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Elucidation of the pathophysiology of refractory status epilepticus by
comprehensive inflammation analysis and development of new diagnosis and
treatment methods

Nagase, Hiroaki
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Febrile status epilepticus (FSE) and refractory FSE (fRSE) are common in
pediatric emergency, and are often diagnosed as acute encephalopathy with serious outcomes such as
death and sequelae. In this study, we found that in pediatric patients with fRSE, inflammatory
cytokines peaked within 24 hours of onset and then decreased, regardless of the final diagnosis or
outcome. We also revealed that the inflammation-related protein GDF15 reported as an excellent
pathological and prognostic markers such as sepsis was also significantly elevated in FSE, peaked
out within 12 hours of onset. Furthermore, the peak value of GDF-15 within 6 hours of onset was
shown to be associated with the neurological sequelae in children with FSE.

GDF-15



(SE)

SE(RSE) SE 30-50

(BCT)

fRSE

fRSE

fRSE

fRSE

-80=C

Rad Gl

0-30
RSE
SE

5-70

SE

targeted temperature management(TTM)

RSE(fRSE)

TT™M BCT

fRSE

TTM BCT
TTM BCT
fRSE

Growth Differentiation Factor 15(GDF15)

Magnetic Luminex Assay kit (R&D Systems)

fRSE

fRSE

prediction rule Nagase, etal.1) Tada, etal.2) Yokochi, etal.3))

, FSE

fRSE

Bio-

clinical
fRSE



fRSE

72
fRSE (AESD)3
(HSES)3 (FS)3 FS
Bio-Plex
IL-6 ( pg/ml) 72
9 35 IL-6 ) HSES 3438 (10.3h), 2373
(13.7h), 36 (21.4h) AESD 359 (4.5h), 154 (6.5h), 19 (2.2h) FS 1972 (8.8h), 21 (6.3h),
6 (5.3h) M1
IL-1b IL-1RA
AESD  :2.321.3h, HSES 1000 10006 s F & 3 4
113.6£7.7h, FS  :4.4=:2.4h e
SRS ® 100
1"'""-""f";‘"”;""&";""_’ """ - 10
IL-6 HSES 0.1 . 1
0 12 24 36 48 60 72 0 12 24 36 48 60 72
(HSES:9654-1240, AESD:91+136,
10000 IL-6
FS:19-11) 6-3h
1000 %
(HSES:485 n=1, AESD:257+ " @ HsEs
144 n=2, FS:666=:1130 n=3) o fe et Tel., g S
24=4h HSES T RrTa—
(HSES:533+£830 n=3, AESD:46 n=1,
(2

FS:16+0.4 n=2)
HSES

AESD FS
24

8 (AESD=3
HSES=3 CFS=2) 72

IL-1b 0.25-107.76
pg/ml, IL-1RA; 405.61-78583.51 pg/ml, IL-6;

2.29-3438.74 pg/mi

IL-1b IL-6 24

Cytokine, chemokine, and growth and differentiation factor 15 (GDF-15) levels over time in six
patients with hemorrhagic shock and encephalopathy syndrome. (A) interleukin 1 (IL-1B); (B)
tumor necrosis factor alpha (TNFa); (C) interferon-gamma (IFN-y); (D) IL-8; (E) IL-17; (F) IL-2;

(G) IL-4; (H) IL-10; (I) IL-6; (J) monocyte chemoattractant protein 1 (MCP-1); (K) interferon-
inducible protein 10 (IP-10); and (L) GDF-15. Levels of serum cytokines and GDF-15 were compared
between six patients with HSES and five non-febrile controls with developmental delay. The dotted
line in the figure represents the reference value based on the controls used in this study (IL-1f 0.9
[0.5,1.2], TNFa 31.2 [12.7, 32.4], IFN-y 2.8 [2.7, 3.2], IL-8 8.1 [3.8, 8.9], IL-17 9.6 [2.1, 10.2], IL-2
3.3 [1.2, 4.0], IL-4 4.3 [1.4, 4.5], IL-10 8.0 [3.6, 8.1], IL-6 0.6 [0.6, 0.6], MCP-119.0 [15.4, 25.4], IP-
10 271.5 [236.3, 868.1], and GDF-15 100.2 [63.1, 130.3]). The data are shown as the median and IQR.
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