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Fig. 1

Intubation +
Mechanical ventilation

Oseltamivir, steroid pulse the

Brain MRI and MRA on admission
Brain MRI and MRA shows no abnormal findings.
A: T2-weighted image (EPI, TR 7,999/TE 103)

B: Diffusion-weighted image (EPI, TR 7,999/TE 103)
C: MR angiography
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Fig. 2 Clinical course
Plt (/ul), D-dimer (ug/ml), BUN (mg/dl), Cr (mg/dl), AST (IU/I), ALT (IU/I), sBP (mmHg) = systolic
blood pressure, Cons. = consciousness, LMW heparin = low molecular weight heparin, DOA = do-

pamine, NAD = norepinephrine

Amylase 97IU/I & 1EH, Glu 167mg/dl, NH;65ug/dl T b
ARIMME R85 7 >~ E = 7 MLfE1Z & & 3, CRP 09mg/d! & 485E
FT R B T B - 72, SRS CIIMIE L 3/mm’, &1 54
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Zhrxy MoTRTOA4 V7V U F A RBRERBETH -
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(Fig. 1).
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Fig. 3 Macroscopic pictures of the brain
The appearnce of the brain from above (A) and below (B), and a coronal section of the cerebrum (C)

show marked brain edema.
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ug/ml, AST 916I1U/I, ALT 645IU/I, LDH 1,6411U/I, CPK
1,256IU/1, Amylase 4411U/I, BUN 25mg/d!l, Cr 2.0mg/dl
& AR 3% D o HE 4T & D-dimer ® L 5, AST, ALT,
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LT 7/ M bk ic b SAbBIsE % A L 72 KX - BTl
FAEMNE SO IZEREE T 9 o MK & — 8T/ E A & D
o F 7z, FUAE ORI IA & iR Gram Byt BRI - AR
Baoo—3abokds, ThoERE - EHoEle 2
iz, Bl (940g) WEFEEIIFBEESEE AL DR, R
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Fig. 4 Photomicrographs of the brain

A (Hematoxylin and eosin stain): Marked spongiosis of the
cerebral white matter and diffuse increase of glial cells with-
out inflammatory cell infiltration

B (GF AP immunohistochemistry): Positive cytoplasmic stain-
ing of astrocytes in the cerebellar white matter

Scale bars indicate 100um.
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TavEBILAWRESEETE hotz. REMIESS
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35.800pg/ml (0221~4.62) & W& i<, IL-1B27.6pg/ml
(<0567), TNF-0,19.6pg/ml (150~120) b EETH - 7.
IL-1a<7.80 (<0.78), IL-2<156pg/ml (<156), IL-12<0.78
pg/ml (<315) IXIEH TH - 7.
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WL 7 A=k ) 7O AN E A Lo, R
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SIM - KJHE 7R E ORGSR DO BRE 2 RET 5 D DN W2,
512, DICRZEHAEd A0 L TRAMIEEL, #30%
MRCL, #25% ICHREELERT L INTWEY. XoTK

Table 1 Pathological findings of influenza-associated encephalopathy in childhood?

(D massive brain edema (often accompanying tonsillar herniation)

(2 no inflammatory cell infiltration in the brain

(3 hyalinization of vessel walls in the brain and plasma influxes from vessels to the brain parenchyma

(often also seen in systemic small vessels)

@ fibrin thrombus in the brain and outside the brain

(5) Hemophagocytosis (RBC, WBC) is commonly seen. (influenza-associated hemophagocytosis)

(® Inflammatory change in bronchi and lungs is mild.

(D Lymph node swelling and necrosis of lymphoid follicles in the spleen and GI tract are seen.
Antigens of influenza virus or other viruses are negative in the brain.
(9 Rapid progression of apoptosis of neurons and hepatocytes, and activation of astroglias are seen.
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JEBI O BRIRRGH 12N TAE BIGI & MR CTH 5.

4 ¥ 7 VI Y FREM IR R AR L TWw AT L
72/NJEA 15 B I PR IR ET O BEEE (Table DPIC X % &, B
WIZSEMIIRZ M E L b bR WEEOHREEL 7 A F o
4 b OWEHALZ A & D DA, FE LM O SAE AL TR EE
T, MEREEGEDLIETLIEA LD LN L ENTW5B. KEH
DEBFTRL ZNSICEELTEBY, HHEMICH/NE IAE
ETIE L7, 7272, /NRBITIZ— B IPIC A v 7 vz >
FHEIZA L DBV E SNTWAA, REFTIIHMIEIR
U 72 B6 - Bl - BFDE - B3 X COBg#R2 5 PCR - 7 4 )V
AGHECA Y7V U A - H3FBM SISz L
L, SHIFRIEOMEY 2> % 32— a Y OWRENIGET
&\, 7295, —HTIAE THEBICHRCMZ 5 < Dk
oA Y TNE YT ANV ADPKRIBENTEBOHE D D
580 RMZTAE SEBIORNICA Y IV I 4 VR %
ALDRVOMPIIDOVTIE, RIEMMR LGOS X 5 WG
PEBLUETHLEEZ LN,

BAEIAE L, 4 Y 7 VT VYA VARG & o TER S
7z cytokine storm 12 & & 72 9 &5 O M4 & # Mt A R
apoptosis BWELRIFETH B EZ 25N THEY, BIRIMEL X
BBt o 1L-6, IL-1p, TNF-o D RGEES A4 b H £ Va8
EIETH DI EPWEINTVEY, & ICIiE IL-6 ik
FREERL TR EMBET 2L SR TWEY, REFTD IL6,
IL-1B, TNF-a 28 EALTEY, &<ITIL6 k&b TRl
TTHROBNRTHo 7.

Db & 0 AAEBNL ER R, M L, wEAT L E b C 2
FTHREEINTW B/ IAE 8 5] (hemorrhagic shock
and encephalopathy syndrome #)?#® & [a] % T & 1, cy-
tokine storm &\ 9 Il L7 ERTICL 2 b0 EX 6N
5. INFETHHWAIAE FEBIOFEIIREICA SN D7, HHL
FiAZETHELDTUMNEBIE DRFEZFH L2 d DdEV. £ ¥
T NI RGN 19U EoA v
YHRE (B LIS ELTINETHHESINTVED
X, bbNPBIL 2720 E D FaHEEZ 5D 66T
& - 72972 (Table 2). 4EiiZ 19~80 % T, MABITH A 7
NI ABEGICE 729 b OVERIICE <, BE» S
1 HEERE CRRbEE LR % & /2 U CIMAER J80E L, BRICHE
WEESL DICZAPE LT, D L BBEEEZERTI LN
%\, BRI CIRREEEINEA L O THHBEZIER TH
5 ENEL, HIEGRTIRIEE D> SMEEOAEZ RS 5 D
O, NEOZMEEIEMIE (acute necrotizing encephalopa-
thy) PP OEGEZ 2530 GRE - 2ER - N - KK
FERZE), MR RKEIREZ R TS50 LeTH 5. I
HD LMo IL6 2 WES N TS AHITIETH
DEET, BT SAL V7V YL VA SR
DI AFH 1 FIOATHL. b 16 FIOHFTHASYRA
OV OREFNIFEZD S 9 HEITHRERSHI L TB Y
BERARE D W S ER L, 4 ¥ 7 Vv v HREIRD — FE R
PRLIZBOFRIETH 5720, OHREEMHLID LERED
DB ENZZ E L >TWAE, T, T TWw) IAE
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LIEZ o RO RN 2SS 5. F 72, Ishigami 5B
el % s LT 5%, SHUGIERT TAE Lz Bt % R
fRE L7055k b O TH A, FEM 4 BRI B L MATT /A
BHC, WHEOBMMERAIC) ¥ 5kREE AL OZNICE
WOREFT RS /NBEIE 1ZZ 2 2o Twah. LrL, bivbh
DIFEBIH 5 DTEDOMDBABIO/NRE DFPEL D, B
N2 A V7V v EGe % 2B & L 72 cytokine storm (2
LO/RREIELWERFOIAEDSBI N 2 5EEX D
AR R AT L 2 & §RERRT L T o5
HHRLAZFILDTOLDTH 5.

IAE OEHFICELT, 4 K54 9 TREgERTH D
THEEEOMIS, BRWERE LTOF VT IV, QAT
T4 K2V 2R, @y2ra 7y Y KERED 3OPBITFS
NTEY, FRGEEIEROIEHVICIZIEHkRGE LT
AR, @A g, @Y 7 u AR Y, @F
vyFhureyIl (ATHD KEFELZZETL LI TW
L. L2 L, /NEBICHEMEDHER SN TVEDIEATES F
ISWVAFHEDHRTH 5HY. IO X 9 % BREFNR LTI,
AT BA R8OV ZFEEO BT AL HEERE ORI = WfF %
DIFHE L. EFEUE D 22 ARSI b SRR HEE OIS
AR fA il 8 s 2 ATTIL K &9k % F ) L € BRI 2 4 % 7R
L7ZER D HE SN Tw a9, S5 I3 REBRO A TIE
T BRI RS Z SN CEEFIH LTI, B ICEE
BREREAATTROUELRDZRELER L. T-6HE
HEIHRD B 720121, RAIIBWTH A ¥ 7V FiisT
BlosgEg &b %) Atk 0REME S OE BB RN IC TAE & 28
FCA IV U FPERE R ET 22 EDPEETH 5.

BN TAE SEBNE R ZME B LA % AL N b %
Wi, GHRELLLEBOEME STV LEENS.

ARE L OFERLEE 12 [0 H AR G ¥ 2348 2% (2007 4 10 A,
M) THELZ.
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Abstract
An elderly autopsy case of influenza-associated encephalopathy

Hajime Yoshimura, M.D.", Yukihiro Imai, M.D.?, Minako Beppu, M.D.",
Nobuyuki Ohara, M.D.”, Junya Kobayashi, M.D.", Akira Kuzuya, M.D.",
Hiroshi Yamagami, M.D.", Michi Kawamoto, M.D.” and Nobuo Kohara, M.D."
"Department of Neurology, Kobe City Medical Center General Hospital
*Department of Pathology, Kobe City Medical Center General Hospital

Influenza-associated encephalopathy (IAE) usually occurs in children aged <5 years. Adult cases of IAE are
very rare and, thus far, no definite adult autopsy case has been reported. Here, we present the first definite adult
autopsy case of IAE. A 76-year-old man presented with sudden coma a day after the onset of fever caused by in-
fection with influenza type A virus. Soon after admission, his condition was complicated by DIC, shock, and multi-
ple organ failure, and he was diagnosed with IAE. Oseltamivir administration and steroid pulse therapy were per-
formed but these proved to be ineffective. The patient died about 24 hours after the onset of encephalopathy. The
autopsy revealed massive brain edema and diffuse increase of amoeboid glias without inflammatory cell infiltra-
tion. Influenza type A/Hong Kong virus (H3) was isolated from his lungs. Serum IL-6 level was extremely high
(35,800 pg/ml; normal, 0.221-4.62 pg/ml). The clinical course, and the laboratory and pathological findings of this
adult case resembled those of a typical childhood-onset TAE, suggesting the same pathogenesis. During the influ-
enza season, IAE should be taken into account for differential diagnosis in adult patients with altered mental
status and fever.

(Clin Neurol, 48: 713—720, 2008)
Key words: influenza type A virus, influenza-associated encephalopathy, IL-6, elderly, neuropathology




