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Fungal species distribution and susceptibility factors analysis of secondary pulmonary

fungal infections in patients with coronary heart disease combined with COPD
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[ ABSTRACT] Aim To investigate fungal species distribution and associated susceptibility factors of secondary pul-
monary fungal infections in patients with coronary heart disease (CHD) combined with chronic obstructive pulmonary dis-
ease (COPD). Methods A total of 68 patients with CHD combined with COPD who developed secondary pulmonary
fungal infections were retrospectively selected from those admitted to our hospital from March 2021 to June 2024 as the in-
fected group, and the diagnosis was confirmed by pathogenic identification of qualified sputum specimens and alveolar lav-
age fluid, while 68 patients with simple CHD combined with COPD were randomly included in the ratio of 1 : 1, and were
set up as the uninfected group.  Clinical data of patients in both groups were collected, Logistic regression model was used
to analyze the susceptible factors of secondary pulmonary fungal infection in patients with CHD combined with COPD.  The
receiver operating characteristic (ROC) curve was used to assess the diagnostic efficacy and accuracy of predictive indica-

tors. Results In 68 patients with CHD combined with COPD secondary to pulmonary fungal infections, 76 strains of
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fungi were detected, including 48 strains of Candida albicans (63.16% ). Multivariate Logistic regression analysis re-
vealed that hospital days (OR=0.160), duration of antibiotic use (OR=0.221), invasive operations (OR=0.248),
combined hypoproteinemia ( OR = 0.104 ), combined diabetes mellitus ( OR = 0.269 ), and combined pulmonary
tuberculosis (OR=0.199) were the susceptible factors for secondary pulmonary fungal infection in patients with CHD com-
bined with COPD (P<0.05). The results of the ROC curve showed that the area under the curve ( AUC) of hospital
days, combined hypoproteinemia, combined diabetes and combined detection for evaluating pulmonary fungal infection in
patients with CHD combined with COPD were 0. 610 (95% CI:0.515 ~0.705) , 0. 647 (95% CI . 0. 554 ~0. 740, 0. 603

(95%CI; 0.508 ~0.698) and 0.843 (95% CI. 0.776 ~0.911), respectively, which were all statistically significant

compared with the area covered under the ROC curve of 0. 5 (P<0.05).

monary fungal infection is mainly Candida albicans in patients with CHD combined with COPD.

Conclusion The pathogen of secondary pul-

Hospital days, duration

of antibiotics, invasive operations, combined hypoproteinemia, combined diabetes mellitus, and combined pulmonary tu-

berculosis were risk factors of secondary pulmonary fungal infection in patients with CHD combined with COPD.
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Table 1. Detection and distribution of fungal infections
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Figure 1. ROC curve analysis diagram
3 3 i

TR LR B K R BT, H o LU R

JEGL Ry = Tt R R COPD JR 8 UL
B{Cﬁfz—,,\TEFﬁ%%kﬁi—mﬁﬁtfﬁf #
REBFIGIT, 1T 3 BT 0 ot A S I, L EE AT
T BRI R, BB S B COPD HUE IR I
i, B R COPD £ 5 I IGE A 35 5 5 48 i X
L5 T IR T R, S TP GE HR B R AR R
FIRE T, (T I W2 S B 25 5 o A s S A 2 T 5 | kit
PR AL, SR & COPD BBEH LA



CN 43-1262/R " [E Sl ki 244 ik 2025 4F55 33 455 9 793

FEAE M0 L PR Bk Y R 30 i D) B8 T R 1T R e
WA HATE TR0 A COPD BE 4k Kk
I S R (14 A S S 85 R 28 A 9 32 7 R DA R o JR
SRR 22— fE R I R 5T R 2, X 50
A I COPD £ 4k i & L P B e f I R 25 A A
KSCHRES AP L, B HAR X Z RN R, A BT
AR VR S0 R g IR, % ke 2 9 T 5 L4 BRI A
H, EIRHB R J5 2l R F S 42 4 T R Z M, At
AR IR ,68 Hl.0 5 IF COPD 4k A& fiti i F 1A
YR A T L 76 Bk, Hob 48 BRI S ER
B, o ek, SRR R4 R —3 T R
SERE R FEGE LA I COPD HE 4k & il 2 1
TG EEBUR . AT R SRR T AL
PR DL B 2 SR A BT O O R A B T
THAGIE P & A 2 A8 H R T H BUR B0 3 4 i, B
A v IS NP 7E A2 B B0 N R 5 5 AT IR AR TR
Ak R IR AR R 28 B R BUZE PR S 80k
PRI

AWEFE Logistic [M1H 538 B, HE BEis [E] ik
A E] R AVEERAE B IHRE B A &b
PRIR B4 FE 4t 1 e U9 6 9 COPD JR & 4k & i
PR R R B G R R H4 ROC 254
N A T PR 56096 G 9 COPD B 35 4k & il
FLR YL AUC 9 0. 843 (95% CI:0.776 ~0.911) ,
RAPE N 0. 750, K5 BE A 0.859, kil 2525w
FEt AR PrA R MBS ) G IR i E A
DRI A FE I 454 2 COPD 4k 2 fili 38 3 TR JER UL 1)
LRV A oS [ N i Rl 1 S I B
B0 A R] AR IILAE & COPD S Jin 2 25 44
RIS L DA SRR R kST S B TR 3 AR IR R 4 Ak
1, A Hr R R COPD H3 PR i i &2 ke,
VO 2 A BT A ORI (R hi A R AR
R B ) TR s A2 5% i) £ 3 A P IR R R T R
HRL 23 30 T R e A, el R 8 L AT SRR 5 IR
AR COPD Ty UL iy I & A, Hom i f
IR TE A o3 I M S e BR AR A AU RE 1R 3 m
TR IR YL 8 s PR 2 — b 4 B P AC S ZE AL
CINEE: 25 G iR T I NN SR Lo &
1 A5 0 A BB AT, AT AL 375 15 9 D 147 119 i
P 5 A, DR 245 A i 3 K A Ak e e IRk
B JEE AR S A A DR O R TR
ARV R i g 21 R R e S ISR Y 1 B
B[] B2 A= AP i s O 9 COPD JR A IS
Bt EL TR B A IS SRR P 2, iz R A AR
FEBERT ] =30 K2 5 i) 2 4F 7600095 18 3 I 2 it

ST ST 6 B A2 ot PR A e s T B e
PRI XS R PR e PR 422 ik 1 7 380 48 B 8l N 57
Pl 2 B E N A B e 1 b R DG RE T
e AR A5 o PR 2 — 2 34 il 3 e e RS . o5l T
RAVERAE 2 W e — e B B R 8 A S Y
GRE I B, B PR I 285 RO WA 3 285 I, 4 o 7
YR L, W REGE O B T COPD AR 2 4k
oal RN PR OIbYode o S DO N Y SEN S
ST FE TG , U s By BT B K B R AR
R e P 1) M (0 T A 3R A8 %ok B0 B R A
RARYT s AR I AR ATE SRR, 74 30 ST TG B R A
AR s & BEAKCED, 0o 8 IR A 5 4 U0 0 ot A AR
o, TR R AR K

g5 BRIk 0 A JF COPD 4k it 7 22 B ek
QAR LA S TRy £ EBEmE] PUER
] FRZAVESRAT & IR FIUE | 5 15 IR
i B IR ES AR T L 5 I COPD R 24k i 1
N PRSP S N 1) SVAC IS SHE Sl b S B
T LB X T 75 15 G, BT e R e AU,
ABEFE R AL BETE, HREAR R B A, 77— E J7
BRAE , AR IA T 2 AT R 22 ot (TR A
BASIBIFTE i — 2B BE 5 e 5 I COPD SB35 4k A fili
XN VR IR YRS .

[ BE k]

(17 %2 3, WRfiom, #a3C, 55, BOERSEOR S 3h kL8 O 5

(L5 BB SR B Mo A e R RE A BN (L[], ob Sl kR
feakik, 2023, 31(1) : 63-69.
PENG Y, CHEN W Q, HUANG J W, et al. Predictive value of
pulse pressure index combined with arteriosclerosis index on coronary
artery disease severity in patients with coronary heart disease[ ] ].
Chin J Arterioscler, 2023, 31(1) : 63-69.

(2] sREEAE, JEIGEAR. A8 PERH ZEVE B 5 e R 3 RS A XU 5t

RSB R B P [ )], PSR ML e, 2023, 31(11)
981-988.
ZHANG L X, ZHOU X J. Construction and evaluation of a risk pre-
diction model for coronary artery calcification in patients with chronic
obstructive pulmonary disease [ J]. Chin J Arterioscler, 2023, 31
(11): 981-988.

[3] SANDELOWSKY H, WEINREICH U M, AARLI B B, et al. COPD-
do the right thing[J]. BMC Fam Pract, 2021, 22(1) . 244.

[4] OGAN N, GUNAY E, EKICI B, et al. Morphological overview of
cardiovascular comorbidities in chronic obstructive pulmonary
disease; Frank’s sign[ J]. Heart Lung, 2020, 49(3) ; 331-335.

[5] MARTIN A, HANCOX R J, CHANG C L, et al. Preventing adverse
cardiac events ( PACE) in chronic obstructive pulmonary disease
(COPD) ; study protocol for a double-blind, placebo controlled,
randomised controlled trial of bisoprolol in COPD[J]. BMJ Open,
2021, 11(8) : €053446.



794

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 9,2025

[

[l

[

[11]

[12]

[13]

[15]

[6] DEVARAJ U, VENKATNARAYAN K, KRISHNASWAMY U M, et

al. Assessing the flat diaphragm in chronic obstructive pulmonary
disease; deep-diving is a better approach[ J]. Lung India, 2020,
37(1) . 82-83.
GUO P, LIR, PIAO T H, et al. Pathological mechanism and targe-
ted drugs of COPD[J]. Int J Chron Obstruct Pulmon Dis, 2022,
17 1565-1575.
SHIN S, BAI L, BURNETT R T, et al. Air pollution as a risk factor
for incident chronic obstructive pulmonary disease and asthma. A 15-
year population-based cohort study[ J]. Am J Respir Crit Care Med,
2021, 203(9) . 1138-1148.
PR R0 AT A AOBER 4, hEES 20 Mm
mﬁiﬁ/‘\@ﬁHIH’F&#@@CE%‘L‘%?% , R E BRI b2 O i
I)\JerI:Jfﬁ’}/‘WﬂﬁIT{é‘?lkﬁ gigy, % RUETEE DRSS
JrigmL)]. AL IERZRE, 2018, 46(9) : 680-694.
Interventional Cardiology Group of Chinese Society of Cardiovascular
Disease, Atherosclerosis and Coronary Heart Disease Group of Chi-
nese Society of Cardiovascular Disease, Thrombosis Prevention and
Control Committee of Chinese Physicians Association of Cardiovascu-
lar Physicians Branch, et al. Guidelines for the diagnosis and treat-
ment of stable coronary heart disease[ J]. Chin J Cardiol, 2018, 46
(9) : 680-694.

[10] AR TP 2 o 23 18 ﬁm%ﬁﬂﬁ&ﬁ“’fﬂ o [l B2 Uil

D208 1% i 32 48 A B 28 P s AR 01 2. M PR 58
PERTGRIRISIGHERT (2021 ARMEITRR) [T]. h4ES ﬁﬂlﬂ?fﬁf
i, 2021, 44(3) : 170-205.

Chronic Obstructive Pulmonary Disease Group of the Respiratory
Disease Branch of the Chinese Medical Association, Chronic Ob-
structive Pulmonary Disease Working Committee of the Respiratory
Physicians Branch of the Chinese Medical Association. Guidelines
for the diagnosis and treatment of chronic obstructive pulmonary
disease (2021 revision) [ J]. Chin J Tuberc Respir Dis, 2021, 44
(3): 170-205.

e YRR IR T 51 2. (R 2R PRI L T R 1 12 W b
SIHIT I (R [J]. A AR AR, 2006, 45 (8):
697-700.

Editorial Committee of Chinese Journal of Internal Medicine. Diag-
nostic criteria and therapeutic principles of invasive pulmonary fun-
gal infections (draft) [ J]. Chin J Intern Med, 2006, 45(8):
697-700.

WAL, EE=, P TR ARG RA S PR E MR M]. 5 4 M.
Jent: NRTA: R, 2015.

SHANG H, WANG Y S, SHEN Z Y. National guide to clinical la-
boratory procedures[ M]. 4th ed. Beijing: People’s Medical Pub-
lishing House, 2015.

HAN S, MENG X. Prediction of risk for secondary lower respiratory
tract fungal infection during the acute exacerbation phase of COPD
[J]. J Infect Dev Ctries, 2023, 17(2) : 268-275.

WEN S R, YANG Z H, DONG T X, et al. Deep fungal infections

[N

among general hospital inpatients in Southwestern China; a 5-year
retrospective study[ J]. Front Public Health, 2022, 10. 842434.
S, X2, BB, A M R SE A e Ak i A LT
TR S HSE BRI R [J]. P EEFEAE, 2023,
18(3): 232-235, 245.

[

[l

[

[

22] Wsf, BRI, ki,

[

ZHANG P Y, DENG J, LUO X Y, et al. Species distribution of
fungal infections in the lung secondary to chronic obstructive pul-
monary disease and their risk factors[ J]. Chin J Mycol, 2023, 18
(3):232-235, 245.

W, BTV BARIE O 0 T R I R it TS g e
R SR E RO [J]. T E BB 2R, 2020, 21
(7): 749-753.

ZHU F, HU S J. Etiological characteristics and risk factors of nos-
ocomial pulmonary infection in elderly patients with coronary heart
disease and heart failure comorbidity [ J ]. China J Prev Med,
2020, 21(7) : 749-753.

BN, SRR, B A, A RO S S
F = A L A R R R R S E B I R [J]. AR
Beidiferp 2l | 2022, 32(13) ; 1965-1968.

JI WP, ZHANG S M, ZHAO H, et al. Etiological characteristics
and risk factors for invasive pulmonary fungal infection in patients
with acute exacerbation of chronic obstructive pulmonary disease
[J]. Chin J Hosp Infect, 2022, 32(13) : 1965-1968.

BRI, B~EI5, ST, AR AR O & I 1 M B ZE M A
PR R B A N R AT [J]. P AR B i e o O GR
2019, 29(15) : 2275-2279.

ZHAO LY, TAO X F, HE W F, et al. Risk factors of nosocomial
infection in elderly patients with coronary heart disease complicated
with chronic obstructive pulmonary disease [ J ]. Chin J Hosp

Infect, 2019, 29(15) ; 2275-2279.

[19] PEREIRA R, SANTOS FONTENELLE R, BRITO E, et al.

Biofilm of Candida albicans: formation, regulation and resistance

[J]. J Appl Microbiol, 2021, 131(1); 11-22.

R A, BEOWR. AR RE EE AR S M 2k e i e 2 T U

RERPIL BRI [ )], P ENE RS AR, 2024,

23(2) . 77-85.

LIN X, HUANG N. A nomogram for predicting secondary pulmo-

nary fungal infection in patients with acute exacerbations of chronic

obstructive pulmonary disease[ J]. Chin J Respir Criti Care Med,

2024, 23(2) . 77-85.

2R, SRR, TN AR IS R T Al R A

PRAFAE B 5y IR S8 3 M [ 1], T v IR 5, 2021, 32(24)

3183-3186.

LI J A, ZHANG J B, XING X M. Clinical features and predispo-

sing factors of the elderly with tuberculosis and pulmonary fungal

infection[ J]. Hainan Med J 2021, 32(24) : 3183-3186.

- AL IR R B
Eﬂ%ﬁ&f@luu%%m J]. MR A, 2021, 33

(8): 70-73.

ZHENG Y Z, HOU T W, ZHANG H F, et al. Pathogenic charac-

teristics and risk factors of elderly patients with coronary heart dis-

ease complicated by pulmonary infection[ J]. Med & Pharm J Chin

PLA, 2021, 33(8): 70-73.

AN X, ZHANG C, WENG X, et al. C-reactive protein testing to

guide antibiotic prescribing for COPD exacerbations: a protocol for

systematic review and meta-analysis[ J]. Medicine ( Baltimore) ,

2020, 99(29) : €21152.

(S FEHE)



