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Abstract

Objective: To characterize the clinical features of adenovirus infection in children and identify risk
factors for severe adenovirus pneumonia in Fuyang area. Methods: A retrospective study was con-
ducted on 599 hospitalized children with confirmed adenovirus infection from January to Decem-
ber 2024. Epidemiological and clinical data were collected. Children with adenovirus pneumonia
were divided into mild (n = 217) and severe (n = 95) groups. Univariate and multivariate logistic
regression analyses were used to identify independent risk factors for severe pneumonia. Results:
Among 599 children, the male-to-female ratio was 1.5:1, and infants aged 0~3 years accounted for
48.1%. The incidence peaked in spring and summer (April-July), with the highest number in May.
Human adenovirus type 3 was the dominant serotype (82.8%). Common symptoms were fever
(87.5%) and cough (80.3%). Compared to the mild group, the severe group had longer fever dura-
tion, higher incidence of expectoration and moist rales, significantly elevated levels of CRP, AST,
LDH, IgG, and lower IgA levels (all P < 0.05). Multivariate analysis identified age < 3 years (OR =
1.642), coinfection with Mycoplasma pneumoniae (OR = 4.215), bacterial coinfection (OR = 2.713),
elevated CRP (OR = 1.011), and elevated LDH (OR = 1.004) as independent risk factors for severe
pneumonia, while IgA (OR = 0.820) was a protective factor. Conclusions: Adenovirus infection in
Fuyang area predominantly affects young children, with HAdV3 being the main serotype. Age < 3
years, coinfection with M. pneumoniae or bacteria, elevated CRP and LDH are significant risk factors
for severe pneumonia, while higher IgA levels may be protective.
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1. 5I8

i 8 (Human adenovirus, HAdV) /& 1953 415 IR 7 & [ TG AL XUEE DNA i dE,  H A& &S 100
FREEPAY, 739 AG 3L 7 MEJE[L]. 5L E S ERFIRGE Gy UIAROCH 208 B W& (0 3. 7 A) A C iE
B 2 ) [2]. HAAV & 803 &) ) LR e I 46 ) 35 200 i Ad,  HLBOUm ML o 8 BB 51 £ 0
GRS P FE 3], TR, RHAFRN =T B WE M, S HEAE IR 2l % (Severe adeno-
virus pneumonia, SAP) & i % b FH[4]. B B i JoAr AU B 2[5, IR HE = e N 2 G TS 1Y
R BRI N VSR, ARG FEARR T M A7 5 o AW 7T B AR (] B4 43 A B2 b [X 3
Bt 2024 4R Bk e e 2B LVERE, B S IRPREFIE IR SAP [T fERG IR 28, Al A - U T e gt
TEUEAR A -

2. #REHE
2.1. HIRMR
K H Bl BvE A S 72 % i1, ELEPEGNN 2024 4F 1 H 1 HZ 2024 4F 12 A 31 HEZEIER KW E
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H

%

BERANRERVEMERE . HI9 5 248 B 812 8 HAdV IBL) 599 i1 L.
2.2. INSHBRFRHE

IAPRHE: (1) Filk <14 A2; () fHESVENICERGESWitRitE; (3) ST RIBESVE i
TR DR BRUbR AR 22 SEI 916 78 B 3R A i B S N (P CR) AL 1] vl 8 0 2 (NG S) R Iy HADV AZBRBH . HE
BRbrdE: (1) ImARBOR™ Bk (2) (EBEIA]& IF HAl B ™ IR G S BN LU H T HADV & Ge% .
2.3. EfEMISERE

Z R OLEAL XA 2297 MTE (2019 EhR)) [6], #ii2 HAV il H B % DL AE—SF 2 A
HAEA: (1) PG <1 S EJLRFIRAE > 70 ]/5), =1 5 )LE >50 K155 (2) FPRAEARLGE: =M
fiEs PRI RAPAE; (3) fREAUMAE: #EUIRAE T Sp02<92%; (4) AR FEHEAENAR: Lt 52 R iR i
> 213 HATEY, BEIFM A SRAEIERT 2 (B) MREATANIEALE: (6) — ML .

2.4. ERIGE

BRI ARGEEEERILLLFER: (1) — &R HHl. F8. FBRHE: () ImRFHE: K#
U T TR R, IR WS RS ARG (3) SKEREARA: AR 24 /NN A 4H T
H(WBC). R4 i ik 4 LB (NLR) . C [N EE I (CRP) NZ MR 2L FEFE IR (ALT) RA IR % Ik
HERMEAST). LR AM(LDH). %IZRRE A A (IgA). ®IEERE A G (1I9G)%F; (4) WJE % MG H 4 3.

25 GER*

IiF SPSS 26.0 B AFHHT G F A0 . FFE IEA AT R TTRI LA £ (X )RR, A
PEBCRA t RS0 AR IR A0 BT BOR DR AL A (U 43 A2 IR FE) M (IQR)1ZR s, IR ECK A Mann-
Whitney U #:56 . 5070k ) LR 2 1656 5% Fisher FERIMER E. KRR oM P < 0.05 AR
YINZ R E 0 Logistic [F1ARL, 4347 SAP [ fERG R & . DL P <0.05 NZERAH G5 L.

3. &R
3.1. —fRIERERITIRFIFE

FEY N 599 ] HAAV BESefE F L, oo BIPIoE & s 182 141(30.4%), S %% 105 #1(17.5%), 2
S 217 51(36.2%), FAEAT A 95 41(15.9%). T 1% 360 41(60.1%), Zit 239 41(39.9%), 5 L EbH
1.5:1. FE# AL 0 E 3 BB NE, IL 288 1(48.1%). KEHTIAILEF T 4~7 H, H 5 A RNKWH
I4(101 5, 18.9%), W7 1. 7E3RAFEE AR 87 1 )L+, HADV3 A 72 51(82.8%), HAAV7 %4 9 {4
(10.3%), NRAFATHR. INGS il R EoR, il 9 3 )52 FE IR Gu i R, FL7E 10 4 FRE &L
Kt il 8 57 J5 AR 23S rRNA i 25 5 R R4 .

3.2. IGFRFHIE

Ji Y R A (524 151, 87.5%) N k(481 1], 80.3%)F2 fe ks WLIISEAR,  HLAd I FCRE IR VR g
(163/599, 27.2%), 3. A (109/599, 18.2%), HXI(105/599, 18.5%), Fifi&.(104/599, 18.3%), JmitkikH
053 1)(98/599, 16.3%), AR 439 K, ~FIYER REL 6.13 K, FERI NE#H(267/599, 44.6%)
I B # K GL (167/599, 27.88%)f H W, H kA2 & I 3 I A4 (126/599, 21.04%) /&K 4y, ik 75 IfiL4iE (119/599,
19.87%) N EE M AMER, HUCHTHLIEIE IR (84/599, 14.02%), 4 REHIEIR(13/599, 2.18%). AFHifs
(8/599, 1.34%), W7 1. 7EMfise &)L, HEEA S AR ERE AL IR PRARFAE LU, SRR 20 26 LA R AR ) g
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ERR F

¥y 8.0 (6.0, 11.0) Kk, ZEKTAFHEELM 5.0 (3.0, 7.0)K(P < 0.05). HAELLI%IK(50.5% vs. 36.5%, P <
0.05) % ifi & i 1% 35 (38.9% vs. 26.7%, P < 0.05) [\ kA Rt B & & THAFEAEH, Wk 2.

Table 1. Clinical features of adenovirus infection

F 1 RS RAAIERYFE

I RAFAE PP IERR G (n = 182) LA % (n = 105) LA E g (n = 217) FAREMT % (n = 95) &E(n = 599)
P
5 114 58 133 55 360
% 68 47 84 40 239
GRIED)
0~3 77 56 118 37 288
4~6 59 30 65 35 189
7~12 44 18 33 21 116
>14 2 1 1 2 6
HUE(C)
1E#(<37.2) 2 1 28 9 40
i #4(37.3~38.0) 11 10 17 8 46
71#4(38.1~39.0) 57 34 74 32 197
11 #44(39.1~40.0) 101 39 91 36 267
B #4(>40.0) 11 21 7 10 49
FEIR 5 AARAE
R 171 87 185 81 524
A 82 96 211 92 481
323 7 28 80 48 163
g 2 18 56 28 104
Nl 1 8 58 37 104
NG B 11 17 38 18 74
R ¥ 2 12 37 14 65
NEREES/S
it ¢ 3 JE Ak 11 9 50 56 126
LR 37 36 71 23 167
Table 2. Clinical characteristics of adenovirus pneumonia
= 2. RS RIGRIFES T
FHIE JEESELH (n = 217) HIEL(n = 95) 2lz 18 P {H
FEWH, n (%)
0~3 % 118 (54.4) 37 (38.9)
4~6 & 65 (30.0) 35 (36.8)
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>7 % 34 (15.6) 23 (24.2) 6.784 0.034
PER, n (%)

% 133 (61.3) 55 (57.9)

% 84 (38.7) 40 (42.1) 0.318 0.573

g, n (%)

1E#(36.0°C~37.2°C) 28 (12.9) 9 (9.5)

ik #4(37.3°C~38.0°C) 17 (7.8) 8 (8.4)

FH#4(38.1°C~39.0°C) 74 (34.1) 32 (33.7)

#i#4(39.1°C~40.01C) 91 (41.9) 36 (37.9)

HEE#(>40.01C) 7(3.2) 10 (10.5) 7.415 0.126
P E, n (%) 58 (26.7) 37 (38.9) 4.658 0.031
BERS %, N (%) 38 (17.5) 18 (18.9) 0.092 0.761
A BRI, n (%) 18 (8.3) 18 (18.9) 7.346 0.007
G IR RS FARIRG, n (%) 50 (23.0) 56 (58.9) 37.975 <0.001
GIEHRTFEL, n (%) 71 (32.7) 23 (24.2) 2.273 0.132
G IR IRGE, n (%) 21(9.7) 30 (31.6) 23.178 <0.001
RARBTE(CR), HAE(IQR) 5.0 (3.0~7.0) 8.0 (6.0~11.0) -7.048 <0.001
%5, n (%) 80 (36.5) 48 (50.5) 5.101 0.024
K, N (%) 211 (97.2) 92 (96.8) 0.037 0.848
HEL, n (%) 56 (25.8) 28 (29.5) 0.452 0.502
X, n (%) 32 (14.7) 15 (15.8) 0.056 0.813
75, n (%) 6 (2.8) 4(4.2) 0.450 0.502
AR B I, n (%) 15 (6.9) 6 (6.3) 0.037 0.848

3.3. SEHEIEHR

Jifi 98 ) LSE IR = AR bR LU,  EAEALE) WBC /KT R ZKTAEEEL (P = 0.038), 1l CRP 7K1 2.3
T AEEELA (P = 0.030). FENEARHIGIR R /7 1H, FEIEAM AST Al LDH /KPR m THEEmEAHP =
0.009; P <0.001). 7EAZERREEA I, HEIEAM IgA KT EE K TAEREAEL (P =0.031), 119G K&
ETAEEEA (P = 0.046), W% 3.

3.4. EfERRmEMAEKRERSH

T BE S BURIR TR (R R KB AT AR & Logistic [HVA0 4T, 2558 &R, S E 0 Hrdh & Bt
B\ M. B & R (<8 %) BITANBE YL & IR 9 S R ARG . FER% . CRPL AST. LDH.
IgA H Giit 28 X (P <0.05), W3k 4. HHEFESHr+ P <0.05 (AR Z I F Logistic [l JAFAL, 4
REIR(F 5): Fl <3 %, A& R, HIFAIR Y. CRP FH#. LDH Fi 2 SAP [T
fERRE, 1 IgA FHE R R R & .

DOI: 10.12677/acm.2026.1641728 4574 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641728

43

Table 3. Analysis of laboratory indicators in adenovirus pneumonia
7 3. RIS A LI EHRAR T

HREAE AEEARELL(n = 217) FIEH(n = 95) ZIt 18 Pl
WBC (x109/L) 9.91 (7.46, 14.24) 8.43 (6.61, 11.35) -2.098 0.038
Hb (g/L) 120.18 £ 18.23 120.13 +20.18 0.018 0.986
PLT (x109/L) 307.19 + 99.63 306.53 + 107.16 0.053 0.958
CRP (mg/L) 8.51 (2.93, 19.6) 11.12 (2.9, 31.2) 2.171 0.030
ALT (U/L) 15.0 (10.7, 19.0) 15.0 (10.8, 21.2) -1.801 0.071
AST (U/L) 245 (18.3, 37.9) 31.5 (25.1, 45.8) -2.646 0.009
F14 (1 (g/L) 41.09 £5.78 40.16 + 4.36 1.384 0.167
LDH (U/L) 298.52 +92.29 358.56 + 111.55 -3.381 <0.001
HBDH (U/L) 229.51 + 66.12 249.29 + 100.41 -1.801 0.073
IgA (g/L) 1.03 (0.59, 1.50) 0.72 (0.41, 1.24) -2.159 0.031
IgM (g/L) 1.04 (0.79, 1.37) 1.20 (0.83, 1.90) -1.777 0.076
IgG (g/L) 7.19 (5.36, 8.81) 8.20 (6.23, 10.49) -2.000 0.046
PA (mg/L) 135.83 £47.15 128.09 + 38.88 1.153 0.250
¥: Hb. PLT. HBDH. H#ZEH. PANt{i; WBC. CRP. ALT. AST. IgA. IgM. IgG Az .
Table 4. Univariate Logistic regression analysis of severe adenovirus pneumonia
4 EEBRREMAEER Logistic BY3 5
NiE & B1E Waldy? { P 1 OR & 95% CI F R BR
R[] 0.111 5.984 0.014 1.118 1.022 1.221
L3P 0.736 6.365 0.012 2.087 1.179 3.697
MLz 0.559 4,608 0.032 1.749 1.050 2.901
FERN(<B ) 1.076 8.486 0.004 2.933 1.423 6.044
A I B IR G 1.460 21.025 <0.001 4.308 2.307 8.042
& M 98 S AR e 1.568 35.372 <0.001 4.796 2.861 8.040
LRt 0.949 6.982 0.008 2.584 1.278 5.227
WBC 0.008 2.368 0.124 1.008 0.998 1.018
CRP 0.010 4,275 0.039 1.010 1.000 1.019
AST 0.015 4,889 0.027 1.015 1.002 1.029
LDH 0.003 8.851 0.003 1.003 1.001 1.005
IgA -0.121 5.802 0.016 0.886 0.803 0.978
IgG 0.014 0.201 0.654 1.014 0.954 1.078
Table 5. Multivariate Logistic regression analysis of severe adenovirus pneumonia
5. EERREMAZER Logistic ElYI 34
NIEAT & B1E Waldy? {8 P1E OR f& 95% CI TR BR
FIR (<3 %) 0.496 6.789 0.009 1.642 1.131 2.385
R AT 7] 0.033 0.335 0.563 1.033 0.925 1.155
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3N 0.010 3.415 0.065 1.010 0.999 1.021
7 -0.273 0.714 0.398 0.761 0.404 1.434
A I 98 S R AR IR G 1.439 24,365 <0.001 4215 2.381 9.463
B IR B 0.998 7.768 0.005 2.713 1.345 5.474
FERR 0.515 1.219 0.270 1.674 0.671 4.189
CRP 0.011 4.165 0.041 1.011 1.000 1.023
AST 0.015 2.704 0.100 1.015 0.997 1.034
LDH 0.004 6.736 0.010 1.004 1.001 1.007
IgA -0.198 3.980 0.046 0.820 0.675 0.997
4. g

ASHIT U3 I 0t B 3 X B ey 599 ] s 2 I QLA e 2B LR BIBUVE 734, #8713t XL HAdV
R RAT IR AL s PR i B B ¢ i S e R 2%

4.1 FATREFHES

AT, BEFHHLX JLE HADV B 0 2 3 5 B4 LN E(48.1%), HiEZ Tt (1.5:1), X5
HAAV 15 BENFERFE—510[7]. 6 MHZE 3 S BYJLIEAT “ R BRI, BMEhUAER A
B AR R, ML B RRR (8], KRR R R EE FRIE@T H), FFERER X RT
Fir[4]e WERENZE, ERE BRI E)ILH, HADV3 DL 82.8%[1 4%t 34 i 3 BRAT ik, 1X
L ARk [ N 2 A& ) HADVB3. B7 IR C W& O A Btk B AARTRT[2] . X FROLFS BER I B &
ATRe S “HpEfifi” (Immune Debt) IR G AH ¢,  RIHTHAAE 25901 T4 it 5 BONTHEXT 22 Flt 05 168 9 Ji 7 1) 7
ERPETINIE, N EBUR MR AT S T 26 4F[9], Hohth X (R Fo X —HEMFR L T S8 II—
T s, 2022 4R % 2024 FIAIE], B aefe th 3 2 A 2 BJb, AT g Y e BUm MBI 1 A2
FEAR ONARZEE T SRV 3 A, HURE LU A5 A B B 1 N [10] . RS LL I — 5 = 2% ) L3 = e O 7t R AR iE % 1 2023
FIERINRR TR EAE R, BEARFH AN T i AR, BRI R I, R AT R R
HA— el [11].

4.2. IGERFFAESTHT

AWFFF, K H(87.5%) A% (80.3%) & HAAV BEU i WG AREIR, B EHNTE, XEER
ZE[L2) /TS5 AT, B 25 R IIG A TR & LRI S IR, EH e vk EARER IR,
HAEH ) LR AR ] ALK L 8.0 K, EFEK TIAREAELIN 5.0 K(P < 0.001). m#GENAR A iR
GO BEPLE 0 BR Z B S S, AL A Rl R B I b R A N R, W B E R
PR TS P PR SRR, BT e i A R R X T3] Ak, AR ZH 02 (50.5% vs. 36.5%) K Jili RS
T5(38.9% vs. 26.7%) (IR AEFEZE R TAEEEM, X785 80 LRGN L L b i S22,
LA HAAVB3 R B @i 85 2 51 & b C IV J& s 75 5 7™ s fr P )32 s AR S5 R0 [13] . fERAM R
LTI, AL £ B 1005 (19.9%) Al AL B RE TR (14.0%) BRI, OB T R 8 1A T2 A4
WM, PLE M ARBUR LA I E 2 ARG, FRERE R R I0TI[14]. TS5 [15] IR 78 AR IE 5L,
R B M 28 R L A B AN RORE, PR IR R G052 TR i I 7 1n) S () BT (F 5
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4.3 EfERRREMXHNERER

LA SAP [ 5155 PR 25 2 FEAR JE 180 R AR ZR M DGR IR L A 0 2 TR R A 5 SR R 3t 1 Ak 4

KRR REKY, <3584 KENERERGRFEZER . HAUHITE T A B4 LR 5 R
Gr(nor iy IgA) MR R B e, PRIRGESE BT RIIRENETS, RS Sk BRI ) R & AE[8] [16]. EINZ
T FE AR SEAIG 8 A2 SAP IS FE [ R 2R [17] 0 G M 98 S T A4 SR L A & S 40 1 JE G J2: SAP Bt 1 fes
. Hi HADV 5 MP (3L G —Fp g By “Hh RS0 7 B0, MP R GERE L AAET)
e, MEIRPFIRIEMYIEE B IR, S HAV R AMZ ANSRAME R [FF, P9 35 e s 2 0 S A0
L, FEAEZ NN, LRI AR 7 X, I il e 4 B 4545 [18]. ANBIESTAE SAP & LHAT HE 10 % MP
i 25 5 R AR, $oRi 2 B e v R o0 P B R R AR DG, IX 5 ] PN R 25 2R T S T IR R W 5 — 8K [19]

SIS TEFR AR /7T, CRP & [ WML 4 hi 3 fE i SUMERT A B B, KPS HAV i 28 10)7™ 5
FERE 2 IEAIC[20]. LDH 24N MR AR (1 OC BRI, Ui ER AR . 2 230503 3 K SRR BRI 2
FETRONIL, PRI If7E LDH 7K uT 1] 42 S et 38 4 2R 453 49 () 3 FRL AN AR B2 o ARt 9E4IE S LDH F 522 SAP 1)
MALFERINER, X5 Zou Z5[21]1) Meta 704 R imE —3, 1% Meta 7P TN 1 20 58, $41ESE LDH
Xf SAP HAT RPN . AW 745 A, AR IgA &) L3 B I d Ml 4 o fE I &, 5
RS [22]F 5 — 8, 1R T RS - ARPUA Y RIS R i BE S (CRP Fh i), T IE B
MR T NEA 2 (1gA FEAK). [RIRT, Zhong S5[23] MBI 78 K I I9E NGRR3R, $RRAF1E 5 2 AR
TP KA o JETLAEAE[24]48 tH S BEBR AR 1 45 7KP BRI 5 i 1 72 B A BEE Bz A0S AR DG, B 5 ] R ELHEAR
it Thee. HER, RERMUGEMEESR, 1gA REAENR—2WkE, H5 CRP BLAHNTE A B
THIAFON e L, FRIG RS FANME AT 75 SRR 2 o AR RTIE P A FE i — 2P 56 IE

44. ISKREXSRE

B FCER PR SL B B EEAR 3R o X446 <3 % ARl CRP M LDH BT+, HA
TR A MP IBGE) HADV i L, N LB L BE (s, SRV, SRS
T . INGS S5FT BORA B T ST IR & R L 2515 00, 4R SRS HEURAGIRTT « AHT ST HAFAE—
SE SRR YE: ARy B BERT 7T, AR FEE R far s #82 Bh S WD R Fr Lo ) e B s sk ok . ARk
TR Z L ATIETERT T, R SR v ) O U R

5. &g

B RHH XL R S Ll HAV3 RO EERATIR, kT840, 2R THEEF. Fit <3 2.
IR SRR B G, AR CRP J LDH 7K 7t iyt ) L 28 SEAE i B i 4% OB L s B R 22, T
M3 1gA 7RV B E AR IER R o TX L 5 PRI I RAE IR S S 36 4R b, 5 B — 2Rl R A v 34
POl B AR T, 98 A AR KA 9% Ja AR AR

B B
AW FETT 5 TR L BEE A R 2 B i BB 17 N R Bt = A B2 5% 2 (9 Pt o A 5 v (1R B AL A
5 [2024] 187 5).
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