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[Abstract] Objective To establish a nomogram prediction model and analysis the
risk factors for poor outcome (PO) in children with asthma combined with severe community-
acquired pneumonia (As-SCAP) to provide personalized treatment references for clinics. Methods
A total of 109 As-SCAP children diagnosed from September 2019 to September 2023 in the
department of pediatrics of Qingdao Municipal Hospital were retrospectively collected and divided
into PO and non-PO groups according to whether PO occurred during hospitalization. Use Logistic
regression analysis to determine the independent risk factors for PO, and construct a nomogram
predictive model based on the regression coefficients. Receiver operating characteristic curve
(ROC), calibration curve and clinical decision curve were used to evaluate the predictive ability,
calibration ability and clinical net benefit of the nomogram model. Results The incidence of PO was
27.52%. Asthma attacks in recent 3 months, psychiatric symptoms, septic shock, and haemoglobin
(Hb)<90 g-L", neutrophil-to-lymphocyte ratio (NLR)>3.5 and serum albumin (ALB)<30 g-L" were
independent risk factors of PO. ROC analysis showed that the nomogram model exhibits good
discrimination[AUC=0.912, 95%CI(0.856, 0.967)]; The calibration curve showed that the predicted
probability of the model was consistent with the actual probability, the decision curve showed that
the model has a good net benefit. Conclusion Risk factors such as asthma exacerbation in the last 3
months, associated psychiatric symptoms, the presence of septic shock, Hb<90 g-L'l, ALB<30 g-L’l,
NLR=>3.5 and anaemia in children with As-SCAP suggested a possible poor prognosis. The study
constructed a nomogram model to predict the risk of PO in children with As-SCAP, which can help

clinicians to identify high-risk patients and taking timely interventions to improve the prognosis.

[Keywords] Community-acquired pneumonia; Asthma; Asthma combined with

severe community-acquired pneumonia; Poor outcome; Nomogram

509

#1 X 3R A5 Ml %2 ( community-acquired
pneumonia, CAP) J&JL#EAF B IR Z —, i
SEJLESC TR EEEH, RlRTE S A LT L
U SR AU TR CAP SIERIE T T 5
B LT ILFERET, Hoilid 90% ok [ & e rhiE 2 P,
WMy JLBE R i DL N, IRIA 2 30 L3
B, 2022 R B R B ARk,
JLE RN B AR BT M 4 sk i B iG
113 ( Global Initiative for Asthma, GIAN) T,
#2025 47 BN Y L2 A AR ABCR A E] 142,
Sk s LB R R AE i N R 2 — P, i
T R T SR i R L S AR, 1 g R [
L2 CAP ) 50 R 0 WRAT AT 50 3 WY 2 iy
KA CAP Hypbr fap 2 T, e L& AR Ml R
SEEBE R R AR L 3 A5 7 BT
FORE A X RTS8 (asthma combined with severe
CAP, As-SCAP) AJfig5 ZMA R RS R,
AR . OMEEREE, HEser L

yxxz.whuznhmedj.com

1B T HXT As—SCAP & L4720 ZE it i
A AR A 0 A B T T I PR A A A ) T
MEAI AT CAP B LFURE A % 2 Y L
T I oA P PR ASORT ) L B (R R 0 5 1 ]
DA T F0m L2 il R B e TR O fEGE T
DR B2 [ AT A e R o XU DA
A TGRS AR . LTI, ABFSE B 7R
177 As—SCAP JLEE ¥ A~ R 75 ( poor outcome,
PO ) (1G5 PR 2 1 7 51 26 R XUBG T A 78, 1)
WM R A 2 MR IS P iR S %, s
BEE .
1 #RER®
1.1 HRIIHK

A HF 5T [0 Ji 1 Wi £ 2019 4E 9 H & 2023 4F
9 HAET Sz BB JLEHfIZ 1 As—SCAP i
Lo MAFRHE: OFFA LA X IR R
YT HNE (2019 4R ) ) " Hh 2T SCAP (112



510 EFH 2024 £5 A% 34 %5 5 # New Medicine, May. 2024, Vol.34, No.5

WitniE; QOQFfF G JLE L EEmMIEISE
I (2020 4FRE ) ) U R SE TR A2 AR
QW 1~14 &, HebrbriE: OABE 48 h ZJ5
RABINAR, BIE BEARAF M4 s @R Ge
Jili & AW APERG %8 . b G g, IR G R
(A P8 S E 5 s I 3 AN H & AR i HAth SR e v
PG, DA™ B el b, O DI FORMN 83
AW 5T 205 5 T T 57 R B AR B 2 5 £ o A AL
(#t55: 2023-067) , FHIRFKAEFE.

AR R L PO, ¥ As=SCAP L5 K PO
HAEE PO 4. PO & SCHFEAERE R A A AET,
AT I R B VR PRAE R RER (A&
oI AAE . BIE R MM SE) R
TR P RERBERERIT
1.2 FrRlkE

FE T PR BRI SCHR )z A b, ol
1 e D A 5 R T 465 SR T REAE S Y Y AE
T, EAEIRIREHE . BIFE . AR A
DL SEG A A S e . RIS, A AR A BE R
BIHEAT T 1A WA, L4 240 TR 15 5% M R
TAE M REVE . B K 2 TR 3R DA RE DL I
WG R S ARG I, A5 7 AL el PR 7 | il 8 S SR |
REN AR, B . ORI BN B L
LI 1 | TG 5 R 3 R #E RN ST e IR AR S
1.3 FitES

A R BfF (402 WA ) #EAT 88 0. oy
KA RSB E 43 e (n, %) F#ms, REAFEH
Kok i B R R B IR T A s AR A IE S

S DI AbREZE (X +s ) o, i
TSTREA ¢ Ko BEA T2 (] LA . JE o BRI R R 2 A
% Logistic B HIHAMT, 7€ 50 As-SCAP &L
L PO WS fEl R . BT 2R Logistic 1]
VA7 i e A% s 14 [ ) 2R 50 SR ) 2 ] i
B, R R T R R B E AR AR Sy, T
SR A 2R B4R 00 Z RN g A7) PR T A Y
A8 T 3 o 32 R CAERRIE T ZE F AR (area
under the ROC curve, AUC) FErz~, 8 o 42 i i £
VA TR0 AL B A 45 SRR (RCHE ) Z [a] i) —
Bk, e, SRR 53 B (decision curve
analysis, DCA ) PFASFIIASAL Ayl PRAT &k . XUl
P {H< 0.05 Bl A G X

2 R

2.1 —/kiEMR

FJHA 141 24 As—SCAP L, RIEAHERR I,
32 ZHBILTUHERR, AFGEEBEARATF I 2 22 4] |
WZE 42 7 ), g BhiG 3 ), ek 109 5 LN
ABFGE. 30 BB L& 3R E IRy PO, Horp
BT 6, 5 A LR EEBEARERIATT 24 B, PO K&
BN 27.52% S IAFEI (429 £ 1533 )1 H
Hph B 674 (61.47%) , 48 # L (44.04% )
T3 A H ARG R AR . PHALEAR RS . 3 3 4
Hugmi s BYUIRE A . I & M #AEIK
e LA MGy St =k A fe e (4245 ALB. CRP,
Hb NLR )% 72 R B A G2 L (P < 0.05),
TR 1.

R ARMFERFFELE (1, %)

Table 1. Comparison of basic characteristics of the study population (n, %)

AR REEAS (n=109)  4EPOAH (n=79) POZH (n=30) =t Pl
iy (H)* 42.90 +15.33 39.96 + 15.01 50.63 + 13.53 -3.402 <0.001
Bk 67 (61.47) 47 (59.49) 20 (66.67) 0.472 0.492
I3 F A NG R e 48 (44.04) 25 (31.65) 23 (76.67) 17.883 <0.001
SEARIARAE
KAt 51 (46.79) 33 (41.77) 18 (60.00) 2.902 0.088
I >307K + min™' 29 (26.61) 19 (24.05) 10 (33.33) 0.959 0.327
B 25 (22.94) 16 (20.25) 9 (30.00) 1.173 0.280
AIE>38.5 °C 40 (36.70) 31 (39.24) 9 (30.00) 0.799 0.371
BEPLIRES YR 43 (39.45) 22 (27.85) 21 (70.00) 16.173 <0.001
SEAGSH R
g R v 38 (34.86) 26 (32.91) 12 (40.00) 0.481 0.488
W prs BRI 23 (21.10) 14 (17.72) 9 (30.00) 1.969 0.161

2R Uit 42 (38.53) 25 (31.65)
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Bl Eit N
WBC<48{>10x 10"+ L' 77 (70.64) 53 (67.09) 24 (180.00) 1.748 0.186
ALT>40U - L' 18 (16.51) 11 (13.92) 7 (23.33) 0.797 0.372
PCT>0.3ng * mL 41 (37.61) 31 (39.24) 10 (33.33) 0.323 0.570
ALB<30g - L 50 (45.87) 30 (37.97) 20 (66.67) 7.209 0.007
CRP>20mg * L™ 47 (43.12) 25 (31.65) 22 (73.33) 15.406 <0.001
Hb<90 g L 38 (34.86) 22 (27.85) 16 (53.33) 6.219 0.013
NLR=3.5 41 (37.61) 22 (27.85) 19 (63.33) 11.667 <0.001
B I
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Table 2. Univariate and multivariate Logistic regression analysis of the occurrence of PO in children

with As—SCAP
SO PARZE Logistic[A] ) ZH K Logistic[=] 4
BIE PfH OR (95%CI ) BlE PE OR (95%CI)

i (H) 0.051 0.002 1.052 (1.019, 1.086) 0.038 0.324  1.039 (0.963, 1.121)
VT34 s R A

wH ref. ref.

JE 1.960 <0.001  7.097 (2.691, 18.719) 2.151 <0.001  8.597 (2.531, 35.294)
EUUREH
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. AR Logistic[A] Z [N & Logistic[A]
AL

Pl PlH OR (95%CI ) BIH PfH OR (95%CI)

i ref. ref.

B 1.799 <0.001  6.045 (2.402, 15.214) 1.502 0.001  4.492 (1.406, 15.927)
FUidi

i ref. ref.

B 1.038 0.018 2.825 (1.191, 6.701) 0.350 0.637 1.419 (0.332, 6.073)
JRFERE IR 58

i ref. ref.

B 1.027 0.039 2.792 (1.051, 7.413) 2.240 0.002  9.398 (2.451, 46.060)
Hb (g- L")

=90 ref. ref.

<90 1.086 0.014 2961 (1.241, 7.066) 2.179 0.013  8.837 (1.702, 55.851)
ALB (g- L")

=30 ref. ref.

<30 1.184 0.009 3.267 (1.349, 7.913) 1.342 0.041  3.825 (1.108, 15.200)
CRP (g- L")

<20 ref. ref.

=20 1.782 <0.001 5940 (2.325, 15.174) 1.308 0.057  3.697 (0.960, 14.239)
NLR

<35 ref. ref.

=35 1.499 <0.001  4.475 (1.836, 10.906) 2.066 0.002  7.896 (2.267, 33.294)
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