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Pathogenic characteristics and related factors of heart failure complicated with pulmonary infection
ZENG Xiao-man, YU Zai-xin, CHEN Ze-jiang,ZHANG La-xi, ZENG Xiao-hui, HUANG Hai-yan, QIU
Xun-wu,FU Da-peng, XU Hui, LIN Ke-li,ZHENG Ying-zhuo (Hainan province Wenchang city People s
Hospital - Hainan 467000,China) ™™

Objective To analyze the clinical characteristics, pathogen distribution and related influencing factors of
patients with heart failure complicated with pulmonary infection. Methods 124 patients with heart failure and
pulmonary infection admitted to Hainan ProvinceWenchang City People’s Hospital were selectedas the study subjects and
included in the infection group. A total of 194 patients without infection during the same period were selected as the
control group. A questionnaire was developed to collect the clinical data of the two groups of patients (including age,
gender, cardiac function classification, hypertension, diabetes, coronary heart disease, combined respiratory diseases,
preventive use of antibiotics,invasive procedures) ,and other information, to compare and analyze the related factors of
heart failure patients with pulmonary infection. The lung function and serum inflammatory factors were measured in the
two groups. In the morning of the next day after the patient was admitted to hospital, the respiratory tract secretion
samples of the patient were collected, and the pathogens were cultured and identified by the automatic microbial
identification system,and the drug sensitivity test was conducted on the pathogens isolated from the culture.  Results

124 patients in the heart failure combined with pulmonary infection group were selected as the study subjects and included
in the infection group. 194 patients without infection during the same period were selected as the control group. A total of
138 strains of pathogenic bacteria were detected, of which 73. 19% were gram-negative bacteria, 23. 19% were gram-

positive bacteria and 3. 62% were fungi. Gram-negative bacteria were mainly Acinetobacter baumannii, Klebsiella
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pneumoniae and Pseudomonas aeruginosa » while gram-positive bacteria were mainly Streptococcus pneumoniae and S.
aureus. The indexes of pulmonary function in the infected group were lower than those in the non-infected group (P <<
0.05). The level of inflammatory factors in peripheral blood of infected patients was significantly higher than that of non-
infected patients (P<C0. 05). The resistance rate of gram-negative bacteria to quinolones was high. The resistance rate of
A. baumannii to ciprofloxacin, and levofloxacin was higher than 70%. The resistance rate of K. pneumoniae and P.
aeruginosa to ciprofloxacin and levofloxacin is higher than 50%. Amikacin, an aminoglycoside, has a good antibacterial
effect on gram-negative bacteria,and its sensitivity rate to A. bawmannii and K. pneumoniae and P. aeruginosa was
higher than 80%. The resistance rate of gram-positive bacteria to penicillin G and macrolide erythromycin was higher than
90% »and the sensitivity of gram-positive bacteria to polypeptide antibiotics vancomycin and teicoplanin was higher than
90%. Age, cardiac function classification, hypertension, diabetes, respiratory diseases, preventive use of antibiotics, and
invasive procedures are related factors of heart failure with pulmonary infection (P <C0. 05). Older patients with heart
failure, poor cardiac function, hypertension, diabetes, respiratory diseases,and invasive procedures were more likely to be
complicated with pulmonary infection.  Conclusion The pulmonary function of patients with heart failure complicated
with pulmonary infection was decreased,and the level of inflammatory factors was increased. Gram-negative bacteria were

the main pathogenic bacteria. Antibacterial drugs can be reasonably used according to the results of patients’ pathogenic
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Table 1 Drug resistance of major gram-negative bacteria
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Table 2 Drug resistance of main gram-positive bacteria
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Table 3  Single-factor analysis of heart failure complicated
with pulmonary infection
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Table 4 Multifactor analysis of heart failure complicated
with pulmonary infection

LIESEES . Wald

Related factors p SE X2 AE OR 95% C1
Eai3 1.888 0.365 26.792 0.000 13.497 (6.604~3.231)
DYRE % 1.287 0.236 29.670 0.000 5.753 (3.621~2.279)
9 10 JR 1.185 0.320 13.694 0.000 6.126 (3.27~1.746)
PR 1.739  0.334 27.144 0.000 10.955 (5.694~2.96)
AIFMEIERER 1,130 0.320 12.506  0.000 5.790 (3.095~1.655)
RAMEERME 1,435 0.314 20.866 0.000 7.772 (4.199~2.269)

Wi

O U 5 0 R H T 0 I HIE o £ A AR T A K
M OESEEESEEEAR MR AR, EE
SEHICT IR EIE 60% .5 EAFIE R T 50%
LA T v B B T LR D) R T B L I R G X Ak
ST B 25 5 T S50 S 20 DA R R IR
AT S5 I P S e A AR R I e R B i A A0
JUE A7 A, TR 0 ) v AR L DR R 0 I R 0 R
it F0 S e i D A R B T DR 3R 6 T R e R
PG S KA AR AE PR LA o

AU 58 FEAG H 6 DR 138 Bk b 2 BV
DA S AN Z R 1R I 48 S A T L SRR TR
B2 PE PR TR DA R B BR A L 4 0 AR A ER o . B
i) 1 S5 SRR SE S BR L AR ) R R A I TR IR e A
g JE TR P 71. 13 %6 2L PR R L R S R 3R A TR
Jiti 4 5 T AP BRI L i) % A BRI BT, A 2% BH P B DA M AR 4 K
Wb . SRR R B 22531k, RO [H
F 5% 285 S 1 J5 AT BE AR PR S, — 2 S [ b X R B
T ECR R B A B K2E R, TR
BRPEDIREREART

AR FE L Y 20 RS i D RE 4 A AR TR
Yed] fBF (P<T0. 05) , B Yy 41 18 3 A0 AL i & 7 I K
T TR BRSO A R R e
B#F M FEV1 . FVC.FEV1/FVC.DLCO K& MMEF
AR T il B X RECZH SRk e 4 8 A% il D) R AR AR AR TR
TG, SASRE ST 45 R — B, A I Il .0 )
o by FR A LR S ) e SR O e R B

AR YRS 25 A 50 25 2 R, o 2 M R e i
T 245 11 i 245 S5 4 i, o 42 B T 2 BT oK R A I R
A, 2 B PE TR N T A R S R PR R 2 T 24 %
B N 2 IR R BRI R . A R B
N o U 7 568 Vi O M S R e R R R S R e T 24 A

22 1) Tirf 21 T e 0 = AN S AT B 5 R O 5T 4R — 2L
M A L X i 740 S e S 3836 0, T 2% RN ] 22 b AR
RIS R ARE 2 O R 2 R YA R
Wee ARG g L o 1) TS 25 1

Xof oI 2 5 R SRR 2H R I R DR , 45 R R
AR L DIRE T G i LT B DR A I IR I TE O
TP I AR 3R AR AR 4 A S o0 T 3 3 5 I il S
YL A C R R AR IR =65 % L0 IR IV 90 A I & il
JE A TR IR 5 I W GE B A R AR SRR 20
T3 B A T R G itk SE fE R N B, E W
SR R R AR VR i R S R PR
RS T DI RE 73 P28 AF 0 3% & I Ml A B e S0 3 S e o
BB ERA ST 2B AR R (=70 ) IR EE
AR R A I IR A M S FE R PR . B IR AR
FF T UBE T Rk A T R A A S T
e LB T AR 1 0 L ) B B B i [ AR ML A 5 322 2
RE » DR A PR g o g o 3 8 3 B oy i e it A gt

(5% #]

[1] Canbay A, Celebi OO, Celebi S,et al. Procalcitonin:a marker of
heart failure[J]. Acta Cardiol,2019,70(4) :473-478.

[2] Corapi VV, Eden KB, Edwards JF, et al. Heterobilharzia
americana infection and congestive heart failure in a llama(lLama
glama)[J]. Vet Pathol,2018,52(3) :562-565.

[3] Mamic P, Heidenreich PA, Hedlin H,et al. Hospitalized patients
with heart failure and common bacterial infections: A nationwide
analysis of concomitant clostridium difficile infection rates and
inhospital mortality[J]. ] Card Fail,2016,22(11):891-900.

[4] Dharmarajan K, Strait KM, Tinetti ME, et al. Treatment for
multiple acute cardiopulmonary conditions in older adults
hospitalized with pneumonia, chronic obstructive pulmonary
disease,or heart failure[J]. J Am Geriatr Soc,2016,64(8):1574-
1582.

[5] Heining L, Giesa C, Ewig S. MR-proANP, MR-proADM, and
PCT in patients presenting with acute dyspnea in a medical
emergency unit[ J]. Lung,2016,194(2):185-191.

[6] Zarkesh M,Sedaghat F,Heidarzadeh A,et al. Diagnostic value of
1L-6,CRP,WBC,and absolute neutrophil count to predict serious
bacterial infection in febrile infants[J]. Acta Med Iran,2015,53
(7):408-411.

[7] Abdo AS. Diagnosis and management of heart failure in long-
term dialysis patients[J]. Curr Heart Fail Rep,2017,14(5) :404-
409.

[8] ™hHREE 220 G2 0 43 0 Jy W 2l v [ B W P 50 ) 3
WL ERZ, PROMERBERBERA S, TEHO I ERZ
Wi RIG YT F5 R 2018L 10, o A6 i 55 995 2% A, 2018, 46 (10) : 760~
789.

[9] AR = FWR 2 YA . P RSB BRI 2 5
W I AILAR S il 5812 T A YT 36 /(2018 4RO LT 1. AR &5 Ml
WM 243k, 2018,41(4) 1 255-280.

(F# 477 7))



O R OR A B E R A
Journal of Pathogen Biology Apr.

2023 4F 04 H

2023,

5518 HB 04 M
Vol. 18, No. 04

AU FEH L LB 33 BIPRIR 55 R E AR R

complications[J]. J Perinat Med,2017,46(3) :271-276.

Y M PR R UL A, B LK A S W B4 5 N R 4 (4] ROKER R E U B2 AN, 7= 98 R A9 AR OC B3R 20 7 I BB £% i
N 8 \ e [J]. A B B il e 24 2% 35, 2014, 24(3) : 3062.
WA 20 A6 5 R IR YT SEah b 38 R ANHE A R T 5 B o N A
Sy e : (5] BASIEME. SR M B UL B B P R B S B T 2 4
T PIAL™ I E YT TS ] UCHE(E ] BriJ]. o E R 54k, 2016,33(12) 112331234,
DL%_EILIVJ(‘/EJ__E'JI%%H# I‘EH&T‘JJ ?L HTJ‘ I‘ETJ J)Q%?éﬂ'ﬁﬁﬁ?ﬁﬂﬁ [6] Mohri Y, Miki C, Kobayashi M, et al. Correlation between
. g-K Hj%j'[ﬂ/“gum 3\é T E?I:I\ﬁlf/—:(‘ﬁ ;%TIJ X{l‘ﬂﬁg ﬁ?‘ 'E’Tﬁ ‘(j( preoperative systemic inflammation and postoperative infection in
%UEF*E@%%%E%%%%@E‘W{EE@%Z ﬂ[ﬁ]ﬂ?—fﬁ patients with gastrointestinal cancer: a multicenter study [ J].
— S A N N - N Yy \ \ Surgery Today.2014,44(5):859-867.
IR VATT AR ST UCHE S R] g M R A2 R A ] 4 o
R e L R . . [7] Bobrowski A N,Sonego C L,Chagas O L. Postoperative infection
ﬁF{EH:‘I‘IE‘]i&]E‘ﬂ:XﬂL““ /H’E‘%)]?L HTJ_ 'Eﬂﬂ’llm%mﬁﬁﬁ associated with mandibular angle fracture treatment in the
éo Wiﬁ?ﬁﬁ?}*’\ﬁfﬁ)ﬁ%‘ ’ ”ﬁ%ihﬁ:ﬁ‘é‘@%ﬁ% 9% presence of teeth on the fracture line: a systematic review and
%&E,ﬁfﬁmﬁj’%%ﬂgﬁ:o %ﬁ?gﬁﬁ\%ﬂgfz}a . ﬁ? meta-analysis[J ]. Int J Oral Maxillofacial Surg, 2013,42(9):
S G PR b 23 1 AR A R R A AR L H X 1041-1048.
S _ N ; (8] BRIGIy.EH AHINIE, G5, FE 7 7 ik e 7 4 A9 i v B 45 3R R
HW i DRE ™ R AN W R BE S e, Bt A 80 T s fi:‘iﬁﬁ k?*;ﬁﬁi’m q:m[gﬂ;grsm%ﬂi 2016 ’s
N . N = G- IK-AZ FEL)L AR BlEOIR TR ,
IEVR S T ) T X 7 R e JommEn
3 NN
FHIARA R [T DR B U 75 07 7T 5 7 W e 0B W B 355
JERNHER A AR 5« 4 B EEWE ), R AN R T AR HRLID. A% e BEBF 52 . 2018.29(5) :550-553.
e N ~ 8 W IFN-y 5 TGF-B &b [J]. A pE bl 3 28 %, 2020, 30
S I ) 6 DR 22 A7, 25 BRI 58 % B JE A IENT TR LI, R I B
(13):2033-2037.
S FNERY R AT A HURAOR s KB AT A
H gﬁ%ﬁ%ﬁi’/\ﬁ*n}(%’\ﬁﬁ)‘i%’*%tj‘U/meEF [11] Zhang H, Wang LU, Wang J, et al. Premature rupture of the
g ab M EE 7, —— A L S B X Ak B 7
i 5 He ﬁ%ﬁﬂi H %;f%;@q% s A ST %IJ ﬁbiEl gﬁ H %ﬁi{f_ fetal membrane combined with subclinical chorioamnionitis
{%HJLL[&% »ﬁﬂ‘m%ﬁ%?ﬁﬁiﬁ ’ ﬁﬁﬂﬁﬂﬂﬂﬁ,jﬁﬁ‘@% negatively affects pregnancy outcomes by a mechanism
%@' ,ﬁ&‘{%% E E](Jzﬂ':‘}fﬁ . E;‘:I\ﬁf{/—:ﬁ%}iﬂj j(.‘f %lJEFEF associated with reduced levels of matrix metalloproteinase-2[ ] ].
IUHOR 3 UM 2 B e Bxp her Medi?j*”?ﬂf-# I
- 127 ZESKET, D —3, KR . FIE ARG 7 0% R G 5 R T B L
M L T B T R S
SR B L AT I T A I B R B I RS ], RBP4 ,2021,47(11) : 1451-1453,
> R YL S
%ﬂi&kﬁz@ﬁml}u" [13] Majangara R, Chirenje ZM, Gidiri MF. The association of
CES3)] puerperal sepsis with HIV infection at two tertiary hospitals in
Zimbabwe[ ]J]. Int ] Gynaecol Obstet,2019,144(1):67-72.
[1] Chen Y, Han P, Wang YJ, et al. Risk factors for incomplete
[14] Zhu Y.Yuan Y,Huang H. Comparison of serum procalcitonin in
healing of the uterine incision after cesarean section[ ]J]. Arch
respiratory infections and bloodstream infections[J]. Int J Clin
Gynecol Obstet,2017,296(2) :355-361.
Exp Med,2015,8(11):21586-21592.
[2] Agarwal A, Patnaik P, Shaw D.et al. Influence of demographic ) ) - ) s
o ) [15] skmed, WM. Brn. JEAMER S IR 7 5 fR R & s - AR
and clinical factor on surgical outcomes of the transobturator tape B A ) .
. . . . : ) SR BUR R E E IR i sg e (1], Wb BE L 2018, 40
procesure in patients with stress urinary incontinence[ J]. Curr b
1):58-61.
Urol,2015,8(3) :126-132.
(AL 2022-11-09 [(E@MBH] 2023-02-01
[3] Axelsson D,Brynhildsen J,Blomberg M. Postpartum infection in
relation to maternal characteristics, obstetric interventions and
ENINININIVIVIVINININ SN SN SN IS NI NIV VIV ININININININIVINININ SN SN SN SN SN I NIV IV NIV ININININININI VSNV SN SIS
(E4 472 T
[10] Wang H, Hou L, Kwak D, et al. Increasing regulatory T cells of carbapenem-resistant Klebsiella pneumoniae (CRKP) isolated
with interleukin-2 and interleukin-2 antibody complexes from hospitals in Isfahan of Iran and evaluation of synergistic
attenuates lung inflammation and heart failure progression[]]. effect of Colistin and Meropenem on them[]J]. Cell Mol Biol
Hypertension,2016;68(1) :114-122. (Noisy-le-grand) ,2018,64(1) . 70-74.
[11] BEmar, XU, @ F A6, &40 J7 5258 G I il 5 8% 2 5 A% Ji (147 EWIHE BRI X0, 5. B A0 I 538 4 JF il i gk e 28 2 1 s T
B4 L MLE MMPs NT-proBNP.IL-6 & PCT /KF24L[J]. AR RS R AT [T, E BRI B 2 4, 2022, 43(9)
VG = 25 A 0 il L5 2% 7 . 2022,10(20) 1 3762-3765. 1075-1078.
[12] FE5E XGF, E &, B0 T 3 05 4 I il 5 18k e 1858 05 5L 4y [15]  Axmi i 45y v FR 3R, 45, W DOV A8 37 G 9% Ty B R 245 e it 4 Je%
A B H 1 2 Pk PR 7 KSR R B SE [T ], KRR 25, 2018,46(9) P EEALT]. BR2E4RA L2020, 26(18) :3674-3678.
952-955. (AL 2022-11-20 [(MEEMBHAL 2023-02-11
[13] Gheitani L, Fazeli H, Moghim S,et al. Frequency determination



	1_2023-04

