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Influenza-associated Encephalopathy in Japan
Morishima T., Ito Y., Kuroki H., Kimura H. and Kurosaki T.

Department of Pediatrics, Nagoya University School of Medicine and School of
Health Science. Department of Pediatrics, Chiba University School of Medicine
and Chiba Kaihama Hospital, JAPAN

Besides respiratory illness, a wide spectrum of the central nervous system (CNS)
involverment has been observed during influenza virus infections. Acute encephalitis or
encephalopathy occurs at the height of influenza iliness and may progress to death.

The pathogenesis of CNS damage is ,however, unclear.

In 1997/1998 winter, there was an outbreak of influenza A (H3N2) virus in Japan. At the
same time, many cases of acute enceplalitis/fencephalopathy syndrome were reported
among children with flu-like illness. The aim of our study is to investigate the cllinical
features of virologically confirmed influenza-associated encephalitis/encepalopathy and to
clarify the pathogenesis of brain damage.

In Aichi and Chiba Prefecture (total population of 2 prefectures is approximately 10% of
Japan), we studied 36 patients ages 1-13 years (19 boys and 17 giris} in whom influenza
A virus-associated encephalopathy was diagnosed between Dec. 1997 and Feb. 1998.
The diagnosis was based on the virus isolation, antigen detection, PCR assay and/or
antibody rise to influenza A(H3N2) virus.

After the onset of high fever, the patients developed neurological signs (convuision and
unconsciousness) within 2 days. Cough(50%}, vomit(21%), headache(21%) were
frequently associated . In laboratory examinations, besides abnomality of EEG and brain
CT, elevation of AST/ALT was found in 60% of the cases, however, elevation of NH3 was
found in only one case. Abnormai CSF findings (pleocytosis or proteinosis) were present
in 2 children. Disseminated intravascular coagulation (DIC) was found in 8 patients.
Prognosis of the disease was extremely poor; the mortality was 21 %(7 patients) and
severe neurological sequela was found 9 children (28%). None of the affected children
received influenza vaccination.

Then, we quantified cytokines and soluble cytokine receptors in plasma and CSF of 8
patients using an enzyme-linked immunosorbent assay. The CSF concentration of
soluble tumor necrosis factor receptor -1 was elevated in two patients and IL-6 was
elevated in one patient. On the other hand, the plasma concentration of IL-6 were
elavated in 4 of 9 patients. Thus, proinflammatory cytokines and soluble cytokine
receptors may mediate the disease. The high plasma concentration of [L-6 couid be an
indicator of the progreassion to encephalopathy.

In conclusion, influenza-associated encephalitis/encephalopathy is not a rare disease and
the prognosis was extremely poor. It is possible that the systemic reaction to IL-6 and/or
other cytokines contributes to the developement of brain damage.



