Advances in Clinical Medicine WGRE 223 f&, 2025, 15(11), 466-477 Hans X0
Published Online November 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113119

JIEEERFRRMRZNETARENAES
96E

BR, IR, JLIAR
P R BRSO AR, PRV P
22l LR BRI R, R P

Weks HiH: 20254E10H4H; FHHM: 20254107 28H; KA HM: 2025411 5H

wm B

HE: 2 LEBRR NG % (AVP) FIIE PRFFE X SE0 = dahn, 1A FF 10 IF 22 E B B i 2% PR XURS: TRl AR
A, Hik: SIN20214E8 H 2024459 A 76217 ) L2 B B MR IR P B X 1 B 2 0651 B B i 46 28 )L (R
FEHS50H], FZIEH15651), BEHL—BFR HREHE. LTRERELER. BEFEHEREIFBLEENR.
B3t SPSS25.0 RS tH R AEHEAT HAR 4347, SRFILASSOE A% R, 454 % KEELogisticE M ETRM
RE, FNXSES. RERIMERNME=FHIHEREERE. &8 WATEER. HHNSELER
LEERBEZER(P>0.05). ZLASSONHHFFHEHSANMEREER, £HELogisticH HRLHERE. WEH
MBS, BFE. ARGEE. BERBME A X RERICAHCLERER. 2 TXERERHE
KIFI R B, HROCHIZ T HEA(AUC)N0.938, HURKE KR E 2 5896.0%7183.9%; Hosmer-
Lemeshowf % (P = 0.70) R AKRHEE RiF; WIRHR ST ERBERAERKREEENAEAIRKRER. H
h, BEARBEFMIEIR(AUC=0.873, BUKEI2.0%, FFHRE74.4%). &b XMHEHESHBFL
EARREEAREER. BBXEEHE TR, BT IRREAN EERFRSH AT RSN

Xiid
FRmsEAm R, B, EEE, KRN

Construction and Validation of a Risk
Prediction Model for Severe Adenovirus
Pneumonia in Children

Weikang Gao?, Xinrong Sunz, Wenna Shen2

10ffice of Graduate Student Affairs, Xi’an Medical University, Xi’an Shaanxi
2Department of Respiration (1), Xi’an Children’s Hospital, Xi’an Shaanxi

Received: October 4, 2025; accepted: October 28, 2025; published: November 5, 2025

SCESI A wm R, VR, VLSCR. L AR R R A A R AR T A S IR D). K R 2 e, 2025,
15(11): 466-477. DOI: 10.12677/acm.2025.15113119


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113119
https://doi.org/10.12677/acm.2025.15113119
https://www.hanspub.org/

Abstract

Objective: To analyze the clinical features and laboratory indicators of adenovirus pneumonia (AVP)
in children, and to construct and validate a risk prediction model for severe adenovirus pneumonia.
Methods: A total of 206 children with adenovirus pneumonia admitted to the First Ward of Respir-
atory Medicine, Xi’an Children’s Hospital from August 2021 to September 2024 were enrolled, in-
cluding 50 cases in the severe group and 156 cases in the mild group. General information, clinical
data, laboratory test results, imaging data, and co-infection status were collected. Data analysis was
performed using SPSS 25.0 and R statistical software. LASSO regression was used to screen variables,
and a prediction model was constructed by combining multivariate Logistic regression. The model
performance was evaluated in terms of discriminative ability, calibration ability, and clinical value.
Results: There were no significant differences in baseline data such as age and gender between the
two groups (P > 0.05). LASSO regression screened out 8 risk factors, and multivariate Logistic re-
gression finally identified duration of fever, lymphocyte percentage, albumin, lactate dehydrogen-
ase, pleural effusion, and co-infection with Mycoplasma pneumoniae as independent risk factors.
The nomogram model constructed based on these factors had an area under the ROC curve (AUC)
of 0.938, with a sensitivity of 96.0% and a specificity of 83.9%. The Hosmer-Lemeshow test (P = 0.70)
indicated good calibration. Decision curve analysis showed that the model had clinical benefits
within a large threshold range. Among them, albumin was the best predictive indicator (AUC = 0.873,
sensitivity 92.0%, specificity 74.4%). Conclusion: This simple and easy-to-use nomogram can pro-
vide clinicians with an intuitive and quantitative risk assessment tool, which is helpful for the early
diagnosis of severe adenovirus pneumonia.
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(PCT). C XM EEH(CRP). FLIRMERF(LDH) Mok ge iS5k E 40 S LU (NLR) /MR(PLT). 1408
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e RN = A EFE R IE . Horb, X978 320 TAERHIE i ZE(ROC) 434t K it 28 R THI AL (AUC) AT 1T
s RHERE ST WIS B HE I 455 Hosmer-Lemeshow £ 30 K H5E o AR HEAS 46 (Hosmer-Lemeshow 17 45)
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PRALAEAERS . PESIE AR 2 BTG (P > 0.05). 22 I 2H (1 R 28 Bd B AT He (L 1)
HORE A R TR, WEERAE AR LRI ES, LREMETRE: EEH R R4
M4 X E(NEP) H PRI 2 Lh(N%) & C | N85 FI(CRP) BN ZBH(ALT) 4 5 2 EH(AST) A
P8 i S B (LDH) 2 3 =, RS B 43 Eh(L%) R I (ALB) /KPS0 25 PR o EE 20 It % e g s A
(P <0.001) KA F 025 m TAhE A . FORELH i 28 S SR R B R B 38 v TRRRE A, AR s B R L4112
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Table 1. Clinical features of children with mild adenovirus pneumonia and severe adenovirus infection

1. BERKRSMKSEERRS B )LIERSFE

Bl BIEA (156 1) FAELL(50 1) HZAE P1H
FELRRFE
FR (D) 3.95 (2.00, 7.04) 6.16 (2.58, 7.75) 1.650 0.099
TEA(5) 87 (55.7) 29 (58) -0.312 0.755
I PRAFAIE
HUE(C) 39.6 (39, 40) 40 (39.6, 40.00) 3.327 0.001
HFE() 6 (4,9) 11 (9, 15) 6.119 <0.001
LSS 16 (10.2) 7 (14) 0.714 0.475
SEUG KA
WBC (x10%L) 7.29 (5.68, 9.99) 8.27 (5.35, 10.69) 1.110 0.267
NEP 3.45(2.10, 5.80) 4.40 (2.82,7.31) 2.082 0.037
NLR 2.10 (1.53, 3.48) 1.49 (1.34, 1.97) -0.954 0.340
N (%) 51.55 (30.80, 67.25) 68.25 (56.70, 74.50) 4.419 <0.001
L (%) 37.90 (25.65, 57.40) 23.75 (15.60, 35.40) —4.168 <0.001
PLT (x10%L) 294 (218, 358) 275 (219, 345) -0.212 0.832
PLR 0.64 (0.27, 1.62) 0.31 (0.18, 0.74) -0.704 0.448
Hb (g/L) 114 (108, 122) 113.5 (108, 119) -1.224 0.213
CRP (mg/L) 9.15 (3.22, 22.48) 22.88 (8.62, 40.05) 3.082 0.002
PCT (ng/L) 0.13 (0.06, 0.36) 0.22 (0.10, 0.44) 1.156 0.248
ALB (g/L) 39.0 (37.2, 41.0) 33.5 (30.5, 35.9) -6.597 <0.001
ALT (U/L) 14 (11, 19) 17 (11, 28) 3.452 0.001
AST (U/L) 30 (25, 37) 35 (26, 54) 3.223 0.001
CK-MB (U/L) 20 (16, 25) 20 (16, 27) 1.595 0.111
LDH (U/L) 262.5 (229, 314) 379.5 (259, 643) 4.266 <0.001
Cr (umol/L) 31 (25, 38) 32.5 (27, 42) 1.312 0.189
B
Jiti A 71 (45.5) 45 (90) 4.799 <0.001
il fis AR 4(2.5) 17 (34) 5.047 <0.001
TR A YL
i 9 2 Ji A4 53 (33.9) 35 (70) 4267 <0.001
T 60 (38.4) 20 (40) 0.041 0.887
WP A LA B 17 (10.8) 4(8) -0.599 0.549
EB & 14 (8.9) 8(16) 1.366 0.172
i it 973 2 3(1.9) 0(0) -0.017 0.986
R 6 (3.8) 2(4) 0.041 0.967
I B B 14 (8.9) 3 (6) —-0.671 0.502
B 10 (6.4) 4(8) 0.377 0.706

e PrAESAREBPNARIES A, TR LB (WY AL BE) %R . 72 SRR E LR N n(%). WBC, E4IEITHE: N%,

YRR T b L%, #RENMEE 4tk PLT, M/MRiH#; NLR, SRPER4IM S AkEgputbiE; PLR, I/MR/
MBI s Hb, M8 E; CRP, CxMEMA; PCT, MBERE; ALB, HEHE; AST, BEFEEE; ALT, &
HE% B, CK-MB, WIERIGESF T8 LDH, JLEZIEHEE: Cr, WIEF.
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3.2. ZEHE

BRI R T 2 IR 13 MEREERA G FE LI P<0.05) (K 1), BFEHRE, #FE. NEP,
PERIAAR T 4 bt IR gE E s b, B C RERE. BEA. BREER. AR EAN. FLRR AR
SRR R AR B il 8 S R A Ry . FEARVERR AL, AR 2R B S BT A 5 I AR BB AR BLAEOR
B, TEERZ, IR AR R . AR RS It Logistic [FIAHTRRIER, AHHBILNAES
Z AL R ) SEREE IR R, AT LASSO RIS AR Bk % T A . fEBI+4728 EAIE,
2 2 BUE Y 0.054 (B 1 MRAER)ES, LASSO [ ATEH 8 MEAIETRHMER G E R 2). 27h
PR, MBI E . BEE. ALT. FURBENG. WSEAs . MR BRI G IR 98 SR ARG o
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Figure 1. LASSO coefficient distribution of 13 variables for selecting predictors of severe ade-
novirus infection Using LASSO regression
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Figure 2. Determination of the optimal penalty parameter 4 using 10-fold cross-
validation and minimum mean squared error

E 2. RA+HFrZXEIiEMs/  MIFREREREETI R
3.3. FIkEREE
DL LASSO [HIHZ5 RImIE H 1) 8 MMOZER K REVE . WEAME 4tk AEA. ALT. AR
W ISEAR . W AR ORI 98 S IR B gy o A, AT 2 R Logistic BIEZ T, LA 6 4
HIEMRR B IERE R, 208 AFE. WEARE . AEA. LRREEE. IR A FHm 2 3
JRARIERGL(P < 0.05, W3 2).
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Table 2. Binary logistic regression analysis

2. ZiBEEASH

A EVEES PRt iR OR 18 BIEXIE Z P

AR 0.157 0.07 1.17 1.01~1.33 2.258 0.001

IWREZH I 4 b -0.029 0.015 0.97 0.94~1 -1.89 0.029

HEH —-0.285 0.086 0.75 0.62~0.86 -3.314 0.001

R 0.001 0.001 1 3.02~3.04 0.868 0.002

i JrE R 1.152 0.753 3.16 0.65~12.45 1.53 0.026

B T 98 S AR Ik 1.079 0.543 2.94 0.93~4.83 1.988 0.003

3.4.ROC HhZ& 5

ROC MZegs IR, AR, WA . AsEa . ALRIEEEE. B0 FRI0ORN G il 98 7 J A4 J8k

=)

Yeth) BB I8 . H 2k FAY(AUC) 474 0.829. 0.712. 0.873. 0.736+ 0.657 1 0.680, i
G FE 50 7.50. 26.25. 37.25 Al 293.5. 7E_LRsEIG=iRbsT, HEAALB)ZRETINER, H
TRURRE FVRE S B 43 AN 92.0% 11 74.4% (% 3).

Table 3. Predictive Value of independent factors in patients with severe adenovirus infection

® 3. EERRSEEPRIRZNTONMNE

Bl AUC CI P I FAE RS LT

iE 0.829 0.773~0.886 <0.001 7.50 90.0% 67.30%

R EL 4 43 B 0.712 0.817~0.929 <0.001 26.25 58.0% 75.0%
HEH 0.873 0.648~0.824 <0.001 37.25 92.0% 74.4%
FLIR i 2 0.736 0.663~0.791 <0.001 293.5 74.0% 65.4%
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Figure 3. Nomogram for severe adenovirus pneumonia
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WY 6 NASEYH TR AR, JF SR EREREI. X 6 MEEAMFHHHRE.
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CaEE e, ASEA. FLRBERE . BB & I 2SR ARG BEIX 6 ANEE iR 2 T
RSN B RT3 T 3 v 8 2 B v A TGN R 3 FA 45 2 S A o I 1 A -5 ERLOE o 75 il 8
{1 A I3 KU AH R T8 -

3.6. IEEEERE
JEIE 1000 YR E KAL) ¥ H Bootstrap J81iE , 25 T & EHa 48 19 51 £ B ~F- 35 it 4 R T #H(AUC) 4 0.938,
A 2 VRIS (R RO S MRS 57 FEE 7030l 96.0% 1 83.9% (JLIZ] 4)0 ISR FHEIIN L 5E Jl s 2 16 38 HoAT R A7 10
XHE 7. oAb, TR 4 #E P AT Hosmer-Lemeshow 3 56:(P = 0.70)& B,  TIMNE R 5 SLFrit % 2 8]

AAROM—8E, w5, B 6 Fim. RIS (DCA) RN, B 28 BB AT 75 50K B E 6l N D B
Far kIR (L 7. 1 8).
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Figure 4. Receiver operating characteristic (ROC) curve of the predictive model
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Figure 5. Calibration Plot of the Predictive Model the plot depicts
the ideal outcome (gray thick line), logistic calibration outcome
(solid line), and non-parametric outcome (dashed line)
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Figure 6. Calibration plot of the model after internal validation using bootstrap method
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Figure 7. Decision curve analysis (DCA) of the predictive model
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Figure 8. Decision curve analysis (DCA) of the model after internal validation using bootstrap method
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4. g

NIRFR R (HAV) G ) LFEG R 1 EZRFE 2 —, #RICEAEER. ZRitERERZ R, 4
= BB R RERNEIET]. MR AEE, AHMRIUAGERIE E A, E R - P EER
ARG, [RINREEAR S AT 00 5R A0 B 518 A0 R e S8 R e ThRE R L, S0 & IR B R,
A B ) ORE SN S AT AR N SRAL, SRR . ARDS. HLH 25/ #H Jf K IE[8].
DAL, LIRS W) L3 i 25 i 2 (AVP) SR T FR I 2436 T LT 250 s 253 M 28 1) A 22 0GB L
[9]o TEARBEFLA, 2L b b 2V S o DL et oy 1.29:1), SERFEFERDY 3.15 &, X
LR iakiE —80 BURR R DY S DUR LB TR B L, IX n] RS T e Dh e R B A 58
22101 BRIk, BRARAR 2R A Mo 25 Ml 28 1) B T b JF S JEAT 0, BR A A0 FRE I 2 28 I ACRE 1)
KA, FHRRIET R . ABEIT B AETF R — P RS P00 &1 26 <], R 3 00 260 s 25 il 8 B o

AWK LASSO FUEHR /T I715, XTI 2t 28 (AVP) i LI ZEA I R AN S50 =5 $8 bR dE AT 2047
WE 7 AFE. B A AEA. ARNEN . BB E IR R SR ARG 6 MEE L
i EOE IR B R (SAPYIfE R 2R . KX 6 Mabrti] ROC gk, HihZ Fifl(AUC) 578 0.829+
0.712. 0.873. 0.736. 0.657 #1 0.680, HAEIGFAES AN 7.50. 26.25. 37.25 1 293.5. 1E FiRSE =47
P, EEE(ALB)R s E TR R, HEURFEARE R 73008 92.0%F1 74.4%.

AW FRLER BN, AEAALB)ZRETNIELR, AUC N 0.873, ffElkAE N 37.25 o/L, HEUKE
FVREREBE 7300 92.0%F1 74.4%. 1LIE ALB &P SLlidifl & ik a iz —, BAER. s, 4
Fr I 30 e A 538 I ZE 2 FAE FRINRE[11] [12],  I03E Alb 5 FEIESIR TG HIOE, Artero ZE[13]HF 7T Hom,
ME Alb 2™ 5k #RE SUIR B AR SO PR T S SR R 3 o )L il AT AT DU AE 9 I ik, 51k 4
5 R PLLREAEF(BOMERRE, BT R HARAESS, SEOLTReRaRG, S&EME R 2%, 2Tk, »f
HED L3 1 2 1 (ALb) 7K BRVF A B BELAE T 28 (SAP) & LTS 15 50 FRINFE bR« ABUAARAL T SR Uik
AW, AR RACHIE R P, R, K5 28R 4 M DN BRI i N B 20 I P R 4, Sofl
2 5B @EEEN &, N B EAESRH B SN, G B A& B R AR
Wt 2RI RR, M3 Alb K5 SAP &)LTE £7MHK, R KEAMERS SAP BI)LEAR
Mfak R, SRR —814].

AT, KIAFFERE AUC N 0.829, ALl FHEN 7.50 K, RELFTTNIE R £k
T B S I RARFAE PRI 8 R B, EERE e 1M 28 A SR AR R AR NP 5 R FARR IR [A] BE G
XA — TS T B 7 Al R M PRARFAE O b A B [15]0 59— iRk e sSE, SRR A, SAP AH
R R IR R A 16]0 fRil— TR, AR Al A FAT 8] 52 JL 25 I 2 M & (1 s e R 2, AR
J&i RARFF AL 2 SEE EIERSE TS E R R [17]. XK R BRI & B SAP KT
BRI, X S5IRATHF TR — B RERFERE R B RA 67.3%, (HHE2—Fh 5 3R BAR S A )
SAP TIlFEFR, FAT—EmImARUE

TEATEFEHT, FRATTR IR G M 98 ST A4k 4 (1 M 25 M 28 1)) L B B 25 5 AR N EORE . I 85 (HA V)
TG PR 20 TR S A S5 AR IR AR IR 5 IR L, 3X AT g 3 35U Bt S H ™ EE P I PR IR A I R,
HIBEHSARMUGEHIG. RFFTH, 42.7% (88/206 51) ) B A7 AE A IRy, o rb 505E IR0 82 45 (SAP)
A IR RIE 70% (35/50 41), T Esposito 25 NIRIE K] 49.2% [18]. AHFFHEMH, A BGL% 3
JEEAA PR s 1M 28 )L, B AR FR B R Al s 1 R G it 2% PR S T vy, RO R B R R LR 2R
SCRERNE E AN, BORREBERRTIRE, (RN AL 2 T B AR S S e D Re IR FL . XSO
WA )6 FH F A S5 4R 0 B G, g it mT Re Rl ke — P AN [19]. JEAEK, BT MR8 & S 4
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TG EU 9 HAT P HE IR RAER . HRAORE IR IZ I TS ik, O 51 AOGE20]. Bk, 7EH® Ik
PRSZE AT, FRATT S H ARSI S A S SRR IR G, I I B 0) 6 IR G TSR JE ShRIE VR YT -

TRAVKIN, LDH AR EET w7, bk E 4 LA FEAR, G 60 s R P i 5 i 28 S8 ) LB 25 5 oy AR
LDH & N2 A b () SCHEAR U,  7E 200 Al I 52 49 i 4 i S e ol R B A0 D B S v, — R A3 11
BAREY . AOHaH, LDH ¥R T 2R A B B3 5 (B i) (1 4 i LA S A PR AR, 7RI 815 1oL
N, NFEREME ADV RGN REPE[21]. R AH AR B S D e 2 00 E B A0 M A s A, oK
ST BNAS I BN 5 1 3 R R T E IRAFAE G 2 V) Rk o s 23 B e v 520 G0 0% 2R Ge AN 23 240 i (1) Dy e
S BB, BT EM ELEA REURE A [22], FEBEAE — X 2019-nCoV YR TR B, A
T H LYM FEAIK 1 88.9%, 2 HA bk [0 40 i A1 2 A8 b N\ & B I R I [ 23] s B AR 28 RIS, 22 It
EXENGGERY L WRAGEZE D SR /N 3CE, bGPl B, (A8 R
VB, B B S AR X — FE AR B AR, 1K 5 R R 2 0 L R AR AR B D) R BE
TG00} ) L2 JI 33 52 18 5 s SRR L 00 PR s 2 6 ) L 00060 I 5 M s R A, T R
S T B it 98 S5 ) L B V% g s R LG A v 24 o

PR RY Re s BV Al HAER P AS T3, 3 Bh T2 5 A G A0 SEAR R IR R e 5« FEAEFL A,
FRA VAL 38 8 (] U1 23 BT 7 34 8 FEORE Ji 25 1 T AR &, E TR @ AR I . R AR (R 7.5 K. ks
TR A FEIT 46 SRR G . I35 8 FI(ALB) <37.25 g/L KA EL 7] <26.25%. FLER X S B (LDH) >
293.5 U/L & FEE s 53 1T 46 (SAP) ) - AT Fa b o ASHIE FE R BH, TSRS TSR R ASHERE &F, 4
HRIEVERE R AT RRMMR M RoR, SR I AE K R E Y R ik 23 3R A

R FAFAE— SRR o, AT B G BT 7T, BT BT 50 S50k H 76 22 17 ) L3 I fe
RPN R0 X, FE AR IR B A BA S5 sl ) PR AR A Bt o ) L M 253 il 2% () A RRAE EELRE F s
R 2R AT RERI L X 8 507K Py BT BEURAC B . AUEFREE . TR EFIRAT 0975 8 22 57 ARG PR A2 97 Y 1 AN ) g
FAEREZ R B, ASEIHLX )L B 55 B (P 35 i BY nT e AN R], i AN 5] 37 B A4 8000 1 A0 S
RAFLAAEWRXA, AHFFEARPN AL X . HARBEST IR0, 5B 5045 A L4 T S A [
DX 3 ) LB BAE 0 B Al % O LS 00, AROR PR B Al it . FRR, ARF ST TN A
HFEISIE, RIFRZ HO . ATHEVERISNBIRUE . RIS IE A B PP A B A E A FURE A TR AR M, v
B R FLAEA T AN HE A B PR RCRE o PAURS: TROIIASE 2R (R0 PR AR KR FE B T A e A 25 51, 5k
Z ARG UE PR R AT B AFLE I P00 AU, FE T B AE S BRI R S eT B i, Mk AR i 5 oAt
BRI AU IR S B o BEAE, BT SEER S PRI BR 1], FRATIAUNT L2 B 23 i ALt AT T2, AR Bk
MG BT X 730 DR, JEi e T I3 B 40 WL 21 PRARFAIE P 22 S B s W) RS i 2531 2 IR 2%

BT R R R, AHI TR ) ) L R A 2 i 8 XU TRAR A H BT — A AR, R
REELHEN T 2 MR SE B . A B B R A S A2 2 LR A3 35—, PR Z . HilE
YW TL, MAARFEHX . NEZCET I =R . —RIER . 52 B F) i ) L s 331 28 i 41,
B A FIHIRHE . ARSI S B E A, DUISUE SR LE AN AR I X 20 RE 70 AR HERE )RR IR
WrfE:s 5=, (EAMIEE AR, T ARYEAS [F) X0 B AT R A (A LIS B A A ) IR IRSYT 2 5%, XA
RUEAT BRI S, Bl nab 8 Mg BRI AR bR, BB IE & TR 7 AL R 8, DR R AL e RS
ENFER RSV =, /P KREAR, JCHRFEAEROIAEA SR, JlD e 22 s A I G
PRSI, iff R 2R o B0 451 P TR S R e R e T 3 AT 0l 7™ % 0 22w o BT HES PR AN BB 36 AIE IR e 3
J& o, ZHRL A R B AE BRI PR 2= A R ) EEE e W 46 e LB G AL R, N R BRI YR R
PERFARE .

WP VPG R, 200 e AL B AR N 58 BT 1) B A IE T A S0 = hr i b, R S8 i 25 s ¢
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