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Abstract
BACKGROUND 
Heart failure (HF) often affects the progress of sepsis patients, although its impact 
on outcomes is inconsistent and inconclusive.

AIM 
To conduct a systematic review and meta-analysis of the impact of HF on morta-
lity in patients with sepsis.

METHODS 
PubMed, Embase, Web of Science, and the Cochrane Library databases were 
searched to compare the outcomes of sepsis patients with HF. A random effect 
model was used to summarize the mortality data, and the odds ratio (OR) and 
95% confidence interval (CI) were calculated as effect indicators.

RESULTS 
Among 18001 records retrieved in the literature search, 35712 patients from 10 
separate studies were included. The results showed that sepsis patients with HF 
were associated with increased total mortality (OR = 1.80, 95%CI: 1.34-2.43; I2 = 
92.1%), with high heterogeneity between studies. Significant subgroup differences 
according to age, geographical location, and HF patient sample were observed. 
HF did not increase the 1-year mortality of patients (OR = 1.11, 95%CI: 0.75-1.62; I2 
= 93.2%), and the mortality of patients with isolated right ventricular dysfunction 
(OR=2.32, 95%CI: 1.29-4.14; I2 = 91.5%) increased significantly.

CONCLUSION 
In patients with sepsis, HF is often associated with adverse outcomes and 
mortality. Our results call for more high-quality research and strategies to 
improve outcomes for sepsis patients with HF.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i15.3511
mailto:760225787@qq.com
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Core Tip: Heart failure (HF) treatment and management measures in sepsis patients have been optimized 
and improved. However, it is still controversial whether HF will worsen the clinical outcomes of sepsis 
patients. We conducted a meta-analysis to determine if HF tends to increase the risk of death in sepsis 
patients. Limited by significant publication bias, this issue requires more high-quality research and a focus 
on strategies to improve outcomes in sepsis patients with HF.
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INTRODUCTION
Sepsis is defined as life-threatening organ dysfunction caused by maladjustment of the body's response 
to infection[1]. Sepsis is a major health problem worldwide, and the mortality rate in the intensive care 
unit (ICU) and hospital can reach 25.8% and 35.3%, respectively[2]. The development of organ 
dysfunction is the most important clinical event during sepsis as it is directly related to mortality and 
morbidity[3,4].

Sepsis and heart failure (HF) are common complications in critically ill patients and cause additional 
complex pathological conditions[5,6]. Studies have shown that sepsis and HF have the highest 30-day 
readmission rates among medical insurance patients[7]. Sepsis/septic shock causes a quarter of all HF 
deaths, and HF is likely to be a critical factor in the survival of patients with sepsis[8,9]. It is concerning 
that the mortality rate in patients with cardiac insufficiency and sepsis is extremely high (can reach 90%)
[10]. However, other studies have shown that cardiac dysfunction in sepsis patients does not increase 
the risk of long-term mortality[11,12]. Furthermore, a meta-analysis determined that the presence of 
new left ventricular systolic dysfunction associated with sepsis is neither a sensitive nor a specific 
predictor of mortality[13]. Given these confounding findings, a meta-analysis is warranted to provide a 
systematic and comprehensive understanding of the impact of HF on sepsis outcomes.

Therefore, the aim of the present study was to determine whether HF increases mortality in patients 
with sepsis and to summarize and evaluate relevant information on prognosis.

MATERIALS AND METHODS
The study protocol was registered in the International Prospective Register of Systematic Reviews 
(PROSPERO) with registration No. CRD42022377710. The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines were adopted in this study[14].

Literature search
A systematic and comprehensive literature search of PubMed, Embase, Web of Science, and Cochrane 
Library databases was carried out from inception to November 9, 2022. The search was carried out by 
combining controlled vocabulary and natural language terms. The main search terms included “sepsis”, 
“septic shock”, “heart failure”, “cardiac failure”, etc. The complete search strategy can be found in the 
Supplementary material. The search process was completed independently by two researchers. In 
addition, the references included in the articles were traced to supplement the relevant literature. 
According to PRISMA guidelines, systematic and sequential screening of the title and abstract was 
carried out. After the first screening stage, the full-text eligibility of each selected article was evaluated. 
Disagreements were settled by collegiate discussion.

Eligibility criteria
The inclusion criteria were: (1) Studies that evaluated patients with HF during sepsis, severe sepsis, 
and/or septic shock; (2) The control group was composed of patients with sepsis or septic shock 
without HF; and (3) Studies that reported at least one mortality outcome (i.e., ICU, hospital, 28-day 
mortality or long-term mortality rates).

https://www.wjgnet.com/2307-8960/full/v11/i15/3511.htm
https://dx.doi.org/10.12998/wjcc.v11.i15.3511
https://f6publishing.blob.core.windows.net/1209338e-d36f-40c9-a960-6b23ab52828b/WJCC-11-3511-supplementary-material.pdf
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The exclusion criteria were: (1) Abstracts, reviews, editorials, letters, case reports, systematic reviews, 
and meta-analyses; (2) Articles written in languages other than English; (3) Repeated publications; and 
(4) Insufficient data to estimate odds ratio (OR) and 95% confidence interval (CI) of each related result. 
Despite minor differences between studies, sepsis was diagnosed following current guidelines and 
described as organ dysfunction due to infection.

Data extraction and quality assessment
All candidate studies were independently evaluated and extracted by two researchers, and differences 
were resolved through discussion with a third researcher. The following items were recorded for each 
study: (1) Basic information included in the study: The name of the main author, the year of publication, 
background, study design, etc; (2) Baseline characteristics of the subjects and interventions; and (3) Key 
elements of bias risk assessment. If necessary, the original study author was contacted by email or 
telephone to obtain information that was not determined but important for this study. Two researchers 
independently evaluated the bias risk of the included studies and cross-checked the results. The 
Newcastle Ottawa quality scale (NOS) was used to evaluate the bias risk of observational studies, which 
included three parts: selection (0-4 points), comparability (0-2 points) and outcome evaluation (0-3 
points). High-quality research was defined as having a NOS score of 6 or higher.

Statistical analysis
All statistical analyses were performed using STATA version 17.0 (Stata Corp, College Station, TX, 
United States). Mortality data were combined using OR with 95%CI. Using the crude data provided in 
the candidate articles, we estimated unadjusted OR and 95%CI for prognostic mortality. If statistical 
results were reported in the article, the adjusted OR was used directly. Heterogeneity of the studies was 
calculated using Cochran's Q test and the Higgins I-squared statistic, and significant heterogeneity was 
defined as a Ph < 0.10 or I2 > 50%[15]. If significant heterogeneity was observed, a random effect model 
was used to summarize the results, otherwise, a fixed effect model was adopted. For significant hetero-
geneity, the "leave-one-out" method was used for sensitivity analysis, and one study was deleted for 
each iteration to analyze its influence on aggregate estimation and heterogeneity. Subgroup analysis and 
meta-regression were performed to examine and explain the heterogeneity of the research results. The 
Egger[16] and Begg[17] tests were used to assess publication bias, and when significant publication bias 
was found, the trim-and-fill method[18] was used to further test and adjust for publication bias, and P < 
0.05 was considered statistically significant.

RESULTS
Study details
After searching the electronic databases, 18001 publications were retrieved. Following thorough 
examination according to the inclusion and exclusion criteria, 10 studies (35712 patients in total) 
published between 2012 and 2021 were finally included in the meta-analysis[4,6,9,11,12,19-23]. A 
PRISMA flow chart of the study is presented in Figure 1.

The main characteristics of the included studies are reported in Table 1. Of the ten included studies, 
five studies were conducted in the United States[4,6,11,12,22] and the remaining five studies were from 
the Republic of China[9], Macedonia[19], France[20], Israel[21] and Japan[23]. Three of the studies were 
prospective studies[4,19,20] and the other seven were retrospective studies[6,9,11,12,21-23]. Seven 
studies included intensive care unit (ICU) patients[6,9,12,19-21,23], and two studies were based on 
relevant databases[21,23]. Three studies included patients admitted to general Medicare hospitals[4,11,
22], one of which was based on the healthcare system database[4]. Eight studies reported adjusted OR[4,
6,11,12,19,20,22,23], a and two studies reported unadjusted OR[9,21]. In addition, two studies included 
more than 1000 patients with sepsis[4,11], seven included 100 to 1000 patients with sepsis[9,12,19,21-23], 
and one included less than 100 patients with sepsis[20]. In these studies, the mortality rate of patients 
with sepsis ranged from 9.4% to 56.2%, and the average age ranged from 31.5 to 76 years (Table 2). 
According to the NOS score, all the articles included in the meta-analysis were of high quality.

Meta-analysis
Due to significant heterogeneity (I2 = 92.1%, Ph < 0.001) in the studies included in the meta-analysis, a 
random-effects model was adopted. The results indicated that sepsis patients with HF were significantly 
associated with increased mortality, with an OR of 1.80 (95%CI: 1.34-2.43; P < 0.001; Figure 2).

In subgroup analysis, the combined OR of prospective and retrospective studies was 2.53 (95%CI: 
0.97-6.61; P > 0.05) and 1.82 (95%CI: 1.24-2.66; P < 0.05), respectively. According to the sample size of 
patients with HF (≥ 100 patients and < 100 patients), the combined OR was 1.21 (95%CI: 0.90-1.63; P > 
0.05) and 4.12 (95%CI: 2.02-8.41; P < 0.001), respectively. According to the grouping analysis of the 
patients included, the combined OR of patients from the ICU was 2.88 (95%CI: 1.67-4.97; P < 0.001), and 
that of patients from general hospitals was 1.14 (95%CI: 0.93-1.41; P > 0.05). The combined OR of hospit-
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Table 1 Characteristics of the studies and quality assessment

Ref. Year Setting Study 
design

Sepsis 
severity Diagnosis of HF Outcomes ORs

NOS 
score 
(S C O)

Grozdanovski et 
al[19]

2012 Single-centre, ICU, 
Republic of 
Macedonia

Prospective Severe 
sepsis/septic 
shock

Confirmed by medical record Hospital 
mortality 

Adjusted 4 1 2

cui et al[9] 2014 Single-centre, ICU, 
China

Retros-
pective 

Severe 
sepsis/septic 
shock

Confirmed by medical record Hospital 
mortality 

Unadjusted 3 1 2

Lemay et al[4] 2014 Multicenter, 
database about 
medicare hospital, 
United States

Prospective Severe sepsis Confirmed by database of the 
Department of Veterans’ 
Affairs Health Care systems 

Long-term 
mortality

Adjusted 4 2 3

Mourad et al[20] 2014 Single-centre, ICU, 
France

Prospective Septic shock Selection with diastolic 
dysfunction by echocardio-
graphy and medical record

Hospital 
mortality 

Adjusted 4 2 2

Vallabhajosyula 
et al[12]

2017 Single-centre, ICU, 
United States

Retros-
pective 

Severe 
sepsis/septic 
shock

Selection with ventricular 
dysfunction by echocardio-
graphy and medical record

1-year 
mortality

Adjusted 4 2 3

Abu-Kaf et al[21] 2018 Single-centre, ICU 
databases, Israel

Retros-
pective

Severe sepsis Confirmed by medical record 
in ISR-SEPSIS

2-year 
mortality

Unadjusted 4 2 2

Arnautovic et al
[6]

2018 Multicenter, ICU, 
United States

Retros-
pective

Septic shock Confirmed by medical record Hospital 
mortality 

Adjusted 4 2 2

Schuler et al[11] 2018 Multicenter, 
medicare hospital, 
United States

Retros-
pective

Sepsis Assessment of cardiac failure 
with SOFA score

long-term 
mortality

Adjusted 4 2 3

Kim et al[22] 2020 Single-centre, 
medicare hospital, 
United States

Retros-
pective

Septic shock Selection with ventricular 
dysfunction by echocardio-
graphy and medical record

28- day 
mortality

Adjusted 4 2 2

Hiraiwa et al[23] 2021 Single-centre, ICU 
database, Japan

Retrospective Septic shock Selection with ventricular 
dysfunction by echocardio-
graphy and medical record in 
MIMIC-III 

Hospital 
mortality 

Adjusted 4 2 3 

HF: Heart failure; ORs: Odds ratios; NOS: Newcastle-Ottawa scale; ICU: Intensive care unit; ISR-SEPSIS: Israeli Sepsis Group database; SOFA: Sequential 
organ failure assessment; MIMIC-III: Medical Information Mart for Intensive Care III database.

alization or 28-day mortality was 3.02 (95%CI: 1.67-5.49; P < 0.001), and the combined OR of long-term 
mortality was 1.18 (95%CI: 0.91-1.54; P > 0.05). In all the studies, the OR in patients with an average age 
≥ 65 years and patients under 65 years were 1.29 (95%CI: 0.98-1.71; P < 0.001) and 6.22 (95%CI: 2.39-
16.18; P > 0.05), respectively. The combined OR of studies published in the United States was 1.12 
(95%CI: 0.93-1.34; P > 0.05), and that of studies published in other countries was 4.45 (95%CI: 1.95-10.12; 
P < 0.001). Table 3 summarizes further information for each subgroup.

Meta-regression analysis showed that three variables may be related to heterogeneity: the average 
age of patients (P = 0.008), the country where the research was conducted (P = 0.034), and the number of 
HF cases (P = 0.021). Sensitivity analysis was used to assess heterogeneity between studies. We sequen-
tially excluded each study to examine the impact of individual studies on estimates of heterogeneity and 
overall effects (Figure 3). It was found that the study with a large number of cases had a certain impact 
on the heterogeneity of results[11]. After exclusion of this study[11], the combined OR of mortality in 
the other studies increased to 2.11 (95%CI: 1.48-3.01; P < 0.001), and heterogeneity decreased (I2 = 85.4%, 
Ph < 0.001).

Three studies (33278 patients) reported 1-year mortality data for sepsis patients with HF[4,11,12], and 
the combined OR was 1.11 (95%CI: 0.75-1.62; P > 0.05; Figure 4). Three studies (1710 patients) reported 
mortality due to isolated right ventricular (RV) dysfunction with a combined OR of 2.32 (95%CI: 1.29-
4.14; P < 0.001; Figure 5)[12,22,23].

Publication bias
Begg and Egger's tests were conducted to assess publication bias. The mortality of sepsis patients with 
HF was found to be significantly biased (Begg P = 0.371 and Egger P = 0.017). Therefore, the trim-and-
fill method revealed the evidence of four missing studies (Figure 6). If the four potentially missing 
studies were included, the combined outcome OR of the effect index was 1.306 (95%CI: 0.975-1.749; P > 
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Table 2 Patient characteristics in the studies

Ref. Sample size 
(M/F)

HF  
(n)

Disease-related 
score (median or 
range)

Sepsis 
mortality 

Age 
(median or 
range)

Hospital/ICU LOS 
(days in median or 
range)

Mechanical 
ventilation

Charlson 
comorbidity index 
(median or range)

Grozdanovski et 
al[19]

184 (122/62) 65 N/A 95 (51.6%) 57.1 (17.9) 13 (9-20) N/A N/A

cui et al[9] 338 (235/103) 24 APACHEII: 14.0 
(7.4); SOFA: 6.1 
(4.1)

114 (33.7%) 55.8 (18.7) 14.3 (9.35) N/A 1.2 (1.5)

Lemay et al[4] 2727 
(2687/40)

713 N/A 1501 
(55.0%)

76 (6.5) N/A 661 (24.2%) 3.5 (2.6)

Mourad et al[20] 72 (32/40) 33 SAPS II: 57 (45.7-
69); SOFA: 11 (9-
13)

35 (48.6%) 58 (49-66) 8 (4-12.2) 30 (42%) N/A

Vallabhajosyula 
et al[12]

388 (198/190) 214 APACHE-III: 83.5 
(67.8-106.3); SOFA: 
8.7 (6.3-11.7)

218 (56.2%) 66.5 (54.6-
76.5)

N/A 213 (54.9%) 5.33 (3.33-7.67)

Abu-Kaf et al[21] 409 (210/199) 19 N/A 41 (10.02%) 31.5 (7.4) 22 (11-43) N/A 0.29 (0.64)

Arnautovic et al
[6]

109 (48/61) 89 APACHEII: 20 (15-
26)

55 (50.5%) 68 (14) 8 (4-13) 73 (67%) 7 (4-9)

Schuler et al[11] 30163 
(14500/4815)

19315 N/A 2847 (9.4%) 69.8 (17.1) 3.7 (2.4-6.2) N/A N/A

Kim et al[22] 778 (446/332) 45 SOFA: 9 (6-11) 233 (29.9%) 67 (57-74) 3.0 (0.0-8.0) N/A N/A

Hiraiwa et al[23] 544 (315/229) 190 SOFA: 13(11-16) 235 (43.2%) 67 (53-78) 6.7 (2.8-13.3) 217 (39.9%) N/A

HF: Heart failure; APACHE II: Acute physiology and chronic health evaluation II; SOFA: Sequential organ failure assessment; SAPS II: Simplified acute 
physiology score II; ICU: Intensive care unit; LOS: Length of stay; N/A: Not available.

Table 3 Subgroup analysis of patient mortality

Random-effect model Fixed-effect model Heterogeneity
Analysis N Ref.

OR (95%CI) P OR (95%CI) P I2 Ph

Patient mortality 10 [4,6,9,11,12,19-23] 1.81 (1.34, 2.43) 0 1.08 (1.04, 1.12) 0 0.921 0

Subgroup 1: Prospective 3 [4,19,20] 2.53 (0.97, 6.61) 0.057 1.35 (1.15, 1.59) 0 0.819 0

Retrospective 7 [6,9,11,12,21-23] 1.82 (1.24, 2.66) 0.002 1.07 (1.03, 1.11) 0 0.937 0

Subgroup 2: HF sample size ≥ 100 4 [4,11,12,23] 1.21 (0.90, 1.63) 0.216 1.07 (1.03, 1.11) 0 0.954 0

HF Sample size < 100 6 [6,9,19-22] 4.12 (2.02, 8.41) 0 3.37 (2.29, 4.95) 0 0.681 0.008

Subgroup 3: ICU 7 [6,9,12,19-21,23] 2.88 (1.67, 4.97) 0 1.65 (1.47, 1.86) 0 0.878 0

General hospital 3 [4,11,22] 1.14 (0.93, 1.41) 0.206 1.03 (1.04, 1.12) 0.1 0.726 0.026

Subgroup 4: Hospital or 28-day mortality 6 [6,9,11,19,20,22,23] 3.02 (1.67, 5.49) 0 1.85 (1.63, 2.10) 0 0.742 0.002

long term mortality 4 [4,12,21] 1.18 (0.91, 1.54) 0.207 1.03 (0.99, 1.07) 0.106 0.855 0

Subgroup 5: Average age ≥ 65 6 [4,6,11,12,22,23] 1.29 (0.98, 1.71) 0.075 1.07 (1.04, 1.11) 0 0.928 0

Average age < 65 4 [9,19,21] 6.22 (2.39, 16.18) 0 4.65 (2.86, 7.55) 0 0.703 0.018

Subgroup 6: United States 5 [4,6,11,12,22,23] 1.12 (0.93, 1.34) 0.246 1.03 (0.99, 1.07) 0.112 0.665 0.018

Other countries 5 [9,19-21,23] 4.45 (1.95, 10.12) 0 1.88 (1.66, 2.14) 0 0.836 0

N: Number of studies; 95%CI: 95% confidence interval; Ph: P values of Q test for heterogeneity test; ICU: Intensive care unit.

0.05), this result was not statistically significant and differed from previous results. Therefore, this 
analysis suggests that our study may have overestimated the effect of HF on mortality in patients with 
sepsis; thus, it deserves further study.
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Figure 1 Flowchart of study selection process. *The databases searched and the numbers of studies identified were as follows: PubMed (n = 3105), 
EMBASE (n = 6255), The Cochrane Library (n = 754), and Web of Science (n = 7887).

Figure 2 Meta-analysis of mortality in patients with heart failure during sepsis.

DISCUSSION
Sepsis and HF are common complications in critically ill patients, often resulting in additional complex 
pathological conditions[24]. The results related to sepsis with HF remain inconsistent. Therefore, we 
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Figure 3 Sensitivity analysis of mortality in sepsis patients with heart failure.

Figure 4 Meta-analysis of 1-year mortality in sepsis patients with heart failure.

Figure 5 Meta-analysis of the association between isolated right ventricular dysfunction and mortality in sepsis patients with heart 
failure.

conducted a meta-analysis of all relevant studies to better understand the role of HF in the prognosis of 
sepsis patients. In this systematic review and meta-analysis, 35712 sepsis patients were included. Sepsis 
mortality risk in patients with HF was significantly increased, indicating that HF may be a risk factor in 
the clinical process of sepsis.
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Figure 6 Publication bias of trim-and-fill method for mortality in sepsis with heart failure.

Our meta-analysis is the first to report pooled estimates of mortality in sepsis patients with HF, which 
adds to existing evidence on the impact of HF on sepsis outcomes[13]. HF, is an increasingly global 
epidemic, and has a high incidence rate and mortality[25]. According to the research published by 
Logeart et al[26] more than a quarter of patients with acute HF are caused by infection. The treatment 
strategies for sepsis and HF are contradictory, and the treatment plan and severity of the disease may 
affect the prognosis[27]. Chronic HF has been studied as an independent risk factor for mortality in 
patients with severe sepsis and septic shock[15]. However, given the current controversy in related 
studies, we can only draw a cautious conclusion regarding the association between HF and poor 
outcomes during sepsis.

HF in sepsis can be understood as insufficient cardiac output and oxygen delivery caused by cardiac 
dysfunction. RV dysfunction can lead to decreased venous return, and left ventricular (LV) diastolic 
dysfunction may induce impaired LV preload[28]. Septic myocardial dysfunction described in several 
reviews is increasingly recognized as a major factor in septic shock outcomes[29-31]. The prognosis and 
therapeutic significance of physiological abnormalities in sepsis-induced myocardial dysfunction 
remain uncertain[32]. In a study of the impact of ventricular dysfunction on the prognosis of sepsis 
patients, it was found that RV dysfunction is associated with an increased risk of death[12,22,23]; 
Isolated RV dysfunction is an independent predictor of 28-day mortality[22], and LV systolic 
dysfunction is not related to prognosis[23]. In an 8-year study, compared with the control group, the 
short-term and long-term outcomes of patients with LV dysfunction in severe sepsis/septic shock did 
not differ and did not increase the risk of long-term adverse HF outcomes[33]. A single center 
retrospective study showed that clinical outcomes were not different between septic patients with pre-
existing LV dysfunction and those without LV dysfunction[34]. LV dilation was associated with lower 
mortality in a related study[35], but it also depended on the influence of load state, fluid condition or 
vasoactive drugs. Myocardial insufficiency in sepsis patients and its impact on prognosis still need to be 
prospectively studied in large sample multicenter trials.

Winters et al[36] conducted a retrospective study and found that the 1-year mortality rate was 7%-
43% in patients with sepsis. Septic patients have an ongoing mortality risk beyond short-term end 
points, and the quality of life in survivors who suffer consistently is impaired. Subgroup analysis 
showed that HF had an impact on the prognosis of sepsis patients in hospital and on 28-day mortality. 
Lemay et al[4] found that HF was significantly associated with increased long-term mortality in 
survivors of severe sepsis. However, when the one-year mortality rate in this meta-analysis was 
aggregated, HF did not affect the long-term prognosis of sepsis patients. It has been shown that HF is 
the most common comorbidity in sepsis; moreover, dysfunction of three or more organs is an important 
independent risk factor for death in patients with severe sepsis and septic shock[37]. Considering the 
heterogeneity of research results in different backgrounds, the dubious relationship between sepsis and 
poor prognosis of HF is still unclear, and further reliable prospective cohort studies are needed to finally 
determine the difference between long-term and short-term prognosis, and determine the intervention 
strategy to prevent poor outcomes.

This meta-analysis has some limitations. Firstly, our research only included English publications, and 
only 10 studies met the inclusion criteria. The number of studies and sample size are relatively small. 
Secondly, we observed marked heterogeneity among the studies and found that the main heterogeneity 
was due to the age of the study population, different study regions, and the sample size of patients with 
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HF. There may also be other possible sources of heterogeneity, such as the variability of treatment, the 
severity of complications, and medical conditions. Although it is important to explain these differences 
in the analysis, we cannot obtain more detailed information due to the inconsistent research methods, 
reported data types, and the types of HF in the included patients. Thirdly, because not all studies used 
similar disease severity and disease-related scores, we were unable to adjust these variables. Fourthly, 
there was obvious publication bias in this study, and our conclusion was reversed through the trim-and-
fill method by including missing studies. Thus, our research results lack stability, and further research is 
needed.

CONCLUSION
This systematic review and meta-analysis showed that heart failure significantly increased the risk of 
death in patients with sepsis. However, this conclusion needs to be further verified by more high-
quality studies.

ARTICLE HIGHLIGHTS
Research background
Sepsis is one of the main causes of death in the intensive care unit and hospitals. Sepsis patients often 
have heart failure. However, the impact of heart failure on the mortality of sepsis patients is contro-
versial.

Research motivation
Although the treatment of sepsis has been updated, the effect of heart failure on the outcome of patients 
with sepsis still requires further study. Understanding whether heart failure, as a comorbidity, will 
affect the survival of patients with sepsis is significant in order to take appropriate measures to reduce 
the occurrence of adverse results.

Research objectives
The purpose of our study was to assess whether heart failure increases the mortality of patients with 
sepsis by collecting existing research evidence.

Research methods
PubMed, Embase, Web of Science, and Cochrane Library databases from inception to November 9, 2022 
were searched to compare the prognosis of sepsis patients with heart failure. The outcome data were 
summarized in the random effect model using odds ratio (OR) and 95% confidence interval (CI).

Research results
Ten studies were included. The results showed that sepsis patients with heart failure were associated 
with increased total mortality (OR = 1.80, 95%CI: 1.34-2.43; I2 = 92.1%). Heart failure did not increase the 
1-year mortality of patients (OR = 1.11, 95%CI: 0.75-1.62; I2 = 93.2%), and the mortality of patients with 
isolated right ventricular dysfunction (OR = 2.32, 95%CI: 1.29-4.14; I2 = 91.5%) increased significantly.

Research conclusions
Contemporary evidence indicates that heart failure significantly increases the risk of death in patients 
with sepsis, especially right ventricular dysfunction.

Research perspectives
Sepsis patients with heart failure should receive highly monitored treatment, and more high-quality 
related research is needed.
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