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Abstract

Systematically evaluate the risk factors for death and validate the rationality of indexes of existing
prognostic scales for mortality in children with Community-acquired Pneumonia to provide a ref-
erence for the optimization of prognostic models in children with CAP. Web of Science, Embase,
PubMed, The Cochrane Library, Wanfang database, and CNKI database were electronically searched
to collect studies related to risk factors for death in children with CAP from the inception to Feb-
ruary 27th, 2023, a meta-analysis was performed using Review Manager 5.4 software. A total of 29
studies involving 68707 patients were included. The Meta-analysis shows: Hypoxemia and malnu-
trition in RISC score were associated with increased risk factors of death among children with
CAP. In PERCH score, age younger than 1 year, Unresponsiveness, hypoxemia and malnutrition
were associated with increased risk factors of death. Indexes in Florin’s model and PCIS were not
validated to be associated with death. Comorbidity, hypoxia and multilobar pneumonia in the
modified PIRO scale in children with CAP were associated with death. Some indexes of existing
scales used to assess the risk of death among children with CAP have been validated to be asso-
ciated with poor prognosis. Further external validation of existing Prognostic scales is still
needed to obtain more applicable, practical, and accurate prediction models for clinical deci-
sion-making.
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1. 58

X $RA5- P il 46 (community-acquiredpneumonia, CAP)Z& 1 H % 5 % JLEIET- I R B, 5 A48
T NEU) 12.8% [1], DRI o ) L2 i 28 A6 T 1 e o PR 3R S S ) e LK o AU o) B8 Lk AT BTl ¥R
7, Mk LB il RSB T F . H AT A SCEIRIE 7 — R 51 R 56 T A AL 3R, €14 RISC (Respiratory
Index of Severity in Children)¥F43-[2], PERCH 43 (Pneumonia Etiology Research for Child Health study
score, PERCH score) [3], Florin #7[4], /N JLf& B iE 4> (Pediatric Critical Iliness Score, PCIS) [5] %% JLE R
PIRO (acronym of predisposition, insult, response, and organ dysfunction) &3 [6]. A1 IX LK KR T AIH
[ XA R AEAS — B AHE, I B4R R B B S BTG, G Z SMERHET A RS e . ik,
A 5T IR I e [ N A5 A R LAE T Sl R 3 A OC SCHRFEHEAT Meta 238, 55 B A IIZE T XS PP A% 3%
Tabr AT XS, DA E SR T I ANTR AR & 38, AR RMIAA R DUSHE 8 A FR A8 UE Ak

2. BIRER*®
2.1, MEREFRER
A5 ZE T Web of Science. Embase. PubMed. Cochrane. J577 Filrf [ s R 2, MREESR
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2023 4F 2 H 27 HATPRFRISCER . SR 1 B B M RS & k=07 X, R «JLE>” |
“Hl—-ﬁﬁé*” N (‘%-l‘:” N “ﬁlzﬁ%l&:*” : JI_LI‘?% lo

Table 1. Search strategy
1 KRR

Cochrane Web of Science Embase PubMed JiJT F ] 0 )
N =288 N = 2408 N = 4641 N = 3703 N =200 N =67
#1 (pediatric*):ti,ab,kw
g
#2 (child*):ti,ab,kw #1 EW. #1 EW.

#3 (bab*):ti,ab,kw

#4 (infan®):ti,ab,kw “LE” “)LE”

#5 (toddler~)tiabkw  Jr LOPIC #1'child/exp  #1 pediatric*[Title/Abstract] #2 EMl:  #2 L
#6 (preschool):ti,ab,kw P #2 'pediatrics/exp  #2 child*[Title/Abstract] “EULT BV

#2 TOPIC: “child*”
#3 TOPIC: “bab*”
#4 TOPIC: “infan*”

#3 'infant'/exp #3 bab*[Title/Abstract] ~ #3 E#l: #3 F .
#4 'adolescent'/exp  #4 infan*[Title/Abstract]) “HL” “HL”
#5 pediatric*:ab,ti  #5 toddler*[Title/Abstract]) #4 =83, #4 5.

#7 (pre-school):ti,ab,kw
#8 (adolescen™):ti,ab,kw
#9 (youth*):ti,ab,kw

#10 (teenage™):ti,ab,kw #tso-(lj—((j)IZrIE #6 child*:ab,ti #6 preschool[Title/Abstract] « 2 € 2pn
#11 MeSH descriptor: 46 TOPIC: #7 bab*:ab,ti #7 pre-school[Title/Abstract] 45 . #5 LE
[Child] “oreschool” #8 infan*:abti  #8 adolescen™[Title/Abstract] "~ E‘ PR E'E ”
#12 MeSH descriptor: #p7 TOPIC: #9 toddler*:ab,ti #9 youth*[Title/Abstract] RO RS
[Pediatrics] « re-schooll” #10 preschool:ab,ti  #10 teenage*[Title/Abstract] #6 #6
#13 MeSH descriptor: 58 TOPIC: #11 'pre school':ab,ti #11 "Child"[Mesh] OR/#;% OR/#;%
[Infant] wadolesceryer  #12 adolescen*:abti  #12 "Pediatrics"[Mesh] #7“ L #7“ LA
#14 MeSH descriptor: 9 TOPIC: #13 youth*:abti #13 "Infant"[Mesh] Jiti ¢ it ¢
[Adolescent] “youth*”. #14 teenage*:ab,ti  #14 "Adolescent"[Mesh] #8 Ffl: #8 .
#15 OR/#1-#14 45 TOPIC: #15 OR/#1-#14 #15 OR/#1-#14 St k3.
#16 (pneumon™):ti,ab,kw “teena e*’; #16 'pneumonia’/exp #16 pneu- %7 %7
#17 (bronchopneu- #10 OR/g#l- 49 #17 pneumon*:ab,ti mon*[Title/Abstract] #9 #9
#Eo(n*):;l,tgb,tl:\ll(v #11 TOPIC: #18 brorlchgp:peu- #11F4%Tc/r£§rleu-t] OR/#7-#8 ORJ#7-#8
cap):ti,ab,kw “ o mon*:abti mon*[Title/Abstrac b7 BFi
#19 MeSH descriptor: #plge_llj_ggrl]c_ #19 cap:ab,ti #18 cap[Title/Abstract] #13 E?"Eiﬁﬂ”. #13 gﬂ?ﬁﬂ”.
[Pneumonia] “bronchopneumbn*” #20 OR/#16-#18 #19 "pneumonia”[Mesh] . Ny
#20 ORMIGH1O i Gpi i, #21 death/exp #20 OR/#16-#19 #11 £l #11 LA
#21 (death)tiabkw "0 oo R #22'survivallexp  #21 death[Title/Abstract] AT AT
#22 (mortality):ti,ab,kw 415 TOPIC: #23 'mortality'/exp #22 mortality[Title/Abstract])  #12 #12
#23 (surviv*):ti,ab,kw oIV #24 death:ab,ti  #23 surviv*[Title/Abstract] OR/#10-#110R/#10-#11
#24 MeSH descriptor: #16 TOPIC: “death” #25 mortality:ab,ti #24 "Death"[Mesh] #13 F @l #13 FEi:
[Death] #17 TO-PIC' #26 surviv*:ab,ti #25 "Survival"[Mesh] “BRIFZE “BREHE
#25 MeSH Qescriptor: “mortality”' #27 _OR/#21-#26 #26 "Mortality"[Mesh] s” %=
[Survival] _ #18 OR/#15-#17 #28 'rlsll< _factor'/exp #27 OR_/#Zl-#ZG #14 5. #14 £ 5.
#26 MeSH dgscrlptor: #19 TOPIC: #29 'risk fgc- #2§ risk fac- “IERTRF “fal T
[Mortality] “risk factor®” tor*"abti tor*[Title/Abstract] o )
#27 OR/#21-#26 #20 #10 AND #14 #30 OR/#28-#29  #29 "Risk Factors"[Mesh] 415 415
#28 (risk factor*): AND #18 AND #19 #31 #15 AND #20 #30 OR/#28-#29 OR/#13-414OR/#13-414
ti,ab,kw AND #27 AND #30 #31 #15 AND #20 AND #27 . -
#29 MeSH descriptor: AND #30 #16 #6 #16 #6

AND#9  AND#9
AND #12 AND #12
AND #15 AND #15

[Risk Factors]
#30 OR/#28-#29
#31 #15 AND #20 AND
#27 AND #29

2.2. PNTHEBRHR

NI TN 18 % LA JLE CAP Mt 5t HAF S HaE 7 — AN X LA 5 CAP ZRTAH IR A7 fE [
K& . CAP M2 WibrEs I FEIGHT S S Wi bnvE,  J0A7 fG 16 IR 3R 1 58 X RARYE RGBT 72 b 22 A8 1% 4[|
TS . PR ERVEFE. MMM . BAFIERFE . RGBT IR . 45 /TahR: 6T
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HERR OB AN TE ) L HE . B Z BT 1045 R e hm B 5 O AH 20 £5 16 (K] 25 1 LU 4B LK (odds ratio, OR). meta
IITERGLRIR . Bk TESRIA S

2.3. XEkTHEAMEIERE

P BB DR b R 22, AR5 D) B 4 SCSC B I IRDE TR, Al PRISMA IRAR EIRE[7], M8 AR
o TE SO T HOE R AR IS . R OUE SRR A B S AR KRS PR
F WEFCF . NI AFER b5 e Mg e Wibnitk . BFFO0 RAEES,  DLRCH ST & (A0 T2 A5G 1
G R Z 5 logistic 11945 %1 () OR 14 .

2.4. XHkREFHT

PN N T T SR, {8 ) 35 [ A {4k 53 B2 AT 78 ML (the U.S. Agency for Healthcare Research and
Quality and Research’s, AHRQ) )it & P fli T B VP B Wr o o e [8], Blfsi A R /R - B RAEE R
(Newcastle-Ottawa Scale, NOS) At 3 %1 % RE B A B 9T [9]. DA b &R BT vPAG 15 2 i 70 HoloR, R Bt
TR RS . AP ERE 2 S CE ML SE R, 58 =N 7T I P R — S A A e B R A 18 AT
fa o

25. Gt

AW 5018 H Review Manager v5.4 (Cochrane Collaboration) Xt 28 X i 78 3547 meta 23 #7. RS FC
WAL S P, id Review Manager Sz BEHLZUNAERI[10], {1 12 ot Bk B K/ [11]. X9l
AW FEARIE [ [ K 2R 1) OR {E#E4T & JF 20, JF LA OR 1 95%E {5 [X 8] (confidence intervals, CIs)#& 7o

3. &R
3.1 XEBKEERARERER

G R R, AR HAHIOCHER 11,307 j, B SEMEH] EndNote %5k #5 SCHR 2282 G, kB 1L
SRR — 5 B AR LB AN A DG IR SRk 8856 Fe, 159 I FH T A SCVRAR I SOk 169 &S, #RHRAN N FIHERR AR
HEFERR 140 55, AN 29 RiWETL, 68,707 G FURt G ik ORI FE b g o B, M b a5 28
=TT IR SCHRIT I IR S 4 R LA 1.

3.2. AR EFEBEREITM

20 BT FCH e [E, BRSO TS 21 1, BUBETEBNZIBTSE 7 6, RETIeT T 1 H1(E 2). 1 Bk
Wit B 746 FH AHRQ HEAT VAN, 194020 3 73 (5& 3(1)). XA NI BAFIA 78 K 9o 491 %o HEAE 5K FH A= 397 7K
- BREFTEIFATERNOS)BEAT REIFT, 1570 5 70 LERIBIUA 27 /(K 3(2), 4% 3(3)).

3.3. Meta SHTER

5 LEE A XARAF P 2 JE T A DG fa b Rl 35 3k 63 Ti(14] 2). Meta 7 #4557 7E RISC ¥F4r[2]H, ik
SAUMAE[OR (95% Cl) = 11.47 (6.93, 18.99), P = 0.05]. ¥4 & H Z 73 %1 (& 7= A R) [OR (95% CI) = 3.39 (1.09,
10.55), P = 0.04)/ i % 8 ) LAE T I fE b R 25, REMFE ., Wi 2 FEZEMEFRRPE 1% Meta 2338 UuE > ) L2 it
RICT A fE 8 3R BR3P R 3 (R 4(2)).

PERCH $£/3[3]F, 4E#S <1 %[OR (95% Cl) = 4.33 (1.07, 17.59), P = 0.04]. J&Mi & B/ FIIEFE [OR
(95% CI) = 3.20 (1.53, 6.70), P = 0.002]. fE4UMAE[OR (95% Cl) = 11.47 (6.93, 18.99), P = 0.05]. A HE 5 Z
SH(EFRAR) [OR (95% ClI) = 3.39 (1.09, 10.55), P = 0.04]# 4 Meta 43 HrilE 55 JL 3 AL X SRl 4 46T
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Cochrane Libaray (N = 288); Web of Science (N = 2408)
Embase (N =4641); PubMed (N =3703)
Wanfang (N = 200); CNKI (N = 67)

l

&

Uil -V
N = 9025

Y

JITF 2 30TAR AT S0
N =169

v

HERR STk N = 8856

ELYN

# of studies included in quantitative synthesis

(meta-analysis) N =29

HEBRSCHR

ARHE KRN N = 45

TEMARAIEL N=3

FEORA1H295% CI N =37

WA AN=16

JCAE L E5JRTEITR N =36
Jearita i R N =3

Figure 1. Flowchart of study selection and result

1. XEFERIERER

Table 2. Research included in meta-analysis

T2 MAHRHNERER

, . X o . RN 51 0
fB% + S B EX BRI HRR RS WA Dl
Macpherson 2019 pgipe  #BE 2014.31-2018228 1832 KWIA k7L T A AU @
[29] 0 e 3.1~ 2. i HEbriE 5~14
Jroundi 2014 [30]  RHEME JEE & EF 2010.11~2011.12 689  KMANH A PAMLUsME 2~59 H
Wang 2013 [31]  [H] )4 i 1992.9~2010.8 84 A B I PRI <18 ¥
Ramachandran , - _ ImARRIAAR Y
2012 [32] [ e El 2006.1~2008.12 4375 R e 1~59 H
Zheng 2016 [33]  [HImif4 H 2012.1~2014.1 91 TR I RF I JLE
Zhang 2020 [34]  [alfiftk H 2013.1~2019.5 242 KRB I PR 1H~18%
Shi 2020 [35] [ H 2013.6~2017.6 113 RUI#Hs Il R I JLE
Shi2020[36] [t i 06720196 67 Bl WEEI oy
Zhang 2013 [37]  EUHEME el 2007.1.1~2013.12.31 10836  AKRHAMA R DA HSWRE <114H ;
Chisti 2013 [38] TPCMMI e 201142127 140 REIEE R RALIAURE 0-50
P35 % B ' ' 7
Demers 2000 [39]  wfi&EtE  haELAIE 1996.7~1997.6 395  KREIEA A BAEMSE <5 %
Chen 2019 [40]  [mIJifk: H 2016.10~2018.10 115 KB I PRI 1H~5%
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Continued
de-Miguel-Diez sy PEPEF  2016.1.1-2019.12.31 43511  ARHIH ICD-10 VR
2022 [41]
Shahrin 2020 [42]  RifRENE o EAES] 2015.4~2017.3 191 KkWA#s A TAEHLRHE 0~59 A
E fth 22,
Benét 2017 [43]  HiBEM:  ZAEFECE 2011.2.4~2013.12.6 405  KHAH 5/1%5&%%%% 2~60 A
I PR 0
Lupisan 2007 [44]  RiR&TE FHEE 1994.4~200.5 1670  AREffH A PAHSNRE 2~59 A
JLEE A X 3RAG
§ ~ H ~
Zhao 2022 [45] cohort GY 2020.1~2021.1 108 AU I 6 4 6 H~12 %
JLEE A X 3RAG
i : ~ i i
Wang 2022 [46] [tk EE 2018.3~2020.5 137 R il 45 A FR JLE
Cao 2022 [47] E U el 2012.1.1~2017.1.1 604 R A TAEAL R <2 A
. JLE AL X IR A
i/ E ~ H H
Li 2021 [48] EI s el 2015.1~2018.1 310 AU il 45 A ER JLE
. JLE AL X IR A
ﬁ‘ ~ H =7
Li 2021 [49] ETNE H 2017.1~2020.1 284 AR il 45 A ER JLE
JLE AL X IR A
i ~ E
Wu 2021 [50] I e H 2019.9~2020.6 78 RKUIHE W 46 45 4 16 %
JLE A X 3R
i B ~ a ~14 %
Zheng 2019 [23]  [mlfiifE i 2015.1~2018.1 350  KREAHA W 2 4 1H~14 %
JLE A X 3R
i ~ i
Zhang 2019 [51]  [alfifk H 2014.5~2018.9 215 KRB W 6 25 4 <12 %
Luo2018[52] [tk ] 20162-20173 102 kg LLHXREE ), o
A Jiti ¢ 5 BLAR FE
Liang 2015 [53]  [Amitk rh 20001-201410 758 ckopp JWIILDCRIBHERR ) 5 gy
RE PR
JLE AL X IR A
i’ E ~ A ~
Zhang 2007 [54]  [aljmifh: Hh 2003~2006 204 RUAHE i 5 i 31 R~3%
‘ _ e BRI 1q
Xu 2022 [55] I g ] 2018.6~2020.1 189  Jipd - 1~18 %
Tegenu 2022 [56] [l )it Ethiopia ~ 2017.1.1~2020.12.30 522 KU I PR 2 0 2~59 A

Table 3. (1) Study quality assessed by AHRQ; (2) Cohort studies quality assessed by Newcastle-Ottawa Scale; (3)
Case-control studies quality assessed by Newcastle-Ottawa Scale

52 3. (1) AHRQ IEMNMEERE MR R E; (2) NOS IEMPATIIZREREE; (3) NOS iEM I RBAREE

)
fE#4ER  falFl 192 JEHR3 JRbR4 JRbRS JEbR6 d9bR7 948 94RO 194% 10 184 11 f4
Lupisan 2007 [44] 2 R R AEE FEE B & B f FEE FEE 3

VE: RERINR (1) RS T RORRSRIRCR A, SCHRIREY): (2) A&7 S 15 F A AN ER AL O A TR AN K
HERRARAE RS AT R R 2 (3) B4 T 585 B8 TR BL? (4) WRARNBERIZIE, WX R R E
27 (5) VI E M EMEER R B M OO REMIT I ? (6) FIR TRy RIS E AT (PP AL (Ao 2
S5 TR PR AR IR AS) s (7) MARE T HEBR AT AR AT R BB s (8) A T Al VA7 AR ()42 i Jke 4k BT B FA I
(9) GRIRE, MR T AT R AT AL B R BRI (10) B4E T B E N R B R e B (11) WA
BEV7, I HURR S A e BB T S o R DTSSR . A R L | R CANERT 1R, R I
b, W7 CAER” BRI 0 ).
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2 WH3 WH4 HIHS5 WH6 I

B BiH1 5
Macpherson 2019 [29]
Jroundi 2014 [30]
Wang 2013 [31]
Zheng 2016 [33]

Shi 2020 [35]

Shi 2020 [36]
Zhang 2013 [37]
Demers 2000 [39]

Chen 2019 [40]
de-Miguel-Diez 2022 [41]
Shahrin 2020 [42]
Benét 2017 [43]
Wang 2022 [46]

Cao 2022 [47]

Li 2021 [48]

Wu 2021 [50]
Zheng 2019 [23]

Luo 2018 [52]

Liang 2015 [53]
Zhang 2007 [54]

Xu 2022 [55]
Tegenu 2022 [56]

e WIH 1. BFEDIIFKARN: @) JIEARARRFE (b) £ ERE LARARAFEE () EEfH
PR ) (d) SBAFIRSRIE R A R BUH 2. JEREBAF LS. (a) A 5EREEB\FUARIE A HE b
Bxs () MASFERRIETHAHELG () ARHAAEREEASIRRE: BH 3: RENHE: @) ETiCkWTFRILFR)* (b)
SERATTIR>; () i E IR (d) Tofids BUH 4. BEFOOTIR R B BUEOGERSE RGIEY]: () &% (b) 5 T
H 5: JET x5 B SR 2R B s A BN AT EE > T0UH 60 JE 58 — A F B PR 3R A vk sl B A1 AT B>,
TWH 7: S5HRVFE: (2) OLEVHE>: (b) IdsEEES () Bk (d) Tfiik; WiH 8: FEUINHER L% K,
SRR (@) A*CVEMBRSIRIERIE VI (b) 1 BH 9: BAIIREVI 71 (a) eV
(b) BARGREVIERS, EAKATBESI N (C)BEVIZ/N T % (Ff— N 2 %) L SCBCA Fiik TR 2 2 2Kk f Bt
(d) &AL, N “R=”, i1,

7 TiHS8

=
m
[{e]
2n
&

i

B

O O 0 0 O o ool ) I O O O O O O I I I I O O O m

il B B B B

i B R

iz ey sy e i hny W, W B 1 B B s i a7

iy By ey Ry, ey n i, hnc Wb W B i i s sy i Wk, B R R 17 B B

F HD MO MO MO BT AD WD AT AT AR KD KD MO MD MD BT AT AD AT AT AT m

F KD MO MO MD BT AD A0 AT AT T KD MD MO MD MD BT AT AD AT AT AT m

HO WD MO OAU B RN AN AT AU R DY AU RO R GO AD AU RO RO AD AU RO T
S

(o2}

©))
e 4y TiH1 WH2 WHH3 HH4 HHEHS1 HHS2 HH6 HH7 HHS HH

Ramachandran 2012 [32] & = = = = 7 & & = 8
Zhang 2020 [34] 2 2 2 = i E & & 2 7
Chisti 2013 [38] 2 F 2 2 i i 2 2 2 6
Zhao 2022 [45] & iz 4 iz @ 4 iz iz @ 5

Li 2021 [49] i 2 i 2 2 & 2 2 P 7
Zhang 2019 [51] = = 7 = 5 & & = & 6

E: WHE L ROIRE LR RS @) & JFAMSRIIEY () &, A () AU WH 2. wHY)
HIARERYE: (a) LR HA RIS (b) fFERAE NIRRT B A B TIH 3: XHRMER: () #HIX
XFHE*; (b) BEBEXTIE: (o) WA WM BTH 4 XHRAE XL (@) BoA B L (EUR R A S ) > () BeA Bk
Vs TUH 5-1: FE T fie PSR A BT M i 25 RS U RORT R T B> IUH 5-2: T HoAh B B 2 1 Bt i
IIATIN B B8 TR A BT AT I 6. BERMIFIE: () FIEERNCT*; (b) EEIEREOLN, RAIGMAEE
A (o) EAREGIL NEATHIEE; (d) i B BRI EBORGHCR: (e) Lk WUH 7. 1A IR 2 R
TR THRBE TS () &% (b) & BIH 8: TENER: (a) MARTENEMF*; (b) Jofiid(C)PHIITERN
ERANFHEAWRIRRE L N -7, it 10,
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Odds Ratio Odds Ratio
Study or Subgrou log[Odds Ratio SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 age <6m
Lupisan 2007 1.3403 04408 43.3% 3.82[1.61, 9.08]
Ramachandran 2012 01398 00416 56.7% 1.15[1.06, 1.249]
Subtotal (95% CI) 100.0% 1.93 [0.60, 6.21]

Heterogeneity: Tau®= 0.62; Chi®=7.35, df=1 (P = 0.007}; = 86%
Test for overall effect: Z=1.11 (P=027)

2.1.2 age <12m

Demers 2000 1.8516 05471 35.0% B.37 [2.18,18.61]
Hu 2022 28185 10968 21.6% 1851 [2.16, 158.849]
B Cnki 04292 01437 433% 1.54 [1.16, 2.04]
Subtotal (95% CI) 100.0% 4.33[1.07, 17.59]

Heterogeneity: Tau®*=1.16; Chi*=11.03, df=2 (P = 0.004); F= 82%
Testfor overall effect: £= 2.05 (P = 0.04)

2.1.3 age >%

de-Miguel-Diez, 0.6881 02372 452% 1.99[1.25, 3.17]
Macpherson 2019 1.0225 02133 54.8% 2.78[1.83, 4.27]
Subtotal (95% CI) 100.0% 2.39[1.72,3.31]

Heterogeneity: Tau®= 0.01; ChiF=1.10, df=1 (P = 0.29); F= 9%
Test for overall effect: Z=5.24 {P = 0.00001)

2.1.5 girls
Shahrin, 1.7578 07476 100.0% 5.80[1.34,25.11]
Subtotal (95% CI) 100.0% 5.80 [1.34, 25.11]

Heterogeneity: Mot applicahle
Test for overall effect: Z= 2.35 (F = 0.02)

2.1.7 premature

Jroundi 2014 0.9163 03578 100.0% 2.50[1.24, 5.04]
Subtotal (95% CI) 100.0% 2.50 [1.24, 5.04]
Heterogeneity: Mot applicahle

Test for overall effect: Z= 2.56 (F = 0.01)

2.1.8 malnutrition

Lupisan 2007 1.2384 04453 252% 3.45[1.44,8.27]
Ramachandran 2012 01133 00427 2945% 1.12[1.03,1.22]
Shahrin, 1.8733 07523 19.7% 6.51[1.49,28.44]
Tegenu 2022 1.6782 04207 256% 7.23[3.17,16.49]
Subtotal (95% CI) 100.0% 3.39[1.09, 10.55]

Heterogeneity: Tau®=1.14; Chi*= 30.83, df= 3 (P = 0.00001}; F=90%
Test for overall effect: Z= 211 (P=0.04)

2.1.9 congenital heart disease

de-Miguel-Diez, 12297 03072 21.3% 378 (207, 6.90]
Ramachandran 2012 03293 01579 27.0% 1.38[1.02,1.89]
Zhang 2013a 18375 03674 18.9% £.28 [3.06, 12.90]
FRE Cnki 06811 0.096 28.8% 1.88 [1.64, 2.39]
¥PEfE, 2016 33807 12393 39%  29.39[2.56, 333.51]
Subtotal (95% CI) 100.0% 2.86 [1.70, 4.79]

Heterogeneity: Tau®= 023, Chi*= 24.02, df=4 {P = 0.0001}; F= 83%
Test for overall effect: £= 3.98 (P = 0.0001)

2.1.10 inmunodeficiency

*l 0\**% W N 0‘“ :

Zhang 2013a 41774 08552 46.5%  65.20([10.03, 423.93]
SHE Cnki 06371 01995 535% 1.88[1.28, 2.80]

Subtotal (95% Cl) 100.0% 0.82[0.31, 312.63] | — SRR R
Heterogeneity: Tau®= 5.79; Chi*= 13.16, df= 1 (P = 0.0003); F= 82%

Test for overall effect: Z=1.29 (P =0.20)

2.1.11 underlying disease

B, 2019 06928 04555 100.0% 244 [1.00, 5.96] i

Subtotal (95% CI) 100.0% 2.44 [1.00, 5.96]

Heterogeneity: Mot applicahle
Test for overall effect: Z=1.96 (P = 0.045)

2.1.12 Trisomy 21

Zhang 2013a 1.8203 05234 43.0% 682 [2.45,19.03] ——
SRER Chki 05277 00563 57.0% 1.70[1.52, 1.89] ]

Subtotal (95% CI) 100.0% 3.09 [0.80, 11.92] eeifiER—
Heterogeneity: Tau®= 0.83; Chi*=7.00, df=1 (P = 0.008);, F=86%

Test for overall effect: Z=1.63 (P =010}

2113 PCT

Benét, 31091 0572 129% 22.40([7.30,68.73] -
SR k=R A 0.6996 01709 244% 201 [1.44,2.81] =

FEEHE Cnki 0.2445 00855 26.1% 1.28[1.08,1.51] -

BHE, Cnki 06382 02279 228% 1.89[1.21, 2.96] =

.48, k=TRH 1.3247 05345 13.8% 376 [1.32,10.73] —_—
Subtotal (95% CI) 100.0% 2.62 [1.50, 4.60] L

Heterogeneity: Tau®= 0.31; Chi*= 32.77, df= 4 (P = 0.00001}; F= 88%
Test for overall effect: £= 3.37 (F = 0.0007)
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2.1.14 Streptococcus pneumoniae

Eenét, 1.6261 048717 100.0%
Subtotal (95% CI) 100.0%
Heteroneneity: Mot applicable

Test for overall effect: 2= 2.67 (F = 0.008)

2.1.16 anemia

B, Cnki 17246 04418 457%
PiRer, 2019 05271 02689 54.3%
Subtotal (95% CI) 100.0%

460 [1.60,14.11]
4.60[1.50, 14.11]

561 [2.36,13.34]
1.68[1.00, 2.87]
2,93 [0.91, 9.43]

Helerogeneity: Tau= 0.58; Chi*= 5.36, df= 1 (P = 0.02); F= 1%

Test for overall effect: Z=1.80 (P = 0.07)

2.1.17 extra-pulmonary complications {two and more)
SReRfE, 2016 45821 13488 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z= 3.47 (F = 0.0005)

2.1.18 cerebral palsy

Zhang 2013a 20625 0E921 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z= 312 (P = 0.002)

2.1.19 neurologic diseases

de-Miguel-Diez, 21894 03611 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z£=6.06 (P = 0.00001)

2.1.20 liver dysfunction

Shiz0z20 3.0555 1.2854 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z= 2.37 (F=0.02)

2.1.21 thrombocytopenia

Hu 2022 25896 1.2148 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z=213 (P =003

2.1.22 dehydration

Chisti 2013 2.2492 0B967 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: 2= 3.23 (P = 0.001)

2.1.23 metabolic acidosis

Wang 2013 41074 14435 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: 2= 2.85 (F = 0.004)

2.1.24 HIV
Tegenu 2022 16114 0,482 100.0%
Subtotal (95% CI) 100.0%

Heterogeneity: Mot applicahle
Test for overall effect: Z= 3.28 (P = 0.001)

2.1.25 fever
Jroundi 2014 0.8108 02721 100.0%
Subtotal (95% CI) 100.0%

Heterogeneity: Mot applicahle
Test for overall effect: 2= 2.98 (F = 0.003)

2.1.26 chest wall indrawing

Demers 2000 21223 1.0628 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z= 2.00 {F = 0.05)

2.1.27 abdominal distension

Chisti 2013 1.4838 06993 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: Z= 212 (P=003)

2.1.28 hepatomegaly

Demers 2000 1.9051 05361 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicahle

Test for overall effect: 7= 355 (P = 0.0004)

108.00 [7 68, 1518.84]
108.00 [7.68, 1518.84]

8.69 [2.24, 33.75]
8.69 [2.24, 33.75]

8.93[4.40,18.12]
8.93 [4.40, 18.12]

21.23 [1.70, 265.78]
21.23[1.70, 265.78]

13.32101.23,144.11]
13.32[1.23, 144.11]

948 [2.42,37.14]
9.48 [2.42, 37.14]

60.79[3.58,1028.27]
60.79 [3.59, 1029.27]

5.01[1.91,13.14]
5.01[1.91, 13.14]

22501.32,3.84]
2.25[1.32,3.84]

.35 [1.04, 67.04]
8.35 [1.04, 67.04]

4.41[1.12,17.37]
4.41[1.12,17.37]

6,72 [2.35,19.22]
6.72[2.35, 19.22]

S LA
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2.1.29 Sp02<90%

Benét, 16686 05605 17.9% 4.80 1,60, 14.40]
Chisti 2013 3142 08485  85% 2315438, 122.36)
Shi 20208 21713 07187 11.5% 877 [2.14, 35.94]
U 2022 41326 1665 2.3%  62.33[2.30,1629.19]
EE I oyt 26860 02348 £9T% 12.28(8.38, 21.04]
Subtotal (95% CI) 100.0% 1147 [6.93, 18.99]

Heterogeneity: Tau®=0.06; Chi*= 4.62, df= 4 (P=0.33); F=13%
Testfor overall effect: Z=9.48 (F = 0.00001)

2.1.30 cynosis

Jroundi 2014 0.7372 03512 73.8% 2.091[1.05, 4.16]
Macpherson 2019 1.1848 05804 262% 327 [1.03,10.38]
Subtotal (95% CIy 100.0% 2.35[1.30, 4.25]

Heterogeneity: Tau®=0.00; Chi*= 043, df=1 (P=051), F=0%
Testfor overall effect: 7= 2 83 (P = 0.005)

2.1.31 pallor {mild-moderate)

Macpherson 2019 1.2528 0.2382 100.0% 3.80[2.19, 5.49]
Subtotal (95% CIy 100.0% 3.50 [2.19, 5.59]
Heterogeneity: Mot applicahle

Testfor overall effect: Z=524 (P = 0.00001)

2.1.32 pallor (severe)

Macpherson 2019 20869 0273 100.0% 8.06[4.72,13.76]
Subtotal (95% CIy 100.0% 8.06 [4.72, 13.76]
Heterogeneity: Mot applicahle

Testfor overall effect: Z= 7 64 (P = 0.00001)

2.1.33 reduced consciousness

Demers 2000 11726 05181 211% 323117, .92
Jraundi 2014 23943 06818 16.3% 10,96 [2.88, 41.71]
Macpherson 2019 12847 02884  29.0% 365 [2.07, 6.44]
Ramachandran 2012 04447 01338  33.5% 1,56 1.20, 2.03]
Subtotal (95% CI) 100.0% 3.20 [1.53, 6.70]

Heterogeneity: Tau®=0.41; Chi*=14.82 df=3 (P=0.002); F= 80%
Testfor overall effect: Z=3.08 (P = 0.002)

2.1.34 Previous history of URTI

Tegenu 2022 1.1848 03809 100.0% 3.27[1.55,6.90]
Subtotal (95% CI) 100.0% 3.27 [1.55, 6.90]
Heterogeneity: Mot applicahle

Testfor overall effect: Z= 311 (P = 0.002)

2.1.35 unvaccinated

Tegenu 2022 1.4702 05103 100.0% 4.35[1.60, 11.83]
Subtotal (95% CIy 100.0% 4.35[1.60, 11.83]
Heterogeneity: Mot applicahle

Testfor overall effect: Z= 288 (P = 0.004)

2.1.36 complicated pneumonia

Tegenu 2022 21377 03561 100.0% 8.48[4.22, 17.04]
Subtotal (95% CI) 100.0% 8.48 [4.22, 17.04]
Heterngeneity: Mot applicable

Testfor overall effect: £=6.00 (F = 0.00001)

p ok ﬁ\\ - " k 0+|W

2.1.37 albumin reduction {<30g/L)

Shi 2020a 1.6538 072145 6.8% 4.73[1.15,19.45]

8 b RS 0ET1E 02331 65.0% 1.95 [1.24, 3.08] -
fEr 20140 05941 03542 20.2% 2.00[1.00, 4.01] "
Subtotal (95% CI) 100.0% 2.09[1.45, 3.02] L 2
Heterogeneity: Tau®= 0.00; Chi*=1.37, df= 2 (P = 0.50); F= 0%

Testfor overall effect: Z= 393 (P = 0.0001)

2.1.38 electrolyte imbalance

Wr, 2019 0.9260 0.3568 100.0% 268 [1.33, 5.40] t
Subtotal (95% CI) 100.0% 2.68 [1.33, 5.40]

Heterogeneity: Mot applicable

Testfor overall effect: Z= 277 (P = 0.006)

2.1.39LDH

Zhang 2020 0 00005 100.0% 1.00[1.00, 1.00] [ |
Subtotal (95% CI) 100.0% 1.00 [1.00, 1.00]

Heterogeneity: Mot applicahle

Testfor overall effect: 7= 000 (P =1.00)

2.1.40 pulmonary complications

B, 2019 0.8721 03618 100.0% 236118, 4.86] t
Subtotal (95% CI) 100.0% 2.39 [1.18, 4.86]

Heterogeneity: Mot applicahle
Testfor overall effect: Z=2.41 (P =0.02)

2141 MPV
Jraundi 2014 07561 0.3234 100.0% 213[1.13, 4.01] 1
Subtotal (95% CI) 100.0% 2.13[1.13,4.01]

Heterogeneity: Mot applicahle
Testfor overall effect: Z= 234 (P =0.02)
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2.1.42 Comorhidity

Tegenu 2022 1.6806 0.4809 100.0%
Subtotal (95% CI) 100.0%
Heterageneity: Mot applicable

Test for overall effect Z=3.43 (P = 0.0008)

2.1.43 course of iliness before admission

P, 2014 0.9608 04338 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicable

Test for overall effect £=2.22 (P =0.03)

2.1.44 ICU admission

P&REr, 2019 0.957 04259 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity, Mot applicable

Test for overall effect Z= 225 (F = 0.02)

2.1.45 invasive ventilation

de-Miguel-Diez, 27862 0194 259%
Ramachandran 2012 0678 0.0546 28.0%
&, Cnki 16214 04813 182%
HHEE Cnki 05528 00749 279%
Subtotal (95% CI) 100.0%

5.21[2.03,13.37]
5.21[2.03, 13.37]

261[1.12,6.17)
2.61[1.12, 6.12]

2.60[1.13,6.00]
2.60[1.13, 6.00]

16.22[11.09, 23.72]
1.97[1.77,219]
5.06 [1.97,13.00]
1.81[1.56,2.10]
3.94[2.01,7.74]

Heterogeneity: Tau®=0.42; Chi®=119.53, df=3 (P = 0.00001}; F= 97%

Test for overall effect £=3.99 (P = 0.0001)

2.1.47 neutrophil elastase

BELL LERS 1,325 0.4647 100.0%
Subtotal (95% CI) 100.0%
Heterageneity: Mot applicable

Test for averall effect Z= 285 (P =0.004)

2.1.48 vascular cell adhesion molecule-1 -1

HEL ERS 1.287 04646 100.0%
Subtotal (95% CI) 100.0%
Heterageneity: Mot applicable

Testfor overall effect Z= 277 (P = 0.0086)

2.1.49 affected multiple lung lober

BEL LERS 11632 04647 187%
HPE, Cnki 11672 02231 B1.3%
Subtotal (95% CI) 100.0%

Heterageneity: Tau®= 0.00; Chi®=0.00, df=1 (P =099} F=0%

Test for overall effect £=5.80 (P = 0.00001)

2.1.50 Galactose lectin-3

FRIFE. kmRA 0.4108 01352 100.0%
Subtotal (95% CI) 100.0%

Heterageneity: Mot applicable
Test for overall effect Z=3.04 (P=0.002)

2.1.51 low weight at birth

B, Cnki 1.3661 04901 100.0%
Subtotal (95% CI) 100.0%
Heterageneity: Mot applicable

Testfor averall effect Z= 279 (P =0.005)

2.1.52 asphyxia
B, Cnki 22006 0.8926 100.0%
Subtotal (95% CI) 100.0%

Heterogeneity: Mot applicable
Testfor averall effect Z=2.47 (P =0.01)

2.1.53 gastrointestinal hemorrhage

&, Cnki 1.3164 045744 100.0%
Subtotal (95% CI) 100.0%
Heterogeneity: Mot applicable

Test for overall effect Z= 229 (F = 0.02)

2.1.54 monocyte lymphocyte ratio

g bmRA 1.4214 0BG74 100.0%
Subtotal (95% CI) 100.0%

Heterogeneity: Mot applicable
Test for overall effect =213 (P =0.03)

2.1.55 serum pregranulin

FEE L, Cnki 01133 0.0467 100.0%
Subtotal (95% CI) 100.0%
Heterageneity: Mot applicable

Test for overall effect Z= 243 (P =0.02)

ATE[1.51,9.35]
3.76 [1.51, 9.35]

3.62[1.46,9.00]
3.62[1.46, 9.00]

3.201[1.29, 7.96]
3.21 [2.07, 4.88]
3.21[2.16, 4.76]

1.51[1.16,1.87]
1.51[1.16, 1.97]

292[1.80,10.24]
3.92[1.50, 10.24]

9.03[1.57 591.94]
9.03[1.57,51.94]

373121, 11.50]
3.73[1.21, 11.50]

4141112,15837)
4.14[1.12, 15.32]

1.12[1.02,1.23]
1.12[1.02, 1.23]

*ﬁﬁﬁﬁ".-}ﬁﬁq'+ﬁﬁﬁ
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2.1.56 serum amyloid A
FEEE Cnki 01923 0.0703 100.0% 1.21 [1.06,1.39]
Subtotal (95% CI) 100.0% 1.21[1.06, 1.39]

Heterogeneity: Mot applicable
Testfar averall effect 2= 2.74 (P = 0.008)

2.1.57 CRP

2R kRS 07826 0.0747 561% 219[1.89,2.53] u
F=L 4, Cnki 2139 0662 H.4% .49 [2.32, 31.08]

EIRE, Chki 05388 02449 34.5% 1800112, 2.81] ——
Subtotal (95% CI) 100.0% 2.32[1.51,3.58] <&

Heterogeneity: Tau®= 0.08; Chi®=4.82, df= 2 (P =0.049), F= 59%
Testfor overall effect: £=3.82 (P =0.0001}

2.1.58 respiratory rate

FE Cnki 0.3163 0.03682 50.6% 1.37[1.28,1.47] L
HPE, Cnki 0.0388 0.0433 49.4% 1.0801.00,1.14] %
Subtotal (95% CI) 100.0% 1.23[0.98, 1.53]

Heterogeneity: Tau®= 0.02; Chi*=16.02, df=1 (P = 0.0001}; F= 94%
Testfor averall effect Z=1.79 (P =0.07)

2.1.59 hypotension

HPE, Cnki 25671 01705 100.0% 13.03[9.33,18.20] !
Subtotal (95% CI) 100.0% 13.03 [9.33, 18.20]

Heterogeneity: Mot applicable

Testfor overall effect: Z=145.06 {F = 0.00001})

2.1.60 strong ion gap

2kakaAB, kmER A 05026 01932 100.0% 1.65[1.13,2.41]
Subtotal (95% CI) 100.0% 1.65[1.13,2.41]
Heterogeneity: Mot applicable

Testfar averall effect: 2= 2.60 (P = 0.009)

2.1.61 anion gap

kB, dkmRA 08777 02817 100.0% 1.78[1.03,3.10] t

Subtotal (95% CI) 100.0% 1.78 [1.03, 3.10]
Heterogeneity: Mot applicable
Testfor averall effect 2= 2.05 (P = 0.04)

2.1.62 albumin corrected anion gap

kB, dkmRA 0.5428 0.2008 100.0% 1.72[1.16, 2.59]
Subtotal (95% CI) 100.0% 1.72[1.16, 2.55]

Heterogeneity: Mot applicable
Testfar averall effect 2= 270 (P = 0.007)

2.1.63 copeptin

THE, Cnki 05939 0.2313 100.0% 1.81[1.15, 2.85]
Subtotal (95% CI) 100.0% 1.81[1.15, 2.85]
Heterogeneity: Mot applicable

Testfor averall effect 2= 257 (P =0.01)

0.01 0.1 10 100
sunviving  fatality

Test for suhnrnun differences: Chi®= AN7 35 df= AR (P = N OONO1Y F= 93 A%

Figure 2. Meta-analysis of risk factors for mortality of community-acquired pneumonia in children
B 2. )LERAETERERN Meta 5747

Table 4. (1) Meta-analysis of RISC score; (2) Meta-analysis of PERCH score; (3) Meta-analysis of Florin’s model; (4) Me-
ta-analysis of PCIS; (5) Meta-analysis of the modified PIRO scale

3 4. (1) RISC #4735 %F Meta 43#; (2) PERCH 1 E/3EFRAY Meta 534f; (3) Florin #2RIp9 Meta 947; (4) /NLBELE
£ (PCIS)¥e4F Meta 724 (5) JLERR PIRO 23R$54F Meta 7347

1)
fal R & AN FEL 144 OR (95% CI) P{H
RS ME 5 [36] [38] [43] [54] [55] 13% 11.47 (6.93, 18.99) 0.05
it B ] 4 1[39] NiEH 8.35 (1.04, 67.04) 0.05
Hity 15, i 7 7 7
SRl S 7 o5 7 7
TERARE Z 78 <2 (EFRAR) 4 [32] [42] [44] [56] 90% 3.39 (1.09, 10.55) 0.04
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)
JEREoAESE N NN E 1> OR (95% CI) P 1Y
R <1 % 3[39] [53] [55] 82% 4.33 (1.07, 17.59) 0.04
/8 1[42] N3 5.80 (1.34, 25.11) 0.02
TN 282 BRI I, 4129] [30] [32] [39] 80% 3.20 (1.53, 6.70) 0.002
Ik T 7 7 7
T 14> 7 7 7 7
R AUIMIE 5 [36] [38] [43] [54] [55] 13% 11.47 (6.93, 18.99) 0.05
BKAEARFFGRT ) >3 K 1[40] A& 261 (1.12,6.12) 0.03
WEGS Z 38 <2 (BFRAR) 4 [32] [42] [44] [56] 90% 3.39 (1.09, 10.55) 0.04
3
fa G R 2= PN T E 12 ¢ OR (95% Cl) P 1H
I A2 2 [23][53] 94% 1.23 (0.98, 1.53) 0.07
& 1[23] i H 13.03 (9.33, 18.20) <0.00001
PF Lh{H 7 7 7 T
LI 1[39] N3 F 8.35 (1.04, 67.04) 0.05
EYMEFRE >3 7 T 7 7
MR AR %
Tt AN B A 5% 7 7 7 7
fiti Ak 7 7 7 7
FiliAS 7k & il ¢ 7 7 7 7
fiti ¢ 7 9 7 7
i s AR 7 W 7 7
4)
JEREoAESE N PN E 1218 OR (95% CI) P
IINES 1[23] AiEH 13.03 (9.33, 18.20) <0.00001
W (153 2 [23] [53] 94% 1.23 (0.98, 1.53) 0.07
Pa0, I & x5 x5
pH 1[31] ANiEH 60.79 (3.59, 1029.27) 0.004
14 1[40] A& H 2.39 (1.18, 4.86) 0.02
finkzi 1[40] AN 2.39 (1.18, 4.86) 0.02
JULEF 7 7 7 7
BUN I & 7 7
Hb 2 [40] [47] 81% 2.93(0.91, 9.43) 0.07
B &4t 7 7 7 7
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®)
y(en AT LN e 1> OR (95% CI) P {H
E# <6 H 2 [32] [44] 86% 1.93 (0.60, 6.21) 0.27
P BEB IR
BERAR 4 [32] [42] [44] [56] 90% 3.39 (1.09, 10.55) 0.04
BB R 7 7 7 7
I i 7 7 V5 7
P RO R 5 [32] [33] [37] [41] [53] 83% 2.86 (1.70, 4.79) <0.0001
JERLEAAE 7 7 7 7
HIV 1[56] ANidE 5.01 (1.91, 13.14) 0.001
G PE TR 2 [37] [53] 92% 9.82 (0.31, 312.63) 0.2
HL4E(SpO, < 90%) 5 [36] [38] [43] [54] [55] 13% 11.47 (6.93, 18.99) 0.05
eI & 1[23] A3 13.03 (9.33, 18.20) <0.00001
R I 7 7 7 7
Z Ml ¢ 2 [23] [45] 0% 3.21 (2.16, 4.76) <0.00001
5 PET 98 1[56] ANiE 8.48 (4.22,17.04) <0.00001
(Fpa3 7 7 7 7
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