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[Abstract] Objective To investigate the therapeutic effect of oxiracetam combined with dexamethasone for
treatment of patients with severe acute carbon monoxide poisoning (ACOP). Methods Eighty—seven patients with
severe ACOP admitted to Affiliated Hospital of Xuzhou Medical University from January 2013 to July 2016 were enrolled,
and they were divided into observation group (47 cases) and control group (30 cases) according to random number table
method. The two groups were given conventional nerve nutrition, hyperbaric oxygen and symptomatic treatment, while
in the observation group, on the basis of conventional treatment the patients received intravenous drip of dexamethasone
5 mg (with addition of normal saline 100 mL), once a day for consecutive 3 days, and intravenous drip of oxiracetam
3.0 g plus 100 mL normal saline, once a day for consecutive 7 days. The changes of mini—mental state examination
(MMSE), Barthel index and Glasgow coma scale (GCS) were observed after discharge for 30 days, and the differences
of the incidence of delayed encephalopathy after acute carbon monoxide poisoning (DEACMP) and hospitalization
time between the two groups were compared. Results After treatment the MMSE and GCS scores of the two groups
were higher than those before treatment, and the Barthel score was lower than that before onset. After discharge for
30 days, MMSE score (26.93+2.92 vs. 24.20£6.82), GCS (14.41+1.32 vs. 13.98 £2.13), Barthel (94.78 +12.62
vs. 85.25+19.57) of the observation group were significantly higher than those of control group, and the incidence of
DEACMP was obviously lower than that in the control group [8.5% (4/47) to 17.5% (7/40)], the differences between
the two groups being statistically significant (all P < 0.05); the hospitalization time of the observation group was shorter
than that of the control group (days: 10.81 £5.49 vs. 13.05 £6.84), but there was no significant difference between the
two groups (P > 0.05). Conclusion Early combined application of oxiracetam and dexamethasone can significantly
improve the cognition and self—care abilities and reduce the incidence of DEACMP in patients with severe ACOP after
discharge for 30 days.

[Key words] Acute carbon monoxide poisoning; Oxiracetam; Dexamethasone;  Delayed encephalopathy
after acute carbon monoxide poisoning

Fund program: Medical and Health Science and Reseach Program of Jiangshu Province (H201527)

&
i



* 406 - T E SRR A A SRRk

2017 4F 7 H 56 24 55 4 H] Chin ] TCM WM Crit Care, July 2017, Vol.24, No.4

ak—E kiR T (ACOP) I BRI R 5, 2
et R 1 UL SR TR g, A R A P38 1y, O ANE
W%, Gy KA VOGN D) Re g ol 32 00 8 B 2k —4
Atk 3R & IR (DEACMP), HET, & EA 12
it L2 % vy P el =22 Pk 248 LA 5 %) 245 ) 45 35 mT Aol 2228
ACOP SR ABAN A &85 83 AN Re 5 i Bl B ik
A a4, BRI B R | O ST R , A
BB B 2 at — Bk [a] i i B /5 2 DEACMP,
AAHSE B TEMEE ACOP fE 35 HL U1 N H B H7 P4 3H K b,
TR HPITR, WAE AT o
1 #EREFE
1.1 G AFHERRbRAE
111 AAPRIE . © BA Y —S ket L |
Bk | LRI PR B0 AL I AP ik AR 2T 2 4 (HbCO)
WREETER ;@ FFA5 8 MUK IELA) h ACOP 1912
W B 1 4 bt
112 HEBRbRAE . O A4 E 0 il B B R
S MR R GE e 5 @ A TRk ; & WHh
AP M i A s R E A RS B i 5 (@ B
GIFHALA FAR Y, O ARERL AR A
KB o
113 WTE TR B Th R R A W L S
Wy Z T, AT AT VB IR, {E G SR ARAE 5 b R rp R AR
B2 R SRS PO | R IMIE AR AE | R S
JUMEERIH %, I BE iz S U 5 T %, T H B BRAE
FETEREZERERRRE, LFE. B3I
N7, AT A2 M e L A, AR e R B G
AT I K B 7K B L L 403 L JHFEF D RE SR 3
T ARE it R A A A
1.14 R KRS EFRE AR, IR
AR B2 AR RS DL e UE , BT AT TR R 75 i3
B BE R E AR &

1.2 — ORI BRI B I B2 Bt
2013 4 1 H % 2016 4 7 H ABEIEE ACOP B35
87 91, ik 42 5, Lotk 45 ] ; AFS 25 ~ 81 %/, 73
(69.5+10.5) % . K i FH e HLECT- 37553 MWL EE
2H (47 151)) Fnxs BEZH (40 1)),

1.3 JRIT L AR S TR A
F5 R REMHEIGYT . WUERLAE W MR T LR
25 T Mo ZEKHS 5 mg + A2 BEER 7K 100 mL & Jhk i 1
(¥ i6), B B 1Yk, 4L 3 d, [7] i 45 5 B 47 76 30
3.0 g + A= FRERIK 100 mL, 8, B H 1K, #4E 7 d.
FEAR G 1 25 T PR IS AR BGE IR 2
YIXHEIRYT o

1.4 UEFE R SOr ik - B 30 d J5 WS & T &)
BIPIRAEK A (MMSE) 347 . Barthel 38 £03F- 75 . 4%
Fir 3 af B & P4 (GCS) AR BE s ] LL &% DEACMP
MR

1.5 FEECRBIEAL . O @k GCS PF4 15 435
MMSE 30 43 ; A £ 71 B fig # Ly i ) & 6 1 7K F
Barthel $§ 80943 100 4353k 2] &R AT K. @ 1k
R GCS 15 43 ; MMSE 14 ~ 24 43 5 1% ik 5|
HHE T AIK S 5 Barthel 35 500F4) 61 ~ 95 4387
JR A Heal R >30 4. B @EE A GCS 15 41
MMSE < 14 4} ; Barthel 4 03 73 21 ~ 60 43 55 75 J5
HER R 10~30 4. @ TR IET- R GCS
3~ 15 4} ; MMSE 0 4} ; Barthel $8%50°F43 0 43

1.6  GEit=477 k. i H SPSS 16.0 #4447 4t i1
IR, AF A IE A A0 BT R LA B + bR 2=
(x+s) Fon, AL LLBCR T ¢ K3, THECRER LR
FIR, R XK, P<0.05 HESAG 5 X,
2 & R

2.1 —EORH(R 1) PREER I P =t
ZETE] &R A ST IR L 2 R TR R R
S(# P>0.05), BLHH ML R4, A Rl e

x1 WMAREMERLE
gy PN g gt R e
- (B) s 4 (F,xts)  (h,xts) WEGKR,x*s)

XTREZH 40 20 20 65.20+14.98 11.13+7.54 11.85+4.52
WS 47 22 25 59.37+17.59 13.984+9.66 15.11+6.14

2.2 W4T RIS MMSE ¥ 43 . GCS 3T 43 b 8
(F2) . YLIBYT )5 MMSE $E4 . GCS PEA 8034
JTHTTE S, HLLAWELA /Y T 8 3 (34 P<<0.05).

*x2 WEETEIE MMSE 4 . GCS LS (x +5)

5 Bl () MMSE ¥4 (4%)  GCS $F4 (43)
XEZH IRYTHT 40 20.80+7.98 12.55+4.10
WWIYE 40 24.20+6.82° 13.98+2.13%
WML Ry 47 20.96 +5.36 12.11+4.18
WIYE 47 26.93+2.92% 14.41+1.32%
7 SIATERT LR, 2P<0.05 ; X4 AL, PP<0.05

2.3 WAL & AT AR IT )G Barthel 35 200 43 o
(% 3) . 4118975 Barthel $$BE A 155 R iRE

1%, WA yA YT I B S T A (P<<0.05).
R 3 FWHEEMRAIFIESTE Barthel 45 (x +5)
13l 1% Barthel P43 (43)
- (f5) i) BIT IR
papilcHai] 40 96.50 +6.30 85.25+19.57%
WL 47 96.30+6.74 94.78 +12.62"

VE : SAARHTLLAE, "P<0.05 ; SRHEALILE, "P<0.05



rhEh T ESS S 2 eE 2017 48 7 45 24 55 4 11 Chin J TCM WM Crit Care, July 2017, Vol.24, No.4

. 407 -

2.4 PHLAAERERTE N DEACMP AR (£ 4):
MRS LH AF g st () 5 %o B ZHL 45 0, (H 22 R GE 24
X (P>0.05) ; DEACMP % A= 545 %o} B 21 B 4 B A
(P<0.05),

x4 THAMEREHEIF DEACMP & £ R HE

41 () FERERTE (d, x+s) DEACMP &A4:3 (% (f1]))

Xof B2 40 13.05+6.84 17.5(7)
W 47 10.81 +5.49 8.5(4)
T XA R, 2P<0.05

RIS i S

ACOP W] {72 feff Jii 21 £ & A= e i M 3 b 58 12
it G 2, AT S BUIK B Ak i ACoP g
HAWBITIRE LW 5, 2976 0.8% ~ 40.0% Hi B L)L
T HEIR R | HEMR A R RER AR AE R B — &
B e 2R Sl T BRI R R BB IR R PR
DEACMP [ 7] B8 A& LI M I/ MRCR S . H B o
FIE eh =2 A 25 AR 5 R B T B i 46
E T UINIARTE K  — S AR i R A
2R e A I AR S B A IR 2 HRG
FHFARMEALPEAS ACOP B TS IIH8HR A « GCS VT
/3 . Barthel $8503F4) . MMSE | 2 K A9 ILIK 71347,
PEAG A 7E ACOP J5 30 d 10,

A IE B ISR AN O, (R A A I, AR P
e e X ME ACOP T FIREAI DEACMP & A4 %
WA EE BRI R T R A eyl
3% ACOP Fi 5 , B4 ik DEACMP % 4= %71 45 1f
FEREW R R TR Al R IR T L A
ARETE A DEACMP (&4 . ARFSHEH &
HFY) T ARBERTHT DEACMP (% A4S Hpe 4
B FE T 4N RYT DEACMP 7kt 0,
WA MITIE R GE ACOP BB 4HAER: TR
WML IEFLEE , UGB, DEACMP &2k ik ", Hy
TS T R B LR VE BR R | 4L S
R R IR | RO LR 3 | 982> DEACMP
B FAE Tau & 1 3225k B 56 R
ZAR, AR R AR PE . AN A A
PR, Tau B A BRI S5 T KR DEACMP
AU I, X T ACOP DA ZRTE 45 T i35 R 4R
Fefihy A HADR YT I XA e A &L I DEACMP
KR RS SR P R 45 5 Al Rl
DEACMP f % 4257100 F R I PR IS FH 9 B8 437 75 40
VB Sy L7 P 38 9 20040 , B8 375 3k i i B s, ] 412 1F
TR T 2 B e ATV g Pk EL BGRB8, 5 v K o =

BERR AR AT 1 B R IRAT (ATP/ADP) [ LU AR, 33 i bf

2R DNA SZHIFIEE F 505 8, B 2 AR Al

ICCBERFAE B ICIC T2 > TfE . TG 936 5F

675 T B P A A S i A e A A ok

EEBUR . AT R HFEA A L Y SR

BIRIT, IR 25 7 R AR SRR G T, 8 i fR A

BeJii 30 d GCS PF4> . Barthel 54043 . MMSE P43

3 WEFR A IR TR IF ML DEACMP % /L

ROGIR BB, WAL B 30 d SN DI BEE

or RS A BRAE T W P X AL, MMSE 53 Al

Barthel PO IR TH . DEACMP Y & R 3%

X IR BT FRAR . PIZHIRYT IS GCS Thim WA 2 AT

Wi IR ) 5008 B 40 0, (H PR A L3 22 R JE e i 3

SC, AT e A R SR PR T R K
AT L /NI ERE K R v Ay A A

2R G, FEARINL T AT 3% -8 (TIL-8) /K-, i

SN S AR AL / FFHE T (/R 45007, 2 B AR 40

Wl P TR R AOVEAT S RAE ACOP FLII

JRE e o R AT s . AR, M gEk

AT /N B DEACMP (19 %A 1200 M EAHA 1] 38

O o B e LA 9 $H ) a5 P, 1 A R A Y

MG SN RERIVRAZ , — & & AT BRI

o WFFERM], H FERANIB S L4 PG $H AT $ g ol 1l

DX W2 20 A A B A AR T DEACMP R

T FANITIRE R . ABRIT R, R4

FHHBZERAAFN AL PGIH AT S5 E . ACOP S Y il
J&i , (X DEACMP (% A58

Zi LTIR, il AT K B, 0 T B
(YT BE ACOP fB 2 T I 43 BLFH BT P 3 B b 5
K, RS RE Bt 45 Jod A8 5 £ B Ik ], {H ] B 4
bt R B 30 d S RO R A 1 A BRBE T, AR
DEACMP Fy %425, HICA R o

Sk

[ 1] Weaver LK. Clinical practice. Carbon monoxide poisoning [J].
N Engl J Med, 2009, 360 (12): 1217-1225. DOIL: 10.1056/
NEJMep0808891.

(2] ST, Bl gk (] dEat : AR BA R 2005:
175-178.

Wu J, Jia JZ. Neural medicine [M]. Beijing: People's Medical
Publishing House, 2005: 175-178.

[3] Hu H, Pan X, Wan Y, et al. Factors affecting the prognosis of
patients with delayed encephalopathy after acute carbon monoxide
poisoning [J]. Am J Emerg Med, 2011, 29 (3): 261-264. DOI:
10.1016/j.ajem.2009.09.030.

[4] Vézquez—Lima MJ, Alvarez—Rodriguez C, Cruz-Landeira A,
et al. Delayed neurological syndrome following carbon monoxide
poisoning [J]. Rev Neurol, 2015, 61 (4): 153-158.

[ 5] Wolf SJ, Maloney GE, Shih RD, et al. Clinical policy: critical issues
in the evaluation and management of adult patients presenting to

the emergency department with acute carbon monoxide poisoning

[JI. Ann Emerg Med, 2017, 69 (1): 98-107.e6. DOI: 10.1016/j.



- 408 -

[6]

—
~
[

[12]

rhEh P ESS S 2 fde3E 2017 48 7 45 24 455 4 1 Chin J TCM WM Crit Care, July 2017, Vol.24, No.4

annemergmed.2016.11.003.

AR, BN B] L A SRR R IR R TR (=)
] P B S e URBE A4 . 2013, 20 (1): 72. DOL:
10.3760/cma.].issn.1009-6906.2013.01.025.

Gao CJ, Ge H, Zhao LM, et al. Guidelines for clinical treatment
of carbon monoxide poisoning (Three) [J]. Chin J Naut Med
& Hyperbar Med, 2013, 20 (1): 72. DOI: 10.3760/cma.j.issn.
1009-6906.2013.01.025.

XA . ANTRT s ] 267 725 s 4R T — SRR T s i PRI T 80WEE (0]
IR EE2Y |, 2013, 53 (37): 84-85. DOI: 10.3969/j.issn.1002-266X.
2013.37.033.

Liu B. Clinical observation of hyperbaric oxygen treatment
for carbon monoxide poisoning at different time windows [J].
Shandong Med J, 2013, 53 (37): 84-85. DOL: 10.3969/}.issn.1002—
266X.2013.37.033.

PR, =i, BT, 45 T ORBRIRy — Sk b 2R I8 &
PERGRIBCARILEE [J]. FHEZEEIRIR . 2015, 31 (12): 1099-1101.
DOI: 10.3760/cma.j.issn.1008-6315.2015.12.014.

Chen J, Qin ZX, Li WG, et al. Study on effect of DI-3n-
butylphthalide in treating with delayed encephalopathy after severe
carbon monoxide poisoning [J]. Clin Med China, 2015, 31 (12):
1099-1101. DOI: 10.3760/cma.j.issn.1008-6315.2015.12.014.
MRz BVREE | il | &5 MR R SR & TR R
Ak — S AL T RO (O] R I P R A S O
2002, 9 (1): 49-50. DOI: 10.3321/1.issn:1008-9691.2002.01.013.
Chen AB, Zhao HB, Yang JH, et al. Observation on curative effects
of Xingnaojing injection combined hyperbaric oxygen on acute
carbon monoxide poisoning [J]. Chin ] TCM WM Crit Care, 2002,
9 (1): 49-50. DOI: 10.3321/.issn:1008-9691.2002.01.013.

Wang H, Li Y, Wu Q, et al. Combination of butylphthalide with umbilical
mesenchymal stem cells for the treatment of delayed encephalopathy
after carbon monoxide poisoning [J]. Medicine (Baltimore), 2016, 95 (49):
€5412. DOI: 10.1097/MD.0000000000005412.

TYie, BEE, SBR,F . ML RERRS 2%k
T v R 28 A M S AR SC PRI T (0] TP AR 1 T AR A
2013, 25 (10): 622-626. DOI: 10.3760/cma.j.issn.2095-4352.2013.
10.011.

Wang WZ, Ma GY, Zhao L], et al. The relationship between lactate
clearance rate and delayed encephalopathy after acute carbon
monoxide poisoning [J]. Chin Crit Care Med, 2013, 25 (10): 622—
626. DOL: 10.3760/cma.j.issn.2095-4352.2013.10.011.

EBE, EdE R, BEE E SR A —
T o R FLBRT BR KBS 52 ()], PR E S S A
FZRik , 2012, 19 (3): 156-158. DOI: 10.3969/j.issn.1008-9691.
2012.03.009.

Wang P, Wang WZ, Ma GY, et al. Effects of Shenfu injection on
lactate clearance and prognosis in patients with severe acute carbon
monoxide poisoning [J]. Chin ] TCM WM Crit Care, 2012, 19 (3):
156-158. DOI: 10.3969/}.issn.1008-9691.2012.03.009.

TCEE . I W S S S W rP AR 22 R e R [J]. S
KB PETZR | 2012, 4 (1): 1-5. DOL: 10.3969/j.issn.1674-7151.
2012.01.001.

[14]

[16]

[17]

[18]

[19]

[20]

[21]

Shen X. The application of laboratory diagnosis of cerebrospinal
fluid in the central nervous system disease [J]. Chin J Clin Pathol,
2012, 4 (1): 1-5. DOI: 10.3969/j.issn.1674-7151.2012.01.001.
M | ARET , £, % TDZD-8 XK R — ki b #ER &
PERR B IR AE I SR ST (1], BRI 552 9543k, 2015,
36 (3): 234-238. DOL: 10.3760/cma.].issn.1673-4378.2015.03.009.
Yan XL, Zou JJ, Jiang L, et al. Protective effect of 4-benzyl—
2-methyl-1,2,4-thiadiazolidine-3,5-dione on
neuropsychologic sequelae after carbon monoxide poisoning
in the rat [J]. Int J Anesth Resus, 2015, 36 (3): 234-238. DOI:
10.3760/cma.].issn.1673-4378.2015.03.009.

Wtk B SRS A — SRR TR 41 IR ().
rhe S F 2 BEE S |, 2011, 23 (4): 219. DOL: 10.3760/cma.j.issn.
1003-0603.2011.04.010.

Yang LS. Clinical analysis of 41 cases of acute carbon monoxide

delayed

poisoning treated with integrative medicine [J]. Chin Crit Care Med,
2011, 23 (4): 219.
ERRA WL, WV T AF L R RN P BRI — AL
B PEEIR AP (0] Th R P RSS2k | 2005, 12 (3):
168-169. DOI: 10.3321/.issn:1008-9691.2005.03.012.
Cao ZQ, Hu L, Hu HY, et al. Combined therapy of hyperbaric
oxygen and integrated traditional Chinese and western medicine for
preventing delayed encephalopathy after acute carbon monoxide
poisoning [J]. Chin J] TCM WM Crit Care, 2005, 12 (3): 168—169.
DOI: 10.3321/}.issn:1008-9691.2005.03.012.
ZEhL FLEHT e SF BRI RIS AN SR T A —
SRR TR IR S MERRR YT AL )], L BE 2%, 2014, 30 (19):
3160-3162. DOI: 10.3969/j.1ssn.1006-5725.2014.19.045.
Li J, Kong FT, Peng Y, et al. The curative effect of ganglioside
combined with nalmefene in treatment of delayed encephalopathy
after acute carbon monoxide poisoning [J]. J Pract Med, 2014,
30 (19): 3160-3162. DOI: 10.3969/j.issn.1006-5725.2014.19.045.
BEDY, R RRER G B T IO — SRR
L3 AR -8 BS2IR )], A d SRR E , 2004,
16 (12): 718-718. DOI: 10.3760/j.issn:1003-0603.2004.12.017.
Li ZL, Li PJ, Chen TD, et al. Effect of hormone intervention on
serum interleukin—-8 in patients with carbon monoxide poisoning
[J]. Chin Crit Care Med, 2004, 16 (12): 718-718. DOIL: 10.3760/j.
issn:1003-0603.2004.12.017.
Liu W, Zheng Q, Wang Y, et al. Transplantation of olfactory
ensheathing cells attenuates acute carbon monoxide poisoning—
induced brain damages in rats [J]. Neurochem Res, 2015, 40 (1):
70-80. DOI: 10.1007/s11064-014-1467-z.
Li Q, Song JJ, Zhang HY, et al. Dexamethasone therapy for
preventing delayed encephalopathy after carbon monoxide
poisoning [J]. Biotech Histochem, 2015, 90 (8): 561-567. DOI:
10.3109/10520295.2015.1019565.
Xiang WP, Xue H, Wang BJ. Delayed encephalopathy of acute
carbon monoxide intoxication in rats: potential mechanism
and intervention of dexamethasone [J]. Pak J Pharm Sci, 2014,
27 (6 Suppl): 2025-2028.

IR = 2017-02-08)

(355 354 10)

[9]

Zhang XY, Wang LP, Luo SS, et al. Clinical study on the hat
score—a simple grading scale for predicting hemorrhage after
thrombolysis with intravenous tissue—plasminogen activator [J]. Mod
Prev Med, 2011, 38 (6): 1181-1183,1186.

Il AR BREHA . 20 2 SRRV i RO R T 2
PEMAECRY Y RSB AR ()], P Y B4 A SRS
2015, 22 (2): 160-163. DOI: 10.3969/}.issn.1008-9691.2015.02.013.
Wang RM, Feng WM, Ouyang K. An analysis of efficacy and safety
of recombinant tissue plasminogen activator for treatment of patients
with acute cerebral infarction [J]. Chin J TCM WM Crit Care, 2015,
22 (2): 160-163. DOL: 10.3969/j.issn.1008-9691.2015.02.013.
Fefl, ARAR . SRR PR D L A BB S AT 1],
PE2ETRE S5 |, 2016, 29 (2): 150-151.

Jiang C, Xu J. Model for predicting the hemorrhage transformation
after intravenous thrombosis in acute ischemic stroke [J]. J Med

[10]

[11]

Theory Pract, 2016, 29 (2): 150-151.
EWRF AR, M A i/ R AR S e e D £ el ] DT
MREERGYT W BN (7). ISR ERINZ4E L 2015, 7 (4):
221-224. DOI: 10.3969/j.issn.1674-7151.2015.04.006.
Wang XL, Ren JP, Sun Y, et al. Application of platelet aggregation
function detecting in aspirin thrombolytic therapy monitoring
[J]. Chin J Clin Pathol, 2015, 7 (4): 221-224. DOI: 10.3969/;.
issn.1674-7151.2015.04.006.
BOM B AN S IR SEIR AR A AL A AT
HERE (1) sP R P RS & 2Bk, 2010, 17 (6): 382-384. DOL:
10.3969/j.issn.1008-9691.2010.06.027.
Jia X, Huang Y, Sun JB. The research progress of hemorrhagic
transformation mechanism after acute cerebral infarction
thrombolysis [J]. Chin ] TCM WM Crit Care, 2010, 17 (6): 382-384.
DOI: 10.3969/}.issn.1008-9691.2010.06.027.

(s H3Y : 2017-04-10)



