% 0 @

E - 3R o0%m (L ~Bl-) e
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() 2 A REF2 R
%@sﬁ,i TR gAORQfever w FETT AR - Py
GoomEt g 2l (P REL G R LAR)E RS (FE
é%[ﬁa.q-)}’a'iﬁim_n_ Ao BT o "/TT 7Q fever B i 2 ¢h o
His o Fems L Eamzby chid Bor Qfever £ 5 4p§ 3 ok — 2

ma A RIAG - HEH(E S BN

» Q fever st i {7 5 & 1 B
(- ) 2006-08 & 5t 2 M 42 Q FEVER 1B % i Bi_
24 lﬁﬁlljtﬁlq' QFEVER ml@i%ﬂ,kgg‘_f—ri&y}\ 7 5[1(21%)

% IRLA ¥ 0T " (>4X decrease) ¥ ‘b 3 4 i 'F 1<1:800 (% ) o

(=) ~ER% 4 & QFEVER ¥ B %

W
fe
%{\

# 4+ Q FEVER /£

She
—\‘\

EIAERILILY Ak 01928 B R

Bk X EGR )2 B E o Y 5 4Bk 19G phase I

4 2Ag 1 2B R Nm IgG phase | 4 =1:640 (% 1)
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SR

Q fever £ i n 75 IFA 2 LWL - 2 22 238 %27 5
iRl o 2R A0 53 A LA @ ELISAZ 2V 27~ £ W2 &
o TEEpBRRS  BRIEHE A2 WA A o jREARY
g AT E ey > AL ZFREEBSL3 EH2ZFHIRALRNDE
Wiih » 2 (X 2235 ~82 4 -

YR ARk gl &% iv ) ABC transporter lipoprotein ~ ompA -~
FtsZ ~ recA ~ chaperonin ~ ribosomal protein L9 2 2 coml ¥ = f& & 3 L/ |+
hi-d o Bk NE - 2305 23] 90 %t > e AR 43 AZiE 30
%> I mZEF a®hABPREEEL FHL R ERERE I T g A D
[;J% BEREEW

R his Pk @#* casein buffer i {7 ELISA 7 % > #7F £ 2 dv #7

Al R Rk B B R AR 02 o 2R A 0 3 e Red FIG R TIRHED Fo HiR
Ble ~4pilpe - AMF AT Y oh casein buffer P ¥ i 77 R AR
Fodedrtfi- R - FMAAF % 476 * chcasein buffer p 3 7
25 %id T 0 R R R WA DFACNL 0 50 AL (RGBT

beat e casein buffer 2 B 23 25 AT oo F R & Jrhosritiel o 4 2

R )’I&{i&ﬂ Yo % % AT R chi & R %) > #2 casein buffer & B o & ¢t 2>
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/AR SN R AR EREL EFS ]
RIS N R AR T L TR & E T U
itz FE- Mg aQfever P iRFiR o RA p¥XEF kY o U
CEREEEATEEEPL G FREDERLFR LSRR BRIrA
FOFLR F b2 A TN A SRS £ L 2 h - P s arilde

o e e Qfever B FE LR/ F O BEA G RENE FE

’F,{;ﬁ'«}‘g\;‘ 'E,]"’FF]é hﬁ—ﬁmﬂ_/—g—éa ’Ei 2 Qfeverf’%ﬁ’ﬂ_/p E’J’W}L

—_

ke RFELA a2 Qfever R PERE AT B D% -
o a A RO A ME A ERIRE AR LS - B T
B Fmy o FRARFF R L BEbr GaiinT 0 Q fever g
PO G ae&RT TV EBEEL 5 TR A LG F Rk B
Mo L E AR FLLFETTUPERABEL s kE s FRE Q
fever g Ao it e Pz pF » ¥ 5 ek 3 R DRAR o
TR G o BT Q fever AL GFEF M T ELFHAESE Q
fever & » H R p 21 A 4 endkl 443 ELISA microtiter plate ir%ji B e vt
Bt 0w R A r B o AR TER B T O G dkede g H R4 o
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Flut Wi AR LD RS IRRARIRT o BEREEE R e TP
Be® s ik o FEPBERGE BRI A BB F M & R
g3 nflet s RaPp R i BFAFTHENREY ML FAP SR
HoOAKAPRL LA B v FFY - 4473 ke ELISA 5% 34
MEGFELISA®HBZEZMTE 420 ER LT ERFATROGE S &V
- 2% AR LR IRS FAF AT N kFHA RS
AFPERRY gE/FATMEE G IRYT o

B Qfever i ik (TH F B £ E - 304 24w T F R IR I
Mt Q fever chip % L i T B £ 2 3 5 & P i 2 IRE 1 Q
fever fesk gtk » 2 B G F » & & IR ¥ i B (>=4Xincrement)# it - &

ARG S EE TR 3l T R K ERPN - i

=
e
R
T
gk
ﬁ;
B
%v»
‘293
‘)&

rof i Q R %L:F'ffj‘zﬁ'n T WA AR

EPEHPIME T A7 P FEIRRBE A2 THRAELAD T

b2tk £ 54 (2009)E B 15 T F B oG ATE 2 &1 Q fever
FELHEEFFEHOE BT on FFEHOFM AL Fietl? T &5
2 Q fever shw i & # i e £ 4% 1gG phase Il # § 5 + 2 A§F enip & 2
FFRAEEL FE DR o ¥ b I IgGphase | 4 %+ 1:640 ¢hip %4
F-oHAREH L T EAERR o WHASFIRIEE S B
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EOFFEBE A BT G FEEHO & AL 0P R L B R

BHAR-EFEETEHO NATARE R F LT R R gRA >

LAET R A F 0 E R GHE T B(6 B0 )i 1 R

B WFEBELFRAVBR > T E ALY A ROBILRE R ok

oA R R R G LR
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% — ~ 2004-2009 & Q fever ii #F T bl Bk Fy L b #x

e i 4F s ] B &R bl
2004 1328 08
2005 1527 112
2006 1558 154
2007 1677 157
2008 1740 92
2009 1358 77

* FL kR EgmE 41k Taiwan CDC

**2009 & FaL A1 107 22 p
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# = ~Indirect ELISA ¥ 5k 2. & fct s & —

Recombinant protein Sensitivity (%) Specificity (%)
ABC lipoprotein 25.00 94.74
ompA 25.00 94.74
recA 18.75 92.11
FtsZ 27.78 95.45
Ribosomal protein L9 11.11 95.45
chaperonin 0.00 100.00

% FACH(sensitivity) @ Bfta ek iE < R B2 fE /B L ikE

* % - |3 (specificity) : F£ & s w3k & ] ¥R

B2 R /15t i

* R E(cutoff value) © Fadd i jFex sk T35E + & BHREL -
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4. = ~ Capture ELISA 5 2. §act s & — |+

Sensitivity (%) Specificity (%)
19G 6.25 93.33
laM 0.00 93.33

% gActi(sensitivity) @ Bt Rk B < R B2 BB/ L ki -
% B - t(specificity) @ aftod kB ) R B2 BB ML EE -

* R E(cutoff value) © Fadd i jFex sk T35E + & BHREL -
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Z = ~ % * casein buffer - ELISA pl:& %2 %

Recombinant protein

Sensitivity (%) Specificity (%)

ABC lipoprotein
OmpA
Coml

chaperonin
FtsZ
recA

Ribosomal protein L9

81.25%

81.25%

81.25%

81.25%

83.33%

81.25%

81.25%

95.74%

91.49%

97.87%

95.74%

93.62%

93.62%

93.62%

kg Acii(sensitivity) @ Bt ek i < R B2 BB /B ik

* & — 2 (specificity) : & s Fex k& 3R

B2 BB/ F R

* R & (cutoff value) : At Fra kLol + & BHEL o
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£7 ~ % 4 ELISA 2 80 48

Blocking agent Sensitivity (%) Specificity (%)
Casein buffer 4.17 95.74
Casein buffer with 2.5% RS 56.25 93.62
25%RS 62.50 97.87
2.5 % RS (no protein) 77.08 95.74

% RS : Rabbit serum

s

* FActi(sensitivity) @ B ook i@ A R B2 BB /L FERE -

% & - M (specificity) @ MEidw ek B0 R E2 HB /15w GikE o

¥

* R E(cutoff value) @ IEfdw ek TiaiE + 3 BREL o

)
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A~ 3 E P ¥ ELISA 2 % %

Serum source Sensitivity (%) Specificity (%)
Rabbit 72.92 93.62
Goat 81.25 95.74
Chicken 81.25 93.62
Porcine 66.67 97.87
Fetal bovine 68.75 97.87
Newborn calf 72.92 97.87
Horse 81.25 95.74

% JACH(sensitivity) @ B fte ek iE A R B BB/ L FERE -
% & - M (specificity) @ Eidw ek B ] R B2 HB /15w GikE o

k R E(cutoff value) @ &2 ek FaiE + A BiREZ o
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- ~®papirQfever s s § R~ RAFEE L AL LR
Endemic
Query typhus  Scrub Dengue
Fever Fever Fever Fever
Sensitivity (%) Specificity (%)
Rabbit serum 87.50 25.00 10.00 0.00 95.65
Chicken serum 83.30 15.00 20.00 45.45 95.65
Goat serum 70.83 0.00 5.00 13.64 95.65
Porcine serum 66.70 10.00 15.00 13.64 95.65
Newborn calf serum 70.83 10.00 0.00 0.00 95.65
Fetal bovine serum 62.50 10.00 5.00 13.64 91.30
Horse serum 87.50 35.00 25.00 63.64 100.00

s

X & A7t (sensitivity)

* & — 4 (specificity)

R '}j‘}v}h;‘é [l

Y EEY !

S LR S S

3 AL
=R

* B @ (cutoffvalue) : A w FrakTiaE + & BB L o
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Antiphase 1 [g5

ase Interval 1 The 1% Interval 2
lewel at The 2™ follow-up
&, e {tnonth) follow-up {tonth)
notification

1 0 14 5120 21 1280%
2 0 14 2560 21 320"
3 0 1% 2560 20 2560
4 0 & 5120 18 1280%
5 160 20 1280 18 1280
& 9 2560 18 1280
7 12 1280 20 1280
8 9 1280 13 &40

9 =7 1280 13 2560
1 160 36 1280 21 2560
11 1280 29 1280 20 2560
12 0 12 1280 20 &40
12 0 17 1280 18 2560
14 0 16 1280 21 160"
13 320 21 1280 13 2560
16 320 18 1280 13 2560
17 0 17 2560 20 EA0%

- eightfold decrease

- fourfold decrease

1%t Anti-phasel

2rd A rti-phasel

Casze No. Iz level interval {month) IgG level
18 5120 25 5120
1% 2560 25 2560
20 2560 25 1280
21 5120 25 5120
22 1280 24 2560
23 2560 24 2560
24 10240 24 10240
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Case No.  1%anti-phase I 1" anti-phase Il 2" anti-phase | 2" anti-phase 1
1gG lever 1gG lever 1gG lever 1gG lever
1 0 2560 0 1280
2 0 2560 0 640
3 0 640 0 640
4 0 2560 0 2560
5 0 320 0 2560
6 0 320 0 80
7 0 >2560 0 >2560
8 0 >2560 0 >2560
9 0 >2560 0 640
10 0 640 0 >2560
11 0 320 0 2560
12 0 >2560 640 >2560
13 0 2560 0 640
14 0 320 0 320
15 0 1280 0 1280
16 0 640 0 2560
17 0 1280 0 1280
18 0 640 0 640
19 0 320 0 1280
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ZEl 2004/01/01 ~ 2009/112/31 Q%4 B3 E
BE@EE - wEREEE BRTR - SFLRIHEEORA

p—_— EEERA O wESEE B AR | 8RR
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aa0

23R
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wEPER - ERES E Taiwan CDC 200910022

Bl ~ 2004-2009 # Q fever if 3F T 5483 B
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3.0

)
2.5 @ |FA Positive Sera
o |[FA Negative Sera
2.0
o
I
©
8 15 -
J
8 °
1.0 ~ o
& M B
ol I
)
OO T T T T
IgM IgG IgM 19G

IFA positive sera IFA negative sera

Bl = -~ Capture ELISA & %% % &

AT A 96 3 P anfR PR £ gE Q fever B2 ata F P i IgM
% 1gG - R {s & {7 capture ELISA - Bl ¥ = ¢ Lt & Qfever Bt jF ik
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o IFA Negative Sera
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@ Q fever positive sera
O Negative sera
g - @ Endemic typhus fever positive sera
o @ Scrub fever positive sera
3 E ® Dengue fever positive sera
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