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Evaluation of cross reaction in serologic diagnosis for
scrub typhus.
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ABSTRACT

Evaluation of cross reaction in serologic diagnosis for
scrub typhus.

Choi Seong hyung
Advisor : Prof. Kim Dong min M.D. Ph.D
Department of Medicine,

Graduate School of Chosun University

(Background)

Main serologic diagnostic tool of scrub typhus is immunofluorescence
assay(IFA) that detect scrub typhus antibodies. However, the choice of
cut-off values for diagnosis is complicated by factors such as antibody
kinetics, geography, negative seroconversion and seasonality.

(Method)

Among total 253 consecutive patients with febrile disease enrolled in this
study, 127 cases are within scrub typhus diagnosis criteria and rest of 126
cases are not. To determine the seroprevalence of antibody titer against
Orientfatsutsugamushi, samples from 89healthy subjects who un derwent a
health screening program extracted and than each samples titer was
measured. The levels of serum scrub typhus antibody were measured by
immunofluorescenceassay.

(Result)

IFA antibody titer in acute febrile patient group showed significantly high
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false  positive rate(lgG  71.3%, IgM  65.9%) compared to low
seroprevalance(lgG 6.7%, IgM 4.5%) in healty group. Higher false positive
rate were showed especially in leptospirosis, HFRS, malaria, influenza carriers
among acute febrile patients. But most acute febrile patients showed high
false positive rate had been a decrease in antibody titer checked in
follow—up samples instead of four fold increasing. It results that ideal cut—off
value to diagnose scrub typhus for acute febrile patients is over 1:64 on
lgG(sensitivity/specificity 67.5%/88.1%) and 1:16 on IgM(sensitivity/specificity
67.5%/88.1%) considering of antibody cross reactivity and remote scrub
typhus infection. Particularly, over 1:128 on IgM indicated 100% specificity
and it was possibly confirmed of scrub typhus.

(Conclusion)

Although IFA is standard to diagnose scrub typhus, it is difficult to make
early diagnosis. But over 1:128 on IgM titer can be proposed as an useful
cut-off value to diagnose scrub typhus in acute febrile patients. We also
need to consider another diseases like leptospirosis or HFRS if antibody for

scrub typhus is positive in acute febrile patients .

Key word : scrub typhus, tsutsugamushi disease, immunofluorescence, |,

cross—reactivity, cut-off value
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HPI2E SOt REMILAIYEES QAo XZ8 s 149H0IAS L EAILLA|
Ho| ACt JIE0 FPEOHA LU 2082 HAGHALH. 0 = 1082 WAl Xl
b= |2GHH =AU 481 A4SOHX S MOLE FH2FE6HA RALD PCRUIA S
H2 BCH, 582 U2 YA X2 & WS XA, 482 U2 2 &0
U2 IIsH0l JU/U2H, 122 dMEEE otk ZUCH

=48 2898 FAZ2 WRoIH XEIJISAIZO0| Ot OHE Z&ts AHED X=st
B = A ALE0 S2I8t 133YE 202 itz Hogt EMIRAIY XD
FOoZ XMIIRAIES HHME = AL A &2 UK L0t MLASHACE
0l & 6Y¥2 unknown origin infection 2/& &t azythromycinOlLt quinoloneX|

h=)

g SMHE T = 34 S8 20 EFoIAJ =0 S0 IISE HAS
&, retrospectivedtHl AI&8t scrub typhus & M2

o EMMOI2Al HOIUE JtsdE U BHHIGHA LD, 1H= leptospirosis =& &X
1:204800tK As 20/ MEHEO ZSA&CZletospirosisE2 MEHEA} D W
scrub typhus IgGEMIIIE 1:320lA SH0IU2LE =AM 1:1282 &S5t
O BMIOIRAIE MHIE0 Lot MASIASH, 282 HFRSALU scrub
typhusOl CHSH & MO =0F A& chart reviewZ 3t 3@ W scrub typhus2l 1t
HEO0l JU/JYD 1HE2 HFRS2H scrub typhus S22 OIUCH E£8t 1HE 1gG
MIE 409622 =AU f/lu HIME 1282 24 20 labd 2F=2 HES AIEMGH
2 ol B |42 AlgiolXl 26t0 B Mo CH (Table 1)
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3. O.tsutsugamushioll THEt 2+ 29 2LEFHHA
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IgM 4.5%2 IH0IE 22U =4 &2 X Z0AS 1gGE M= 68.4%, IgM
10.5%2 IgGEHMIIS RLE S0 =SS &0l6RUCH(Table 3) E£& =4 £ &
Az A Aol "HlWAl 1gG & =

FRIDHA RADPR2AIE0| HiHAIE 24 2L
S 2ASIACH(IgG mean 26.4+40.3 VS
0, p<0.001.)(Table 4)(Figure 1)
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9| cut-off value= IgM =1:16, IgG =1:256 OIC}.(9) o

g BXE ez s ol AEC =X A

00

wn

=

0y 0f

[m]

r

1o
0
0 I-\I’l o
Jm
e o
02 i
n
S
Q
AT =
2 lo
™ o
0
O,
©w
(0]
<o)
N
~
(o]
~
w
\I
R
Q
9)
10
0
2 40
N
€}
O,
00}
X
=
(@]
(@]
X
hu o
Q
9)

T
S
Mo
4
k>
HU
=
o
ol
=
I3
I3
S
10
=
0F
°
[
[
rin
T
%
[l
o
Mo
pal
M
n<
o
r
b=l
Lo
-
0)

titer@ cut-off valueE ROC curveE 0IE0tH W4
53.1%%A 1 IgMe 01 AA0NAM cut-off 160/&42=2 i
65.9%/91.2%, LdHU=Z/SHUHZE89.5%/70.3% 2 KCOCHLL2 2
AUt 1gGel Z22 1:640I1422 Fol= A0l 2ZE/S0lE 68.2%/90.4%,
HUEZ/SHUES 88.9%/71.5%% S0I£E A EHZE X L2HHA
JIXE sE = AUULH 2 AF0AM 1gG2t IgM2l AUC(area under the curve)
2t2+ 0.734, 0.80322 IgM0l O &Aooz Rolgh ZUE
(p<0.013).(Table 5,6)(Figure 2) £38t 24J| IgM 1:128 0l&42 S0l 100%=
IgM 1:12801 &4 Al 24| EHSRAHAM 130102 EMILZAIES RS = AU
Ct.

5. &g BXZ0ME scrub typhus &M ALEE
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gxote dauw ==It 20IY= XN0IE 2ol E2 FFoHor & ALE0ICh
82 20l= organism0l CHet EIIE floff & &X=S
SUACH B 11382 X = leptospirosis 8, HFRS

102, influenza 2%, hepatitis A virus 29, varicella zoster virus 2%, malaria 4
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&, tuberculosis 59, Cryptococcus 2%, staphylococcus 129, streptococcus 8

&, pseudomonas 4%, klebsiella 5, E.coli 11, JIEt FAIE & 2F 1E4 8H

o7 2 3082 Eelas oy =~ QIRULE 2 organismg8 PLEE2 Ofcl E

of Lt2HRUCH(Table 7) 2 HRUHA S cut-off valueZ HItHE W influenzall
= |

d2 100%2 M dH==2 B, leptospirosise] dF 33.3%, malaria 25%,

HFRS 20% RUA2M cut-off valueE EHl SEIUE B3R ILLEE2 HE =0tA-
Ct. =& 2Zst &It 484014 &SdHA 2 %D PCRUIAM scrub typhus&82
220 20 Ol |ILE22 HUSIRUCH =8 2FEs €3 EMIHME XX
IEAE BN =& S3EM 24201 X =0Ks S =g = U
ULt leptospirosis, HFRSS Z4J| gdaNII &= EE 24 L84 &
BNZHME F=HE XL &SSOt 282 &g = URACEH (Figure 3
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Table 1. Reason of exclusion in study enrollment.

Reason Scrub typhus Reason *AF|
(n=20) (n=20)

Follow up loss 10 Four fold increased of 7
antibody titer

Treated state 5 Old scrub typhus infection 2
(rescent 3years)

Possibly other 4 HFRS, Scrub typhus 1

disease co—infection

Insufficient 1 Follow up loss 10

specimen

x:acute febrile illness



Table 2. Clinical profiles of patients enrolled in the present study

Scrub typhus *AF| Healthy

(n=129) (n=113) (n=89)

Gender, M/F 45/84 60/53 61/28
Age, year+SD # 53120 64+12 49+ 11

x:acute febrile illness, #:standard deviation



Table 3. O. tsutsugamushi antibody positive rate.

*AF| Scrub typhus Healthy
oG 68.4% 71.3% 6.7%
lgM 10.5% 65.9% 4.5%

x:acute febrile illness



Table 4. Comparison of mean and median 1gG, IgM titer

Scrub *AF| P-value AFI Healthy P-value
typhus
oG titer, 375.6+897. 26.4+40. <0.001 26.4+40. 1.0£4.0 <0.001
mean+SDF O 3 3
lgM titer, 148.5+379. 2.7+10.6 <0.001 2.7+£106 2.2+10 <0.716
mean=+SD 3 6
oG titer, 128 16 <0.001 16 0 <0.001
median
IgM titer, 32 0 <0.001 0 0 <0.716
median

x:acute febrile illness, #:standard deviation



Table 5 . Scrub typhus anbody titers in various acute febrile disease other

than scrub typhus group

No. 1gG(¥H I1gG(=1:16 1gG(=1:32 IgM(ZH& IgM(=1:10
Organism No./ %) No./ %) No./ %) No./ %) No./ %)
Leptospira 8 6/75 6/75 3/33.3 5/55.6 4/44.4
HFRS 10 2/20 2/20 2/20 2/20 1/10
Influenza 2 2/100 2/100 2/100 2/100 2/100
HAV 2 1/50 1/50 0/0 0/0 0/0
Varicella zoster 2 2/100 1/50 0/0 0/0 0/0
Malaria 4 4/100 3/75 1/25 0/0 0/0
tuberculosis 5 5/100 2/40 0/0 0/0 0/0
Cryptococcus 2 2/100 2/100 0/0 0/0 0/0
Staphylococcus 12 11/91.7 8/66.7 0/0 0/0 0/0
Streptococcus 8 6/75 2/25 0/0 0/0 0/0
Pseudomonas 4 1/25 1/25 0/0 0/0 0/0
Klebsiella 5 3/60 0/0 0/0 0/0 0/0
E.coli 11 9/81.8 3/27.3 0/0 0/0 0/0
ETC* 8 8/100 8/100 1/12.5 0/0 1/12.5
Unknown 30 16/53.3 7/23.3 2/6.7 1/12.5 2/6.7
Total 113 78/68.4 48/42 1 11/9.6 12/10.5 10/8.8
*ETC=Acineto, Enterococcus, Herpes, Vibrio, MAC, Actinomycete,,

Salmonella, Gram positive bacilli
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Figure 1. Median I1gG,IgM antibody titer in Scrub typhus and Acute febrile
illness and Healthy group
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Figure 2. ROC curve of IgG and IgM antibody titer in patinets with scrub
typhus and acute febrile illness patients. IgM 1:16, IgG 1:64 was proposed as

cut—off value for diagnosis of scrub typhus in acute febrile illness.
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Figure 4. Changes of antibody titre with time. (a) IgG titer in scrub typhus. (b) IgM titre in

scrub typhus. (c) IgG titer in leptospirosis. (d) IgG titer in HFRS. (e) IgG titer in acute febrile

illness. (f) IgM titer in acute febrile illness.

scrub typhus patients' follow up antibody titer were increased, but acute febrile illness patinets'p

were not increased.
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