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41 97 i) SCAP 3 4715 65 i, 56T 32 §i],28 FHRIEH 32. 99% . HAFIE 4 L JET-41 R H A e if NEWS2 §F
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0.411.0. 709, ¥ P<<0.01)., ZF % logistic [F 437 2 7% . NEWS2 ¥4 R FL B2 SCAP B & 28 KAET 1y M 57
kB % (OR = 1. 422,95 % CI:1. 043~1.938;OR = 1. 635,95 % CI ;1. 072~2. 492, P<C0. 05), ROC 4> #r
WoR, 55405 APACHE [ P40 Al NEWS2 3 43 Il FLER X SCAP 85 28 K AL T 1y Fl i 1 R 47 [ ith £&
THEF(AUC) 43514 0.740,0. 721 VS 0. 772, Z i} 0. 506.,1. 141, 3] P>>0. 05]; >4 NEWS2 ¥ 43 . Ifil 7. B8 5% FE %
W 43 312 7 43 1. 96 mmol/L B, R 43 1k 81.3 %6 .68. 7% 45 53 BE 435l A 63.1%.75. 4% . NEWS2 P43 Ik
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Value of National Early Warning Score 2 combined with blood lactic acid
in predicting short-term prognosis of patients with severe community-ac-

quired pneumonia

YANG Hui-an', YU Xiao-ling>, HUANG Shui-wen®, CHEN Rong-hua', HAN Li-fen',
GUANG Shen-can' (1. Department of Infection; 2. Department of Pharmacy; 3. Department
of Critical Care Medicine; 4. Department of Laboratory Medicine, Mengchao Hepatobiliary
Hospital of Fujian Medical University, Fuzhou 350025, China)

[Abstract] Objective To evaluate the value of National Early Warning Score 2 (NEWS2) combined with arterial
blood lactic acid (Lac) level in predicting short-term prognosis of patients with severe community-acquired pneumo-
nia (SCAP). Methods Data about neutrophil-to-lymphocyte ratio (NLR), oxygenation index, NEWS2 as well as
acute physiology and chronic health score (APACHE II) of adult patients with SCAP admitted to a tertiary first-

[k AT 2022-09-21

[FEETH] g ARFAREE W FIH (2020J011155) 5 46 #4801 AE f R o35 458 T A4 55 38 50 H (2020GGB047) 5 4 g o B 25 K 2%
15 A I PR % T ¢ B 350 H (XB2022017)

[EHRAN] BB 979 -), 5 QUK AR A BN T IR B, 322 A 30 P g i 5% .

[EfEEHE] v E-mail: xiaolingyu82@163. com



= R Y P il 24 A 2023 45 2 A5 22 #4545 2 ) Chin J Infect Control Vol 22 No 2 Feb 2023

class hospital from May 2017 to May 2022 were collected retrospectively. According to the 28-day prognosis, pa-
tients were divided into survival group and death group. Differences between two groups were compared, and corre-
lation of main indicators were analyzed. Multivariate logistic regression analysis and receiver operating characteristic
(ROC) curve were adopted to analyze the predictive value of NEWS2, Lac and their combination on the risk of death
in SCAP patients. Results A total of 97 SCAP patients were enrolled, 65 survived and 32 died, with a 28-day mor-
tality of 32.99%. Compared with survival group, NEWS2 score, APACHE [[ score, procalcitonin (PCT), NLR
and blood Lac increased significantly in death group, while CD3" CD4" T lymphocyte and oxygenation index de-
creased significantly, with significant differences. Blood Lac had a good correlation with NEWS2 and APACHE ]
(r=0.411, 0.709, both P<C0.01). Multivariate logistic regression analysis showed that NEWS2 and blood Lac
were independent risk factors for 28-day mortality in SCAP patients (OR = 1. 422, 95%CI 1. 043 — 1.938; OR =
1.635, 95%CI 1.072 = 2. 492, both P<C0. 05). ROC curve analysis showed that compared with the traditional
APACHE ]| score, NEWS2 and blood Lac had good predictive value for 28-day mortality of SCAP patients (area
under the curve [AUC]: 0. 740, 0.721 vs 0. 772, Z=0.506, 1. 141, both P=>0.05). When the best cut-off values
of NEWS2 and blood Lac were 7 points and 1. 96 mmol/L respectively, the sensitivity were 81.3% and 68. 7%, the
specificity were 63.1% and 75. 4% respectively. The combination of NEWS2 and Lac showed higher predictive va-
lue (AUC: 0.776 vs 0.772), with higher sensitivity (84.4%) and specificity (70.8%). Conclusion NEWS2 and

blood Lac at admission are independent risk factors for the 28-day mortality of SCAP patients, both had high predic-
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tive value

than single score.

. NEWS2 combined with blood Lac has higher predictive value in short-term prognosis of SCAP patients
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dictive value

O 41 X 3R 45 P fili 98 (severe community-
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(CD3" CD4" & CD3" CD8" ) %48 % . 3 115 vtk
7 2 55 96k £ 40 i e {1 (NLR) , NLR = NEU/LYM,
BEABE 8 h Al 1 mL g ki, % GEM
Premier 3000 43 A 47 i <43 T« SR FH HL AR 26
EBNIK M FLER Ko SRAEMEIEIR: B ARG
T ZIHe.0 m I (GE Dash 4000 440 i sk A
B Fisf ok 3 I R A 6 ot R ik AR RN R AR L R
LB IR B 1 T B 4 HE NEWS2 31 43 AR i ik
FEVE4Y « 314 25 A5 40 AH 1530 0 80 B 20 43
HbhZHARERAMEZHRETE S RS
(ACVPU) . M3 T I EE

1.2.2 iz LAHKZE SCAP S ifF 58 e i, LA
55 28 REl B H SE T2 N BF R4 i W U 5 AR 4l 28
28 KRG o0 AAETH AL T4 .

1.3 %it¥ 5% N SPSS 26. 0 48 i #4581
A BRI G831 43 A » GraphPad Prism 9. 3. 1 k47
2, TR DA BIECR T R RN R o K
oL Wl A S | T SN o < e Rl VAR5 QO LV 5 VA 44
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K5 s 2K T S pearman K 51 43 #7 5 % JH —JC logis-
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Bl £k R L CAUC) . R 323K & T 1E HEAiE
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hESFAARIFE .
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2.1 MR H AR AT A ARG
INAFTE AR UE BLlm R 55 852 B 1 SCAP (835 97 1],
Pk A1 (42,27 %), Bk 56 1(57.73%) s Btk
B 1.37:1, FHFER (70, 68 £ 10.14) %, Bl 28
RICT: 32 4] (32.99%0) , f£1& 65 fi (67.01%), Wi
2H AR AR S ) L IR B LR s BRI R LA
BIHUAE e B R R 5 43 A 1 B0 LU AL, 25 S o g it
RN P>0.05), SEGEHNLK LT HEH
NEWS2 ¥4y . APACHE [l #4085 &, 22 %4 5531
RN P<0.001) s SEGEA R LT B
i) PCT .NLR J% i L2 5 B B J+ & . CD3* CD4* T
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(¥3 P<<0.05); B4l Bt #% ALB, WBC, Hb,NEU,
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Table 1 Comparison of general data and peripheral blood indicators between SCAP patients in survival group and death group

HiH FEIG 4L (n = 65) FET-4 (n = 32) X/t Z P

P CH) 70.49£9.57 71.06 £ 11. 36 0.259 0.796
LB %) ] 38(58. 46) 18(56. 25) 0. 043 0. 836
WA s L3 26 ] 20(30. 77) 8(25.00) 0.348 0.555
s sk L (6D ] 13(20. 00) 7(21.88) 0. 046 0. 830
gL o]

T I R 9 30(46.15) 12(37.50) 0. 654 0.419

W PR 5 15(23.08) 6(18.75) 0.237 0. 627

i I 45 10(15.38) 8(25. 00) 1.312 0.252

RNyt 7(10.77) 5(15.63) 0.126 0.723
A= i AL

SBP(mmHg) 100. 0(88.0, 129.0) 102.5(76.3, 127.3) -0.925 0. 355

DBP(mmHg) 60.0(51. 0, 74.0) 58.0(50.3, 73.8) -0.177 0. 860

RROK /45 22.0(20.0, 25.0) 25.0(20. 3, 30.0) —-1.827 0. 068

PGR/4D) 96. 0(88.5, 110.0) 104.5(92.5, 118.8) -1.896 0. 058

I CC) 37.70(37.05, 38.25) 37.85(37.13, 38.50) -1.052 0.293
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43k 1 (Table 1, Continued)
H 4L (= 65) FET-4L(n=32) X/t Z P
SC G = A8 bR
WBC( X 10°/L) 11.08(8. 75, 14.40) 11.67(9.76, 15. 45) -0.867 0. 386
NEU( X 10°/L) 9.30(7.09, 12.26) 9.72(8. 04, 12.78) -0.898 0.369
LYM(X 10/L) 1.01€0.91, 1.1 0.95(0.71, 1.07) - 1.765 0.078
NLR 9.27(6. 68, 12.72) 11.41(8.90, 15.29) -2.110 0. 035
Hb(g/L) 134.0(111. 0, 151.0) 126. 0(105. 3, 138.0) -1.719 0. 086
PLT(X10°/L) 120(111, 131) 117C104, 126) —1.194 0.233
ALB(g/L) 33.00(29. 00, 38.50) 31.00(28. 00, 34.75) -1.322 0. 186
ALT(U/L) 35.0(25.0, 53.0) 46.0(27.5, 74.3) —=1.700 0. 089
WLEF (mg/dL) 69.57(54.72, 108.87) 84.64(62.32, 142, 28) —1.749 0. 080
It 4 (mmol/ L) 7.46(5. 41, 10.55) 8.09(5.88, 11.20) -0.875 0.382
FLHR (mmol/L) 1.54(1.20, 1.97) 2.39(1.69, 4.34) -3.529 <<0. 001
PCT(ng/mL) 1.87(0.75, 5.60) 5.16(2. 04, 11.01) —-3.134 0.002
CD4* (4>/pl) 420(330, 478) 370(278, 447) -2.064 0. 039
CD8* (A4~/pl) 270(195, 329) 227(140, 309) -1.611 0.107
pH 7.42(7.36, 7.42) 7.38(7.33, 7.48) -1.881 0. 060
Pa0, (mmHg) 70.69(60. 33, 81.36) 62.51(57.49, 77.27) -1.711 0.087
HCOs5 (mmol/L) 23.0(21.0, 25.5) 22.0019.0, 25.0) -1.383 0. 167
SpO, 94.0(90.5, 96.0) 91.0(89. 3, 95.0) -1.872 0. 061
A A8 (mmHg) 155. 11(102. 15, 217.90) 125.33(87.86, 160. 86) - 1.991 0. 046
Jie B AR v [ (26D ] 10(15. 38) 10(31. 25) 3.298 0. 069
A RIHL A AL 0D ] 8(12.31) 7(21.88) 0. 859 0.354
NEWS2 $#43 (43) 6(6, 11) 10(8, 13) -3.877 <<0. 001
APACHE 11 ¥4y (43 17(13, 19) 24(17, 31) —4.353 <0. 001

1 : SBP Ry 4 & s DBP b &7 5K Fe s RR g RFIR A5 2 5 P oy ik 28 5 SpO, Ay ik 1fi S A A0

2.2 SCAP % :# h3L8g 5 NEWS2 i 4. APACHE
#4482 #  Spearman FH 14 5 #r 45 51
BR,SCAP & MA RS NEWS2 45 &£ 1IF 41 &

3l ik 1M FL R (mol/L)

Figure 1
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2.3 R F NEWS2 3% 4 fo 5L 8% K F 5 J% 58 %
X % BHEM NEWS2 974 EBE P4 B
~8 4315 53.61% ,NEWS2 {43 H 5~8 43 3
M S % 17,390 . i JE i NEWS2 ¥ 43 34
WG A 9~12 43K 51. 72 % L 1E 13~20 4
N 3K 56.25% . WL 2,

AR I LR /K AR AR K P IXTR] i FL R
<2 mmol/L 5 64. 95%@%%%121‘@%%% 20.63%,
B B0 238 1T L R K T 1 v 2 G L T I LR
=6 mmol/L & ik 75.00% ., W3 3,

x2
Table 2

A NEWS2 353 X [] 4 3 i i sE 3%
Distribution and mortality of patients in different

NEWS2 intervals

NEWS2 43

D D ABD RERCOD

F 3 NI I FLER KV S8 S A Ko AE R
Table 3 Distribution and mortality of patients with different

blood lactic acid levels

ARIAM . feimcoh @D D D
<2 50 13 63 20.63
2~ 10 8 18 44. 44
4~ 3 5 8 62. 50
= 2 6 8 75. 00
&t 65 32 97 32.99

2.4 SCAP &% 28 X e =R I& 8 & B & 5 4

DARG 17 28 RAET- A AR G (R /2 =1, 5 =0), 44
AF RS Hr g P<<0. 05 4845, ffi FH =T
logistic [ 19 43 #r i 26 T 26 T XU RS 1 fa s R 2%

G 25 R W] R 5 h 1 3l ko FLER  NEWS2 P43 &
0~ 4 6 0 6 0 APACHE [l ¥4 && SCAP i # 28 RIET- 1 Il <7
5~8 38 8 46 17.39 fEl R £ (5 P<<0.05), W3 4,
9~12 14 15 29 51.72
13~20 7 9 16 56. 25
it 65 32 97 32.99

Rz 4 SCAP Hi# 28 KIET-H) T logistic [#] 13 4 #r
Table 4 Binary logistic regression analysis of 28-day mortality in SCAP patients
A5 B SE Waldy? P OR 95%CI
CD3* CD4* 0. 005 0. 005 1.265 0.261 1.005 0.996~1.015
NLR 0.072 0.078 0. 864 0.353 1.075 0.923~1. 251
PCT 0. 042 0.071 0. 360 0.548 1.043 0.909~1. 198
1L 0. 491 0.215 5.215 0. 022 1. 635 1.072~2. 492
AT 0. 006 0. 005 1.766 0.184 1..006 0.997~1.016
NEWS2 43 0.352 0. 158 4,961 0. 026 1.422 1.043~1.938
APACHE I ¥F4% 0.313 0.078 16. 220 <0. 001 1.368 1.175~1. 594
g -12.908 3.822 11. 405 0. 001 0. 000 -
2.5 AR E E AN SCAP & & s 64 M 1a 0.776(95%CI:0. 680~0. 855), & F APACHE [l

w W G E A TR APACHE [ ¥4y AUC
0.772(95%CI 0. 676 ~0. 851),
FLBE Ay AUC 4y 9 & 0. 740 (95% CI: 0. 640 ~
0.815),¥>0.7
HH 2R IF T
05), 7 5l 5

0.824) .0

Y53t 2

{5 51 A

.721(95% CI 0
XF SCAP (83 fy Fil o {8 R 4 {3 =
B X (Z=0o.
APACHE ]]ﬁﬁitlzisa %w@a—ﬁﬁ%ﬁ”ixu
.506.1. 141, P>0

630 ~

NEWS2 345 . IfiL

299, P > 0.

NEWS2 ﬁé} Z e M SCAP £

o IMFLAR +
%Eﬁ AUC

PAM(Z =

0.063,P>0.
SCAP & 28 K HE T KUK 52 5 1 - 24 1l L AR #5

05) , T 55 BE Fe 1 o LE TN

Wi fE R 1. 96 B, REGE N 68. 7%,
M NEWS2 750 # Bl Ry 7 B, R R 81.3% . 4
SEREER 63.1% ;24 APACHE I 3 4% #8 k7 {5 & 20
I, RABE N 65. 6%, FE SN 83. 1% Ml FL R +
NEWS2 14 3505k A3 K I B 28 F0 8 R 84. 420, %

SEREER 70.8% ., WFE 5K 2,

RN 75,4005
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RS KEKRHEZTM SCAP B #H 28 KFUS H1EAS #r (i

Table 5 Evaluation value of risk factors in

predicting the 28-day prognosis of SCAP patients

| AUC 95%CI P RAEEME  REECD RS () RSE R
I FLER 0.721 0.630~0. 815 <0. 001 =>1.96 68.7 75.4 0.441 3
NEWS2 343 0. 740 0. 640~0. 824 <Z0. 001 =>7.00 81.3 63.1 0.443 3
APACHE [l ¥4 0.772 0.676~0. 851 <0. 001 =20. 00 65.6 83.1 0.487 0
1L IR + NEWS2 343 0.776 0. 680~0. 855 <<0. 001 - 84. 4 70. 8 0.551 4
10 e ST AR LS WL R S BRIk 3 A NEWS2
T VAN A I LR AE B SCAP 1% 28 K S M 1
o - 7 AR AT 3
o T AL % B 2 AT 2 48 B Logistic [l I
= i ST R R A B R R Y b 2 i
®oal 7 . NEWS2 343 /3 /& SCAP [ 4 28 KIL T . fg
7 R, I 19 2 5 3L A B 0 30k i 7L R L AT 5 NEWS2
0.2 r' gigmwsz P4 PR Y B 57 T A (L 35 K A NEWS2 3
i S35 2 3N I £ 5 f B £ % U T 43 i APACHE
5 S s | I1 34345 R (DL B TS0 40 105+ e )+ 6F NEWS2 3853 K
- 5 FLI LIS 2 404 2 BL . 28 % 055 50 K B NEWS2 3

2 ek H RN SCAP B # 28 RIET-H ROC #h £k
Figure 2 ROC curve for predicting 28-day mortality of

SCAP patients by various risk factors
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30 R AE T2 AR, XT i B 0E A E ) 3R WS 4O D
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fE SCAP HAK N B h B4 W58 M i & SCAP
)3 B IF R IE, M RE RO M FLRR I AE (>
2 mmol/L) 5 AN K15 A 27, $2 7 i 3L R ) I 2
AIRESE TR ] SCAP H 35 B8 T XUFS: 384 i i) — B faj B
T A ) R SR T, FLER A CAP BB v i IF 58 4

43 ol ik I 3L R 7K T 3 = B T L 7 NEWS2 143
13~20 4 M .35 56.25% . fEFL R =6 mmol/L
Ff i -1k 75.00%

APACHE Il PFArAE il IR B9 )2 H T WAk /&
HEHF WG R0, APACHE [ ¥4 75 % 12
ANASTRIAEE 1 A8 it A OO BB B A, 52 A
ke s NEWS2 343 5 58 AUHE T 6 A~ A= A (AR AR 28
it B0 P R 55 B RT AR ST A3 PEAG L o AR A
—, SHMES EWS W0 RGAHH . NEWS2 143
PG A2 L 40 T 43 2 B0 5 AR A I 1 2 R O
8] L A R R AR SRR T S AT DA kg AR AR I A AH G
PR I N i 8 fife TR HL R X B A 1 R BT . AR OE R
WY, SAETGALAH L, JET- 41 NEWS2 943 B 18 7 5
I EL 07 A B 0 R R NEWS2 34315 AUC 2h
0. 740, BLAT h 358 B i O (. AP R, 5
APACHE T35 R U (65. 6%0) A SFEE(83.1%0)
A, NEWS2 TF 4y 0 36 1= KB B A & R E
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NEWS2 73 151 0 £ 5 £ 35 955 FE 25 R A A (97, 090)
RS (59. 090) HeER - R M AR IR RS = . A
R0 & B0, FLT FE T KRG e A 7 43 R 9>
F W] NEWS2 345 F0I ji A s 5 A Be S8 & i SE 3 1
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ML AR A2y A W 68 i BE Y R 5% B A 5
(POCTD I HZ —. Il FL R A& 2H SR HE 1 A 4 A 5k
SAIBURME TR AR S A B R i 1 I AR AR A
FLIR K2 ICU Jie g AE & £ Be A S8 48 14 1k 37 52 1]
R AR i o B AMIF SR R &
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