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[HZE] BY WSS iEeE (TCD) MBI B WGP Xk D) 6e i) h & PPk A (B
K HCXE TS B FIMMAAE . Fo5E WEE ST 2017 4F 1 H % 2018 4F 6 H AfEA T 98 14l e H AT
. 128 d WG/ AL (56 4] ) FISET-4H (42 4] ), s s —RRIm R YERE . Stk A T 58
PEAEREIRBLIE 2 T (APACHE T ). BT ER (CAM-ICU ), ABES 1 RIS 3 K1) TCD 2%k
PSV. Vm. EDV. PI. RI, ZMridiiE A mfE TCD 24255, I8 ROC 4k FHEfH (AUC)
TEAG BN TR T BN (. G558 JET-40 APACHE T1 40 METRAE G A 2 500 s T
AAE (P <0.05), JCIg/&s 1 RS2 3K, WidliE PSV, Vm, EDV 2R E4tit#m X, /&
AL PL B RURTFAET 41 (P < 0.01), ZAEAF415 3 R PI K RIS 1 RIIE T (P <0.05),
MAET 4 1. 3 K Pl K R W A8 {k, ROC AEFEITZE B R% 1 K Pl. 45 3 K PI, DaylPI-
Day3PI. %5 1 K Rl. % 3 X RI, DaylRI-Day3RI } APACHE I il ffe 254 s % 5 B9 AUC 43491
% 0.657. 0.835. 0.730, 0.707. 0.826. 0.705. 0.815, P ¥ << 0.01, 445 3 K PI 4 Wi {H K 1.02
W, REUE N 85.7%. FiFE N 61.3%, 43 K RIFWHE N 0.62 F, REUE K 78.6%. FiFE N
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[ Abstract ] Objective To study the dynamic evaluation value of transcranial Doppler (TCD) in cerebral
circulation and brain function of sepsis patients and its predictive value of the prognosis. Methods A retrospective
analysis was performed on 98 sepsis patients admitted to our hospital from January 2017 to June 2018 who were
divided into the survival group (56 cases) and death group (42 cases) according to the 28-day prognosis. The general
clinical data of the patients, acute physiology and chronic health evaluation Il (APACHE II), delirium assessment
scale (CAM-ICU), and TCD parameters PSV, Vm, EDV, PI, RI on the first day and the third day of admission were
collected, and the differences of TCD parameters at different time points were analyzed between the two groups,
the area under the ROC curve (AUC) was calculated and evaluating their predictive value of sepsis outcome was
evaluated. Results APACHE I score and the number of patients with sepsis encephalopathy were significantly
higher in the death group than those in the survival group (P < 0.05). There were no significant differences in PSV,
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Vm and EDV between the two groups on the first day and the third day. The PI and RI of the survival group were
significantly lower than those of the death group (P<0.01). In the survival group, Pl and RI on the third day decreased
significantly compared with those on the first day (P < 0.05), while in the death group, PI and RI on the first day and
the third day did not change significantly. ROC survival curves showed that Day1PI, Day3PI, Day1PI - Day3P]I,
Day1RlI, Day3RI, Day1RI - Day3RI and APACHE I predicted AUC of the prognosis of sepsis patients were
0.657, 0.835, 0.730, 0.707, 0.826, 0.705, and 0.815 (P < 0.01). When PI cutoff value on the third day became 1.02,
the sensitivity was 85.7% and the specificity was 61.3%. When RI cutoff value on the third day became 0.62, the
sensitivity was 78.6% and the specificity was 71.4%. Conclusions TCD parameters, Pl and R, are of certain value
in the dynamic evaluation of cerebral circulation and brain function in sepsis patients. PI and RI on the first day and

the third day and the differences between them are all valuable in predicting the prognosis, and PI and RI on the third

day have greater predictive value.
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Fig 1 TCD images of sepsis patients on day 1 and day 3
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FEAE R x 2 KB, 24 TCD F8 AR WR WA 1Y
ZIRH TAERF 2R (ROC ), T4 4 T i area
under curve, AUC), K48 Fm %0 H il f5 i) fe £
A, L P < 0.05 HZEFHASIE X,

2 #R

2.1 —RIGRER

LA 98 BiliEE A M 65 + 16 )%, B 61 4l
HA74H 56 BIFNFET 41 42 1], FET-4H GCS P-4 &%
FHAAFAH . 1 APACHE 195y, M2 L) S
FRE YR AE R L B3 S 2 8 T A A4 (P #4 <0.05),
F5h, FETTHIMGEENGR (% + Bk ) KA G
B 2T, BRI AE  (P<001) (£ 1),
2.2 TiZH TCD S#tLi

TCD S8 HLs - (1) 565 1 RAAFLL P1 K
RIETIET- 4, 2mFES = L (P<0.05),
MPZH ] PSV \Vm \EDV 25 7 Ic4t i 5 X(P>0.05 ),
W2, (2) 55 3 RAEFHR P & R FAET-4,
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Table 1 Comparison of the clinical data between the survival
and death groups

MREE R

2
9 (f) () (op) FHPHE
4] 6516  64+18  67+12  -1034 0304
B (fl, %) 61(62.2) 33(589) 28(66.7) 0612 0434
HsCRP[mg/d] 123+83 13089  116+77 0677 0501
pH 7.36+0.11 7.45:003 7.36:0.19 1723 0.088
PCO,(mmHg) 31£10 29+3 29+10 0867 0.389
MAP[mmHg] 83+16  84+14 8119 0946 0.347
GCS[ 4] 13+3 1412 12+4 2522 0014
APACHE T [4+] 13+7 1045 17+7 5968 <0.01
CAM-ICU[ PR, (],%) ] 20 (204) 9(17) 11(333) 3047 0.081
B+ Bk (], %) 32(327) 12(214) 20(476) 748 <0.01
ML (B, %)  21(214) 7(125) 14(333) 6.187 0.013
WA, %) 18 (184) 5(89) 13(310) 6365 0012

2 ARG 2F 5 X (P<0.05), 1 % 41 [7] PSV .
Vm .EDV 2RIt X (P>0.05), W3 3. (3)
A PL R RIS 1R 3 RINEE R TIET:
W, ERAEFGIHFE (P<0.01), W#% 4.

TCD ZHUA NI THIG LA, AfF4rh e Pl
I RIZESS 3 REFHHCES L RA TR FRE, HA
GiiteFE X (P<0.05) , WLIK 2 Fil&l 3, BET-417E5S
1 KA 3 FAMFEH P AN RIE 2% RIcge i
X (P>0.05), UL 4 FnlE 5, AT WA LIRT7 A
AT S, WAET-ZLiAYT RIS NG JC I
AR

£ 2 PN 1K TCD 250t

Table 2 Comparison of TCD parameters between the
two groups on the first day

eIzt JeBEAE TR Tt PE
PSV (cm/s) 96+20 95 + 22 89+14 1553 0.124
Vm (cmfs) 5414 56 + 15 52+12  1.732 0.087
EDV (cm/s) 34+10 36+ 10 33+9  1.669 0.098
Pl 1.12+0.13 1.09+0.11 1.16+0.12 -2.981 0.004
RI 0.64+0.04 0.63+0.04 0.65+0.04 -3.569 0.001

F3 AN 3K TCD S5t
Table 3 Comparison of TCD parameters between the
two groups on the third day

fEbs MEERIE  Affd el i PAH
PSV (cm/s) 91+19  91+15  92%22 -0.177  0.860
vm (cm/s) 54+12  56+11  52+13 1389  0.169
EDV (cm/s) 35x8 36+7 339 1778  0.08
PI 1.03+0.61 0.96+0.12 1.12+0.12 -6.836  <0.01
RI 0.61+0.05 0.58+0.05 0.64+0.04 -6.789  <0.01

R4 A P X RIAITRIG 2218
Table 4 Comparison of Pl and RI before and after treatment
between the two groups
LD e AL FET-41 tfE P{H
Dayl1PI-Day3PI 0.09 +0.14 0.13+0.14 0.02+0.12 4.114 <0.01
DaylRI-Day3RIl 0.03+0.05 0.04 +0.05 0.01+0.03 3.829 <0.01

2.3 Pl. RI XBRFETFHTNMNE

% 1K Pl % 3K Pl, DaylPI-Day3Pl, %
1K RI. %8 3 X Rl } Day1RI-Day3RI. APACHE II
T e 250 2 U 19 AUC 435114 0.657( 95%Cl
0.545 ~ 0.769). 0.835 (95%Cl : 0.758 ~ 0.913).
0.730 (95%Cl : 0.631 ~ 0.828). 0.707 ( 95%CI :
0.602 ~ 0.812). 0.826 (95%Cl : 0.746 ~ 0.906 ).
0.705 (95%CI : 0.602 ~ 0.808). 0.815 ( 95%CI :
0.728 ~ 0.901), P # < 0.01, A WL %5 3 K PI %
RI (TN M (E B K5 APACHE TTAH2Y, Tish 1 K
Pl. DaylPI-Day3Pl. % 3 X RI & DaylRI-Day3RI
FR T A A B K. 2428 3 K PR KT (B ok 1.02
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Fig2 Comparison of PI between the first day and the third day in the

survival group

169 _ P>0.05
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Fig4 Comparison of PI between the first day and the third day in the

death group

B, TR i BEAE UG 1Y R AHE S 85.7% . HFSFE N
61.3%, %5 3 K RI#Wi{E & 0.62 i}, TG M dE i
T B9 RARE N 78.6% . FRSF N 71.4%., VLK 6

NF% 5,

R5  AIEIRIIMEEAE U ) ROC 2347
Table 5 The ROC analysis of each index for predicting sepsis

prognosis

e
b7 AUC 95%CI A ﬁffﬁf ﬁif);
Day1PI 0.657 0545 ~ 0.769 112  66.7 714
Day3PI 0.835 0.758 ~ 0.913 1.02 857 61.3
DaylPl-Day3Pl 0.730 0.613 ~ 0.828 0.13  55.4 88.1
Day1RI 0.707 0.606 ~ 0.812 0.64 714 73.2
Day3RI 0.826 0.746 ~ 0.906 0.62  78.6 714
DaylRI-Day3Rl 0.705 0.602 ~ 0.808 0.38  57.1 83.3
APACHE I 0.815 0.728 ~ 0.901 125  78.6 76.8
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Fig 3
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Fig 6 ROC curve of indexes for predicting prognosis
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TR DAL BH AT o A E e EE0E &) B S PIAE,
AT DA BT S « BRI N ThAEIRGE |
SE A SIRRS . ERT . B S R, B
e BT A G i ( sepsis-associated encephalopathy,
SAE) . W FuR BN E 98D G I RAG AE SAE
RIRIEENH 2 — ", SAE 1] BE A M ST ) 1 2
SRR, RMEHEREW TSI EREE, S5
ik 75 1E S A7 3 I B b B, Rl b A
MAE IR AR B B ) T i D B 7 . 28 DG B 2 o

TCD fE N—TiIhaE. MifE3A MM dER N
PERG A 7y, AT DARLZ 20 AR WA . e . 44k
R BRI, CT PAA MRI 25— R¢ BN B B hont
JHEAE SR AT VS T ERAT T 0 4 B T B
Pl A ZN4EE, WL BT R YBHIHE4L,
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BT Tk R A A I A R, e PR otz i B 7 5
Vm Sy P35 MR A, S S . B TR,
TCD Ay DA it il & 0K i o sh ik i 224k, et
S (6 1 00 i i 9% AR Ak B4, De Azevedo 45 MY
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Pt A AEREANAR, T PN, B8 M MRS T B
M SRR, ] BB 280 A JBURE 5 | S B fIf A
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AR TCD S 80H T 5340 Bl 20 i o 1 7
fn U, (B B RE HR 0 0 R VA 2 B ) AN B AR
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3 R TCD 474k, MIf T e A, vPAG
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B SAE (I FRAEIR U, 336 bk 2% B i SAE 45
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P4 B AERY . MRS i pH AR i AR IR I
PAK P 3 lik R &3 22 S e gn ik 3, AN HERR
T T R 2T i LTS FEE P RS, P L AR A A
B, FET:4L1H APACHE 111748 & T
A, SAE BEGIBL L TAGFYH, BT
M thEcE H TR E IR 2E . B esf 1 Rikg
3R, FETCZH PLAIRI ¥ TAAE4, T paE A
PSV. Vm., EDV W ZER TGI8 X, FERAHN
FIa =4, MEREEZET PLA RI AL UK.
1M PLAD RI TS 47 28 T 4H M IS 58 22, FH
D15, LG IE PR K Th REIS DA X B 2 . 3))
S PLL RIZE 1 RAEE 3 RAIE O EIR,
S 3 KPS RIFEEREE 1 KT, 1
U240 PI 5 RI BIMES T AR, W RESRRAEAF
2 £ P 1t A DT e R PR IR U R B, TR
FIRIE AT

MREREEE S 1 R PISL3, ATl s
HIIATRE, AUC y0.908, #BUEE N 95%, HrFEN
88%. MG BT RIS 1 K Pl RI AT
M SAE, AUC 3 >0.7, #&WrE 474 1.16, 0.65.
SAE N REMERRE B EH LT ML B R R, HAH
Fm R PL K RI R8BI 055 7 5 B % i D RE 1% O
Bl Pl RI AT MO tE 24k,  RImAAshAs TCD 4
DU R #RE TS A — € [ AN E . APACHE 1T &
A B ERE S )2 B IR PR £ R 1
FREE RS RS FEARPRTE 1 RKPL B3R
Pl. DaylPI-Day3Pl. % 1 K RI. % 3 & RIl. DaylRI-
Day3RI 2z APACHE 11 ¥ 0] Tl fife 23 58 38 T
AUC 4 %l & 0657, 0.835. 0.730. 0.707. 0.826.
0.705. 0815, JLA1%5 3 K PI & RI T ECK,
L APACHE TTAHY, 4% 3 K Pl &b {E 0 1.02 K,
RIE N 85.7%- R E N 61.3%, 2 3 K RI #lHr
5 062 I, REUE N 78.6%. HF5FE N 71.4%.
Pl RI 524 T S (A A &1, {2 DaylPI-
Day3Pl, Dayl1RI-Day3RI # K& 737l v 0.13. 0.38 Iif
GEE RSB, RN 88.1%. 83.3%, = IHE
N 554%. 57.1%.
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