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• “Trench nephritis”

• American Civil War 1862-1863

• World War I 1914-1918

• Clinically characterized:
 Breathlessness 
 Swelling of the face or legs
 Generalized dropsy
 Hypertension 
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Trench Nephritis
• Kidneys swollen
• Pale rather than 

haemorrhagic
• Acute 

glomerulonephritis

Hantavirus infection
• Acute tubulointerstitial 

nephritis
• Mild glomerular 

changes

Histopathology
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Japanese and Russian armies

• Boundary between Manchuria and Soviet Union

• 1932

• Clinical and epidemiology studies- viral infection

• Disease in human volunteers by intravenous injection

• Couldn´t stablish the disease in animals

• Epidemic Hemorrhagic Nephrosonephritis (Russia)

• Manchuria Hemorrhagic Fever or Songo fever (Japan)

• HFRS

• Hantavirus???
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• Front of Salla, Eastern Lapland, Finland

• 1942- 1000 German and 60 Finish

• Kondrad Stuhlfauth (1943)

• Herman Hortling(1944)

Puumala epidemic during WW II (Northern Finland)
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1945 Suggested by 
Myhram

1980, Brummer-
Korvenkontio, 

Vaheri- bank vole 
(Myodes glareolus)

Virus was named 
Puumala

Nephropatia epidemica (NE)
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• High fever, headache, 
abdominal and back pain, 
nausea and vomiting

• Hypotension

• Transiently reduced vision- 
25%

• “Accommodation cramp”
• 12-26% of patients

Laboratory findings

• Proteinuria

• Hematuria

• Reduced renal function

No fatal cases
Fatality rate: <0.1% (Finland), 0.4% (Sweden)

Bank vole

Lemming 

PUUV clinical features
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• 3200 cases

• 1951 – 1954

• United Nations soldiers

• Isolated events, small outbreaks

• Fatality rate 5-10%

• American Army medical services established a Hemorrhagic 
Fever Center close to the region in which the largest number 
of cases occurred in South Korea.

Hantaan virus epidemic in Korean war
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• Sudden intense 
headache

• Chills 

• Anorexia

• Vomiting 

• Petechial rash

Laboratory findings

• Leukocytosis

• Thrombocytopenia 

• Albuminuria

• Elevated serum creatinine

Hemorrhages

Clinical picture
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• Remained unknown until 1978

• New virus discovered- Hantaan virus (HTNV)

• Striped field mouse (Apodemus agrarius)

• Incubation period 2-6 weeks

• Several deaths in the United States among military personnel who 
returned from Korea

Korean hemorrhagic fever (KHF)
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1987-2001 
235 cases of HFRS
Croatia 
147 (63%) were among 
Croatian army soldiers

Epidemic in 1995
129 HFRS cases
120 were soldiers

Soldiers were typically accommodated in wooden huts in beech forests
Bank Vole (PUUV) and yellow-necked mouse (DOBV)

Puumala and Dobrava infections in Balkan war
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14 of 3754 U.S. mariners who participated in a joint United States–
Republic of Korea training exercise in 1986 developed HFRS. 10 were 
hospitalized and 2 died.

In 2005, four U.S. soldiers acquired HFRS caused by HTNV while 
training near the demilitarized zone in South Korea

In Sweden, 705 soldiers involved in field training in three PUUV- endemic 
counties were bled twice within a 6-month interval

Other cases
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ConclusThe conditions in war frontiers are an important risk factor  

Use of traps and poisons, elimination of rodent food sources, measures to 
prevent rodent entering houses, ventilation of rooms, and use of rubber 
gloves, disinfectants, and masks. No effective among soldiers.
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