Advances in Clinical Medicine IifiJREE2453 &, 2023, 13(4), 5205-5214 Hans X3
Published Online April 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.134737

4
y
<

-

B MR
KAFMRE

EX I I

BT BEER, R S
2B MSLERMESEL R HE

R B2 I 5 % 4 2 fE K i

«
§
P

ks H . 20234F3A5H; FHHEM: 20234F3H29H; KA HM: 20234F4H10H

H E

B ZRHAHSRME R K (SAP) R 31 Fik 8 1k U JIEE T i H UL (aSAH) F83% H ELRT DATRPE B FFRAE, CHIE
S HaSAHEE A R R MEK KRN EA X A0 R B ER aSAHEE SAP K &K F R I
WAL, 7k EBUERE318HI7E T BT LR et & /M RHEZ IR IT aSAH B3 IR IR Bk . SRA
HERRS T E E RlogisticE 32 iR 1 SAPRI G E F . F4# Flogistic[Bl )5 J7 ¥E # SESAP H T 5
R, B THEROCH & T HAR (AUCR PPN IERL 7R 1, 853 Bootstrap B BIRFEEE TR R ) 5
UE. 453 63%laSAH B & RASAP, RAEZ19.8%. % F ELogisticE H49HT &R, F£# > 654 (OR=3.17,
P =0.002). RfH5 (OR = 2.824, P = 0.026). ttFMZEIPIELELE S (WFNS)SZ =4 (OR = 2.465, P
=0.029). ¥ KFisher% =3(0R=3.114,P=0.01). H4iffi(OR=1.176,P < 0.001)ZaSAHE & SAP
KL ERER. HXSAMERERMEAAUCAH0.856, PIHKATEFZEA K FHAUCH0.856, 95%
BfXEA: 0.854~0.858. &it: ‘. AWMEE . MWFNSHK. Hil RFisher 4. ABih B4
FERaSAHEESAPRIBSLERFE R . 46X 5AMHER BB TUERE R TI15 R EAETEN B b PPl 53
RESAPRIXR:, F KB REIRYT SREE DAPIE aSAH 5 SAPH K 4

Xiid
SRR T RE L, ZErpAESRYERT A, B400E, TR

A Prediction Model for Predicting
Stroke-Associated Pneumonia in
Aneurysmal Subarachnoid
Hemorrhage Patients

Zijun Wang}, Luo Li?*

TEAEH .

NES|I M ETH, 2. SRR TR S AR A A R 8 TR ). e RS 230k FE, 2023, 13(4):
5205-5214. DOI: 10.12677/acm.2023.134737


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.134737
https://doi.org/10.12677/acm.2023.134737
https://www.hanspub.org/

ETH, T

'Qingdao Medical College, Qingdao University, Qingdao Shandong
’Department of Neurosurgery, Qingdao Municipal Hospital, Qingdao Shandong

Received: Mar. Sth, 2023; accepted: Mar. 29th, 2023; published: Apr. 10th, 2023

Abstract

Background: Stroke-associated pneumonia (SAP) is a common but preventable complication in pa-
tients with aneurysmal subarachnoid hemorrhage (aSAH). It has been proved to be related to the
poor prognosis and long hospital stay of aSAH patients. The purpose of this study was to explore the
risk factors of SAP in patients with aSAH and establish a predictive model. Methods: The clinical data
of 318 patients with aSAH treated in the Department of Neurosurgery of Qingdao Municipal Hospital
were collected retrospectively. Univariate analysis and multivariate logistic regression analysis
were used to explore the risk factors of SAP. The logistic regression method was used to establish
the prediction model of SAP. The accuracy of the model is evaluated by calculating the area under
the ROC curve (AUC), and the internal verification of the model is carried out by Bootstrap Method.
Results: 63 aSAH patients developed SAP with incidence of 19.8%. Multivariate logistic regression
analysis showed age > 65 (OR = 3.17, P = 0.002), smoking history (OR =2.824, P = 0.026), World Fed-
eration of Neurosurgical Societies (WFNS) score = 4 (OR = 2.465, P = 0.029), the modified fisher scale
2 3 (OR = 3.114, P = 0.01) and white blood cell count (OR = 1.176, P < 0.001) were independent risk
factors of pneumonia in aSAH patients. Consisted of these five factors, the constructed model was
valuable in predicting SAP with AUC of 0.856 and 95% CI is 0.854~0.858. Conclusion: Advanced age,
smoking history, high WFNS score, high modified Fisher scale and white blood cell count are inde-
pendent risk factors for SAP in patients with aSAH. The new predictive model combined with these
five factors is helpful for clinicians to evaluate the risk of SAP on admission and adjust treatment
strategies in time to prevent the occurrence of SAP in patients with aSAH.
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1. 5|15

ek X 5 Jis H I (Subarachnoid Hemorrhage, SAH)/E A& A RHIG PR TAE oh i WA 2R, BAR RN
AN A i 2 T ) 5%~10% [1], AH HO6 882 TS 007 B G FHARAR SIS 1 R AEFIBIE AL 1) 2 K . 4R
8, SAH 4 8 N/10 7 N RHE[2], JET:%K 8.3%~66.7% [3]. 1l 4 ol kR i 24 & SAH 1) 3= B2 K [4] -
ANTR) T L) Ao A ZE A A ) I, 59 TR 1k 42k o9 S fiss i I (Aneurysmal - Subarachnoid Hemorrhage, aSAH)
RIFGFRE T R (R ALAE RSN 55 %), FER T HEZ I TAEAMr[5]. B IPAL aSAH F8 25 /i i 457 1 1) 7™
TR, U ARIERfGR R 2R, AMEA B T2 SNRHE A IR0 5 AORE R R AR 5T st R B 2 iR A AL )
TBIT RS B UG, RN ] DL BN A2 . B AT, FSRVPAL aSAH TEEEEE T R4t
FEH WENS 774%. Hunt-Hess P FIX R Fisher 730205 . TEIR PR SL B DLAEIA AT i, By 1 &)
PR ™ R B AL, NI ZE . SRR PEMGSR L. SPERIRUK . B0 R R SRR R 4 3 RORE AN 45
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HIAR T 2R L REEIIUAE | (O DD RE vl S JEMH A R ROREAS S aSAH B A B TS S AH 53] [6] [7]

Hilker 25 A7 2003 4E 14 UCHE HY T 25 FR A 9% 1 fiti 2% (Stroke-Associated Pneumonia, SAP)HI4#%2x[8]. 3T
2015 4F 28 Hp il 98 LR (PISCES)/INLKS: SAP 58 SUNKEH R fG Sk 7 RN T PR IE /YL [9]. SAP 1N
A EAETI I E BRI 2 —, BEWIN T RE AT AR ERE A R GE 6, R E RS TS [10]
[11]. EAMEHE R SAP KRR A 5%~30%2 [A][11] [12]. M3 H E AT R F R A g, RErmE
A R T SAP KRN 11.4%, i tEAs S v FE 0 16.9% [13]. Bk, FHHRA] SAP Eifa A
FEIE ST i Al I BRYT 7 %8, LATIRG SAP IR AE, AT B aSAH B35 Tl 5 st B A5 U N E 2L .

H HO6 T8 PR AR v 238 SAP 1R VE 43 LB 2 ITF R FIR A , dns v ] Frg S M a2 2 A
KB AR VT3 (AIS-APS) [12] E[E ¥ A2DS2 VF7r (RLFEFES . FrEi. AR o). 25 SR ) [14].
T ) ISAN P4 (B2 Fp i ko . PRI R S8 EE 7 DA A B2 TR R4 [15]. ASRFakam i
1, aSAH 3 SAP 1 XU SR TSR B o 24T FORIE 5247 2 B4R SAP MR fale R 2, ke,
Tk, = WENS 204, mck B Fisher 734%. JIR ARG 1697 77 s R V40 . Hh PR 4 i 5 ok LR 40 B Ll
E(NLR) FLEZ it S8 (LDH) % Sz 56 = 2 45 B [3] [16] [17] [18]. {HS/2 X sE R K XT T aSAH 3 SAP K
EFEMAAT 75— M T IGAIE o DRl FRAT T8 T3k TUAFF 57 K A e — AN SR Tl aSAH &35 SAP (1 TIUIAS
AL, SNy SAP TR AR E YT S B,  DAHRRYS 5 aSAH BF TS .

2. IRMRETFZE
2.1 HRMR

(1B WSS T 2016 4F 6 H & 2021 4F 12 HET BT i LR e i & AMEHE B i 97 aSAH i i3 B
{55 . aSAH I W7 HE IR L 16 52 (DSA) BLTHE LI Z A 1&E R (CTAVIE - HERRARAE 9. 1) M
WL M50 AN AN 5 R BT ST SAH; 2) AT T s kR & 1 F R BLAR SF 1R Y7 1 SAH B 3) &
UORIRZBNBE I ] > 72 /NEF; 4) 0% <18 % 5) BEAEAGMEMIRN L 6) SR N EIdR. g
NI A 5 49135 CAE N Bt S T AR 2838 i 17

SAP ZIibrHE[9]: 1) Z/ARFE FAIFRUHER FAER—T: a) JoH A A JE B H U (iR > 38°C);
b) AR LA 4080 > 10 x 10%/L Bi<4 x 10%/L; 3) 4EH > 70 2 f18 A\TEHAR R P H LS IR A 428
2) FERDFFE IR 2 Ti: a) FHIIIRZE, B 24 /N H IR PR c2 BRI 3 43 WA 4
BN B R R EE s b)) B I BN ) R R T R ORI SR (RO > 25 ¢k143)s c) Bl
Wri2 RIS & B R B U WP s d) USSR BT (WHIC4AUTLYE PaO,/FiO, < 300); e) MHk CT fa
P BB JE MR . SUR BB .

2.2. WRWE

AR FAFELN AR 1) B AP L TR R A s 2) HAFBR (R LT BB IRI . e 0o 5

3) ARl AR 2> (BL4% Hunt-Hess $£4>. GCS. WFNS 732%. Bt Fisher 7302%); 4) ABehs g 4hE i

i EAT AR (EAE AN, PRI, HEARN . A, NLR. ZL400E. MZLEA. MR,
HIEAE . MRZRE ML, 80, 8. ). BFFRZ& s ER IR A A SAP.

23. GtFERE

B8R 1K Shapiro-Wilk #5608 € HOIESE. FFEIESSMIAERUISME £ FalEERR, JHEH
AL FEA ¢ AR 56 b 9 AL B 1 4 A o lE IE 25 0 A AR B DL AR A B0 (DY o o B R VS D) R oR,
Mann-Whitney U #5536 EL L0 A . 70 B8 B3R R NEUF (F ), R 2 K mk Fisher RERfKS: 36 2047 75
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oy RAEE 2 [V 22 57 « T ZZIZAK R 1 (VIF) AT 52 PEAS 36 B DR 3R 0 M 55 SAP AHSRAZ (P < 0.10) (]
ZHEILAN, JRl T Logistic [ AN B . 22 ROC #hZkJF i+ 26 T A (AUC) S b 7Y
(KR E 7. JEIL Hosmer-Lemeshow f6r 36 PP At B L AN EFEIE, FFex A b 2k, 285 i Al i i
Bootstrap HLRAEILZEAT 1000 VXA Py ERISAIE . £ Ja 2 il i B R B A 128 B, BLpt I R R A E

P A A il 8 BRI
3. &R
3.1. aSAH & B ek BT RM4FE

HRIENNFERRAR (I 1), ABFFRILgN 318 5] aSAH (% 1), H 63 flgE k4T SAP, K4t
HN 19.8%. “FIERS 59.35 + 12.00 &, Ltk 217 51(62.2%). TEFFAFHIR I, A A ML 1) aSAH
B 5 59.7%, HABE R A o 2 A 25 151(7.9%) F1 32 451(10.1%) . A R S ) B S 12.3%.

LU ASAHBE
(453631)

/HemE (1356)

1R SR RER . SMEE AR
EFFEMSAH,  (376))

247 FHAED BRI T R RSP SATT 10
SAHB%, (67f)
3MERENBR AT 72/ H9SAH
B, (126])

4B BLIERE. (166])
\SRTMALRER. (361) J

MNaSAHEE
(31841)

Figure 1. Flow chart of aSAH patients included in this study
1. aSAH BEMANKRRIRIZE

Table 1. The baseline data of 318 patients with aSAH
52 1. 318 5l aSAH B EMHLER

sk &t R fiti 5 4 Jifi 9¢ 25 b fi
(318 %) (255 7, 80.2%) (63 5, 19.8%)

7 217 (62.2%) 178 (69.8%) 39 (61.9%) 0.228
FUE (D) 59.35 + 12.09 58.13 + 11.59 64.27 +12.89 <0.001
HW > 65 % 99 (31.1%) 64 (25.1%) 35 (55.6%) <0.001
o 1L 190 (59.7%) 147 (57.6%) 43 (68.3%) 0.124

B SR I 25 (7.9%) 17 (6.7%) 8 (12.7%) 0.12
RN 32 (10.1%) 27 (10.6%) 5 (7.9%) 0.531
WA sk 39 (12.3%) 27 (10.6%) 12 (19.0%) 0.067
AR i [A] (OR) 17 (14~23) 17 (14~21) 23 (15~33) <0.001
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Continued
A B4 s (mmHg) 144 (130~160) 142 (130~160) 150 (131~165) 0.2
B &7 5K & (mmHg) 80 (75~90) 80 (76~90) 80 (75~95) 0.37
P33 ik & (mmHg) 103.33 (94.00~113.67)  102.67 (94.00~112.67) 103 (93.67~118.33) 0.266
Hunt-Hess ¥4+ >3 174 (54.7%) 122 (47.8%) 52 (82.5%) <0.001
WFNS 7453 >4 111 (34.9%) 65 (25.5%) 46 (73.0%) <0.001
2 K Fisheries 732 >3 131 (41.2%) 80 (31.4%) 51 (81.0%) <0.001
H Bt mRS W5 >4 151 (47.5%) 100 (39.2%) 51 (81.0%) <0.001
BENFET: 20 (6.3%) 12 (4.7%) 8 (12.7%) 0.037
E &ollin¢ 52 (16.4%) 41 (16.1%) 11 (17.5%) 0.791
14 (< 10%/L) 11.11 (8.43~14.29) 10.20 (8.14~13.27) 14.19 (12.34~17.62) <0.001
rh R 4 i (< 10%/L) 8.82 (5.82~11.99) 8.31 (5.69~11.28) 11.92 (7.75~15.18) <0.001
IR L4 L (x 20°/L) 1.26 (0.82~1.90) 1.20 (0.80~1.82) 1.41 (1.03~2.36) 0.01
ALY (x10°/L) 0.49 (0.33~0.68) 0.45 (0.29~0.63) 0.66 (0.49~0.94) <0.001
NLR 7.58 (3.60~12.94) 7.21 (3.73~12.47) 9.04 (2.33~15.64) 0.39
21 4 (x10/L) 4.48 +0.56 4.46 +0.55 458 +0.61 0.115
MATE F(g/L) 135 (123~146) 134 (122~144) 139 (126~150) 0.079
IR (x10%/L) 222 (191~259) 217 (188~259) 232 (205~262) 0.063
& HE (mmol/L) 8.04 (6.70~9.92) 7.80 (6.49~9.30) 9.65 (7.74~11.28) <0.001
JR 2 E (mmol/L) 5.04 (4.15~6.46) 5.01 (4.09~6.30) 5.05 (4.27~6.63) 0.424
JULEF (umol/L) 60.38 (49.25~74.53) 59.51 (48.97~72.46) 66.27 (52.68~83.40) 0.012
% (mmol/L) 3.50 (3.19~3.81) 3.52 £ 0.44 3.42 £0.49 0.146
By(mmol/L) 138 (136.86~140.00)  138.00 (136.43~140.00)  138.88 (136.83~140.10) 0.413
&(mmol/L) 102 (100~104) 102 (100~104) 102 (100~105) 0.759

VE: aSAH Bhiksg =k I i ;. WENS tH S & SRR .

3.2.aSAH B& SAP HHXE XS

BRI ER, 53F SAP ML, SAP B IR . WENS 73020, 2R Fisher 734%. Hunt-Hess
PP . LIREMAT, SAP A, kg, AREMME. g, b, mULEFY S TR
fifi g 4. 2R BA G AR (P <0.05), VEILE 1 B RER A 58S SAP FHCHIRIZR (P < 0.1),
A 45 & IR G S i A e IR &, I 2 RIE logistic BIHEATIRARAZ IE. 7E logistic [
ZHRTA N R AT AL AT, AN R AR > 0.5, J7 Z KR 1 (VIF)¥9<10, £
BBR 2R 2 [ R 2e M . Z R R M4 R (& 2) (A F# > 65 % (OR = 3.17, P = 0.002). "R H 52 (OR = 2.824,
P =0.026). WFNS 432 >4 (OR =2.465, P =0.029). & Fisher 774 >3 (OR=3.114, P=0.01). H4fl
Hi(OR = 1.176, P <0.001)5 SAP J#37 4%,
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Table 2. Multi-factor logistic regression analysis of SAP in patients with aSAH
52 2. aSAH B3 SAP Z[E % Logistic B354

B P1H OR 95% & 15 [X [A]
W > 65 % 1.154 0.002 3.17 1.529~6.573
A WA sk 1.038 0.026 2.824 1.134~7.031
WFNS %34 >4 0.902 0.029 2.465 1.097~5.54
2B Fisheries 43 2% >3 1.136 0.01 3.114 1.312~7.388
NCAER=E i) 0.162 <0.001 1.176 1.087~1.273
8 -5.185 0 0.006

T aSAH Bl VERR I T L SAP ZEth AR 48 ;. WENS S ph 22 S RHEC -

3.3. ¥ SAP FFmER

i Z K38 logistic [aIH (7 2)MER FPHMRRIAE & 1 AERe . WM. WENS 73Z%. 2t Fisher 732
BB 4 Sk T SAP ) AUC {4 0.856 (7 3) (1 2). BN ABTE4HAE. WFNS 432 Hunt-Hess 1F
43~ 2R Fisher 40221 NLR ) AUC {543 %4 0.741. 0.744. 0.746. 0.748 F1 0.535. 4X)5 LASI £k (14 3)
AT RS T 2 T (1 AT AL . Hosmer-Lemeshow £ 46 25 5 22 7o 214 1 T AR RN 52 B ¢ 2 1] T8 BH &5
Z5(P=0.993), [FRFZ:l 1 SAP TR I IE K1 4), KW 7 %80 RAF A B AEaf 1 . &g 1000
UX[F) Bootstrap H FEAMFEEIEAT T WHERUE, HA YRS AUC 9 0.856, AUC 1 95%E 15 X A4 :
0.854~0.858, f& il | 1L AR A5t 1) PN ¥ A 1k

4. +ig

AWFFEH, aSAH B K4 SAP [N 19.8%, S5eRiHF R AREMLI[11] [12] [13]. HR R
UEW] SAP 5 &3 T K IR BRI (A FIZEBE I FET- A (P < 0.05). [AIIFASHE 7 &I T SAP [ 5 AL fa
R, BIREER . WS . WFENS 732k, 2R Fisher 202 {EBEHF (4. 49N X L5 B9 ] DAAE B
NI 7 5 BRI SR, Sl FH A 2 1 66 R 3 A S PR TRASE R, AUC fE D 0.856, 3 BH IR A ] A5 24 1) 35
Wil R EE A PPt SAP K

Table 3. The predictive value of the constructed predicted model and single index for predicting SAP in patients with aSAH
= 3. MEMTUNRE K B AR TN aSAH BE SAP BTN &

AUC 95% AJ {5 X [f] HrE RBE 5

TRIAE A 0.856 0.807~0.904 0.2547 0.762 0.835
PNUASE:: 0] 0.741 0.675~0.807 12.18 0.762 0.671
Hunt~Hess ¥4 0.744 0.673~0.815 4 0.603 0.827
WENS 432 0.746 0.674~0.818 3 0.73 0.745

2 KL Fisheries 732 0.748 0.682~0.814 3 0.81 0.686
NLR 0.535 0.447~0.623 7.93 0.603 0.557

VE: aSAH 2 kR 1 ik W0 B T B HE i ; SAP A5 A S M 46 AUCROC 2R I ; WENS tHF A4 & 4h R s NLR:
Pz 24T L5 R ECL 40 i B A
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Figure 2. The predicted model and single index predict the ROC curve of SAP in patients with aSAH
2. R TUNARE K BB AMERRTUN aSAH BE SAP Y ROC HiZk

7PN 0 10 20 30 40 50 60 70 80 90 100
PN T = 7 -
4 6 8 10 12 14 16 18 20 22 24 26 28
L 3-4
M K Fisheries %2
0-2
\ V-V
WENSHEZ
I-IIT
LSg i)
Wi 4R 52
AN
>65%
ER —
<65%
Eﬁ 0 20 40 60 80 100 120 140 160 180 200

1000 16 2R 00 020304050607 08 09

Figure 3. The nomogram of the SAP predicted model
[l 3. R SAP USRI B FILL E
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Figure 4. The correction curve between the SAP predicted model and actual observation
4. SAP TSR 5 SLRRALER 2 [B] IR IE B2k

AWFFEIR, aSAH B NBLRT /M E ML A 40 T ot =& SAP L fER N ER . B Al O 2 T
RO, B EAs g T R BB 0 S5 4 AR DR[19]. A GRMI/E N AORE I S 50y, AR LB B
AR AR AR, I R 7 VA 20 B DR 1A T A S S B R, SRR I AR PR SR . B
BIOWEFCIESE, (EA 5 1A [ Y, AP I A AR 248508 0, o 32 22 R ki gn i i 7+ =
[ P75 A R A EEL 200 B 7T T S5 25 BRI [19] [20] o I 6 G 28 401 P 2 AR A 45345 i il 4545 X 4 SR 4, Sk
L 0T P A2 5 2P A o A RO R )i 5 e e S R AR A X 3. Bl AR SN TRI R R, R UK R 2 ik
— N, AT RE 2 A0 G RGN RE[21] o [RIET I FE O 1 4% B 0E I B 4l 2 38U % R4
P, IXATRES AR SAP M EERHNZ —.

TECA M —LmF 7 d, NLR 7l aSAH B35 A S5l % 1 AUC 43525 0.707 [17]F1 0.671 [3], Bl
TR R . FEIIERE EFE SAP AP R RIL T NLR 5 SAP [aRAH G [22] [23]. &M
X2 RMRER TR IRZ, B8 & AR A SRIGE T S 1) 2 5 DA S 453 4 R P 1) [X
B o LR AR MR 5T A BT T B S KRB ) BT T Fe ok i — 20 s NLR X T aSAH &3 SAP 1M fE .

TEIXIR B H, SAP 4 WENS 43 4% > 4 LA R Fisher 7324 > 3 I # 5 LL IR & T3k SAP 4.
X5 OE TS B8, 7 aSAH B, 5 WENS 7324 M mik B Fisher 73255 & A il 48 (1 XU 48 0
FHIR[3] [18]. B WENS 70 R R Fisher 43 AR TR0 007 (I FE B 50 72 o, T 51 RS ¥ 4 B 2 AT
W AEZL, 32— SR T R ARTE INE E,  AITEESZ (S 2 AR YT o RIS P 25 A 45 5 11 R
ZAARINRERT, W R A R MR . IXEER R U RGN SAH J5 Ml B gL 1) KUK .

R FAFTELL N LA EBR . B, RMN—FKERIN aSAH &3, AullE et me, 0
7 IR E 3BT ST TR AR TR A AN A B U RE 77 RIS 2 ORI N TR 2 AN R X B9 7 LA, 9
Xof PR ALHEAT ARG, ABARALAE — A aSAH BT E. JLUk, ABF 78 WA Cf 1 T fis
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b B AR T2y, TeiERT LERT B S O B BN (. 35 =, ABE AR TAT i A
FEIRTT N aSAH B, DX AT TSI KR e P AR RSy a7 /5 1 73 At 7

5. &g

e AW B WENS 320, = R Fisher 432% . ABEhS A4 = & aSAH &3 SAP fJlar
BN R . 456X 5 AN R HH T A YA R T 1l PR 25 2B 78 N Bt P4k 22 8 2B SAP RS, FF KL i iff
BOUA T S IE LT aSAH B3 SAP (k4.

&5k

[1] HEEZESMER %0, FREZSMEE S 2L E R EH, FREZESERN WA LE N A
YE4H. Fh Ik T i H A2 VA TR S 2019 [J]. PR R4, 2019, 52(12): 1006-1021.

[2] Etminan, N., Chang, H.-S., Hackenberg, K., et al. (2019) Worldwide Incidence of Aneurysmal Subarachnoid Hemorr-
hage According to Region, Time Period, Blood Pressure, and Smoking Prevalence in the Population: A Systematic Re-
view and Meta-Analysis. JAMA Neurology, 76, 588-597. https://doi.org/10.1001/jamaneurol.2019.0006

[3] Wang, R., Zhang, J., He, M. and Xu, J. (2022) A Novel Risk Score for Predicting Hospital Acquired Pneumonia in
Aneurysmal Subarachnoid Hemorrhage Patients. International Immunopharmacology, 108, Article ID: 108845.
https://doi.org/10.1016/].intimp.2022.108845

[4] Neifert, S.N., Chapman, E.K., Martini, M.L., et al. (2021) Aneurysmal Subarachnoid Hemorrhage: The Last Decade.
Translational Stroke Research, 12, 428-446. https://doi.org/10.1007/s12975-020-00867-0

[5] Jaja, B.N.R., Saposnik, G., Lingsma, H.F., et al. (2018) Development and Validation of Outcome Prediction Models
for Aneurysmal Subarachnoid Haemorrhage: The SAHIT Multinational Cohort Study. BMJ, 360, Article No. j5745.
https://doi.org/10.1136/bmj.j5745

[6] Hammer, A., Erbguth, F., Hohenhaus, M., et al. (2021) Neurocritical Care Complications and Interventions Influence
the Outcome in Aneurysmal Subarachnoid Hemorrhage. BMC Neurology, 21, Article No. 27.
https://doi.org/10.1186/s12883-021-02054-6

[71 Zhao, B., Yang, H., Zheng, K., et al. (2017) Preoperative and Postoperative Predictors of Long-Term Outcome after
Endovascular Treatment of Poor-Grade Aneurysmal Subarachnoid Hemorrhage. Journal of Neurosurgery, 126, 1764-
1771. https://doi.org/10.3171/2016.4.JNS152587

[8] Hilker, R., Poetter, C., Findeisen, N., et al. (2003) Nosocomial Pneumonia after Acute Stroke: Implications for Neuro-
logical Intensive Care Medicine. Stroke, 34, 975-981. https://doi.org/10.1161/01.STR.0000063373.70993.CD

[9] Smith, C.J., Kishore, A.K., Vail, A, et al. (2015) Diagnosis of Stroke-Associated Pneumonia: Recommendations from
the Pneumonia in Stroke Consensus Group. Stroke, 46, 2335-2340. https://doi.org/10.1161/STROKEAHA.115.009617

[10] Li,J., Zhang, P., Wu, S., et al. (2019) Stroke-Related Complications in Large Hemisphere Infarction: Incidence and
Influence on Unfavorable Outcome. Therapeutic Advances in Neurological Disorders, 12, Article ID:
1756286419873264. https://d0i.org/10.1177/1756286419873264

[11] deJonge, J.C., van de Beek, D., Lyden, P., et al. (2022) Temporal Profile of Pneumonia after Stroke. Stroke, 53, 53-60.
https://d0i.org/10.1161/STROKEAHA.120.032787

[12] Ji, R., Shen, H., Pan, Y., et al. (2013) Novel Risk Score To Predict Pneumonia after Acute Ischemic Stroke. Stroke, 44,
1303-1309. https://doi.org/10.1161/STROKEAHA.111.000598

[13] Ji, R, Shen, H., Pan, Y., et al. (2014) Risk Score to Predict Hospital-Acquired Pneumonia after Spontaneous Intrace-
rebral Hemorrhage. Stroke, 45, 2620-2628. https://doi.org/10.1161/STROKEAHA.114.005023

[14] Hoffmann, S., Malzahn, U., Harms, H., et al. (2012) Development of a Clinical Score (A?DS?) to Predict Pheumonia in
Acute Ischemic Stroke. Stroke, 43, 2617-2623. https://doi.org/10.1161/STROKEAHA.112.653055

[15] Smith, C.J., Bray, B.D., Hoffman, A, et al. (2015) Can a Novel Clinical Risk Score Improve Pneumonia Prediction in
Acute Stroke Care? A UK Multicenter Cohort Study. Journal of the American Heart Association, 4, e001307.
https://doi.org/10.1161/JAHA.114.001307

[16] Ding, C.-Y., Peng, L., Lin, Y.-X., et al. (2019) Elevated Lactate Dehydrogenase Level Predicts Postoperative Pneumo-
nia in Patients with Aneurysmal Subarachnoid Hemorrhage. World Neurosurgery, 129, e821-e830.
https://doi.org/10.1016/j.wneu.2019.06.041

[17] Chen, Y., Lian, B.-Q., Peng, L., et al. (2020) Neutrophil to Lymphocyte Ratio Is a Prognosis Factor for Post-Operative
Pneumonia in Aneurysmal Subarachnoid Hemorrhage Patients. Chinese Medical Journal, 134, 682-689.

DOI: 10.12677/acm.2023.134737 5213 Il R 125 23k i


https://doi.org/10.12677/acm.2023.134737
https://doi.org/10.1001/jamaneurol.2019.0006
https://doi.org/10.1016/j.intimp.2022.108845
https://doi.org/10.1007/s12975-020-00867-0
https://doi.org/10.1136/bmj.j5745
https://doi.org/10.1186/s12883-021-02054-6
https://doi.org/10.3171/2016.4.JNS152587
https://doi.org/10.1161/01.STR.0000063373.70993.CD
https://doi.org/10.1161/STROKEAHA.115.009617
https://doi.org/10.1177/1756286419873264
https://doi.org/10.1161/STROKEAHA.120.032787
https://doi.org/10.1161/STROKEAHA.111.000598
https://doi.org/10.1161/STROKEAHA.114.005023
https://doi.org/10.1161/STROKEAHA.112.653055
https://doi.org/10.1161/JAHA.114.001307
https://doi.org/10.1016/j.wneu.2019.06.041

ETH, T

(18]

[19]

[20]

[21]

[22]

[23]

https://doi.org/10.1097/CM9.0000000000001304

Meng, N., Ye, Z., Liu, Y., Qin, C. and Su, Y. (2021) Impact of the “Weekend Effect’ on Hospital-Acquired Pneumonia
after Aneurysmal Subarachnoid Hemorrhage. Postgraduate Medicine, 133, 974-978.
https://doi.org/10.1080/00325481.2021.1959936

Cao, F., Wan, Y., Lei, C., et al. (2021) Monocyte-to-Lymphocyte Ratio as a Predictor of Stroke-Associated Pneumo-
nia: A Retrospective Study-Based Investigation. Brain and Behavior, 11, e02141. https://doi.org/10.1002/brb3.2141

Gill, D., Sivakumaran, P., Aravind, A., et al. (2018) Temporal Trends in the Levels of Peripherally Circulating Leuko-
cyte Subtypes in the Hours after Ischemic Stroke. Journal of Stroke and Cerebrovascular Diseases, 27, 198-202.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.08.023

Santos Samary, C., Pelosi, P., Leme Silva, P. and Rocco, P.R.M. (2016) Immunomodulation after Ischemic Stroke:
Potential Mechanisms and Implications for Therapy. Critical Care, 20, Article No. 391.
https://doi.org/10.1186/s13054-016-1573-1

Zhang, P., Zhang, W., Shi, W., et al. (2022) Swallowing Function after Acute Ischemic Stroke: Development and Va-
lidation of a Novel Clinical Prognostic Model. Frontiers in Nutrition, 9, Article 970253.
https://doi.org/10.3389/fnut.2022.970253

Wang, Q., Liu, Y., Han, L., et al. (2021) Risk Factors for Acute Stroke-Associated Pneumonia and Prediction of Neu-
trophil-to-Lymphocyte Ratios. The American Journal of Emergency Medicine, 41, 55-59.
https://doi.org/10.1016/j.ajem.2020.12.036

DOI: 10.12677/acm.2023.134737 5214 Il R 2% 27 3k e


https://doi.org/10.12677/acm.2023.134737
https://doi.org/10.1097/CM9.0000000000001304
https://doi.org/10.1080/00325481.2021.1959936
https://doi.org/10.1002/brb3.2141
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.08.023
https://doi.org/10.1186/s13054-016-1573-1
https://doi.org/10.3389/fnut.2022.970253
https://doi.org/10.1016/j.ajem.2020.12.036

	动脉瘤性蛛网膜下腔出血后发生卒中相关性肺炎的预测模型
	摘  要
	关键词
	A Prediction Model for Predicting Stroke-Associated Pneumonia in Aneurysmal Subarachnoid Hemorrhage Patients
	Abstract
	Keywords
	1. 引言
	2. 研究对象及方法
	2.1. 研究对象
	2.2. 数据收集
	2.3. 统计学方法

	3. 结果
	3.1. aSAH患者基线资料特征
	3.2. aSAH患者SAP相关因素分析
	3.3. 构建SAP新预测模型

	4. 讨论
	5. 结论
	参考文献

