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Abstract

Objective: To investigate the clinical characteristics of influenza A virus infection complicated by
invasive pulmonary aspergillosis (IPA) and enhance clinicians’ understanding of this condition.
Methods: Clinical data from 42 patients with influenza A complicated by IPA admitted to Hebei Pro-
vincial People’s Hospital between October 2024 and February 2025 were retrospectively collected.
Data included demographics, clinical manifestations, comorbidities, laboratory and imaging find-
ings, antifungal treatment regimens, and clinical outcomes. Results: The mean age of the 42 patients
was 68 years (67.6 + 13.9). Males predominated (32 cases, 76.2%) over females (10 cases, 23.8%),
with a mortality rate of 16.7% (7 cases). The primary pathogens were Aspergillus fumigatus (83.3%)
and Aspergillus flavus (57.1%), with mixed infections of 22 Aspergillus species occurring in 45.2%
of cases. Co-infection with other pathogens was common (59.5%). Underlying diseases were pre-
sent in 36 cases (85.7%), including hypertension (15 cases, 35.7%), chronic obstructive pulmonary
disease (13 cases, 31.0%), and diabetes (10 cases, 23.8%). Frequent clinical symptoms included
cough (39 cases, 92.9%), sputum production (38 cases, 90.5%), fever (31 cases, 73.8%), dyspnea
(24 cases, 57.1%), and fatigue (17 cases, 40.5%). Laboratory abnormalities often included anemia
(28 cases, 66.7%), thrombocytopenia (10 cases, 23.8%), and hypoalbuminemia (37 cases, 88.1%).
Voriconazole was the primary antifungal agent (37 cases, 88.1%), with a mean treatment duration
of 11 days. Conclusion: Patients with influenza A complicated by IPA are predominantly male and
often have underlying conditions such as hypertension, diabetes, and chronic obstructive pulmo-
nary disease. Clinical manifestations and CT findings often lack specificity. The condition is prone
to causing anemia, thrombocytopenia, and multi-organ dysfunction. Early identification and stand-
ardized antifungal treatment are essential to improve patient prognosis.
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FH Y080 3 (FF ) I e 2 PRI e ) S B I, R 2R, B s e i, 55l
REMIFIAE, BIREGELE 29 JI % 64.6 T4 EELTETHRATHEE, 556 10 % 40 FRISHI
FRWATIL [2]. TR, KA FH1R 281 Mt i 297 (Invasive Pulmonary Aspergillosis, IPA) & it
B3] [4], REAERUSEE LT EE G 2 —, #EiE, =R 7% 55 (Intensive Care Unit, ICU) 1 H fiE
FE RB A I B B IR R A AT TE 19% % 23%, FET AL 50% % 60% 2 [A][5]-[7] 127281 il th 2597
s MEEI R, ORFEEE. s, RSS2 REM, AR IpGEL R s E, 20T
BAERMBR . SR T I [8]. SR, JRIE B E Y 22 D 55 PP IR I B e VR, 5 0@ M M e
BB, B IEIN s DR IR R B IPA URE[9]. At — PRI BUUER A I IPA B BOIG R R
sy, AT dE N RERESCE I 42 )8 AT IR 0, DA SR 55 A 510 AU & 9 IPA
AR
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[P A e A RSBE B 2024 4F 10 A 28 2025 4 2 A G IR0 4 b ARIEE ) 42 491 RS £ 3
A2V B T R RS A VRN ON A . IR, AR SR IR A . AT 21
U], I PR S5 JR2%) o

PNKRHE: D R >18 % @ & TR IPA BWTFRHE .

HEBR bR R G Wb SR VR R 4 0 H

AHFI T T T BUERT L, 20 b8 N R IEREE 0 2 5 S HEE (R i 2026-LW-079), If
S BRI 7

2.2. HIERE

221 RERRSETIRE

RIS WoR ] : AT RAT IR 7 LA I R R B (1 R BRI S VR4 S ANE), HHRRRH
At 5 AR SRR AEAE AR A5

WECWIRE: A REIRKREI, JERA TR DB R A B A R © JURT A I
P @ VYR SZIRIGNYE; © WUBYREIR ) BIHITE; @ FUBYRE 19G HUik P sk & et
WIS 4 £ &Ll BTt m[10].

2.2.2. IPA L ERiRE

BEEIF IPA 22 b AR IR 2 2l 5L R 12 Wi AR T 4 X 3L1HR[11] &2 EORTC/MSG T 2020 4
R MR LR EE[12], Wik BT E R IRAARAE . bR 2 L SUR TR . i
PR 3K © Whis: Fa R RMEREE > 1. B R R B I A B I
L2553 B 20 () FRAT — SO W2, T B BB RR A IR B B R SR LR @ TR 7
RIS RF 1 R R 251 00, (R 28 M LB ) 1 00 2 B PR AE B 2 S VS I PRAAE DA S 1 5%
PR E R © Mis: RN AT ERWEREE >1 5. R R 0 1 50 B R 5
2 TR EE G R -

t T % 8 SCBRARE[5] [6] [13] [14], B4 TR A (22 M A o 2500 (10 £ T AR F T8 R DR, BRIUL R
IR A IPA EE TR SRR B IR A AT . ST, DRk iR, LR e 152 28 i i 005
(RIS -

2.3. Gt ot

FTA Geit AP 4 B IBM SPSS Statistics 27.0 B AAFEAT 40 Hr - IEAS 70 AT UIESAR B DAISHL + PRifEZE(X £58)
TR, WA AT SR AS 5 L A B (VY 43 B R BR) 2R, 43 2828 B UG BRI 23 L (%) R o B S B0 (k
REEH] < 10%)MIAEH 2 AR AN RAN TH A B . BT AR BALE EEBCR A i, /- BN HECRH 2
K Ek Fisher HIRERE. P <0.05 NZEFH G H#E L.

3. Z§
3.1 —MRIGE SR T HT

AT 42 BB A I IPA BE G IR GORHEEAT /00T 38 LR T B I SR 2RI PRAFAE -
SPHIEERS N 68 % (67.6 £ 13.9), FREIX (] 33~96 &, FH F 4 32 £11(76.2%), i 10 51(23.8%).
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Table 1. Baseline characteristics of patients with influenza A complicated by Aspergillus infection

# 1 BREHHBRRBFNEKRRE

FEARAFE Ait(N = 42) HETE(N = 35) BTI(N=7) P{H
Bk 32 (76.2%) 27 (77.1%) 5 (71.4%)

PESI 0.746
ok 10 (23.8%) 8 (22.9%) 2 (28.6%)

e 67.6 +13.9 65.5+13.7 7794105 0.030

ith 2 35 (83.3%) 29 (82.9%) 6 (85.7%) >0.99

it 25 PR S Y ik 24 (57.1%) 21 (60%) 3 (42.9%) 0.4382

i 3 (7.1%) 2 (5.7%) 1 (14.3%) 0.430°

B2 IR P A B 7 (16.7%) 7 (20%) 0 0.459

eSS 2% IR B 15 (35.7%) 11 (31.4%) 4 (57.1%) 0.2252

SR 5 (11.9%) 4 (11.4%) 1 (14.3%) >0.99°

W% ik 39 (92.9%) 33 (94.3%) 6 (85.7%) 0.4302

W% I 38 (90.5%) 32 (91.5%) 6 (85.7%) 0.5322

R 31 (73.8%) 25 (71.4%) 6 (85.7%) 0.754

- IR R A 24 (57.1%) 18 (51.4%) 6 (85.7%) 0.208?

IR Z7 17 (40.5%) 14 (40%) 3 (42.9%) >0.99°

Y2 5 (11.9%) 3 (8.6%) 2 (28.6%) 0.1882

W 1 4 (9.5%) 4 (11.4%) 0 >0.99

MR it 2 (4.8%) 2 (5.7%) 0 >0.99°

o IR 15 (35.7%) 13 (37.1%) 2 (28.6%) >0.99

B PR 10 (23.8%) 8 (22.9%) 2 (28.6%) >0.99

2 - BH A i 13 (31.0%) 11 (31.4%) 2 (28.6%) >0.99°

4% 1H 1 il 5 4% 3 (7.1%) 1 (2.9%) 2 (28.6%) 0.0672

B IE SEEIR 2 ik P 0 9 (21.4%) 8 (22.9%) 1 (14.3%) >0.99

i 1L 5 975 7 (16.7%) 6 (17.1%) 1 (14.3%) >0.99

A P 6 (14.3%) 5 (14.3%) 1 (14.3%) >0.99

WP 5 28 (66.7%) 21 (60%) 7 (100%) 0.0752

WP A R AR 3 (7.1%) 1 (2.9%) 2 (28.6%) 0.0672

C XMNEH >50 mg/L 31 (73.8%) 26 (74.3%) 5 (71.4%) >0.99

GM 5% A 14 15 (35.7%) 12 (34.3%) 3 (42.9%) 0.6862

SE P 31 (73.8%) 24 (68.6%) 7 (100%) 0.209

SEIG E AR AR gl 28 (66.7%) 23 (65.7%) 5 (71.4%) >0.99°

IR 10 (23.8%) 7 (20%) 3 (42.9%) 0.418

fIK A & A E 37 (88.1%) 31 (88.6%) 6 (85.7%) >0.99°

ALT F+i 15 (35.7%) 13 (37.1%) 2 (28.6%) >0.99°
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AST 7+ 21 (50%) 15 (42.9%) 6 (85.7%) 0.0932
CK-MB T} 21 (50%) 17 (48.6%) 4 (57.1%) >0.99°
WS & B F e 10 (23.8%) 7 (20%) 3 (42.9%) 0.418
Pro-BNP 7} 25 (59.5%) 18 (51.4%) 7 (100%) 0.0302
JUURF Tt e 14 (33.3%) 9 (25.7%) 5 (71.4%) 0.0312
BE IR R 36 (85.7%) 31 (88.6%) 5 (71.4%) 0.554
FARF A BT 23 (54.8%) 19 (54.3%) 4 (57.1%) >0.99°
ST 18 (42.9%) 16 (45.7%) 2 (28.6%) 0.679?
TS AAE 3 (7.1%) 3 (8.6%) 0 >0.99°
BRI Ak 6 (14.3%) 4 (11.4%) 2 (28.6%) 0.554
il = fih 11 (26.2%) 10 (28.6%) 1 (14.3%) 0.754
il - 24 A, 7 (16.7%) 6 (17.1%) 1 (14.3%) >0.99
it sz Ag 5 (11.9%) 3 (8.6%) 2 (28.6%) 0.1882
60 s AR 12 (28.6%) 10 (28.6%) 2 (28.6%) >0.99
5 11057 #(EF) 61.8+5.7 61.9+6.1 61.4+35 0.849

pEhek iod X
T IR K A 14 (33.3%) 10 (28.6%) 4 (57.1%) 0.1972
P NYA: 37 (88.1%) 31 (88.6%) 6 (85.7%) >0.99°
PEEZ b e 11 (26.2%) 10 (28.6%) 1 (14.3%) 0.754
RIAZFE 3 (7.1%) 1 (2.9%) 2 (28.6%) 0.0672
PURERIRIT 37 (88.1%) 30 (85.7%) 7 (100%) 0.569°
AMEICU 10 (23.8%) 5 (14.3%) 5 (71.4%) 0.006
HUBE S 10 (23.8%) 4 (11.4%) 6 (85.7%) <0.001
FHIE 2R 10 (23.8%) 6 (17.1%) 4 (57.1%) 0.075
ERETN 145 (9.75~19.5) 15 (11~19) 14 (3~24) 0.577
PUE B 2R R 2 10 (5~15) 10 (7~15) 5 (2~12) 0.146

#: GM RIRFAME: I H SRR PUR AN >0.5; B4 S A4 >10x 10%L; L. M4 EH <120g/L;
MR /MR < 10x109/L; (REEEMAE: MEAKE <35 g/l; ALT Fia: MNARREEEEE > 50 U/L;
AST JHE: RINAHRAEEERE >40U/L; CK-MB Fh&: MUERHEFF THF MB>24 U/L; JUESEA&: 8
BOVES S H T>0.1ng/mL; Pro-BNP Fmy: (25K o B B4 FANIETT 44 > 300 po/L: WLEFFH e fAULEF > 111 pmol/L;

2 Fisher fHINERIEAG LS .

3.2. WEFHEM

42 15 IPA g, MiE GM RGBT 15 151(35.7%): 20 151 (47.6%) i 10 E Ve B 484 R I TR 22,
HEBEFRBANE: 22 51(52.3%) A A& AR AN A K IR 22, H I3RS oy S BIRF & 14 41
(33.3%) it Y E LR IRAT 2 2= DR ZH U P (NG S) A H T 25 T & o Aot it & B v, 35 4911(83.3%) it 25 14, 24
B1(57.1%) N A& B, 3 191(7.1%) v 2 dh & 1, Hrb 19 61(45.2%) K I R>2 Fill & B R A B Y. kA, 25
1511(59.5%) i 2 & I HAth SR A4 G, FFAFFEIR S GG UL, 15 91(35.7%) & JF 4 2= IR MR ik gy, E20h
it 9 v S AAAT R (8 ) B2 BT B (6 1) S SR SR PR (4 191)s 7 911(16.7%) 7 I s 2= PRBH 14 B 4L,
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FEONHEERE (6 41); 5 F1(11.9%) & FF &R E BRYY; 2 41(4.8%) & F Al T Huse gL,
3.3. FEERFMEFEE

42 g, B LRI ARER A %0 39 171(92.9%). 1% 38 71(90.5%) & # 31 171(73.8%). I
W R e 24 51 (57.1%) F1 = 7 17 11(40.5%) . FHARGEIR T ZERFEGN 72, Wi, XIS . 7EREREBOR J7 T, 36
151](85.7%) 3 &/ & I — Fh LR, Hrh L s 15 %1(35.7%), 181k B ZE PR At 13 41(31.0%), #H FR I
10 11(23.8%), 0o 9 $1(21.4%), FRIBMERTZERZ 3 6(7.1%). JRiEREE S, 28 51(66.7%) & H K W
Wi, 341(7.1%) K e A AR A E R AL

34. KWEMPBEE

EPNBE R, LA LR CRMEM >50 mg/L 31 41(73.8%), 41T+ 31 41(73.8%),
73 1fiL 28 1411(66.7%), ML/ IR/ 10 4411(23.8%), 1K 8 I ILYE 37 51(88.1%), #B4r E A I N A MR E I
FR(ALT). RITXRIRAIELHEF(AST). JIERES A LE§(CK-MB). LU E . 25K 0w B B
BRI (Pro-BNP) B LT &5 F br TH 51«

BRI CADE v 545 9 IL(36 151, 85.7%), FL ik 97 il (23 141l 54.8%) - 45 5 i i B (18 #4i], 42.9%):
Sy e AR, ani s AR 12 151(28.6%) AU 11 4511(26.2%) . ftigF4EAL 7 $1(16.7%). fifisEAE 5 {5
(11.9%); 1 S 28 1) 25 B RO AE R XA, PR AE 6 $1(14.3%), S HT HAE 3 11(7.1%).

3.5. JRITMITROEMN

42 B BEH L PO EGTT, R N ARSI EMIG ST 37 151(88.1%), VD REME 11 151(26.2%), KA
I8 3 41(7.1%), T BEEZBEAPIEREIGIT, TR 11 K. b 10 $1(23.8%) F#H AN {E ICU, #l
MBS 10 191(23.8%), THHEIRYT 10 f51(23.8%). 35 f51(83.3%) HH VAT UF 6 Hibt, 7 1l(16.7%) &35 it ¢
HILT .

4. ¥1ig

MW ZAAET RS, ELTRERY. Wk, BRSSP, FEET S SEE,
JETHLEBURE8]. HETERAEMBIR . REIIRR R P ol RS, ERRE, hzff
FVEIRARRIL, 5 R RNBAENER 2, HANSE TS X[ 15] . M 75 4 28 1 i 203 v 5o ML) R i, AR
wEEE . B, L. WEMES T2 MR, &SR R AR TN, 45
T [ 328 3 SR S IVRLIAI R B LA N B2 AR 9%, 51 R 3B 980E . SR FIIRFE[16] [17]. it/ it 25 1 ek
PRI BB E, SRBA BN M, BIRTENERRIIGE, 2R,
M S0 1 8 R R R 28 [18] 0 A, o3 83 B rT S0S ROAEA PR, 7oA KRB RIE AN T, IR R0 20 )
N, 5@ N G B, AR AR . BN A ThRE IR, A S B B AR SRR RCR R
B, ARFEBT I E[9] [19]. 2018 AR W it 2% 15 12 W AN B B B e a3 27 O il 5 B R R 1
ABE[20]. DRItE, 0f TRtk e, AU AR R I R A, RS RRTT, LSRR E TS .

KT 42 B P RYRURA I IPA B, RIS R(33~96 X)), MR S(67.6 ©), Ttk
BHEWEZ T LB 32 #l, otk 10 #), TRESERNREE. PREER M 2R DU A K. B iR
B, RS AN HI T B A R Th RS b YR A kA, FRARPTIE ERE ST, TR T R e I AT
BRINRE, {6 BT 5 i IPA [21] [22] . A= 28 P B33 AR IR o ke Z AR SR, AN 9T 32 BESR A R 9K (92.9%)
%% (90.5%) K #4(73.8%) IR AN XE(57.1%) F1 = 71 (40.5%) , X LEIlH PRI it A 2 I8 HAth it 0w v
WEREMT 2 . W ZE R SRR RV M Sk A AR LA . RN, B 59.5% (25 f4il) A I He At
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JRARIR Gy, ARG L QIR R . S22 IRPHIE R . AR DLWl 5% 454 IPA BE B ERINZ
B, 28 R ISR AR AN 2 A0 B AEAR N /0 [23] [24], TR A1 ARS8 I e Il i s 15 08 5 B i
e . IXEEIIEIN T IPA RN . BeAh, IPA BE A AR, W R 12k PH
J905 « B PRI « el oo« AR F P il 5 4% 25 [25] [26] I SRl AT B 3 o £ o JEk e o 25 1 ) XU o A1
ST EEYE, HA AR CIERE GO 1 R, R i A BT R .

YRS I IPA B H A A&, C RMNEAF &, S6HMBARS KL R ERedifs.
AT R T IA 28 51(66.7%), /MR IR/ 10 411(23.8%), 1] BE5 H A B0 7 U Ja WA G2 2k
Y, SRR 2 A R R AT A A P R I B AR, R I I SR OIS, DA SRR I 2
O FERINAT R [16] [27]. [FI, &G 8 5 &M AR A MAE . FFDhReHs . O B S O
[24] . A& 2R I T8 o — F B B AR BRAR AR, SO T AU AE T8 52 G ] ()8 TR R S P & e )
REM R . BFFLRI, BEAKPRIRS TG A RAFE B A (1710 T o453 493 0 mT 8 2 ke 51 ke
(194 By P 0 S B B0 TR AR IR ELBAZ 22 AT 8L, RPN OB A= A i B R . AW, JETo4
B3 proBNP i R AE RN 100%, 23 & TP 4H 1 51.4% [28]. bk, AFEE. WLEF K-V BT e e e
B R RIFEE MG [29] . AW FUEIR BoR, 18 42 BIEFE T, 7 HIFETI(16.7%), IXLLFET M 3R I H IR
iy, H2MEPPRE LA R A RIS m T A AAA[30], T /MR AR R I IE A AH S AE
TG R AE R T H B F AR, RERRILFE S ECEE ST F, SRR I KU
AT RN TRIT B0 HE, nlReccE B A TS .-

T 85 2 G IR EERRR , oI B A%, A RIS R AR 288051 (16.7%) , ICU B AL 2 W S 39 1 (50%) »
L% B &5 T H0 H R B L IR T, R O R AT AR B SCRRVR YT, LGRS AR SR TR
HEAS DR SCHFRE[31] . PR S BRI 7 (U B ] fh=5) S RNA B4 Bl ) 77 (3 29 b 93) =2 TR AR
TR ERE 2, R 48 /NIRRT 3 PR B A, S AR T AR I 3 PRSI PR 45 =) 1) L5 A G
[10][32]. MR L ¥697 il i B (O 250 48 2 0 25 . — MRS (1 B R 2R 204, H R AR R M A A2 9
I7 1B IR — 2R 250, T i 259k B MO A TR B, I RE SR T B e oy S e, EORE B
PR R R R A R 1 A 2R 2R (U0 RV 2545, LA 58 L T 4 LR A0 A FH [33] [34] & At it vy JEk 4,
WU A F 26 OS8R 25 P IS 45 R, B G H PiAE R, UL A HIR A G, e RE s .

KU FEAT 2 JRRE. B, ARKIFFIEIT 42 BIFFRE IE IPA BEENT TG R, FEARRK
AN, BRI RREARTE O — R HIR, AR BB A, BERIET 2N RRIX, 129707
AR 5, IR A LA R IE .

5. &g

EREPIR, AL B G B IR SR I I R B AT RS R AOR R AR AL, B DL L,
ZEIFmMLE s PR 18 Ik B JE RO SR, R RR LK CT AR sk = 5 ik, 5 513
M M NI e 22 E B D RESR T, PURECZE . BRI, EImR AR, 0 TR S E S UR B I6 T 3L
RAER, SEAR I ER f A, RsEnL BalRE R, RS EE AR, SR RETUE.
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