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Abstract: Acute heart failure (AHF) is a syndrome resulting from structural or functional abnor-
malities of the heart, possibly associated with systemic inflammation. In this context, the neutro-
phil-to-lymphocyte ratio (NLR) has been studied as a potential inflammatory marker easily acces-
sible in clinical practice. This study aims to verify whether there is a relationship between NLR and
mortality from AHF, as well as its contribution to the management and prognosis of the disease.
An integrative literature review was conducted using the PubMed, Lilacs, and Scielo databases,

"nn

covering publications from 2011 to 2021. The descriptors used were "heart failure," "mortality," and
"neutrophil-to-lymphocyte ratio," combined to refine the search. Four articles were selected at the
end of the search stages, 60% of which were published after 2018, and only 20% were more than 10
years old. The countries of origin of these studies include South Korea, Spain, the United States,
Romania, and Turkey. Positive evidence was found for the hypothesis that NLR is related to mor-
tality in AHF. The following considerations should be made elevated NLR values were predictors
of AHF decompensation and in-hospital mortality; the higher the marker, the worse the survival
rates. Additionally, the low cost and wide availability of complete blood counts support its high
applicability. In this sense, the development of further studies will allow for more precise cut-off
values and greater accuracy. It is concluded that NLR is related to mortality in AHF. Therefore, the
biomarker is effective in risk stratification and prognosis of these patients.
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1. Introduction

Acute heart failure is a clinical syndrome that occurs due to the heart's inability to
meet metabolic demands, resulting from structural or functional abnormalities of the
heart. These signs and symptoms may be new or arise from the decompensation of
pre-existing chronic heart failure, leading to acute symptoms that require immediate
medical intervention [1]. The epidemiology of AHF is influenced by an intricate interac-
tion of risk factors, genetic predisposition, and socio-environmental conditions. Epide-
miological studies indicate an increasing incidence of AHF in various populations, with
higher rates in the elderly and individuals with comorbidities. The most frequent risk
factors associated were systemic arterial hypertension, anemia, coronary artery disease,
dyslipidemia, and diabetes mellitus, respectively. Demographic analysis reveals an un-
even distribution of AHF, affecting men more often than women [2].
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The increase in systemic inflammation levels related to the aging process is a factor
in the development of chronic diseases, particularly cardiovascular diseases [3]. In this
context, markers have been studied for their prognostic aspects [4], and the neutro-
phil-to-lymphocyte ratio (NLR) has gained special attention due to its ability to reflect
both specific immune response effects (lymphocytes) and non-specific immune responses
(neutrophils), making it potentially useful for risk stratification in chronic diseases with
predictable and comparable value [5].

Heart failure is one of the leading causes of mortality and morbidity worldwide and
in Brazil. Currently, the disease affects about 2 million Brazilians, with an incidence of
240,000 new cases per year, and between 1998 and 2019, 567,789 deaths due to HF were
recorded in adults over 50 years old. Systemic inflammation is considered an important
pathophysiological factor in the development and progression of heart failure, both in
acute and chronic forms. Although it seems to influence each type differently, there is a
growing body of evidence linking pro-inflammatory cytokines and chemokines to the
entire disease spectrum [6].

In acute heart failure, the pathophysiological mechanisms connecting its cause to
inflammation are not yet fully understood. However, significant evidence suggests that
inflammation may contribute to changes in vascular resistance, fluid redistribution from
systemic circulation, pulmonary congestion, diastolic dysfunction, and systemic hy-
poperfusion in patients with this condition [7]. It is also known that a large number of
cytokines and pro-inflammatory mediators are involved in the pathophysiology of acute
heart failure, including C-reactive protein (CRP), tumor necrosis factor-alpha (TNF-a),
interleukin-1 (IL-1), interleukin-6 (IL-6), and galectin-3 (Gal-3). These have been associ-
ated with the development and progression of the disease, representing predictors of
poor prognosis in the medium and long term [7].

Recently, in the field of oncology, inflammatory cells (platelets, leukocytes, neutro-
phils) have gained prominence as reliable prognostic markers in several malignant tu-
mors [8]. Other studies on chronic diseases have observed an association between in-
flammatory status and clinical outcomes through the use of complete blood count, with
NLR, LMR (lymphocyte-to-monocyte ratio), PLR (platelet-to-lymphocyte ratio), and
MPV (mean platelet volume) being the most studied indices. NLR has proven effective in
predicting the prognosis of cancer treatments, coronary interventions, myocardial re-
vascularization surgery, and Alzheimer's disease [9]. In heart failure, these inflammatory
changes are already present and have recently been evaluated as potential markers for
early diagnosis, as well as indicators of risk and prognosis.

Thus, this study aims to assess how the neutrophil-to-lymphocyte ratio can assist in
the management of heart failure throughout its course, how it applies in relation to dis-
ease mortality, and at what stages it can provide valuable information to the medical
team.

2. Methods

The present study analyzed literature data using an integrative review structure,
which, based on evidence, allows for the evaluation, synthesis, and understanding of a
phenomenon, aiming to provide an overview of complex concepts, theories, or relevant
health problems from pre-existing studies, enabling the proposition of interventions [10].
Six methodological steps were conducted for the selection of articles: 1. formulation of
the guiding question or research hypothesis, identifying the problem, presenting the
search mechanism, and specifying the descriptors or keywords; 2. establishing inclusion
and exclusion criteria for selecting the articles to compose the sample; 3. exploratory
reading of article titles and abstracts for pre-selection; 4. analytical reading of the articles
to compile, analyze, and categorize the information; 5. interpretation of the results; and 6.
synthesis followed by the presentation of the identified results, which address the guid-
ing question [11].
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Therefore, in this study, the concepts explored were Neutrophil-to-Lymphocyte Ra-
tio, heart failure, and mortality. Based on these concepts, the guiding question was de-
fined: Is there an association between elevated NLR and mortality in acute heart failure?
After formulating the research question, a bibliographic search was conducted on the
PubMed, Lilacs, and Scielo platforms. The study was conducted between January and
March 2024. Texts were selected through platform searches, applying filters for articles
published between 2014 and 2024, covering the last ten years of publications on the sub-
ject. The inclusion criteria for the publications were: scientific articles published in Eng-
lish, Portuguese, or Spanish, between 2014 and 2024, available online, and fully accessible
for free. Articles without abstracts in the database, incomplete articles, editorials, letters
to the editor, reflective studies, and systematic or integrative literature reviews were ex-
cluded.

After defining the guiding question, locating, and selecting the articles, 27 publica-
tions were initially identified as potentially eligible for inclusion in this review. After
applying the inclusion and exclusion criteria, the sample was reduced to 20 publications.
Abstracts from 16 records were analyzed to verify if they met the eligibility criteria and
answered the question guiding this review, resulting in the exclusion of 12 records. Only
4 articles were fully analyzed to confirm eligibility for quantitative synthesis and data
analysis, as outlined in the selection flowchart (Figure 1).

Figure 1. Flowchart of the Publication Selection.
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3. Results

Within the timeframe defined for this study (2014-2024), 4 articles were found and
analyzed, published in the years 2014, 2016, 2020, and 2021. These articles are summa-
rized in Table 1. The publications were from different journals, namely: Clinics, Scandi-
navian Cardiovascular Journal, Expert Review of Cardiovascular Therapy, and Journal of
Clinical Medicine. The studies were conducted in the United States, Turkey, Romania,

and South Korea.

Tabela 1. Sumarizagao dos artigos revisados.

Reference Sample Variables Studied Main Results Conclusions/Limitations
Studied
Decompensated
HF with elevat-
26-month
ed NLR had NLR was shown to be an efficient marker
follow-up . . . . . . .
1 ; 1000 Neutrophil-to-lymphocyte higher 30-day in cardiovascular diseases, with high
0
dent ratio (NLR) readmission values associated with HF decompensa-
atients
P ] rates compared tion and long-term mortality
with HF
to those with
lower NLR
5625 pa-
tients hos-
L . i Regardless of the number of HF exacer-
pitalized Patients in the i ) )
. . bations and LVEEF severity, the higher the
with acute fourth quartile

13

14

heart failure
syndrome in
10 referral
hospitals
nationwide,
from March
2011 to
February
2014

167 patients
hospitalized
due to acute
HF
January
2010 to Oc-
tober 2012

from

Neutrophil-to-lymphocyte
ratio (NLR)

Neutrophil-to-lymphocyte
ratio (NLR)

showed higher
overall
in-hospital
mortality  and
three-year
post-discharge

mortality

The NLR value
required to de-
tect in-hospital

mortality with a

sensitivity of
66.7% and a
specificity of
60.5% was 4.78

NLR, the worse the overall in-hospital
survival and three-year post-discharge
survival. For non-infection/non-ischemia
cases, the appropriate NLR cutoff for
overall  in-hospital = mortality  and
three-year post-discharge mortality was 5;
for infection/ischemia cases, the appro-

priate cutoff was 7

Elevated NLR values were strong predic-
tors of in-hospital mortality in HF pa-
tients, independent of other cardiovascu-
lar risk factors. NLR can be used as a
prognostic marker. Age and LVEF were
related to mortality. Elevated NLR ap-
pears to be a short-term mortality predic-

tor in patients with reduced EF
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15

HF patients
admitted to
the Cardi-
ology  De-
partment of
Colentina
Clinical
Hospital
from Janu-
ary 2011 to
December
2014

NLR; LMR; PLR

Patients with
NLR values in

the highest ter- ) )
] NLR, LMR, and PLR are readily available,
tiles were older, ) )
. easy-to-use, cost-effective biomarkers that
with longer
) could be used for in-hospital prognosis of
hospital  stays ) o
) heart failure as auxiliary parameters
and higher ) . )
) ) alongside validated biomarkers. The
in-hospital
strongest predictive value was found for

mortality rates
NLR and LMR

compared to
those in the

lowest tertiles

Reduced lymphocyte count was reported by Turfan et al. [14] as an independent
predictor of death risk in patients with Acute Coronary Syndrome (ACS), with an NLR >
4.78 showing a sensitivity of 66.7% and specificity of 60.5% for detecting in-hospital
mortality, alongside known predictors such as age and ejection fraction (p < 0.05). The
study analyzed 167 patients hospitalized due to acute HF from January 2010 to October
2012. Patients with known evidence of acute myocardial ischemia, cardiogenic shock,
hematologic diseases, metastatic bone marrow neoplasms, sepsis, pregnancy, severe ar-
thritis, inflammatory bowel diseases, infections, chronic inflammatory conditions, glu-
cocorticoid therapy, history of glucocorticoid use in the previous 3 months before ad-
mission, and/or other diseases that increase extracellular fluid (e.g., hypothyroidism and
liver cirrhosis) were excluded from the study.

Similarly, Afari et al. [12], who conducted a 26-month follow-up of a sample of over
1000 HF patients, found that a higher NLR was associated with frequent decompensation
and long-term mortality. Patients with decompensated acute heart failure and elevated
NLR had significantly higher 30-day readmission rates compared to those with lower
NLR (p < 0.001) [PL3]. Besides elevated NLR, a decrease in left ventricular ejection frac-
tion was also linked to increased mortality. A likely explanation is an inflammatory surge
of cytokines and proteolytic enzymes that play a role in negative myocardial remodeling.
The authors found that patients with HF and NLR > 3 had worse functional status than
those with NLR < 3 (p <0.001). An NLR cutoff of 2.74 demonstrated a sensitivity of 79.4%
and a specificity of 80% in predicting poor functional status in heart failure patients.

In a study conducted by Cho et al. [13], which analyzed 5625 patients hospitalized
with acute heart failure syndrome in 10 referral hospitals nationwide from March 2011 to
February 2014, it was found that regardless of the number of HF exacerbations and the
severity of left ventricular ejection fraction, the higher the NLR, the worse the overall
in-hospital survival and three-year post-discharge survival. When the aggravating factor
was unrelated to infection and ischemia, an NLR cutoff of 5 was associated with overall
in-hospital mortality and three-year post-discharge mortality. However, when the ag-
gravating factor was infection and/or ischemia, the appropriate NLR cutoff for overall
in-hospital mortality and three-year post-discharge mortality was 7. In summary, pa-
tients presenting signs or symptoms of acute heart failure, such as pulmonary edema,
objective findings of left ventricular systolic dysfunction, or structural heart disease, were
enrolled in the study, with no other specific exclusion criteria (p < 0.05) [PL4].

Corroborating these findings, the study by Delcea et al. [15], which analyzed HF
patients admitted to the Cardiology Department of Colentina Clinical Hospital from
January 2011 to December 2014, showed that patients with higher NLR values were sig-
nificantly older, had longer hospitalizations, and higher in-hospital mortality rates
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compared to those with lower NLR levels. In this study, the authors found that patients
with an NLR of 3.68 had a 2.22 times higher risk of requiring prolonged hospitalization
and a 7.21 times higher risk of in-hospital mortality (p < 0.001) [15].

These studies have significant limitations, and overall, the sample size and retro-
spective nature reduce the accuracy and reliability of the results. The study by Turfan et
al. [14] emphasized that other inflammatory markers were not analyzed or compared
with NLR, and readmissions were not included in the study outcomes. Afari et al. [12]
noted that variability in follow-up and the population sample, as well as the lack of
standardization in heart failure decompensation criteria, compromised the generaliza-
bility of the results. In Cho et al.'s study [12], the NLR value was only analyzed at the
time of hospital admissions, preventing the assessment of the effects of changes in this
marker during hospitalization. Furthermore, they pointed out potential confounding
factors such as nutritional status and the interference of comorbidities. Delcea et al. [15]
highlighted the inability to assess variables such as diuretic dosage and hospital com-
plications, lack of information on pre-admission treatment, and strict exclusion criteria
that resulted in lower mortality in the cohort. Additionally, the predictive models for
in-hospital mortality or prolonged hospitalization were not validated.

3. Conclusion

Given the objective of analyzing whether there is an association between neutro-
phil-to-lymphocyte ratio and mortality in acute heart failure, as well as its contribution to
the management and prognosis of the disease in a hospital setting, this review highlights
and increases the pre-test value and the likelihood of the association of NLR with fatal
and non-fatal cardiovascular outcomes, which need to be confirmed in large prospective
studies.

In this context, research aimed at evaluating the degree of improvement in risk pre-
diction by adding NLR to established scores is necessary and welcome. In summary,
while the potential prognostic value of NLR needs to be better studied in its clinical ap-
plications, it is very easy to use. However, it is extremely important to conduct more
longitudinal studies and clinical trials with larger population samples, along with
standardized measurement and more precise cutoff values, to increase the evidence for
using this marker in clinical practice.
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