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Hemorrhagic Fever with Renal Syndrome

Hyo Youl Kim, M.D.
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Hemorrhagic fever with renal syndrome (HFRS) is an acute febrile illness caused by Eurasian hantaviruses and
characterized by renal insufficiency, hemorrhage, thrombocytopenia, and shock. Each hantavirus is primarily
associated with a single rodent host species or genus, and is transmitted to human via aerosols of rodent excreta.
During the last decades, clinical features of HFRS in Korea have changed with mild degree of hypotension and
very low prevalence of oliguria. Treatment of HFRS is mainly supportive. Recently, however, treatment of HFRS
patients with ribavirin in China and Korea, within 7 days after the onset of fever, resulted in a reduced mortality as
well as shortened course of illness. Although a commercial inactivated Hantaan virus vaccine has been on the
market in Korea for more than 15 years, the effect of vaccination is not clear. Further efforts are necessary to

develop safer and more effective hantavirus vaccines.
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Figure 1. Reported cases of hemorrhagic fever with renal syndrome by year in Korea (Data source: Korea

centers for disease control and prevention).
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Figure 2. Schematic representation of hantavirus mor-
phology. The single—stranded RNA segments S (small), M
(medium), and L (large) are encoded for the nucleocapsid
protein, the glycoprotein G1 and G2, and the RNA—
dependent RNA polymerase, respectively.
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Table 1. Main Natural Reservoirs and Geographic Distribution of Hantaviruses

ggpct@gg’éenotype ID-:l;(renaaSr; Natural Reservoir Geographic Distribution
Cld World
Hantaan HFRS Apodemus agrarius (striped field mouse) Korea, China, Taiwan, Eastern Russia,
Southern Europe
Seoul HFRS Rattus raitus (black rat) Worldwide
Rattus norvegicus (brown rat)
Soochong ? Apodemus peninsulae (Korean field mouse) Korea (common ancestry with Amur)
Muju ? Myodes regulus (royal vole) Korea (77% similarity with Puumala)
Imjin ? Crocidura fasiura (white toothed shrews) Korea {(common ancestry with Thottapalayam)
Amur HFRS Apodemus peninsulae (Korean field mouse) Far Eastern Russia
Dobrava-Aa HFRS Apodemus agrarius (striped field mouse) Eastern, Northeastern and Central Europe
Dobrava-Af HFRS Apodemus fiavicolis (yellow—necked field mouse) Balkan and Southeastern Europe, Middle-East
Puumala NE Clethrionomys glareolus (red bank vole) Eurasian continent
Thottapalayam ? Suncus murinus (Asian house shrew) India, Afghanistan, Pakistan, China, Japan
Tula HFRS Microtus arvalis (European common vole) Europe
New World
Andes HPS Oligoryzomys lfongicauadatus South America: Argentina, Chile, Uruguay
{long—tailed pygmy rice rat)
Bayou HPS  Onwzomys palustris (Marsh rice rat) USA: Louisiana
Bermejo HPS  Oigoryzomys chacoensis (Chacoon pygmy rice rati  Central Argentina, Bolivia
Black Creek Canal HPS Sigmodon hispiaus (Hispid cotton rat) Eastern and Southern USA, Venezuela, Peru
Chaoclo HPS  Oigoryzomys fulvescens (pygmy rice rat) Panama
Laguna Negra HPS  Calomys laucha (white paunch mouse) Paraguay, Bolivia
Maciel HPS  Necromys benefactus (dark field mouse) Argentina
New York HPS  Peromyscus feucopus (white—footed mouse) Canada, Eastern USA
Rio Mamoré HPS  Oiigoryzomys microtis (small-eared rice rat} Bolivia, Peru
Sin Nombre HPS  Peromyscus manicuiatus (deer mouse) Canada, USA

Abbreviations : HFRS, hemorrhagic faver with renal syndrome: HPS, hantavirus pulmonary synorome: NE, nephrooathia epidemica
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Table 2. Hantavirus Vaccines Tested in Humans

Inactivation method or

Vaccination schedule

Hantavirus Vaccine substrate or vector expression products (weeks) Country where tested
HTNV Suckling mouse brain Formalin 0, 4, 52 Korea

SEQV Golden hamster kidney cells Formalin 0, 2 4 52 China

HTNV Mongolian gerbil kidney cells B-propiolactone 0,12 5 China

HTNV Suckling mouse brain Formalin 0,2 4 52 China
SECV/HTNV  Golden hamster kidney cells Formalin 0,2 4 China

HTNV Vaccinia virus G1, G2, N 0,2 U.S./Korea
HTNV/PUUV  Plasmid pWRG7077 G1, G2 0,4 8 U.S. (in progress)

Abbreviations: HTNV, Hantaan virus: SEQV, Seoul vicus; PUUV, Puumala virus
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