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[Abstract] Objective: To explore the related risk factors and predictive value ofacute hydrogen sulfide (H.S) poisoning combined
withcentral nervous system (CNS)injury. Methods: Acute H.S poisoning patients withmoderate to severe conditions who were treated in
multiple hospitals from January 1,2018,to April 30,2023 were recruited. Based on whether CNS injury was present, the gender, age,
laboratory test results, 30-day mortality, and neurological function prognosis were analyzed to investigatethe relevant risk factors for
acute H.S poisoning combined withCNS injury. The receiver operating characteristic (ROC) curve was used to analyze the efficacy of

Lactate (Lac ) and neuron-specific enolase (NSE)in predicting acute H.,S poisoning combined with CNS injury. Results: Compared with
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the non-CNS injury group, the CNS group has higher H,S exposure concentration, significantly decreased systolic blood pressure,
median glascow score and oxygenation indexupon admission, and significantly increased heart rate. The CNS injury group had a
significantly higher incidence of acule respiratory distress syndrome (ARDS) and myocardial injury after admission. The30 - day
mortality rate was 50% , and the number of patients with mRS score > 2 was significantly increased. In addition, the analysis found that
the levels of Lac and NSE upon admission were significantly higher in the CNS group compared to the non-CNS injury group , and the
differences were statistically significant. The ROC curve showed that the combination of Lac and NSE was more effective in predicting
acute H,S poisoning combined with CNS injurythan a single index, with an area under curve (AUC) of 0.948. Conclusion : Patients with
acute H,S poisoning combined with CNS injury have increased incidence of ARDS and myocardial damage , increased 30-day mortality

rate, and poor neurological prognosis. In addition, the early elevation ofserum Lac and NSE levels has higher clinical value in

evaluating acute H»S poisoning combined with CNS injury.
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AL 28 1511 (87.5%) , v i th g 2 222 I A A 1.5
(0.69~2.29) h, & 2 ¥ H.S 7 B 17 1
(53.1%) , EZHhE R E 150(46.9%) . H i H.S
UM 411.55 mg/m’, B [A] K 25 min.  ABEHT 32 4]
SR A AN R AR B R R R, AR PR Bk T
47 (Glasgow coma scale, GCS) i 9(5~12) 43 15
(46.9% ) {3 A B Ja & I 2oV PP I 30 25 S Ik
(acute respiratory distress syndrome, ARDS) , 15
(46.9% ) ¥ 1 HLWGESRYT, 2011 (62.5%) e &
T2 B 2282 (acetyleysteine, NAC)IBYT , 15 151 (46.9% )
o M — BRI EYT . 30 dFET-HIERE 711(21.9%),

30 d mRS P4 > 2 73 8 & 991 (28.1%) . W3R 1 Jir
N R A S5 Sk L CT A9 mh i M 1 A ok AR/ A
H 8] B 2 R v LS hER R A N B I K b
2 Z GG 2 (CNS BTG4 14 1) (43.8% ) Al FR K
M2 Z g ibiadl (A CNS #541) 18 $1(56.2%) . 5
Il CNS HGALAH HE , A I CNS #4734 HaS %% 22 e
B (P <0.001), FiZH H.S & m AR . ABeht
CNS #5145 W 4 1, LA HR A GCS P43 B I8 [
(P<0.05), 10 EE FFHP <0.001)  HEF K
WP A3 A R AL (B G {3 25 57
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Table 1 General data comparison between patients in acute H.S poisoning combined with CNS injury and non - injury

groups
Bzt Al (n=32) CNS#5i¢H (n=14) 3k CNSHifiZH (n=18) P{H

(S 7 £s) 34.94 + 10.57 36.71 + 12.07 33.56 +9.37 0.411
H[n(%) ] 28(87.5) 11(78.6) 17(94.4) 0.419
H,S ZFE W [ mg/m®, M(Pas, Prs) | 411.5(287.1,651.5) 639.6(476.5,776.5) 304.3(245.3,354.2) <0.001
H,S 2 FZH} ] [ min, M(Pas, Pys) | 25.1(12.3,40.4) 19.8(10.6,32.3) 32.8(17.0,41.0) 0.314
HHEE EFEH b, M(Ps, Prs) | 1.50(0.69,2.29) 1.50(0.67,2.29) 1.50(0.82,2.35) 0.993
LIS EATIRAE

Wi i (mmHg, % + 5) 111 =14 103 = 16 1179 0.003

&R (mmHg, X + 5) 65+ 13 63+ 16 68 + 11 0.297

LOF (R /min, % +s) 90+ 19 103 + 17 79 £ 14 <0.001

IR S50 [ Y /min , M(Pas, Pys) | 17(15,25) 25(8,29) 16(15,18) 0.604

GCSPEAr[ 43, M(Pas, Pss) | 9(5,12) 4(3,8) 12(9,13) <0.001

53 41 B S 14 0 (85.7% ws. 16.7% , 100% vs. 11.1%,
92.9% vs. 11.1%,100.00% vs. 33.3%,85.7% vs. 16.7%,
P¥j<0.05). 30 dBET-1Y 71 BI7E G I CNS 45}
R4l Hp LR 1K 50% ;11 30 d mRS PE43 > 2 4311
BAETES I CNS B 2H b H 9] 2 25 T (64.3% vs.
0,P<0.001), ZEREA G AR L(R2),

2.3 FIREAMKIEATLE RILEK

B 18R T 5E CNS B B H A L, &

CNS #5141 #8 % 11 40 Mo 3T %X (white blood cell,
WBC) | H P74 g 114X (neutrophil count, N) , FH 4>
% (interleukin, IL) -6 . # f{ C 2 i & [1 (C-reactive
protein, CRP) & S AEFE A B i o A=Ak Fsbm bl
15 N A R & L % £ i (alanine amiotransferase,
ALT) R A& R R AT # i (aspartate aminotrans-
ferase, AST) . JJL B (creatinine, Cr) . R 2 & (urea,
BUN)TE5 I CNS 41 P WL & T CNSHifhdl . oL

JULTE 1 A LR 3 18 (creatine kinase , CK) \ IILR 184
[7] T} (creatine kinase-MB, CK-MB) | ZL, i i & i
(lactate dehydrogenase, LDH) DL K Ifil 35 L85 &5 A T
(troponin T, ¢TnT) N 7K %t B 4 F) 4 ik J5L (N-terminal
pro-brain natriuretic peptide, NT-pro-BNP) 7E 24 H.S
B F CNSTVA B THR . ARSIt 2k HoS
A I CNSTUHLL LT Lac NSE B4 ] 2.
The, Z R BRI (P <0.05) ., TGS
#§ (oxygenation index, OD) 7E & I CNS #4541 85 dE
CNSHHA RE M, ZR A5 E (P <0.05).
24 EMEHLS P &SI CNS M4 TG H Ak a3
2t LS h#E & I CNS 451455 41 A BiE 5 Lac 0
NSE B ARSI AW BT, Z A gt B (P
$1<0.001) , H 5 4 Cut-off {54371 4 2.84 mmol/L
F17.6 ng/mL(5%3) ., i ROC fZ& R ABERT Lac
FINSE 75 Fiill 2t HoS th i G T i i sl 22 R g i i
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Table 2 The comparison of clinical outcomes between patients in acute H.S poisoning combined with CNS injury and non-
CNS injury groups [n(%) ]
Bzt A1t (n=32) CNS 54 (n=14) 3E CNS i3 2H (n=18) P1H
ot " AR <0.001
g 17(53.1) 1(7.1) 16(88.9)
GilEs 15(46.9) 13(92.9) 2(11.1)
BT
B < 15(46.9) 13(92.9) 2(11.1) <0.001
ICU 16(50.0) 14(100.0) 2(11.1) <0.001
NAC 15(46.9) 12(85.7) 3(16.7) <0.001
L Ik 15(46.9) 12(85.7) 3(16.7) <0.001
B IHAE K TS
ARDS 15(46.9) 12(85.7) 3(16.7) <0.001
30 dAET= 7(21.9) 7(50.0) 0(0) 0.003
30 d mRS#43> 2 9(28.1) 9(64.3) 0(0) <0.001
404 T 40 T 0.5 ok 50 T
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Figure 1 Analysis of laboratory - related indicators between patients in acute H,S poisoning combined with CNS injury
group and non-CNS injury group
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Table 3 The combined analysis of influencing factors of acute H.S poisoning combined with CNS injury

At 95% CI Cut-offfH  REUY (%) TR (%)  FHWETIR(%)  FEmNE%)  PH
Lac 0.863(0.695~0.958)  >2.84 mmol/L 64.3 100.0 100.0 783 <0.001
NSE 0.929(0.780~0.989)  >7.6 ng/mL 100.0 77.8 77.8 100.0 <0.001
Lac+NSE  0.948(0.807~0.995) — 100.0 83.3 82.4 100.0 <0.001

B RO R S R, AUC 43 511 0.863
F10.929, PE—J3 17 Lac 454 NSE X 2% H.S Fh2f
B CNS T 493 28 B T 5 3 RE , A IREK & 5 bR
FE TN A FE CNS HL05 RCRE L T Sl 6 4%, AUC
0.948(12),

1.00
0.75
1
& 0.50
™
0.25 NSE
Lac
NSE+Lac
O .
0 025 050 075 1.00
1-FE5 R
B2 NSE.Lac B HEE&IEHRTN 2 H.S & & FH CNS

BRI ROC fh £ &
Figure 2 ROC curves of NSE, Lac and their combined
indexes for predicting acute H.S poisoning com-
bined with CNS injury

3 % i

H.S & —FI RS, 1 F AR TN Tl R ™ A=
S HA Z R LS 2 SR Y . PR R
A HS e O h EE R E T SR T R OR T
— AP R, 23.1%~50.09%" , Atk H.S T
R 2 e AR B RN K B8 St 40% 585 98T
Y ,30%#% 55 2~6 h NTEEEFBEAbT . FRIE 1989 41y
— IR AL 2 PE HaS h a5 R LS BB T2 %N
5.3% (0 & BRI Hh B R i A8 =368 90.1% , I
HXF95 AR5 1~104E )5 , B3L53. 7% B E A A
[FfEEE M A R famuE "™ . Ml 24 hFET 1Y B3
XL FRRIT A, I B 250 T g on it s 5 /B
FAL AT RE I A 2840 0 FE BT , 0 i 22 4 B KA
PEMAG 7 A2k PR R PR sl S R A, ]
RERFE R B BT s AR R £

JEAME S hEE RS E TR 1K 21.9% , S EEFEATSE
FADG o AR — 25T Kk 30 CNS #4576 B 2k
HoS g B8 R A I, 17 92.9% . ILAh, 2 7E HS
i FE 4 JF CNS #0005 52 3 HLS SR 88 Mk e ) i 7, o
e TR QPO M 2 v ik & R B2 Wb o) TAE
iy it 25 S HLS A BROD 22 fish e K PRAEL (10 mg/m’) .
145 FF CNS Fi 45 F 3 A BE s I A S A L O 8 2 , 0>
R IGHR, 30 dFET AR CNS T4 W] W4 s,
FET-F55 50% , - HLAE 30 KT A 2 B A
£, mRSTESr > 200 15 64.3%., K543 CNS
Witk HS rh i I, AT CNS #3430 d
PSR B FET R B S

H.S HREE ML AR AN, v B 2421 81
WE . BA NI, A0 HS TR H AT AEE S, 3
) PR P A I A T S A R SR AE T Y T
o HEMFZET 12 A 2 i K5 i HLS il ek
A H HL AL S A P 1 40 € 3% C 4L AR T, A T BEL KT
ATP (16 5, A 4RI, 15 8 Lac THis 20 ff 25
PEFE, i — 2 B A N 8 RE e ™
FARAS ATP (412, A A0 X HLS 5 i ek
R o5 R MAL LG A WF 5 K
PR HLS o X A 28 ZR G0 10 s T RE O A A, HLAA
LT AR e 4 . WS il H A S 2 2k, 2
J2 CEe TR LA R A X LS d5 R fURR, B
T S AL ] RN A 2258 S R A . Warenycia 55 B
TR KR B B AR K450 H.S 555
HETNTHE N . Mo 55 WFSE AR U & B O1 5 &k HLS
Hr g 5k 2P A O RR B A — 2 B AR e L B
R M S B 2tE HoS TR JE I A M R R . AR
F78 % B &Pk HLS Hh a5 9 CNS #5103 38 A Be st 1L
T8 Lac BAEB A 4 B 8 TH 5, &5 I CNS 5453 11
SEfERE P E . K, TERRE R & B & Al 2 b
1% 55, LLARDS ML UG % 3, 800 75 ZEH LI
AR, OIS o TnT F1 NT-po-BNP B & _F T},
IEAh, I8 % BB S RE A — e R B B A 5 , S R A
fFE— 2k, HR R AT 65 4 SUB A DA
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B, S e R K RN KOS A A
SRl AR WL IR R I AP HLS B A O
CNS Tjﬁﬁa%%mm NSE B T, H& HAf 7w A
RKZ—. F A5 ME Lac B A 2HT)5 , AUC 36
0.948, i 3 = TR R AR T AL RE . BRI ARBIFSE
A NSE BEA Lac X 2 1 H.S 3549 CNS i 55 B
A R RN
2i BT, 5 AR A IF CNS H 455 1 2k HoS h
BEAHLL, &I CNSFifh 5 IF & ARDS S0 LA
RS T L 30 d A EER KA T B B A ; it
Hh, 2k HoS th g A I Lac AR NSE 7KF-F
e T 2ot HLS TR A 9T ONS #0005 AT 8 3 A If R
WrE, DUEIG R EE A RS RI6I7
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