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Analysis of the clinical characteristics and risk factors of diabetes mellitus complicated with invasive
pulmonary fungal infections

SUN Rui, ZHAO Tianzeng, QIAO Fei  (The First Affiliated Hospital of Nanyang Medical College
Department of Thoracic Surgery , Nanyang 473000, Henan ,China) ™

Objective The clinical manifestations and related risk factors of invasive pulmonary fungal infections in
patients with diabetes mellitus was explored, so as to provide reference basis for clinical treatment. Methods A
retrospective analysis was conducted on the case data and pathogen detection results of 53 patients with diabetes mellitus
complicated by invasive pulmonary fungal infection who were admitted to our hospital. The distribution characteristics of
pathogens among the patients were compared, as well as the clinical features and imaging manifestations of patients
grouped by different pathogens. The clinical data of the infection group and the control group were compared to explore
the risk factors for diabetes mellitus complicated with invasive pulmonary fungal infections.  Results Among the 53
patients with diabetes mellitus complicated with invasive pulmonary fungal infections, 11 cases were diagnosed definitely
and 42 cases were diagnosed clinically. A total of 53 strains of pathogenic bacteria were detected. 31 strains belonged to
the genus Candida, mainly Candida albicans and Candida tropicalis. 15 strains belonged to the genus Aspergillus, mainly

fumigatin and a flatoxin. 7 strains belonged to the genus Cryptococcus ,all of which were Cryptococcus neoformans. In
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the definitely diagnosed group.a total of 3 strains of the genus Candida ,5 strains of the genus Aspergillus.,and 3 strains
of the genus Cryptococcus were detected. In the clinically diagnosed group,a total of 28 strains of the genus Candida ,10
strains of the genus Aspergillus ,and 4 strains of the genus Cryptococcus were detected. The difference in the detection of
the genus Candida between the two groups was statistically significant, while the differences in the detection of the genus
Aspergillus and the genus Cryptococcus between the two groups were not statistically significant. Among the patients in
the Candida genus group,the main clinical manifestations were fever (51. 61%,16/31) and cough (45.16% ,14/31).
Among the patients in the Aspergillus genus group, the main clinical manifestations were fever (66. 67%,10/15) and
expectoration (40% ,6/15). Among the patients in the Cryptococcus genus group, the main clinical manifestation was
expectoration (42. 86%,3/7). There was no statistically significant difference in the clinical features among the three
groups (P>>0. 05). Among the patients in the Candida genus group.,the main manifestations in imaging examinations
were patchy infiltration (80. 65% ,25/31) and pleural effusion (35.48% ,11/31). Among the patients in the Aspergillus
genus group,the main manifestations in imaging examinations were patchy infiltration (93. 33%,14/15) and solitary
nodules (60%, 9/15). Among the patients in the Cryptococcus genus group, the main manifestations in imaging
examinations were patchy infiltration (71.43% ,5/7) ,solitary nodules (42. 86% .3/7) and pleural effusion (42. 86% .3/
7). There was a statistically significant difference in the situation of solitary nodules among the three groups (P<C0.05),
while there was no statistically significant difference in the situations of multiple nodules, patchy infiltration, cavities,
pleural effusion and interstitial changes among the three groups (P >>0. 05). There were statistically significant differences
between the infection group and the control group in terms of hospitalization duration, HbAlc value,invasive procedures,
duration of antibacterial drug use,and course of diabetes mellitus (P <C0. 05). There were no statistically significant
differences in gender,age, and fasting blood glucose at admission (P >>0. 05). Hospitalization duration of = 15 days,
undergoing invasive procedures,and duration of antibacterial drug use of = 14 days were independent risk factors for
diabetes mellitus complicated with invasive pulmonary fungal infections (P<C0.05). Conclusion The main pathogenic
bacteria of invasive fungal infections in patients with diabetes mellitus were mainly from the genus Candida,with Candida
albicans being predominant. There were differences in the clinical manifestations and characteristics of imaging
examinations among patients with different genera of bacteria,but the differences in clinical features were not significant.
Prolonged hospitalization, invasive procedures, and long-term use of antibacterial drugs were important risk factors for

patients with diabetes mellitus complicated by invasive pulmonary fungal infections.
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Table 4 Multivariate analysis of invasive pulmonary fungal infections
in patients with diabetes mellitus

iiP S 8 SE Wald X* i P ORMi  OR95%CI

1 B i ] 0.993 0.482  4.245  0.039 2.699 (1.050~6.941)
RAME#AE 1.341 0.595  5.086  0.024 3.823 (1.192~12.263)
HUEZG Y IR 1,523 0.497 9,404 0.002 4.588 (1.733~12.148)

i
Hi R A 8 (A P9 PR o TR 10 i MR A
O D B PR A R BB AR AL T A SR X R

FA R B0 AN ASCARE 32 7 3 D A 1) S, T LA 5 0T i VR
B35 TR 0 TH G L 5 0 rh Mk 20 B N 40 A O A
WG T B+ 214 33K 46 200 i 11 ) g 32 2] 400 ol L AL A4 Y o i
PR RE T 23 08055 » B0 1A 18 B8 78 7R Py R dk 58 L W] g
SECS YL KDY . HIERE IR LB R O &
BR B K 15 28 i L A T G 1) — A 32 0 A LR
FE-Y L R W & R A B R BT RE 2 A
b TS PR AR T s RGN B AR T TR L A
T Y R e 42 2 e it L AT 17 DAL

AT W5 PR A T 4= 28 1 Il T R g i
R R R 53 Bk, BN EREE L DL A OB L R
BRI I 22 B R TR O . B2 4L 0 IR N
2% L G PR 12 W 20 R0 38 D Tl 2 2 R R AT L T A
BHEGREER LN ZSAGIHE L., At
e B TR S — A% A B0 T, TE B IR 8 A P OL
Do PR Sy e W PR 55 0 B AT B T R A K SR
WA B PR R A A LA I R R 3 — 20 ) 55 O
g% I AT AT E 25 5 52 B 5% 1 Ml B RS 14 Ja )
F ) 2 TE AW PR e S8 B b, Bl T AT A A 3
B T HEAT BT T W 0 22 A B s 1] F AS T 2 K, B 25 5 3
28 ALRE AR . ERXFPIEOLR SR A L&
Ko Bh8 0 H s e i i 22 84, iR JL 4 21,
FUAR 78 P il BT R 1 AR

ENY QT T TN 7 N N RNl ) NS e
AR Vg R AR I R 2 B O R I %
. BRIKWIE A B H IR R FE gk, =HBH
G PRARAE 22 R G4 3 . SERH B A B H LR
KA B0 3 FlR IR I A s A . i R LR
WL AR AR A R 32 Sy BRI T R AR S M Y
ok T Jm 4L D AR R A R I BN R
PT84 0 o s BT . = 4 BB A IS M 454 A 1
Xf 28 S 3 A2 AR 2 R B WL 22 R B
S TERT R JLAR B B 5 IR 2 AR 2 R 1 AN WG 3F
AR AN Z H# (CD B AR T LS T
WM R ORI B R R A8 LA = ) TR B R
71N HE AR PR S 10 05 e T 2 DA R R O 1 e ) 45 4 L A I
RZWHH 4 TRy mE e RN . R, &
W52 2% P il U e ) s R AT SR FE T R AR . P TR
T I R 2 B0 Gk = AR 5 1, 534 22 H At i 35 5 0 4 4B
LA 5 F8ORIZ M RIGYT . Rl B FE R b
AT A (R B S8 A 22 08 R 92 0, 30F — 2B 38 T2 i i
S22, PR, R R S G T 4R 28 0 il L R e
R, DAIAR B B TR s AT A AR AR

AR5 LR R 43 B K B A3 BE B 1) L Hb Alle
2 A PEARAE DU TR 24 4 (01 FH e [R) O DR 7 A 22 5 A 4
A (P <<0.05), fERBER R =15 d. A 2 A P #



P H R R A M E R &
Journal of Pathogen Biology

5520 BE T
Vol. 20, No. 7

VE HUB 259 i FT I ) =14 d 208 R & O 1R 28 14 Jis
B R I ST fE R 3R (P <20, 05), T HiAE R W
IR ek ) 7 P 2 3 IO AR DA I BT A 40 46
PEMWER T M IE B M HCE Y AR S TR
BRI A A ) OO 2 JUAS 4 AR — R RO P Y E A
FLR T U6 d B0 . X 4 5 2 B0 Y LT T BE X 1R 2%
NARBUG 51 RIS o DT B 5 A Al B 3 i it — 20
A . 1R AR SR R P n] BE S BRPLIR Y A SR By
AEBIL AR DA I 2 d 35 4 0 O R S R RO SR Y
ATREHE L DR B Xk — i i AR R B T A A
e Tl 15 it 92 AN 0 B AR AR ARAE I AR A T
V24 90 (9 f6 PR 1 o DA AP e XU o ] A o i i R
R 2 o e 2 M 3L B A 1 AL R R 2 W HE AR L A
17T SR B B2 B AT R0 36 97 415 i

i b TR BRI 5 I 1R 28 e il T R e B
JEUR F2 B A PR s L P B S BRI R L R EUR
B 5 AN [F) B i SR e J8 3 1 e PR AR AIE S e R LR A
—E 22 S B IR B S W TR 25 ) 1R
AR FR A X 88 PR 3R 25 08 T B PR R R R AR R
il T SRR R 1 XU

(5% 3#]

[1] Agbor N, Edward B, Jude Andrew JM. Inflammation in type2
diabetes[J]. Front Inflammat,2019(1) :164-179.

[2] Lee MR,Huang Y P,Kuo Y T,et al. Diabetes mellitus and latent
tuberculosis infection: a systemic review and meta-analysis[ ] ].
Clin Infect Dis,2017,64(6):719-727.

[3] Comellas M, Marrero Y. George F, et al. Age and glycemic
control among adults with type 2 diabetes in the United States:an
assessment from the National Health and Nutrition Examination
Survey(NHANES) 2013-2014[J]. Diabetes Metab Syndr,2019.
13(6):369-373.

(4] FLAGMS . VEW 4R 8. 2 RUBE PRI A A il 0 Jak 4% 0 L A A 1iF 2 HL
5 RAE K it D) 5872 Ak 0 AR DGV A A LT 1. b B D A ) o e
#,2021,16(1):90-93.

[5] Packer M. Heart failure; the most important, preventable, and
treatable cardiovascular complication of type2 diabetes [ ] J.
Diabetes Care,2018,41(1):11-13.

[6] Lin C. Objective evidence of impairment of alveolar integrity in
patients diabetes mellitus

with non-insulin-dependent using

radionuclide inhalation lung scan[]J]. Lung,2018,180(3):181-

[7]

(8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

186.
Asami T,Ishii M, Namkoong H,et al. Anti-inflammatory roles of
mesenchymal stromal cells during acute Streptococcus
pneumoniae pulmonary infection in mice[ J]. Cytotherapy,2018.
20(3):302-313.
Longhitano A, Alipour R, Khot A, et al. The role of
18FFluorodeoxyglucose positron emission tomography/computed
tomography (FDG PET/CT) in assessment of complex invasive
fungal disease and opportunistic coinfections in patients with
acute leukemia prior to allogeneic hematopoietic cell transplant
[J]. Transplant Infect Dis,2021,23(3):13547.
Azar MM, Malo J,Knox KS,et al. Pulmonary fungal infections-
recent updates[J]. Curr Pulmonol Rep,2019,3(4):150-160.
Khanna M, Challa S, Kabeil AS,et al. Risk of mucormycosis in
diabetes mellitus:a systematic review[ ] |. Cureus,2021,13(10)
188-197.

BRI, TR IR 0 B2 Wi b e S5 4r B0 LT 0. v M R O A
#,2000,8(1) :5-6.

De Pauw B, Walsh TJ, Donnelly JP,et al. Revised definitions of
invasive fungal disease from the European Organization for
of Cancer/Invasive Infections

Research, Treatment Fungal

Cooperative Group and the National Institute of Allergy
(EORTC/MSG) Consensus Group[J]. Clin Infect Dis, 2008, 46
(12).:1813-1821.

S R AR IR L X ER . A BEL R Ak i S R R 1 T R
RR B HREE RG] E AW %4435, 2018, 13
(7):781-784,788.

Alsalman J,Zaid T, Makhiooq M,et al. A retrospective study of
the epidemiology and clinical manifestation of invasive
aspergillosis in a major tertiary care hospital in Bahrain[J]. ]
Infect Public Health,2017,10(1) :49-58.

Cho SJ,Choi YJ,Cho KJ,et al. Image findings in patients with
chronic invasive fungal infection of paranasal sinuses[]J]. ]
Neuroradiol ,2021,48(5) :325-330.

R, FRAE. 2 O PR A I I 0 SRR e v JRT 1R 2 Y % il
W CT FRAESr AT [ . o [ I A 22 A 75 2023, 18 (5) : 589-
592,597,

F R R ALK A 2 BURE IR B A R 2R M B R
ROl PRARAIE 2 8 G 2 o M (D], 77 04 BE 2, 2017, 39 (2) : 224-
2217.

T ot TR/ L B2 5L AR AR 2 BUBR IR A T S (2 28 1 R
R e R, e B B e 22 A ik, 2022, 32(13) : 1969~
1972.

[ EE] 2025-01-18 [EEABAHY 2025-04-06

KIS0 OSOOS 0O 00S0O0O0S 00000 0O 0O 00O 0O 0 S 000 0O 00O 0O 00O 0O 0O 0O 00 0O 0O 0O 0O 0O 0O 0O 0O 0 0O 00000

(B3 874 70

[12] Bt T T V7 SCHR 45 A DR 98 92 10 3 IR e 1 903 L 11 4 A B A
K WFFELT]. e B2 e e 4 2% 7K, 2018, 28(14) 1 2112-2115.
Werner RN, Ghoreschi K. Herpes zoster-pravention, diagnostik

[13]

und behandlung, Herpes zoster-prevention, diagnosis, and
treatment[ ] ]. Hautarzt,73(6) :442-451,

FEWY AR T R, BT IR YT K IE Al IR R 92 e B R BT L .
g R 2 44, 2020,54(8) 1 53-56.

Calabrese C, Kirchner E, Fernandez J, et al. Preventing herpes

[14]

[15]

[16]

[17]

zoster in immunocompromised patients: Current concepts [ ] ].
Cleve Clin ] Med,2024,91(7) ;437-445.

Ho BVK, Pourakbar S, Tomassian C, et al. Non-dermatomal
cutaneous herpes zoster infection in a solid-organ transplant
patient[ ] ]. IDCases,2022,29:e01546.

PRI B i R A 8 5. A PRI 4 R GE K ge -4 R 2B
TR Ge-E I SCR A 2T [T, JE AU BE 2%, 2024, 46(5) : 355-362.
[ E#AY 2025-02-13 [EM BT 2025-04-25



	2025-07全文

