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Abstract

Background: Pneumonia is one of the most common causes of acute heart failure. The prognosis for
patients with heart failure who are also suffering from community-acquired pneumonia and are
treated with the commonly used f-lactam and quinolone antibiotics is not well understood. This
study aims to compare the impact of these two types of antibiotics on the prognosis of heart failure
patients with community-acquired pneumonia and to analyze the predictive factors for readmis-
sion in this population. Methods and Results: A total of 548 patients with heart failure and commu-
nity-acquired pneumonia were included in this study. Of these, 429 patients received antibiotics.
The most commonly used antibiotics were f-lactams (77.2%), quinolones (44.1%), and macrolides
(11.7%). Based on the use of $-lactams or quinolones alone, 106 patients received -lactams alone
(62.0%), and 65 patients received quinolones alone (38.0%). The baseline characteristics of the two
groups were balanced. Logistic regression analysis indicated that there was no difference in the risk
of the composite endpoint of readmission within 30 days or in-hospital death between the two types
of antibiotics (21.7% vs 13.8%, P = 0.205). Further multivariate regression analysis found that pa-
tients with comorbidities such as coronary heart disease, renal insufficiency, and cerebral infarc-
tion had a risk of readmission within 30 days or in-hospital death that was 7.48 times (OR: 7.48;
95%Cl: 2.03 ~ 27.59; P < 0.01), 4.02 times (OR: 4.02; 95%(CI: 1.38~11.76; P = 0.01), and 4.32 times
(OR: 4.32; 95%CI: 1.46~12.77; P < 0.01) higher, respectively, than those without these complica-
tions. Conclusion: There is no significant difference in the prognosis of heart failure patients with
community-acquired pneumonia treated with f-lactam or quinolone antibiotics. Patients with
comorbidities such as coronary heart disease, renal insufficiency, and cerebral infarction have a
worse prognosis and require early identification and active treatment.
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WAL B PN B AN B el P W v R DR EAT 70 . BB Rk AR A 1 PR b HACF BR B e B
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B NBEIESE(n = 106) M AL FHMEVE IR (n = 65)347 70 . I A B AR HERARIGTT, Bt )a e EAT
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AR RIS BAFE N O Gt 2 8dE . R ol il 8 7= B AR RS ANE T XU VP47 (CURB-65 1T
M) AL R 24> 2 (New York Heart Association Functional Classification, NYHA)Z 2k A=A/
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24. GHERE

i H SPSS 25.0 #EATGE M. SR RIR LG T8 ok S A B RHIE, TR/ AT I AR B P
TRt ER R, RIS SR & A A EON I 5 A EGE BRI, R EH n (%) R, KH K
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M2 EIFIR AR, P<0.05#0A N EEZEMER.
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Figure 1. Enrolling flow chart of the heart failure patient cohort based on pre-
vious antibiotic use type
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TE 548 516 FFAL X SRAF YL A (1.0 o S v, LA 429 B1(78.3%) BE A T HiE R, HrbikE
FHITA R 30N B NBEIEE(77.2%) HETERAZS(44.1%) KR IEESE(11.7%) S BEIKS5(10.0%) . B P ERAE
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Figure 2. Antibiotic use in heart failure patients with community-acquired pneumonia
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Horp 171 BLEFENNSHTOLE 1), B A A BRI SN s B v v 2R 20 73 50l 106 AT 65
Bl 8 o I N T F BN (77.8%) F1E(58.5%) A IR M 55(96.5%), 1% 78 NBERH LI
A T N TR LR (76.0%) « o VRON T LR (66.7%) ~ 55 T IR AR O I A5 FRE A LA 539 (50.3%), HIkA
B PRI (42.7%) 0 PHAH NS5 A0 IR0 D0 22 8 25 W0 N R PR GRI(81.3%),  FLIR 373N B 32 AR B 771 (64.3 %)«
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Table 1. Population characteristics

1. ABHE

e
e R e Pl
ANOG3
e, F 72.5+12.8 70.32 +12.6 0.281
ZE(=65 %), n(%) 82 (77.4) 51 (78.5) 0.866
5, n (%) 62 (58.5) 38 (58.5) 0.997
CURB-65 W43, 1 (%)
0~1 75 (70.8) 51 (78.5)
2 26 (24.5) 13 (20.0) 0397
3~5 5(4.7) 1(1.5)
NYHA 7324, n (%)
I~II 27 (38.0) 44 (62.0) 0.083
I or IV 24 (54.5) 20 (45.5)
A iR e
IR (C) 36.50 +0.48 36.51 +0.47 0.839
I, b.p.m.Breath (bpm) 82.75+20.18 82.37 +19.33 0.902
Wi i, mmHg 130.55 +21.25 132.37 +£20.93 0.585
3L
O, n (%) 74 (69.8) 40 (61.5) 0.265
FILE, n (%) 79 (74.5) 51 (78.5) 0.559
FEL, n (%) 38 (35.8) 23 (35.4) 0.951
I, n (%) 47 (44.3) 33 (50.8) 0.413
MRS, n (%) 52 (49.1) 34(52.3) 0.680
PEIRIA, n (%) 44 (41.5) 29 (44.6) 0.690
AR, n (%) 22 (20.8) 10 (15.4) 0.382
JFESE, n (%) 24 (22.6) 10 (15.4) 0.248
W1 2R 57 17 (16.0) 15(23.1) 0.252
MR, n (%) 25 (23.6) 10 (15.4) 0.197
WA, n (%) 50 (47.2) 29 (44.6) 0.745
LB
H41HE(10°/L)
4~10 76 (71.7) 49 (75.4) 0.598
<4o0r>10 30 (28.3) 16 (24.6)
FR RN % (%)
50~70 68 (64.2) 42 (64.6) 0.951
<50 or >70 38 (35.8) 23 (35.4)
12158 H (/L) 117.18 +26.45 116.13 £23.67 0.794
A5 5B /NERPE T FE (ml/min/1.73m?)
> 60 60 (56.6) 44 (67.7)
30~60 31(29.2) 12 (18.5) 0.436
15~30 9 (8.5) 5(7.7)
<15 6 (5.7) 4(6.2)
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iz
<35 17 (16.0) 11 (16.9)
0.547
3.5~5.5 84 (79.2) 53 (81.5)
>55 5(4.7) 1(1.5)
NT-proBNP 3620 (1824~6524) 3333 (1294~11,155) 0.843
7 S5 5 2 %) 5441+ 14.47 58.58 + 13.56 0.086
HFrEF (< 40) 18 (20.9) 8 (14.0)
HFmrEF (40~49) 13 (15.1) 3(5.3) 0.073
HFpEF (> 50) 55 (64.0) 46 (80.7)
ﬁgigﬁ;gﬁ?gﬁi@ 58 (54.7) 36 (55.4) 0.932
B S ARBH 72 (67.9) 38 (58.5) 0.210
B BRI 48 (45.3) 29 (44.6) 0.932
FEF R 89 (84.0) 50 (76.9) 0.252
WP 2R 48 2 71 (67.0) 48 (73.8) 0.344
TR RG24 7 (6.6) 5(7.7) 0.787
3.3. IRRER

FE TG logistic [IHZpArHr, BLR B PN i S8 5 o e v i R (1 4 DR 30 R P N B Bl BB T
BHE G LR 22 57(21.7% vs 13.8%, P =0.205) 4L EE BN FET-(9.4% vs 6.2%, P = 0.451). 30
REFAFL(12.3% vs 7.7%, P = 0.348). 3 NHFEFAPL(19.8% vs 18.5%, P = 0828). 1 FFH APi#(33.0% vs
33.8%, P =091 ) A Gt LR EE2ZE R (L 2).

Table 2. Clinical outcome

= 2. IRKRER

EH(%)
A p ABEREE B4 P TR K
30 RFEFANPBE/BE N FET: 23 (21.7) 9 (13.8)
30 REAPRL 13 (12.3) 5(7.7)
BiNFET: 10 (9.4) 4(6.2)
3ANH AR 21(19.8) 12 (18.5)
1 /AR 35(33.0) 22 (33.8)

HR (95% CI) P{E
0.58 (0.25~1.35) 0.205
0.60 (0.20~1.76) 0.348
0.63 (0.19~2.10) 0.451
0.92 (0.42~2.02) 0.828
1.04 (0.54~2.00) 0.911

3.4. BABETMETF

LR 2 Logistic [\ HT 45 (W7 3)FK B B 1 (OR = 2.49, 95%CI:1.04~5.92, P =0 .04). L2 (OR =
4.31,95%CI:1.43~12.99, P<0.01). fFEFE(OR =3.19, 95%CI:1.37~7.45, P < 0.01) LA K 154 B Th e A4 w1
P B G (OR = 6.33, 95%C1:2.68~14.96, P < 0.01)33 & & W n &5 J5 KU, 4§ < 65 % (OR = 0.19,
95%C1:0.04~0.84, P = 0.03). = g MiLfiE (OR = 0.32, 95%CI:0.14~0.73, P < 0.01). #2 N fi§(OR = 0.34,
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95%CI:0.14~0.80, P = 0.01)F1 ACEIs/ARBs (OR = 0.42, 95%CI:0.19~0.92, P = 0.03) 11| 5 X% FFA% 2 25 AH 55 .
TERET RS e, DMEREALAS IR, el XK 22 T (OR = 3.21, 95%CI:1.38~7.42, P < 0.01), /G
ZH R B T 1 B A X TR) 88 35 (OR = 1.29, 95%C1:0.54~18.87, P =0.02), $&75%% 5] BETEAE 8 KA & 1 .
LVEF 43417, HFmrEF (OR = 4.00, P = 0.14)f1 HFpEF (OR = 2.60, P = 0.22)#4 K B/Rngiit 2 B & M.
Gb, LR G B B PR SR B R LR ORIE(P > 0.05).

EZ R R BT HTEREE TR Wl &00E. ERIMAAERERE, G0, Ik
A4 RN REBE I B R AR 2 R SR B RS 2 R A IR I RCRE B 1) 7.04 £5(OR: 7.04: 95%CI:
1.76~28.21; P <0.01).3.72 f(OR: 3.72; 95%CI: 1.24~11.20; P=0.02) /2 3.49 f%(OR: 3.49; 95%CI: 1.15~10.63;
P=0.03), & JFmfeIiaE B kA B R RS T B 80% (OR: 0.20; 95%CI: 0.07~0.59; P < 0.01), ¥4

gt R XK 4.

Table 3. Univariate logistic regression results

% 3. B logistic EYAZR

ZE OR (95%CI) P&

5 2.49 (1.04~5.92) 0.04

<65 % 0.19 (0.04~0.84) 0.03
RV TS 4.31 (1.43~12.99) <0.01

o I 1.16 (0.46~2.91) 0.76

55 B 0.54 (0.23~1.29) 0.17
i BE 3.19 (1.37~7.45) <0.01

WP 2 S 0.39 (0.11~1.38) 0.14
12 1 Thae A A BePE E E 6.33 (2.68~14.96) <0.01
B SR I 1.44 (0.67~3.11) 0.36
re JIg L YiE 0.32 (0.14~0.73) <0.01

4 <4 x 10%L B¢ > 10x 10%L 1.08 (0.46~2.54) 0.86
A 0.34 (0.14~0.80) 0.01

FEF SR 7 0.51 (0.21~1.24) 0.13
ACEIs/ARBs 0.42 (0.19~0.92) 0.03

B AR BH 7 0.77 (0.35~1.69) 0.52

TR AR = 1 fE, 2= 5, 3= @E)

1

1.00 (Reference)

2 3.21 (1.38~7.42) <0.01
3 1.29 (0.54~18.87) 0.02
NYHA II-IV £ 1.94 (0.76~4.96) 0.16

LVEF 4341(1 = HFtEF, 2 =HFmrEF, 3 =HFpEF)

1

1.00 (Reference)

2 4.00 (0.64~25.02) 0.14
3 2.60 (0.56~12.02) 0.22
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Table 4. Multifactorial logistic regression results

% 4. A logistic EVALER

TE OR (95%CI) P8
el 0.05 (0.01~0.25) <0.01

L 2.69 (0.93~7.79) 0.07

WY (< 65 %) 0.60 (0.11~3.21) 0.55
RN TS 7.04 (1.76~28.21) <0.01

Fii A 3T 3.72 (1.24~11.20) 0.02

12 1 Thae A A BePE E iE 3.49 (1.15~10.63) 0.03
022 P T 0.50 (0.17~1.47) 0.21
ACEIs/ARBs 0.46 (0.17~1.27) 0.13
e g L YiE 0.20 (0.07~0.59) <0.01

FET R 2R(1 = ifE, 2= g, 3= FfE)

1 1.00 (Reference)
2 1.95 (0.66~5.73) 0.23
3 0.73 (0.05~10.08) 0.81

4. g

M FEVPAL T A XAIRAF IR 2 & I 0 77 320 S35 B W A FH B AR R IFRSE, B SRR R B ik
J& 2% o W U R 2t MRS N BTG o), B AR B A G P T R 7. R B A IR . 1) g N BRAGSR . v
Wi Je R FR A B R B AR R0 ) 3R A e B BRI =28 3. 2) R B Bk Ak B P v v
5ot 00 ) 8 B R 28 B AR 30 RFFABEsk Bt AE T 2% A R EE R, 3) GO, B
A RAEBE ) R R A R A R I R G A

OPTIMIZE-HF Hff 5.3 B J G ) o it 48 B 18 B e 2 S B0 J1 3l N B i i Wi KRR 2 —,
HEEBE TR . BE N FET AR I I 5 [4]0  DAFEVPAl O 77 32 08 N 2 (1155 Kk (R &R I e i, il 28 110
RAEZRIE 6.6%~35.4% [5][6]. LEABTLHT, i R AF O J7 38 v B ()5 R IR 2 2 22 o Lk I 40%. b4t
O ) JRE 0SB 3 R SR 4 ) LR B 23 1 0 o B Y 90 3 B 0 g 3 iy 65 B il 8 FF) IR 2 TR0 ) S0 B 3 11
2 %, RR A A 0o S HE VR BB A B RS . A TRIBE T R O I AT XU B SR T v [ 7] (81 il 48 Ji 1)
R R B B S 0 S N R A L A2 B0 ) 38 (1 E LR R . SR B 51 e 28 IR 7 (R R TR
EVEA AR A0 524, S BU™E M JOE G, Wl RE S IR WIRE[9]. [RIET, il 98 KA B id </
IANVEEE B3 T LA 5] S o L5 4 i 3 i O U S B D e 28 R 00 JI 3R [9]-[ 1] /0 7] 320 B35
TS TR A NS E i RN R S HRE [ S A )RR SR A0 T i R 877 4 T e B
ARG RR, SN R PRGN, BT BT BN 48 R A G N[ 7] [12] [13]. Bk, RFRIHT
RGBT AR 4 5 RRE RN, CCEPFROER & DhRe, B E MR B RS BT 1E O ) IR R I — P
WAk, YEFREFE PVRARMERORA

SFF IR0 IR I A, R AR I 8 R R I 2 M R R B PR R OCEE. H AT LR SE E A
[ 7E A UL 23R AT I BB CAP I R S5 B i B 248 HE 41 DXERAGME il 28 155 WL o ¢k G 958 il 9% e Bk
PR~ DR TR TR 5[ 14] [15]0 0 7) 280 SR 0 R DIRe I F BRI PR = REA(ERE, 14k
XU B FE AR, BOEIHERN . B REAREIERIE, 7T e m 25 A B, RT3
T 245 VR AR PRI 30 FTER e L 22 [16]-[ 18] H Bl — D0 0% T 32 4500 77 368 38 5 it 4 99 5 11 43 A (0 9 o R B
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FIFEE A IR B R LA S R N, (G HRN 75.51%, 3R AR I 288 B 3 30E AT 36y 7 I 7 LA
2 PR 2 N 18] 75 rp L S EAE X SRAG MRt 2 12 Wi Rva T A1 < H ma R BB B T & R 0o T 5F
JRE I DX SR A P 58 B S ) ik 55 B- N BRRG 2 . DRI S B2 . RIR P B s PIAE R [14] [15] X
5 A 72 A T B 0 T AR B T = 250 AR R . (HOL AR A VU Y ORI TR, A
CAP 1 Jlifi ¢ BE K B 0 KPR A BRSSP AR 2 i 245 26 ik 75% LA b, i ) LE R LB H i 25 % 2t 80%.
il 9% S JEAASK TR BA P9 g (A 24 S AE AR 29 T AR L T 50%, A BIIRTT HE 50E 100%. Hit, HA e
ZIR BRI X | [ T2 50 AT B R0 [ ARRE B2 v nT S B2 [ 1910 X FHiA: IR IT RO K
Ui, BEAA G AR R TR S I PUSSIA T o] LUE F D 24 CAP L B O A BET, (HAFFpR
A R TS FETCEMA20]. A IRARIEYE SR, CAP, H5 52 h 5 3 B e v BT 5 T p- N ik
[21]. 1H B R0 8 510 S 38 X — Rk ABE B A R PRI . FEATE T, 4 B 28 P =
Xt Rl 98 )00 1 3E 08 FR B AE 30 REABE K BENAET R, 3 N AFARRY LR E ER. WEPA R
T R A 10 S R A TR T ZE . X 5 REAE BB A B L RS A e A — B
XA RE 50 13 B X R R AN OG, — SR 2R 2T BE R N 10 i A S REEAE RUR (n QT 1]
WK, DEVRE), FEUL 3 BRI N E [22] [23].

R FRAEREW, GO B S KRR BE WG E 2%, T RIS TR
EYRIT o ST A O IERE, AR, KR A BRSBTS 25 AT B ORI H RTIEYE
AN A DA SRR K IA N B 2R B W B 2R 2 A el o I — R TR F B . MIELZ N, B-WEER PR
A B8 A TN ARG R FR[24] . ET5F &I B DhRER A K s, LR R 38kt fak 3 O 2 Mk e K I e
o WFMRE IR KA. T B IhEE T RS YA RN HE N, R A AR A 1 L PR
SEARMR B A RN AR, SRR, WTEIREASEE, BERIBAMNFEREAS U NE
UL, T A T SR 2 (R ) R S R N TR Ay o K AT 5 e DA A X W T I 2 24 B A A RO g, (B
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