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Haemorrhagic fever with renal syndrome (HFRS) caused by Hantaan viruses has been one of the principal acute
febrile disease in Korea. To analysis the sero-epidemiological patterns of HFRS, 4,177 patient sera of acute febrile
illness submitted for serological assay to National Institute of Health from Community Health Centers, Institutes of
Health and Environment and hospitals from 1996 to 2005 were examined for antibodies against Hantaan virus by
indirect immunofluorescent assay (IFA). Serum samples with greater than 1:32 antibody titer were considered positive.
The results were analyzed seroepidemiologically by annual, sexual, seasonal, age and regional distribution of HFRS
patients. Out of 4,177 serum samples tested, 1,415 samples (33.9%) were positive to Hantaan virus. The ratio of males
(48.2%, 682/1,415) to females (38.2%, 541/1,415) was 1.3:1. Seasonal incidence showed that 69.5% (985/1,415) of
cases occurred from October to December, resulting with higher prevalence in November (41.3%, 584/1,415).
Regionally, seropositive rates of samples collected in Gyenggi, Gangwon and Chungbuk were 39.9% (564/1,415),
19.3% (274/1,415) and 8.5% (120/1,1415), respectively. Age distributions of seropositive of HFRS were detected from
20 to 79 years (78%).
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How (13), 19 #HY ﬂcd Hantavirus:= Bunyaviridae®}l
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AAFE AAAY 52 4 Aok (57). 7L T FEhle]
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Sulol2| 2 (Seoul virus)= EA12] HF (Rattus norvegicus)
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Vero E6 A3 (ATCC CRL1586, USA)E cell culture flask
(75 cm?, Corning)oll Hj<ksle] AlEekso] 70~80% A% A4
HYS o ghetlole] 2~ 76~118FF 141X 30 <t SF
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serum 5%, Penicillin/Streptomycin 1%)S- X7}k & 79 &<t
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Table 1. Annual distribution of seropositive cases to Hantaan virus
from 1996 to 2005 in Korea
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Table 2. Analysis of seropositive cases to Hantaan virus from
1996 to 2005 in Korea by logistic regression

Seropositive Year Estimate p-value
Year Serum tested
No. % 1996 1.00
1996 226 49 21.7 1997 1.25 <0.01
1997 376 185 492 1998 0.78 <0.01
1998 1,297 487 375 1999 139 <0.01
1999 302 159 52.7 2000 0.85 <0.01
2000 675 265 39.2 2001 -0.40 0.08
2001 269 42 15.6 2002 -0.08 074
2002 206 42 20.4 2003 -0.37 011
2003 274 44 16.1 2004 -0.32 0.16
2004 281 47 16.7 2005 0.67 0.001
2005 271 95 35.0
Total 4177 1,415 339 60%
g 50% |
A=A glsk £ 10 well spot &2Fe]= (Celine, Eggenstein, 2 40%
Germany)ell well'd 5 W= #F3tal AEE A2AX 5 & g 30% |
dEetol=g 70T Bt ALgEg AH A 9t &
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Figure 1. Annual distribution of seropositive cases to Hantaan
virus from 1996 to 2005 in Korea.
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FE Z 4177719 93 HA F 1415719] 339% % LERS
T} (Table 1). 7} A=W ASFEED A4 FAA 5
1996 21.7% (49/226), 1997 49.2% (185/376), 1998 37.5%
(487/1,297), 1999 52.7% (159/302), 200011 39.2% (265/675),
20013 15.6% (42/269), 2002\ 20.4% (42/206), 2003\ 16.1%
(441274), 20041 16.7% (47/281), 20051 35% (95/271)%].0.H,
stehutol e 2 A S0 7P HdH AxE= 19994
52.7%0°]™, 7173 %ﬁ AXE 20034 16.1% ©lUTt (Fig. 1).
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266 CEH, TEE, s=, OlLr, A=A, F=MAL 0188, e, 828, Mgsh Xold, S8M, =gt
2 1S i’o“éii 3lo] logistic regressiona #4131 Axto|t}, > NEBEEA s oHdXio) AW 2x
Q=342 (Maximum Likelihood Estimates)Z ©]-&3&}o]
Ax Aeks wAS A A FdAret Adxeke] Al B RAF 7IRE S SRRAAT A Ak 2~Hol
A 199638 7102 dko] 200037H4 = 7 F=AE RS A zto] o AA| F ghehulole i A A}
o™ (p<0.01), 2001~2004\d 7}A|= HrHE WsrE glohrh o A R Table 33 k. ghghatole] s A At
20050) TN F7hske FAE Hol: Ao ey 1,415% F AL 68202 HA9 482002 LElo o
(p=0.001). AL 541 0 2 382%SIT) 1929 (13.6%)S A3 AES
oF 7F Ulom Al FARe] P HlES 131 T3
Table 3. Sexual distribution of seropositive cases to Hantaan virus o] oJA R} =4 el
from 1996 to 2005 in Korea
No. of seropositive cases (%) 3. ISTE2Y M FIN AZE =X
e Male Female N B2} A7 B SERAATY A Aol 2]
1996 33(67.3) 10 (20.4) 6 (12.2) A ko] o AA| F hehulole s Al A}
1997 73(39.4) 90 (48.6) 22 (11.9) o] A F3E= Table 40 YERd vle}l o] ghek njo]
1998 172 (35.3) 201 (45.4) 94 (19.3) 22 A FARE 11900 41.3% (584/1415) 0% 7H &7
1999 85 (53.4) 66 (41.5) 8( 50) Uelgtom, A FAdAF 422 69.5% (985/1,415)7) =71
- g0 o o Dol B
2000 186 (702) 31(117) 18( 3.4) ij iﬁgﬂ 104578 129 Apolo] HAzx7]ol| 7H4 ol &
2001 27 (64.3) 15(35.7) 0 AL (Fig. 2)
2002 30 (71.4) 12 (28.6) 0 4. NEFELEY A QEA X9E 22
2003 23(523) 20(454) 1029 Ro2A} 713 Bk FURAATY AAA | 2o
2004 20 (42.5) 26 (55.3) 121 AL 2vke] olzgl HA F ghulolez A P
2005 33 (34.7) 50 (52.6) 12 (12.6) o] Aoy By Taple 594 o] 7] 39.9% (564/1,415), 7
Total 682 (48.2) 541 (38.2) 192 (13.6) 21 19.3% (274/1,415), 5 8.5% (120/1,415), A 7.8% (111/

N.1.: not identified
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Table 4. Monthly distribution of seropositive cases to Hantaan virus from 1996 to 2005 in Korea

No. of seropositive cases by year

Month Total (%)
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Jan. 11 6 12 7 11 1 1 2 0 2 53( 3.7)
Feb. 1 82 8 5 7 0 1 2 2 2 110( 7.8)
Mar. 0 31 7 2 2 0 0 0 1 1 44 ( 3.1
Apr. 3 3 8 5 1 1 0 0 1 0 22( 1.6)
May. 2 6 2 10 1 2 4 4 1 1 33( 2.3)
Jun. 0 5 12 7 11 3 4 6 1 7 56 ( 4.0
Jul. 5 1 7 5 1 1 4 1 3 3 31( 22
Aug. 0 6 7 3 4 6 0 0 1 32( 23)
Sep. 3 0 9 16 4 5 4 5 1 2 49 ( 35)
Oct. 3 3 39 16 135 8 14 12 8 18 256 (18.0)
Nov. 14 25 343 53 67 8 2 6 17 49 584 (41.3)
Dec. 7 17 33 30 20 9 2 6 12 9 145 (10.2)
Total 49 185 487 159 265 42 42 44 47 95 1,415 (100.0)
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(18/1,415), 10~194] 4.5% (64/1,415), 20~294] 9.8% (139/1,415),
30~3941] 10.3% (145/1,415), 40~494]] 12.5% (177/1,415), 50~
594 15.8% (223/1,415), 60~694] 20.0% (283/1,415), 70~79
Al 9.7% (137/1,415), 80~894] 1.1% (16/1,415), "N.I. 15%
(213/ 1,415)2 JERgon, 60~69412] <13 ool 20.0%
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Figure 2. Monthly distribution of seropositive cases to Hantaan
virus from 1996 to 2005 in Korea.
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Figure 3. Regional distribution of seropositive cases to Hantaan
virus from 1996 to 2005 in Korea (N.I.: not identified).

Table 5. Regional distribution of seropositive cases to Hantaan virus from 1996 to 2005 in Korea

Province ear Total (%)
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Seoul 5 8 11 13 18 5 1 9 8 23 111( 7.8)
Gyeonggi 10 14 296 44 151 12 4 16 8 9 564 (139.9)
Gangwon 5 127 29 20 15 13 16 15 14 20 274(19.3)
Chungbuk 17 21 10 20 33 8 7 0 2 2 120( 85)
Chungnam 7 3 14 18 5 0 0 0 4 1 52 ( 3.7)
Gyeongbuk 0 0 2 2 2 1 2 0 0 0 9( 0.6)
Gyeongnam 0 0 17 22 1 1 1 2 4 10 58 ( 4.1)
Jeonbuk 0 2 9 4 1 1 1 0 1 22( 1.6)
Jeonnam 0 3 10 1 1 0 0 1 5 39( 28)
Jeju 1 0 0 2 0 0 0 0 0 3( 02
NI 4 7 89 3 38 1 0 1 1 19 163 (11.5)
Total 49 185 487 159 265 42 42 44 47 95 1,415 (100.0)

“N.1.: not identified
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Table 6. Age distribution of seropositive cases to Hantaan virus from 1996 to 2005 in Korea
Year
Age Total (%)
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

0~9 0 0 13 0 2 1 2 0 0 0 18( 13)
10~19 0 4 27 4 23 0 0 0 2 4 64 ( 4.5)
20~29 8 3 15 4 82 6 4 8 5 4 139( 9.8)
30~39 10 33 45 21 16 3 4 4 5 4 145 (10.3)
40~49 4 28 64 19 14 9 8 11 8 12 177 (12.5)
50~59 9 35 63 46 19 6 5 7 13 20 223(15.8)
60~69 5 50 112 40 17 12 12 7 9 19 283(20.0)
70~79 7 18 46 16 12 4 6 6 18 137( 9.7)
80~89 0 0 7 3 3 1 0 2 16 ( 1.1)
NI 6 14 95 6 77 0 1 12 213(15.0)
Total 49 185 487 159 265 42 42 44 47 95 1,415 (100.0)

*N.1.: not identified
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