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Analysis of Febrile Agglutination Tests
Widal test, Hantaan virus Antibody, Leptospira Antibody,
Tsutsugamushi Antibody tests —

Hwan Sub Lim, Kye-Sook Park* Hyon-Suk Kim, and Oh Hun Kwon

Departments of Clinical Pathology & Family Medicine*,
Yonsei University College of Medicine, Seoul, Korea

Background : Fever of unknown origin (FUO) is one of the most important clinical
symptoms and it presents with various diseases that needs differential diagnosis. In
Korea, besides traditional contagious infections like typhoid fever, there are various dis-
eases — hemolytic fever with renal éyndrome, tsutsugamushi disease, leptospirosis ~ with
acute fever that differential diagnosis is essential. There were various trials to develop
diagnostic kits and finally domestic company in Korea made its own diagnostic kits. We
evaluated the results of the diagnostic kits in differential diagnosis of febrile patients.

Methods : We analysed the results of widal test, hanatan virus antibody test, tsutsu-
gamushi antibody test and leptospiral antibody test at Severance hospital from Novem-
ber 1, 1994 through October 31, 1995. We used micro-V plate method for widal test,
domestic-made high density particle (HDP) agglutination test method for hantaan virus
antibody, tsutsugamushi antibody and leptospiral antibody tests. We evaluated medical

records of 109 patients who have undergone febrile agglutination tests, retrospectively.
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Results : Among 1,172 widal tests, 116 cases (9.90%) showed significant high titer
(O >1:160, H >1:320). In patients group, 56 cases performed with widal test and fe-
brile agglutination tests and among them only 9 cases (16.07%) showed positive results.
During the same period, 134 cases of hantaan virus antibody test, 142 cases of
leptospiral antibody test and 141 cases of tsutsugamushi antibody test were done in our
laboratory and 22 cases (16.42%), 3 cases (2.13%), 15 cases (10.64%) showed posi-
tive results, respectively. Nineteen patients revealed to have fever with positive febrile
agglutination tests. Mean age of overall patient group was 42.5 + 16.47, for male and
female 44.1 + 14.29, 40.5 + 18.86 respectively. Positive rate of the three febrile agglu-
tination tests - hantaan virus antibody, leptospiral antibody, and tsutsugamushi antibody
test - were 22 cases (22.22%), 3 cases (3.00%) and 15 cases (14.71%) respectively.
We analysed the patient group by final diagnoses, and the results showed 22 patients
diagnosed as Korean hemorrhagic fever and 20 of them revealed to have positive
results in hantaan virus antibody test. Patients complaining of high fever have more
positive rates in acute phase reactants, but no statistical correlations was observed. Be-
tween febrile agglutination tests and acute phase reactants, patients with negative
results of febrile agglutination tests showed high positive results of non-specific acute
phase reactants.

Conclusions : In febrile patients, besides the use of routine laboratory_ screening tests
and widal test, newly developed febrile antibody tests such as hantaan virus, leptospiral
and tsutsugamushi antibody test could be useful in differential diagnosis with ease. Es-
pecially these febrile agglutination tests are useful in diagnosing the patients who are

suspicious of hemorrhagic fever.

Key Words : Fever, Febrile agglutination test, HDP agglutination, Hantaan virus antibody,
Leptospiral antibody, Tsutsugamushi antibody
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Table 1. Total number of febrile agglutination tests from November 1994 to October 1995 in Severance
Hospital

No. of positive

Febrile agglutination test No. of test Positive rate(% )
result!
Hantaan virus antibody test 134 22 16.42
Leptospira antibody test 142 3 2.13
Tsutsugamushi antibody test 141 15 10.64
Widal test’ (O Ag, H Ag) 1,172 116 9.90
All four tests done 56 9 16.07

'any one or more test result is positive
2 positive:0-Ag 1:160<, H-Ag 1:320<

Table 2. Age and sex distributions in patient group

A Be Male Female Tatal

Mean Age 44.1+14.29 40.5+18.86 42.5+16.47

5) 2471 4 ExX|x

g~ E & & 2] A1-0 & A (anti-streptolysin O, ASQ),
C-4t-g Al (C—reactive protein, CRP) ZAl=
nephelometry2 ©]4-§ Beckman(Beckman In-
struments Inc., Brea, CA, USA)2] ARRAY 360
systemo. 2 ZA3tgx, AT 745 (erythro-
cyte sedimentation rate, ESR)¥= Wintrobej o 32
23k k.

Z =

199410 119%¥ 19954 104742 Expo4 A
Al BE wdubg AAVY &, ASAY o el
olgx A, JE2del FA d mmIPFA FA
ZAt A7 Table 134 Zgiel. o] 71Zbg<tel] A
A F A4LAY A L17270l¢%led, 2 A
771 0% <leolvt HE4Y ¥ stttz ou|dle 9
7held(F )& B AFE 11670 %dct. 0F
< 1:160°145, HEYL 1:320014-2 2| siA
e 9tz sk 0%9s HYQ =5

uids q71E Jehd A4 9701l e, yn
7 10772& =5 H3 Ao dfsiAgt 9vgles o
7HE Bch =g A7bA 2Quks A QA
FAE Bl A Fdepnpolga A HAbe A
A A5 F 16.42% < 22710] FAollew, =R
ZV5A A AAs 10.64%<9 1543, PFEA T
A ZAA s 2.13% < 370t}

gelulolg|a A, JEAI} A @ =x7)
FA FA A F WA = 2 ol AAE4
N FAEA FP2o 2 WY JS2E 4T 3
A e F 1099eglct. dellA AFF nie} 2
o] A1ZAE 9o olF AJtA A HAE FF
3] Qlejz ‘Al7bA] wduks &4 AAeExn A
sta, ol AT 10999 ZAAE FA35qct. dl
A B9 g 938 4254013, el @
A7t 627, A7t A7l ol HE d¥
& 7z}7b 44.14), 40.54]0]¢icH(Table 2). =, 4
FollAd WY FA A4 TLdE F422 F FAe
6099 (55.1%) o121, Aol BAJl AtA Ld
g A A A} shdEls G AsE
37901l t}(Table 3). wdo] QNY &= ZF A7}
2 wdubs g4 Asl suele A Aee
1990l9led, 94& AT AstA Hdubg &
A A shiels FAdqd #xE 187t
(Table 3).

£3, g fAF F AR 2dQukg A A
AL 2% AXSAY A9E 929eldda, 1 At
7} sl A Bel A9+ 297 o] vk (Table
4). o} M7tA A FoA FAll FAE Jed
%7t A A g T, etulojel~ FA9d
Aervje} &, gelulolin Ao} BmRIMFA
A A AN FAlol A wgE ¥A A
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Table 3. Relationship between fever and febrile agglutination tests

Fever (> 37.5T) Result of Febrile Agglutination tests® Mo. of patients
+ _ + 19
+ — 41
- + : 18
- - : 31
Total No. of Patients 109

*:at least one of febrile agglutination tests is positive

Table 4. Positive rates and relationship between each febrile agglutination tests
Hantaan virus antibody test

Positive Megative Tion}
Positive
Leptospira antibody test 1 2 3
- Tsutsugamushi antibody test 1 7 8
Negative
Leptospira antibody test
Tsutsugamushi antibody test
Total
Table 5. Positive rates and its related diagnoses according to febrile agglutination tests
 Febrile No. of No. of Positive Positive patients
Agglutination tests Tests positive tests rate(%) Final Diagnosis No: of patients
"Hantaan virus 99 22 22.22 KHF', HFRS® 20
antibody test Sepsis '
S ARF?
|._.|'_"|'J|.II'1'|JIT'-1| anlibedy 100 3 3.00 HFRS
Les! SLE*
- R/O Tuberculosis
Tsutsugamushi 102 i% 14.71 ' R/O Scrub typhus
antibody test Serub typhus
R/0O Tsutsugamushi
Tsutsugamushi
DICS, sepsis
Scleroderma 1

:Korean hemorrhagic fever, ?:Hemorrhagic fever with renal syndrome,
3: Acute renal failure, *:Systemic lupus erythematosus,
5:Disseminated intravascular coagulation

$7} 7 1 ™ glglidl(Table 4), o] Alghel Q== @R FAZ ol Qe AelA F
2 7}7¢ hemolytic fever with renal syndrome 7dd ezl A& Bedslr] oz, F4 AHAb
(HFRS)# jﬂ?é&(sepSiS)°]ﬁtJr- o] A% Ak 7re] maukgol 2§ stFAE WMAT s
A4 AL HF AL 7|Fo 2 sl 17 1ot

v}, ojebre A#E wole el FrkA FA A g Wy A dehd HF AD

2 > Jo o)
&
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- C ) agglutination
No. of patients
KHF1 / HFRS2 22
Renal Failure

(Acute & Chronic) 15
ESRD? 1
APSGN* 2
9
3
8
13
6

Hematologic Disease 9

Viral infection 2
Cerebral Disease 2
Scrub Typhus 9
PID’ 1
CBD cancer® 1
Thyroiditis 1
Gastritis 2
Rheumatoid Arthritis 1
Tuberculosis 2
109

'.Korean hemorrhagic fever, ?;Hemorrhagic fever
‘.Acute renal failure, °:Fever of unknown origin,

with renal syndrome, *:End-stage renal disease,
¢:Disseminated intravascular coagulation,

":Pelvic inflammatory disease, 8:Common bile duct cancer

Table 7. Relationship between fever and febrile agglutination tests

Other febrile agglutination test

TAtal
positive negative
F' (+)  Widal? (+) 3 1 1
ot Widal (—) 8 17 25
Widal (+) 0 5 5
F Yy
Yo Widal (—) 9 13

" Total

'Hantaan virus antibody test, leptospira antibod'y
% positive:O-Ag 1:160<, H-Ag 1:320<

& Table 53} Table 6o A3t gct =3 &
Yoo} hemolytic fever with renal syndrome
(HFRS)o 2 Agt5l #aE9 90.9%0)4 Feln}
olelx A AL YA o2 eyt ARAS 3
A 147 Fol A 39o] Frelulolala A Aol

test, tsutsugamushi antibody test

At =2 T A o2 AGH A= 99 olsle
gl o] & 89e] mRIFFA| FA AP Al

=, 22" Azs 2o F4 #d FA74
FAE A B A3} Table 85 stedl, 924
e i A Tk A b FAle] A
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Table 8. Relationship between fever and acute phase reactants(ASO, CRP, ESR)

F":-

E{L!LF:IIH with fever

Patients wnhnuL fover

CRP (+) 6 2
ASO (+) 1 0
ESR* (+) | 12 9
ESR & ASO (+). 0 2
ESR & CRP (+) 27 13
ASQO, CRP, ESR* (+) 2 6
Total No. of patients
*:Wintrobe method(male >10mm/Hr, female >20mm/Hr considered positive)
Table 9. Helationship between febril agglutination tests -:nu:l acule phase reactants (AS0, CRF, ESR‘}

Febrile aggluunatlon tests

positive patients

negative patients

CRP (+)

ASO (+)

ESR* (+)

ESR & ASO (+)
ESR & CRP (+)
ASO, CRP, ESR* (+)

G100 = N

4
0
19
1
32
3

Total No. of patients

*: Wintrobe method(male >10mm/Hr, female

AlgE 82 & 56l o] ¥ ASAE A
7} 4l 9% FollA wdo] AAW FA= 49,
wdo] QAR A= S¥olddth. ael:, o]
AAD #z2 F AL AP Aol A7bA LA
whg- A FAbel A kA ks 8o, 9
FAYE oujgles grleldHA AZLA ddubg
FA ZA7t FAoldw FA= 3ol 24
goluk Al7kA A AA 25 SAeldey do]
AN FA= 179 o)

ol AT FA47] W Ax= 45
= FAEHREA-0 3 A (anti-streptolysin O,
ASQ), C-ut-¢A Gl (CRP), AT A7} % (ery-
throcyte sedimentation rate, ESR) 5 72| d3A
& ZAEEGYh Hde] Al #AES ASO,
CRP, ESR 714} ZA3}l= Table 85 Zgted, do
AR FHAElA FAA7] whE AR A A
o] ¥tet FAA g9+ ddd. 2x, A7t
7 wrdubg A 7abel ASO, CRP, ESRe| 7
e A7bA @A Al A4 HAEANA o
2 F47 ug ZARES JFAHEel u =Udd

>20mm/Hr considered positive)

(Table 9).
n %

e Aoz SR Fad FAol, o
Aoz “aela F& o] AART} Frls
7342 375ColAE 1] ole F4 454
e F8F FAAE o]§HY, dolvtes A=
429 AxoE AT AAE Az Utz FF
of. 3d #gAELS A 55, 4F € 95 ¥4
9] BF Fo] Futs | I} 53 EHd(fever
of unknown origin, FUQ) ]38}t 38.3°C o]Ae A&
o] 377 A%HE 4%2 IS e A A
A Folm Asg Agke] WAAA *E ATE
2o}

wrd o] 2)gh3

P dA AH 7HAR EF
td, 5, A9, viddAd 9846, $H4 A
oFEd o7 4, ANAHQ Ul 47 A7 715}
SolcHl) @2 A4 wde AAe 3 =
AU E WHdste FAeln, o1& ds) ﬂaﬂ
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