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In Yugoslavia, hemorrhagic fever with remal syndrome (HFRS) is one of the important
national health problem, but no vaccine has been used to prevent HFRS. Since first HFRS case
in 1952, sporadic cases of HFRS occurred every year and over 4,000 registered cases with 1~
16% mortality so far. We performed a prospective, randomized double-blind placebo-controlled
trial to evaluate the effectiveness of Hantavax™ against HFRS in 3,900 healthy adults living in
the endemic areas of Yugoslavia. 1,900 people were given 0.5 ml of Hantavax subcutaneously
twice at one month interval and a booster shot at one year after. For controls other 2,000 healthy
people were given 0.5 ml of physiolosical saline as a placebo. We investigated HFRS cases in
both the vaccinated and nonvaccinated groups by monitoring the program for patient registration
in the areas from 1996 to 1998, and the effect of vaccine was analyzed epidemiologically. No
confirmed case of HFRS was observed among 1,900 Hantavax vaccinees, while 20 confirmed
cases were observed among 2,000 nonvaccinated control group. There were no remarkable side
effects among the vaccinees either locally or in general after inoculation of the vaccine. The
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Z&7F E: Field Efficacy Trial of Hantavax™

Hantavax vaccine showed statistically significant protective efficacy against HFRS among

Yugoslavian people.

Key Words: HFRS, Hantaan virus vaccine, Field efficacy, Hantavirus

M B

1982'd 29 & =FNA MAHE AARAY)
T (WHO)3 ej ol A &) e3P 2dE T 49
o] £¥4J41¢419 (Hemorhagic nephroso-nephritis),
2okl 29§84 NY (Nephropathia ep-
idemica), T 3 AL FBYEHED (Epidemic
hemorrhagic fever), 5 H] 523 Y AZAH-S Vel
ol E AX | Alo] Fehuto]y A e I
Aoz olsh fALE sloleizo) ofato] LA
e Aol FRH ol o5 Aol WAL Ax
%234 (Hemorrhagic fever with renal syndrome:
HFRS)Z £3H712 3440 [17]. R8 3% o}Alo}
HEAM = v d oF 209t o) de AFFEH
d 27t HA et o] F 3~10%7) AFE3laL 9l
o [13). SN E 199453 704] wfd 1,20000 o]
ASFEELR g9 ANEE o} gAT A
A GASE o BE Ao F250] g} 1
A 19959 FEl& &7} 7007 o]stE A
Ha ok TN A2 PP AGH e B R
Hol e o]l A8 FEFH 2 JF Sol widst
Grerto) 2 29} A grlol2 A7} Gelo)n, 3t
49 EFFES A EFT Ue nlejd2rt 7
7] Foll AAg A FHEAA AR 257
£ Bl AR AA7A o] o] &
HHQ Fo] Futol 2 A X FHby-E AL
HA R0 8, F2 UF8Yo 2 7D
At 2B 2] vt e AFFEEY
o gAALANE GUE B APl W
EREE

19844 AA A7) FE dE AttoloA EA
NEFEYLAAZ )N B Do) g
oAA EFHAQ WMAMNTE A HA AR
g vk glth oA Lee 52 1984 S5 &
dF A8 AL AF Vero E6 A Xof| 3] Z3}od
Hantaan virus ROK84/1053+& £3]35t3 o o] u}
olHLE AF 2443t o] 9] mhg-20] Hujol A
A wicksted, Aol SYdt WA Pirg
TFE AU} [10]. 19893 o= R = oju}$-29
oAl thF Wokd Sehuolel 28 £A]3H3he]

ho

L

=

=

L

i

-56 -

eg.-Z2eldl dulo|]EY g Aestu
AU s YO vlo]g 2L S
S AN} T rEaPdor B3 NE5EY
g od WA (e JldaEt o) [8,10] &
AAA o8 AFAEC 3l FEAEH ALY
< Ao R & YAAE A o] YAl HAY
2 A ] QA HJY A [9,11,15,16], F2-&f A
ooz &4 EA7F o] 2 myelin basic protein
FFE 71EA] ostde] EneAUtt [7]

TR = AL = AFFEEE B4
7 B4 @1 N 9x BEgstd A8 o
PIANE S AAIE7) 0] B2 ojalE Aol UA
t} o] 1913 & dHF Fo] AAFH
I & o d G Fol S M Al
&gsl7) o FA Yt 18 Al xawd B
23} gelutrg] g0 gk o Fo) A7[Ho,
19953 dbEE Ao 93] o M= EpEb9
WANESE HAAS] AT AE <& AAEHA
3, o wal elgtx WAl FFS AR5
Z3a g&zAzl 28 Fol Uk £ AFE
AZF2YY BAANFG 9 st Faget o}
A Fekuloll A B o] 9} KA upo] 2] 20
oJate] AFFEYE o] vid T3t A A
35l 3,900 2] 7He A1QlE Ul oz gherEt
29 A AT g ofdHFE 1996~1998d
9] 3 d o) Ax] AAEF T} 1,900 o) Al = FHelRF
2 AL 289 7B 13 F E28 HF
831, oo g 2T 2,000 A = B4
& WAg4l Fo3 AgFH o] S8 of A
ATE 53to] dEpgtae AW EAE A3
71e) o]e)) st nloltt.

29
DR

.

ol didg

Nz S8

1. CH &

JHEAE A2@ Faelol 4oz 4

23299 x4 fuse|ofe] Cacak,
Ivanjica, Pec A]% 2] 3l Montenegro ¥ 352}

Plav X9 (Figure 1)o} # F3lE 9 3,900% &
e S5, Ao

=
TS AR NPFTELE Pro] bl



Yong-Kyu Chu, et al.: Field Efficacy Trial of Hantavax' ™

KRANIZL  2n el

%NAMSTO

"4 posaRevaC

% ZENICA //// VALIEVO 7, Homoljske pl.
&z DESPOTOVAC

SARAJEVO 7

2
Jaharina
FOINICA #53

HONJIC 28 GORAZD
i

NPAZARZ, ...,
. B.POLIE 7 2
o Moy, kovac
° SAVNIK 27 / % J
=S // & W P
g Q : ar,
=S KOLASIN y

ANDRIIEVI]
"M Focei Detected by Epidemiological Investigation.
##e Focci Detected by Virological Investigation

@@ Vaccination Sites of Hantavax for Field Efficacy Trial

BITOLA
b
%

Figure 1. Hantavax vaccination sites for field efficacy trial aginst HFRS and HFRS endemic foci in Yugoslavia.
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Table 1. Locations of Hantavax ™ field efficacy trial in the Yugoslavia from 1996 to 1998 and age distribution

of Hantavax vaccinee and placebo

Age Sex
Location Group Total
7~14 15~19 20~29 30~39 40~49 50~59 >60 Male Female
P Hantavax 9 77 106 122 103 16 44 477 218 259
ec
Placebo 8 78 105 130 105 18 43 487 223 264
Hantavax 0 0 28 78 63 8 177 171
Cacak
Placebo 0 30 79 64 181 173 8
B Hantavax 0 1 16 30 43 6 104 97
Ivanjica
Placebo 0 2 18 33 46 7 112 102 10
- Hantavax 23 79 134 386 352 128 40 1142 862 280
av
Placebo 26 87 151 403 366 142 45 1220 918 302
Total Hantavax 32 157 284 616 561 158 92 1900 1348 552
Number Placebo 34 167 304 645 581 174 95 2000 1416 584

(Lot no. 4007)24] wiilo] gt A7AE & =
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Table 2. Immune response of 17 vaccinees with Hantavax ™

(lot no. 4007) on a month after basic vaccination

in Korea
IFA® PRNT®
Total no. of positive/ total no. of tested 16/17 (94.1%) 13/17 (76.5%)
Geometric mean antibody titers 297.4 1471
* Immunofluorescent antibody assay, ° Plaque reduction neutralization test
A 05 mE FA3FAE F AF 4L Ao 2 5) &xi&tol
e g 24 AFHYG 22T 9 S B HE A WA BN FER L NH S
1BY Fol 2& FL 342 2719 F ok A M BYG AFFEED B4 BAL 7
3) MY U HAYE HFHHA ARG X s FEARE o] &3t AF
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Table 3. Seroconversion rate of vaccmees by demonstration of IF antibodies to Hantaan virus after subcu-

taneous vaccination with Hantavax

(lot no. 4007) in Yugoslavia

Group Number of sera tested Positive immune sera Seroconversion rate (%)
0 125 0 0
I 68 36 52.9
I 44 38 86.3
1 39 33 84.6
v 25 24 96.0

0: Sera before vaccination, I: First sera, one month after first vaccination, II: Second sera, one month after second
vaccination, III: Third sera, one year after second vaccination, IV: Forth sera, one month after third vaccination

Table 4. Seroconversion rates of 13 vaccinees who have all five sera, by demonstration of IF antibodies to
Hantaan virus after subcutaneous vaccination with Hantavax™™ (lot no. 4007) in Yugoslavia

Group Number of sera tested Positive immune sera Seroconversion rate (%)
0 13 0 0
I 13 9 69.2
I 13 12 92.3
m 13 11 84.6
v 13 12 923

0: Sera before vaccination, I: First sera, one month after first vaccination, II: Second sera, one month after second
vaccination, III: Third sera, one year after second vaccination, IV: Forth sera, one month after third vaccination

Table 5. Incidence of adverse reactions of 758 vac-
cinees after vaccination of 2 doses of Hantavax ™
(lot no. 4007) in Yugoslavia, 1996

Symptoms and reactions No. of reactions

Itching 5 (0.65%)
Pain and redness 7 (0.92%)
Exhausted 3 (0.39%)

57 (0.65%) A BREJ oY A3 FA4ol Y
th AN Bahg o 2 12 zho] 39 (0.39%)0)
A gl em. BE 1~3Y ojYo RFHo=E &
AHA 29 $2F g 2 ee @agz
3k} (Table 5).
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Table 6. Comparison of HFRS incidence among
vaccinated and control group in Yugoslavia,
1996 ~1998

Vaccinated group Control group
(n=1,900) (n=2,000)

0 (0%) 20 (1.0%)

No. of HFRS
cases (Percentage)

p<0.0001 (by Z-test for proportion)

sto] A2FEYY Ble] AR E 84 55
Xh‘iﬂl o8 AR Bl HF L 1,908 F
A e Lol Aa Y, WANA A2
A4S AFY N 2000804 & A8l
A9 393 5 2099 W2FEEY BT} 24
StRAH (Table 6). ©]2] ¢ v] && BAH 22 £
& 2ol 2 BT} (p<0.0001).
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