18

interleukin-6 in cerebrospinal fluid: association with
clinical outcome for children with bacterial meningitis.

Clinical Infectious Diseases 25: 328-329.

Ichiyama T, Nishikawa M, Yoshitomi T, Hayashi T, Furukawa S (1998):
Tumor necrosis factor-«, interleukin-18, and interleukin-6 in
cerebrospinal fluid from children with prolonged febrile

seizures. Neurology 50: 407-411.

Kimura H, Futamura M, Kito H, Ando T, Goto M, Kuzushima K, Shibata
M, Morishima T (1991): Detectidn of viral DNA in pgonatai
herpes simplex virus infections: frequeﬁt and prolonged
presence in serum and cerebrospinal fluid. Journal of

Infectious Diseases 164: 289-293.

Kimura H, Aso K, Kuzushima K, Hanada N, Shibata M, Morishima T
(1992): Relapse of herpes simplex encephalitis in children.

Pediatrics 89: 891-894.

Lehmann NI, Gust ID (1971): Viremia in influenza. A report of two

cases. Medical Journal of Australia 2: 1166-1169.

Lépez-Cortés LF, Cruz-Ruiz M, Gémez-Mateos J, Jiﬁénez—Hernép@ez D,
Pplomino‘J, Jiménez E (1993): Measurement of levels of tumor
necrosis factor-« and‘inte:leukin-lﬁ in the CSF of patients
with meningitis of different etiologies: utility in the -
differential diagnosis. Clinical Infectious Diseases 16:

'534-539.



19

Martin-Ancel A, Garcilia-Alix A, Pascual-Salcedo D, Cabanas F,
Valcarce M, Querc J (1957): Interleukin-6 in the cerebrospinal
fluid after perinatal asphyxia is related to early and late

neurological manifestations. Pediatrics 100: 789-794.

McConkey B, Oxon BM, Daws RA (1958): Neurological disorders

associated with Asian influenza. Lancet ii: 15-17.

Messer J, Eyer D, Donato L, Gallati H, Matis J, Simeoni U (1996):
Evaluation of interleukin-6 and soluble receptors of tumor
necrosis factor for early diagnosis of neonatal infection.

Journal of Pediatrics 129: 574—580.‘

Mori T, Nagafuji H, Matsumoto K, Kimura Y (1997): Use of polymerase
chain reaction for demonstration of influenza virus
dissemination in children. Clinical Infectious Diseases 24:

736-737.

Murphy BR, Webster RG (1996): Orthomyxoviruses. In Fields BN, Knipe
DM, Howley PM (edé.): "Fields Virology. 3xrd ed.” Philadelphia:

Lippincott-Raven Publishers, pp.1397-1445.

Mustafa MM, Lebel MH, Ramilo O, Olsen KD, Reisch JS, Beutler B,
McCracken Jr GH (1989): Correlation of interleukin-1f8 and
cachectin concentrations in cerebrospinal fluid and outcome

from bacterial meningitis. Journmal of Pediatrics 115: 208-213.

Nakajima S, Sugiura A (1980): Neurovirulence of influenza virus in

mice IT. Mechanism of wvirulence as studied in a neuroblastoma



20

cell line. Virology 101: 450-4537.

Panero A, Pacifico L, Rossi N, Mancuso G, Stegagno M, Chiesa C
(1997): Interleukin & in neonates with early and late onset

infection. Pediatric Infectious Disease Journal 16: 370-375.

Protheroe 'SM, Mellor DH (1991): Imaqing in influenza A

-encephalitis. Arxrchives of D;segsekin Childhood 66: 702-705.

Reilly PL, Simpson DA, Sprod R, Thomas L (1988): Assessing the
conscious level in infants and young children: a paediatric
version of the :Glasgow Coma . Scale. Childs Nervous System 4:

..30=33.

Saija A, Princi P, Lanza_ M, Scalese M, Aramnejad E, De Sarro A.
(1995): Systemic cytokine}admin;stration can affect
blood-brain barrier permeability in the rat. Life Sciences 56:

775-784.

Stanley ED, Jackson GG (1969): Viremia in Asian influenza.
Transactions of the Association of American Physicians 79:

376-387.

Sugiura A, Ueda M (1980): Neurovirulence of influenza virus in mice
I. Neurovirulence of recombinants between virulent and

avirulent virus strains. Virology 101: 440-449.

Takahashi M, Yamada T (1995): Nakajima S, Nakajima K, Yamamoto T,

Okada H. The substantia nigra is a major target for



21

neurovirulent influenza A virus. Journal of Experimental

Medicine 181: 2161i-2169.

Teasdale G, Jennett B (1974): Assessment of coma and impaired

consciousness. A practical scale. Lancet ii: 81-84.

Tsuruoka H, Xu H, Kuroda K, Hayashi K, Yasui O, Yamada A, Ishizaki
T, Yamada Y, Watanabe T, Hosaka Y (1997): Detection of
influenza virus RNA in peripheral blood mononuclear cells of
influenza patients. Japanese Journal of Medical Science &

Biology 50: 27-34.

Ueda T, Miyake Y,'Imoto K, Hattori §, Miyake S, Ishizaki T, Yamada
A, Kurata T, Nagai T, Suga S, Asano Y (1996): Distribution. of
human herpesvirus 6 and varicella-zoster virus in organs of
fatal case with exanthem subitum and varicella. Acta

Paediatrica Japonica 38: 590-595.



TABLE I. Clinical features of patients with influenza-virus-associated encephalopathy

Cerebrospinal fluid Serum Mortality

Patient no. Age/Sex GCS* Convulsion Cellcount Protein AST®  ALT: NH3 and
(ul) (mg/dl) (IU/L) (IU/L) (pg/dL) mobidity
1 2y/F 11 yes 2 24 92 24 18 recovery
2 2y/M 12 yes 15 27 49 15 34 recovery
3 2y/M 13 yes 0 I3 26586 13879 74 recovery
4 2yM. 12 yes ) 21 56 4] 53 recovery
5 3y/M 3 yes - 0 57 18088 10472 50 sequelae
6 S5yM 3 yes 6 20 1276 1667 37 sequelae
7 6y/T 3 yes NAY NA 32 14 NA recovery
8 oy/l 11 no 0 10 39 17 NA sequelae
9 11y/M 1 no NA NA 200 72 NA  sequelae
10 11y/M 11 yes 3 23 35 13 21 recovery

11 M.u%\m T30 yes " NA & NA 10510 3160 NA death

*GCS, Glasgow Coma Scale.
PAST, aspartate aminotransferase.
<ALT, alanine aminotransferase.
INA, not applicable.



TABLE 2. Results of RT-PCR in patients with
influenza-virus-associated encephalopathy

Samples Patients Controls

Throat swab

Plasma
PBMC(s
Erythrocytes
CSF®

9/9 29/29
0/11 0/29
1/9 , 0/29
0/9 0/29
1/11 NDe

"PBMC, .@Q.:urﬁ,m_ blood mononuclear cells.

*CSF, cerebrospinal fluid.
‘ND, not done.

23



TABLE 3. Cerebrospinal {luid concentrations o:;Zm, o, sINF-R1,1L-183 ,
and IL-6 in patients with w:mCm:Nw.é:.:m-mmmonEQ encephalopathy

Patient :o, " INF-a: STNF-RI® IL~-18 -6

U (pg/ml) (pg/mL) (pg/mL) (pg/mL)

1 NAd NA NA NA

2 NA NA NA NA

3 <15 1196 <4 324"

4 <15 2934 NA <31.2

5 <15 1848 <4 <31.2

0 NA NA NA NA

7 <15 555 <4 <31.2

8 <15 433 <4 <31.2

9 <15 553 <4 <31.2

10 <15 635 <4 <31.2

11 NA NA NA NA
Normal range <15 836 £ 402¢ <4 <31.2

“TNF- &, tumor necrosis factor- o .

bsTNF-R1, soluble tumor necrosis factor receptor 1.
IL, interleukin.

9NA, not applicable.

¢Mean + SD. . ,

Underscores represent the.level considered abnormal.



TABLE 4. Plasma concentrations of TNF- &, sTNF-R1, IL-1 8 , and 1L-6
in patients with influenza-virus-associated encephalopathy

Patient no. TNF-ar STNF-RI® IL=-1A8 IL-6

© (pg/mL) (pg/mL) (pg/mL) (pg/mL)

] NA¢ NA NA NA

2 NA NA NA NA
3 <31.2 2232 <8 860"

4 <31.2 810 30.2 18.2

5 <31.2 702 <8 <12.5

0 NA 426 <8 <i2.5

7 <31.2 760 <8 <12.5

8 <31.2 869 <8 100

9 <31.2 >5000 <8 1295

10 <31.2 745 <8 <12.5

[l <31.2 270 21.1 <12.5
Normal range <15.6 1020 4= 495¢ <4 <12.5

*TNF- o, tumor necrosis factor- a .

bsTNF-R 1, soluble tumor necrosis factor receptor 1.
[L, interleukin.

INA, not applicable.

*Mean £ SD. .

Underscores represent the level considered abnormal.



TABLE 5. Comparison of the percentage of patients exhibiting plasma

cytokines
Cytokines Patients (%)  Controls (%)
(pg/mL) (n=9) (1=29) )
TNF-q* 00 0(0) 1.00
STNF-RI® 2(22) 13 013
IL-1Bc 222 2 023
-6 ik_e.ﬂ._ B@: 0.58

-6 (=100 v_

0.01

- 3en 0@

“TNF- a, tumor :oonoEm »,mo.ﬁo __ D
*STNF- mﬁ soluble: EEO_, Doo_,dm_m mmoﬁon H.aowE a _
n:L _:Hm:ocw_: ]_,,



Fig. 1. Sensitivity of the RT-PCR in detecting
influenza virus NS gene. Lanel, 200bp DNA marker
ladder; lanes 2 to 4, 3 X102, 3X 10", 3 copies of NS
gene, respectively; lane 5, no template control.



