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1. BELER

WNRBEHEITHDH L, BHIE6H (16%), K
33161 (84%), “FI94FEEmIL 61 = 13 TH o
7z, MGRHE 3T HIONFTUS AR 13 61, M
#E 12 B, AKRHIBREE 12 B CTH > 72, PRI, i,
Fisher 7%, WENS 73, FAMiH), ke 1 i 2
S SRR, KEEREZSAESE, AR CGRAE
FA®E40 = 29 H, fEHRE 34 = 11 H, K5l
35+ 18 H), S iamEsmieyim CREMAM 14
+ 3 H, B =2 H, KRHIFEEE16 =1 H),
i e N 0 A BRI R (R 3.3 = 53 H,
FEHIRE 14 = 09 H, KoHIBE#H 11 +03H) ®
WFNIZBWT D, 3HMICARETIRD ONE
No 7z,

L2 L, EBEREKRK MRS 2 3 7 Tl Kruskal-
Wallis i E C3HMICA B EZZ2 RO (p=
0.041) 72 Holm DL EIL # 1T -72& Z 5,
A FIRE & AR, FRE & K I B [ <
HREAERBD LYo 72h, REHBE L KGHIBREE
Tl E2%E D7z (p = 0045) (Table 1),

2. kPE, HEE, ERAXKSE, AfHELY

Ko (e + oK), Jhba UR&E+ K
L— UHER) & DICRHIBRERZIZ A0 2 BELC
WG E2EZBD (1 HRGE © R 3472
+ 666 mL, FEJIEE 3481 + 550 mL, 7K 25Tl BR
1935 = 608 mL, p < 0.001. 1 H¥EHE : R
#3122 = 1,034 mL, A 3114 + 853 mL, 7k
Sl BRAE 2248 + 848 mL, p < 0.001). AR
CHHBEOMICABZIIRD o7z FIRED
R RMEHEE 136H 36 (743 F10mg
#1HM), 2095 1 Bl H ST KO
TR EAR AT LRI T R0 727207
Ot I N 100 mg #IRNEX 5% 1 HBEAEHE L 72,
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Patient characteristics
Variable nong-f;?;o(s:g;tan clg?zzzeatza)n quig(:;'S:t{‘:;t)ed P value

Sex

male 2 (15) 3 (25) 1 (8) 0.66

female 11 (85) 9 (75) 11 (92) 0.66
Age, years 65.7+12.7 56.8+10.8 60.1 =13.2 0.24
Fisher CT 2 [2,3] 3 [3,3] 3 [3,3] 0.44
WFNS 1 [1,1] 1.5 [1,2] 1 [1,2] 0.54
Surgery

clipping 3 (23) 6 (50) 5 (42) 0.31

coiling 10 (77) 6 (50) 7 (58) 0.31
Symptomatic vasospasm 1 (7.7) 0 (0) 1 (7.7) 1
Hydrocephalus 4 (31) 2 (17) 1 (7.7) 0.45
mRS at discharge 1 [1,4] 0 [0,3] 0 [0,1] 0.041
zr';;:sir‘]’;"yv’;‘fer()'”(fm“i'/od”a;) 3472+666  3481+550  1,935+608 <0.001
Discharge (urine + drainage 3455 1 1034 3114853  2,248+848 <0.001
volume) (mL/day)
gg%ﬁ;ﬁfjxfm 135.3%5.0 1350452  137.1+908 0015
Sodium dosage (g/day) 142142 16.6 4.6 11.1 %41 <0.001
Data are presented as n (%) , median [interquartile range] or average * standard deviation.
WENS : World Federation of Neurosurgical Societies. mRS : modified Rankin Scale.
CT : computed tomography.
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Serum Na concentration (mEq/L)
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IEEE Change in serum sodium concentration

O : non-clazosentan group.

A\ I clazosentan group.

+ : fluid-restricted group.

Univariate Type Ill Repeated-Measures ANOVA
Assuming Sphericity and Huynh-Feldt Corrections for
Departure from Sphericity.
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Effect of Clazosentan and Fluid Restriction on Sodium Levels
After Aneurysmal Subarachnoid Hemorrhage Surgery:
A Single-center Retrospective Study

Takeshi YASUKAWA ", Shizuka NISHIDA ", Akiko MIURA ", Mari MAEDA ",

Chiaki TSUJI", Fumitaka KAI?, Yosuke SHIMAZU ?, Akira HANDA®

1) Department of Anesthesiology, Okayama Kyokuto Hospital
2) Rehabilitation Division, Okayama Kyokuto Hospital
3) Department of Neurosurgery, Okayama Kyokuto Hospital

Purpose: Endothelin release following aneurysmal subarachnoid hemorrhage (aSAH) can lead to cerebral
vasospasm. Clazosentan, an endothelin receptor antagonist, has been available in Japan since 2022 to prevent
cerebral vasospasm. Even with the use of clazosentan, decreased serum sodium levels after aSAH surgery may
pose an additional challenge. We aimed to evaluate the serum sodium levels and patient status after aSAH.

Methods: This single-center retrospective observational study was conducted between October 2021 and
December 2023 in patients admitted to the intensive care unit for 14 days after aSAH surgery. The study
included three groups: without clazosentan, with clazosentan, or with clazosentan and fluid restriction (500 mL/
day or less), termed the fluid-restricted group. Patients in the clazosentan and fluid-restricted groups received
intravenous clazosentan (10 mg/h) until day 14 after the onset of subarachnoid hemorrhage.

Results: The study included 13 patients in the non-clazosentan group and 12 each in the clazosentan- and
fluid-restricted groups. The mean serum sodium levels by postoperative day 14 were 135.3 + 5.0 mEq/L in the
non-clazosentan group, 135.0 £ 5.2 mEq/L in the clazosentan group, and 137.1 + 9.8 mEq/L in the fluid-restricted
group. The mean serum sodium level was significantly higher in the fluid-restricted group than in the other two
groups (p=0.015). No significant differences were observed between the non-clazosentan and clazosentan
groups. Daily sodium doses were 14.2 + 4.2 g/day in the non-clazosentan group and 16.6 + 4.6 g/day in the
clazosentan group, with a significantly higher sodium dose in the clazosentan group (p<0.001). Sodium
administration in the fluid-restricted group was 11.1 + 4.1 g/day, significantly lower than that in the non-
clazosentan and clazosentan groups (p<0.001). Clazosentan administration and fluid restriction significantly
decreased the amount of added sodium chloride. No significant differences were found in the incidence of
symptomatic vasospasm and hydrocephalus, but the fluid restriction group was significantly better than the non-
clazosentan group on the modified Rankin Scale at discharge (p=0.045).

Conclusions: Our findings suggest that in cases of hyponatremia following aSAH surgery, clazosentan
administration and fluid restriction may reduce sodium loading, potentially leading to decreased sodium

chloride loss. Furthermore, fluid restriction may increase serum sodium levels.
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