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Abstract
Transcatheter aortic valve implantation (TAVI) has emerged as a revolutionary treatment for severe aortic
stenosis, but predicting post-procedure outcomes remains challenging. This systematic review and meta-
analysis investigated the association between neutrophil-to-lymphocyte ratio (NLR) and mortality in TAVI
patients. We searched major databases from January 2010 to November 2024, including studies examining
pre-procedural NLR and mortality outcomes in TAVI patients. Eight retrospective studies comprising 9,948
participants were included. The follow-up duration ranged from three to 36 months. Meta-analysis using a
random-effects model revealed that elevated NLR was significantly associated with increased mortality risk
(RR: 1.37, 95% CI: 1.08-1.74). Substantial heterogeneity was observed (I-square: 77.3%). Meta-regression
analysis identified follow-up duration as a significant predictor explaining 62.5% of the heterogeneity, while
other variables including age, gender, diabetes, and hypertension showed minimal impact. Sensitivity
analyses demonstrated the robustness of findings, with no individual study significantly influencing the
overall effect size. The association between elevated NLR and increased mortality risk may be explained by
neutrophils' role in inflammatory responses and tissue damage, coupled with reduced lymphocyte-mediated
immune regulation. Despite limitations including NLR cut-off variations and heterogeneity in study designs,
our findings suggest that NLR serves as a valuable prognostic marker for mortality risk in TAVI patients.
Future research should focus on standardizing NLR thresholds and exploring subgroup-specific effects to
enhance its clinical utility.

Categories: Cardiology, Internal Medicine, Cardiac/Thoracic/Vascular Surgery
Keywords: meta-analysis, mortality, neutrophil-to-lymphocyte ratio, systemic inflammation, transcatheter aortic
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Introduction And Background
Transcatheter aortic valve implantation (TAVI) has revolutionized the management of severe aortic
stenosis, offering a minimally invasive alternative to traditional surgical aortic valve replacement,
particularly for patients at high surgical risk [1]. Despite advancements in TAVI techniques and technology,
predicting outcomes and identifying patients at increased risk of adverse events post-procedure remains a
significant clinical challenge [2]. In recent years, systemic inflammation has emerged as a crucial
determinant of prognosis in cardiovascular diseases, including TAVI, because it plays a pivotal role in both
acute and chronic disease processes. Inflammation influences vascular remodeling, endothelial function,
and immune responses, all of which are critical in cardiovascular health [3]. 

The neutrophil-to-lymphocyte ratio (NLR), a marker of systemic inflammation, has gained attention for its
prognostic value in various clinical settings like cancer (e.g., lung, colorectal, and gastric cancer), infectious
diseases (e.g., sepsis, COVID-19), chronic inflammatory diseases (e.g., rheumatoid arthritis, inflammatory
bowel disease), acute coronary syndrome (ACS), and chronic kidney disease (CKD). In these settings,
elevated NLR is associated with poorer outcomes, highlighting its potential as a prognostic marker across
multiple clinical scenarios [4]. NLR is calculated by dividing the number of neutrophils by the number of
lymphocytes in a patient's blood, providing a simple yet insightful indicator of the balance between pro-
inflammatory and anti-inflammatory responses [5]. Elevated preoperative NLR values have been associated
with increased morbidity and mortality in cardiac surgery patients [6]. However, the predictive power of NLR
on outcomes specifically in patients undergoing TAVI, particularly focusing on mortality, is less well-
characterized and warrants further investigation [7-8]. Systemic inflammation plays a critical role in the
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pathophysiology of adverse outcomes following TAVI. Factors such as periprocedural myocardial injury,
vascular trauma, and the host response to bioprosthetic valves may trigger an exaggerated inflammatory
state, contributing to complications such as heart failure, arrhythmias, and valve dysfunction [9]. NLR, as a
composite marker of inflammation and immune status, could provide insights into the underlying
mechanisms linking inflammation to poor clinical outcomes [10-11]. 

Predicting adverse events such as valve dysfunction, mortality, and heart failure post-TAVI remains
challenging due to the heterogeneity of patient profiles, including advanced age and comorbidities [8].
Systemic inflammation is uniquely significant in TAVI compared to other cardiovascular procedures because
it exacerbates procedural stress, affects tissue healing, and impacts bioprosthetic valve durability [9-11].
This inflammation often reflects pre-existing conditions or procedural factors, influencing outcomes.
Research in this area is complicated by conflicts such as variations in NLR thresholds, inconsistent
definitions of key outcomes, and differences in follow-up durations. These discrepancies hinder the
development of standardized predictive models for post-TAVI events.

While individual studies have reported conflicting results regarding the prognostic value of NLR in TAVI
patients, a systematic evaluation of the available evidence is essential to establish its role as a reliable
marker of mortality risk. A meta-analytic approach allows for the synthesis of data from diverse populations
and methodological contexts, providing a more robust and generalizable assessment. 

This systematic review and meta-analysis aim to evaluate the effect of NLR on mortality in patients
undergoing TAVI. Specifically, it seeks to determine whether elevated pre- or postprocedural NLR is
associated with increased short- and long-term mortality risk, and to explore potential heterogeneity in this
association across different patient subgroups and study designs. Understanding the prognostic significance
of NLR may have important implications for risk stratification, early intervention, and improving outcomes
in TAVI patients. 

Review
Methodology 
Information Sources and Search Strategy 

A comprehensive literature search was conducted from January 1, 2010, to November 30, 2024, across
multiple electronic databases, including PubMed (MEDLINE), Scopus, Web of Science, and EMBASE. The
search strategy was designed to capture all relevant studies examining the relationship between NLR and
mortality in patients after TAVI, combining Medical Subject Headings (MeSH) terms and keywords:
("Neutrophil to Lymphocyte Ratio" OR "NLR" OR "Systemic Inflammation") AND ("Transcatheter Aortic
Valve Implantation" OR "TAVI" OR "Aortic Valve Replacement, Transcatheter") AND ("Mortality" OR
"Survival" OR "Outcome"). Additionally, hand searching of relevant journals, screening of reference lists
from included studies, and a grey literature search were performed to minimize the risk of omitting
pertinent studies. The search was performed by two authors independently. Any disagreement between two
authors was resolved through discussion. 

Eligibility Criteria and Study Selection 

Studies were deemed eligible for inclusion if they met specific criteria: focusing on adults undergoing TAVI,
examining pre-procedural NLR, and reporting mortality as an outcome, with eligible study designs including
observational studies (cohort, case-control) irrespective of the duration of follow-up. Exclusion criteria
consisted of non-English publications, inaccessible full-texts, studies not reporting mortality, and non-
original research such as reviews, editorials, case reports, or conference abstracts without corresponding
full-text publications. The screening process involved two independent reviewers assessing titles and
abstracts, resolving discrepancies through consensus or consultation with a third reviewer, followed by full-
text evaluation of potentially eligible studies. 

Data Extraction and Quality Assessment 

Data extraction was meticulously performed using a pre-designed spreadsheet, capturing essential study
characteristics (e.g., author, year, sample size, region, and NLR measurement) and outcomes. The
methodological quality and risk of bias of included studies were assessed utilizing the Newcastle-Ottawa
Scale (NOS) for observational studies facilitating the evaluation of the evidence's reliability and robustness. 

Data Analysis 

All statistical analyses were conducted using RStudio (Posit PBC, Boston, MA, USA) using the R meta package
(R Foundation for Statistical Computing, Vienna, Austria), with the primary objective of synthesizing the
association between pre-procedural NLR and mortality in TAVI patients. The meta-analysis employed a
random-effects model to account for between-study heterogeneity, quantifying the pooled effect size via
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odds ratios (OR) with corresponding 95% confidence intervals (CI). We used the Knapp-Hartung adjustment
to calculate CI as this methodology is usually applied for smaller sample sizes, thus, providing more
conservative confidence intervals, reinforcing result reliability. Heterogeneity was assessed using the I-
square statistic, with sensitivity tests planned to explore potential sources of heterogeneity and the
robustness of the findings, respectively. We used leave-out sensitivity analysis to assess how the exclusion
of any study impacts the overall effect of NLR on mortality.

Results 
From electronic databases, we identified 758 records. After removing duplicates, 702 studies were screened
using their titles and abstracts. Full text of 19 studies was obtained and detailed assessment of their
eligibility criteria was done. Finally, eight studies were included in this meta-analysis. A detailed description
of how the studies were selected is presented in Figure 1. 

FIGURE 1: Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow showing study selection process

Study Characteristics 

The characteristics of individual studies are shown in Table 1. Eight studies including 9948 participants
reported the relationship of NLR and mortality. Follow-up of individual studies ranged from three months
to 36 months. All included studies were retrospective. Four studies were conducted in the United States, two
in Australia, and one each in Israel and China. 
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Author Region
Study
Design

Sample
Size

Type of
Measure

Follow-up
duration

age Male Diabetes Hypertension

Abushouk et al., 2022
[12]

United
States

Retrospective 908 Adjusted 30 Months NR NR NR NR

Condado et al., 2013
[13]

United
States

Retrospective 520 Adjusted 12 Months 83 263 219 501

Gao et al., 2024 [14] China Retrospective 124 Adjusted 3 Months 79.07 62 36 81

Habib et al., 2018 [15]
United
States

Retrospective 335 Adjusted 36 Months 70.61 136 84 186

Merdler et al., 2022
[16]

Israel Retrospective 1152 Adjusted 36 Months 82.9 509 419 987

Nair et al., 2022 [17] Australia Retrospective 304 Adjusted 17 Months NR NR NR NR

Nair et al., 2024 [7] Australia Retrospective 367 Adjusted 12 Months 84 189 115 289

Shahim et al., 2022
[18]

United
States

Retrospective 5881 Adjusted 24 Months 83 3272 2118 5452

TABLE 1: Included studies characteristics
NR: Not reported

Effect of NLR on Risk of Mortality in Patients With TAVI 

Figure 2 presents the pooled analysis assessing the impact of high NLR on all-cause mortality in patients
undergoing TAVI. Pooled analysis of eight studies showed that high NLR is associated with increased risk of
mortality (RR: 1.37, 95% CI: 1.08 to 1.74). High heterogeneity was reported among the study results (I-
square: 77.3%). To identify the study causing high heterogeneity among the study results, we performed
leave-one-out analysis leaving one study at a time. The results of the sensitivity analysis are shown in
Figure 3. This forest plot shows that omitting any individual study from the meta-analysis has minimal
impact on the overall effect size (RR), with I² values remaining consistently high (70-80%) across all leave-
one-out analyses. 

FIGURE 2: Comparing the effect of neutrophil-to-lymphocyte ratio (NLR)
on mortality
RR: Risk ratio; CI: Confidence interval; HK: Knapp-Hartung adjustment

Sources: References [7,18]
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FIGURE 3: Sensitivity Analysis: Removing One Study at a Time
RR: Risk ratio

To identify whether any study is an outlier, i.e. defined as any study that shows a substantial influence on
the model results when removed, where "substantial" typically means causing a shift in the combined effect
estimate outside the original confidence interval, we used "find.outliers" function within "dmetar" in R. We
did not identify any outlier study. This finding is supported by our leave-one-out analysis Figure 3, which
demonstrates that removing individual studies did not substantially alter the pooled effect estimate, with
the estimates remaining stable across all iterations. 

Meta-Regression 

Table 2 presents the results of the meta-regression analysis examining the effect of various predictors on the
relationship between NLR and mortality. The year of publication does not significantly impact this
relationship, as indicated by a non-significant p-value and an R-square value of 0%, suggesting it does not
account for any heterogeneity in the data. Follow-up duration, however, is a statistically significant
predictor, with a positive estimate, and it explains a substantial portion of the heterogeneity (62.50%). Age,
while showing a negative estimate, is not significantly associated with mortality outcomes, and it accounts
for 4% of the heterogeneity. Gender (male), diabetes, and hypertension all show negligible effects on the
NLR-mortality relationship, as evidenced by their non-significant p-values and R-square values of 0%,
indicating that they do not explain any meaningful variation in the data. Overall, the meta-regression
suggests that follow-up duration may be an important factor in the relationship between NLR and mortality,
while other variables like age, gender, diabetes, and hypertension appear to have little impact. 
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Variable Estimate P-value R-Square

Year of publication -0.0143 0.6658 0%

Follow-up duration 0.0134 0.0365 62.50%

Age -0.06 0.2269 4.00%

Gender (Male) 0.0001 0.5941 0%

Diabetes 0.0001 0.5884 0%

Hypertension 0.0001 0.5937 0%

TABLE 2: Results of Meta-Regression Analysis: Predictors of Study Outcomes
R-Square: amount of heterogeneity accounted for

Effect of Follow-Up Duration on Relationship Between NLR and Mortality

This bubble plot in Figure 4 displays the relationship between follow-up duration (x-axis) and risk ratio (y-
axis) across different studies, where the size of each bubble represents the study's weight in the meta-
analysis. There appears to be a slight positive trend line, suggesting that the risk ratio tends to increase with
longer follow-up periods. Notably, Habib et al. (2018) appears as an outlier with a much higher risk ratio
(~4.5) compared to other studies as the study follow-up is larger, while most studies cluster between risk
ratios of 1 to 2. 

FIGURE 4: Bubble plot assessing the effect of follow-up on study
outcome

Discussion 
Our meta-analysis, which included eight cohort studies, demonstrates that the NLR is a significant predictor
of all-cause mortality in patients undergoing TAVI. Patients with elevated NLR had a notably higher risk of
mortality, with an RR of 1.37 (95% CI: 1.08 to 1.74). Similarly, a meta-analysis by Wang et al., which
encompassed 10 cohort studies, found that NLR is a reliable predictor of both all-cause mortality and major
adverse cardiovascular events (MACE) in individuals undergoing angiography or cardiac revascularization. In
their analysis, patients in the highest NLR category faced a significantly higher risk of mortality (RR: 2.33,
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95% CI: 1.88-2.88) and cardiovascular events (RR: 1.89, 95% CI: 1.42-2.52) compared to those in the lowest
NLR category. These findings further support the role of NLR as an important biomarker for predicting
adverse outcomes in cardiovascular patients. 

Several factors could explain why an increased NLR is associated with higher all-cause mortality and
cardiovascular events. Neutrophils play a critical role in the inflammatory response to acute myocardial
injury through various biochemical mechanisms, which can contribute to further tissue damage. These
mechanisms include the release of reactive oxygen species, myeloperoxidase, and proteolytic enzymes,
which facilitate plaque disruption [19]. In contrast, lymphocytes are involved in regulating the immune
system's response [20-22]. However, inflammation has been shown to promote lymphocyte apoptosis,
reducing their effectiveness in controlling the immune response [23]. Thus, the combination of elevated
neutrophil levels and reduced lymphocyte counts into a single composite marker of inflammation, such as
NLR, can provide valuable prognostic information. This imbalance may contribute to an increased risk of
adverse outcomes, including all-cause mortality and cardiovascular events, highlighting the importance of
NLR as a marker of inflammatory status in cardiovascular disease [19]. 

NLR is an unspecific indicator of systemic inflammation, reflecting the ratio between two distinct types of
leukocytes: neutrophils, which are involved in the innate, non-specific immune response, and lymphocytes,
which play a role in the adaptive, regulatory immune pathway. A key challenge in utilizing NLR as a
prognostic tool in disease processes is identifying an optimal cut-off value that differentiates disease
outcomes. This cut-off value is likely to vary depending on factors such as the stage of the illness, the
laboratory methods used, concurrent infections, and the demographic characteristics of the patient
population [24]. 

Several government-approved clinical trials are currently exploring the role of NLR in various
cardiovascular diseases and publishing their findings in reputable scientific journals. One such example is
the Prospective Multicenter Observational Study of Patients with Heart Failure with Preserved Ejection
Fraction (UMIN000021831), which included 1,026 participants. In this study, elevated levels of NLR (>4.5) at
admission were independently linked to an increased risk of cardiac death [25]. An earlier study
(NCT01663194) aimed to demonstrate the relationship between long-term outcomes for ST-elevation
myocardial infarction (STEMI) patients undergoing percutaneous coronary intervention (PCI) and pre-
procedural NLR in the hospital [26]. 

The current meta-analysis revealed substantial heterogeneity across the study results, highlighting
significant variation in the relationship between NLR and mortality. Despite all the studies showing a
positive association between NLR and mortality, there were differences in the magnitude of this effect,
suggesting that other factors might be contributing to the observed variability. To explore potential sources
of this heterogeneity, we conducted a meta-regression analysis, focusing on various study characteristics
that could influence the NLR-mortality relationship. Our findings suggest that the follow-up duration is a
key factor explaining the high level of heterogeneity. Studies with longer follow-up periods were associated
with a higher reported mortality rate, which may reflect the cumulative effect of NLR on mortality over time.
In fact, follow-up duration accounted for 62.5% of the heterogeneity observed in the studies. This suggests
that the length of time over which mortality is assessed plays a crucial role in moderating the observed
effect of NLR on mortality outcomes. Longer follow-up periods may capture more mortality events and
reflect cumulative inflammatory burdens, with chronic inflammation potentially altering the relationship
between NLR and outcomes [16]. Additionally, changes in baseline inflammatory markers over time could
amplify NLR’s predictive strength. 

This meta-analysis acknowledges several limitations. One of the primary concerns is the variation in the
levels of NLR across the studies included, which may contribute to inconsistencies in the overall findings.
Furthermore, substantial heterogeneity was observed in the pooled analysis of all-cause mortality. The
majority of the studies were retrospective observation, which is associated with potential selection
bias. While we were able to identify the main source of this heterogeneity through sensitivity analyses and
meta-regression, the inability to conduct subgroup analyses due to insufficient data remains a limitation.
This lack of subgroup data prevents a deeper exploration of the factors that could further explain the
observed variability in the NLR-mortality relationship. Lastly, the majority of these studies were conducted
in the United States and other developed countries and cannot be generalized to populations in low- and
middle-income countries. Despite these limitations, the study provides valuable insights into the association
between NLR and mortality, though future research with more uniform data and subgroup analyses would
help clarify the underlying mechanisms and refine the conclusions. 

Conclusions
This meta-analysis of eight studies encompassing 9,948 TAVI patients demonstrates that elevated NLR is
significantly associated with increased mortality risk (RR: 1.37, 95% CI: 1.08-1.74). Follow-up duration
emerged as a crucial moderator, explaining 62.5% of the observed heterogeneity. The relationship between
elevated NLR and mortality is likely mediated through inflammatory mechanisms, with neutrophils
promoting tissue damage while reduced lymphocytes impair immune regulation. Despite study limitations,
NLR shows promise as a practical prognostic marker for TAVI patients. Future research should focus on
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standardizing NLR thresholds and investigating subgroup-specific effects to enhance its clinical application.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Areeba Khan, Anurag Rawat, Abdallah A. Riyalat, Calvin
R. Wei, Syed Ali Ahsan, Priya Goyal, Abdul Hannan Asghar, Krovvidi Syama Surya Srivyshnavi

Drafting of the manuscript:  Areeba Khan, Abdallah A. Riyalat, Calvin R. Wei, Syed Ali Ahsan, Priya Goyal,
Abdul Hannan Asghar, Krovvidi Syama Surya Srivyshnavi

Concept and design:  Anurag Rawat, Priya Goyal

Critical review of the manuscript for important intellectual content:  Anurag Rawat

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Al Ahmad J, Danson E: Transcatheter aortic valve implantation for severe chronic aortic regurgitation . J Clin

Med. 2024, 13:10.3390/jcm13102997
2. Zou Q, Wei Z, Sun S: Complications in transcatheter aortic valve replacement: a comprehensive analysis and

management strategies. Curr Probl Cardiol. 2024, 49:102478. 10.1016/j.cpcardiol.2024.102478
3. Navani RV, Dayawansa NH, Nanayakkara S, et al.: Post-procedure monocyte count levels predict major

adverse cardiovascular events (MACE) following transcatheter aortic valve implantation (TAVI) for aortic
stenosis. Heart Lung Circ. 2024, 33:1340-7. 10.1016/j.hlc.2024.03.013

4. Buonacera A, Stancanelli B, Colaci M, Malatino L: Neutrophil to lymphocyte ratio: an emerging marker of
the relationships between the immune system and diseases. Int J Mol Sci. 2022, 23: 10.3390/ijms23073636

5. Kourilovitch M, Galarza-Maldonado C: Could a simple biomarker as neutrophil-to-lymphocyte ratio reflect
complex processes orchestrated by neutrophils?. J Transl Autoimmun. 2023, 6:100159.
10.1016/j.jtauto.2022.100159

6. Wang X, Zhang G, Jiang X, Zhu H, Lu Z, Xu L: Neutrophil to lymphocyte ratio in relation to risk of all-cause
mortality and cardiovascular events among patients undergoing angiography or cardiac revascularization: a
meta-analysis of observational studies. Atherosclerosis. 2014, 234:206-13.
10.1016/j.atherosclerosis.2014.03.003

7. Nair S, Ha FJ, Baradi A, et al.: The use of the neutrophil-lymphocyte ratio and platelet-lymphocyte ratio in
predicting transcatheter aortic valve implantation mortality. Heart Lung Circ. 2024, 33:1680-7.
10.1016/j.hlc.2024.07.006

8. Olasińska-Wiśniewska A, Perek B, Grygier M, et al.: Increased neutrophil-to-lymphocyte ratio is associated
with higher incidence of acute kidney injury and worse survival after transcatheter aortic valve
implantation. Cardiol J. 2021, 30:938-45. 10.5603/CJ.a2021.0149

9. Navaratnarajah A, Bhan A, Alcock E, et al.: Systemic inflammation and oxidative stress contribute to acute
kidney injury after transcatheter aortic valve implantation. Cardiol J. 2022, 29:824-35.
10.5603/CJ.a2020.0169

10. Biswas M, Suvarna R, Krishnan S V, Devasia T, Shenoy Belle V, Prabhu K: The mechanistic role of neutrophil
lymphocyte ratio perturbations in the leading non communicable lifestyle diseases. F1000Res. 2022, 11:960.
10.12688/f1000research.123245.1

11. Kurniawan RB, Siahaan PP, Saputra PB, et al.: Neutrophil-to-lymphocyte ratio as a prognostic biomarker in
patients with peripheral artery disease: a systematic review and meta-analysis. Vasc Med. 2024, 29:687-99.
10.1177/1358863X241281699

12. Abushouk A, Agrawal A, Hariri E, et al.: Association between haematological parameters and outcomes
following transcatheter aortic valve implantation at mid-term follow-up. Open Heart. 2022, 9:

13. Condado JF, Junpaparp P, Binongo JN, et al.: Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte
ratio (PLR) can risk stratify patients in transcatheter aortic-valve replacement (TAVR). Int J Cardiol. 2016,
223:444-9. 10.1016/j.ijcard.2016.08.260

14. Gao X, Jiang X, Wu Z, et al.: Effect of neutrophil-to-lymphocyte ratio on post-TAVR mortality and
periprocedural pulmonary hypertension. J Interv Cardiol. 2024, 2024:4512655. 10.1155/2024/4512655

15. Habib M, Thawabi M, Hawatmeh A, Habib H, ElKhalili W, Shamoon F, Zaher M: Value of neutrophil to
lymphocyte ratio as a predictor of mortality in patients undergoing aortic valve replacement. Cardiovasc
Diagn Ther. 2018, 8:164-72. 10.21037/cdt.2018.03.01

16. Merdler I, Frydman S, Sirota S, et al.: Neutrophil-to-lymphocyte ratio as a prognostic marker in

 

2025 Rawat et al. Cureus 17(1): e77909. DOI 10.7759/cureus.77909 8 of 9

https://dx.doi.org/10.3390/jcm13102997
https://dx.doi.org/10.3390/jcm13102997
https://dx.doi.org/10.1016/j.cpcardiol.2024.102478
https://dx.doi.org/10.1016/j.cpcardiol.2024.102478
https://dx.doi.org/10.1016/j.hlc.2024.03.013
https://dx.doi.org/10.1016/j.hlc.2024.03.013
https://dx.doi.org/10.3390/ijms23073636
https://dx.doi.org/10.3390/ijms23073636
https://dx.doi.org/10.1016/j.jtauto.2022.100159
https://dx.doi.org/10.1016/j.jtauto.2022.100159
https://dx.doi.org/10.1016/j.atherosclerosis.2014.03.003
https://dx.doi.org/10.1016/j.atherosclerosis.2014.03.003
https://dx.doi.org/10.1016/j.hlc.2024.07.006
https://dx.doi.org/10.1016/j.hlc.2024.07.006
https://dx.doi.org/10.5603/CJ.a2021.0149
https://dx.doi.org/10.5603/CJ.a2021.0149
https://dx.doi.org/10.5603/CJ.a2020.0169
https://dx.doi.org/10.5603/CJ.a2020.0169
https://dx.doi.org/10.12688/f1000research.123245.1
https://dx.doi.org/10.12688/f1000research.123245.1
https://dx.doi.org/10.1177/1358863X241281699
https://dx.doi.org/10.1177/1358863X241281699
https://openheart.bmj.com/content/9/2/e002108
https://dx.doi.org/10.1016/j.ijcard.2016.08.260
https://dx.doi.org/10.1016/j.ijcard.2016.08.260
https://dx.doi.org/10.1155/2024/4512655
https://dx.doi.org/10.1155/2024/4512655
https://dx.doi.org/10.21037/cdt.2018.03.01
https://dx.doi.org/10.21037/cdt.2018.03.01
https://www.ima.org.il/MedicineIMAJ/viewarticle.aspx?year=2022&month=04&page=229


transcatheter aortic valve implantation (TAVI) patients. Isr Med Assoc J. 2022, 24:229-34.
17. Nair S, Ha F, Soden L, Jin D, Whitbourn R, Palmer S: The use of the pre-procedural neutrophil-lymphocyte

ratio and platelet-lymphocyte ratio to predict all-cause mortality following transcatheter aortic valve
implantation. Heart Lung Circ. 2022, 31: 10.1016/j.hlc.2022.06.637

18. Shahim B, Redfors B, Lindman BR, et al.: Neutrophil‐to‐lymphocyte ratios in patients undergoing aortic
valve replacement: the PARTNER trials and registries. J Am Heart Assoc. 2022, 11:e024091.
10.1161/JAHA.121.024091

19. Arbel Y, Finkelstein A, Halkin A, et al.: Neutrophil/lymphocyte ratio is related to the severity of coronary
artery disease and clinical outcome in patients undergoing angiography. Atherosclerosis. 2012, 225:456-60.
10.1016/j.atherosclerosis.2012.09.009

20. Zernecke A, Bot I, Djalali-Talab Y, et al.: Protective role of CXC receptor 4/CXC ligand 12 unveils the
importance of neutrophils in atherosclerosis. Circ Res. 2008, 102:209-17. 10.1161/CIRCRESAHA.107.160697

21. Weber C, Zernecke A, Libby P: The multifaceted contributions of leukocyte subsets to atherosclerosis:
lessons from mouse models. Nat Rev Immunol. 2008, 8:802-15. 10.1038/nri2415

22. Azab B, Zaher M, Weiserbs KF, et al.: Usefulness of neutrophil to lymphocyte ratio in predicting short- and
long-term mortality after non-ST-elevation myocardial infarction. Am J Cardiol. 2010, 106:470-6.
10.1016/j.amjcard.2010.03.062

23. Hotchkiss RS, Karl IE: The pathophysiology and treatment of sepsis. N Engl J Med. 2003, 348:138-50.
10.1056/NEJMra021333

24. Lee GK, Lee LC, Chong E, Lee CH, Teo SG, Chia BL, Poh KK: The long-term predictive value of the
neutrophil-to-lymphocyte ratio in Type 2 diabetic patients presenting with acute myocardial infarction.
QJM. 2012, 105:1075-82. 10.1093/qjmed/hcs123

25. Tamaki S, Nagai Y, Shutta R, et al.: Combination of neutrophil-to-lymphocyte and platelet-to-lymphocyte
ratios as a novel predictor of cardiac death in patients with acute decompensated heart failure with
preserved left ventricular ejection fraction: a multicenter study. J Am Heart Assoc. 2023, 12:e026326.
10.1161/JAHA.122.026326

26. Kaya MG, Akpek M, Lam YY, et al.: Prognostic value of neutrophil/lymphocyte ratio in patients with ST-
elevated myocardial infarction undergoing primary coronary intervention: a prospective, multicenter study.
Int J Cardiol. 2013, 168:1154-9. 10.1016/j.ijcard.2012.11.074

 

2025 Rawat et al. Cureus 17(1): e77909. DOI 10.7759/cureus.77909 9 of 9

https://dx.doi.org/10.1016/j.hlc.2022.06.637
https://dx.doi.org/10.1016/j.hlc.2022.06.637
https://dx.doi.org/10.1161/JAHA.121.024091
https://dx.doi.org/10.1161/JAHA.121.024091
https://dx.doi.org/10.1016/j.atherosclerosis.2012.09.009
https://dx.doi.org/10.1016/j.atherosclerosis.2012.09.009
https://dx.doi.org/10.1161/CIRCRESAHA.107.160697
https://dx.doi.org/10.1161/CIRCRESAHA.107.160697
https://dx.doi.org/10.1038/nri2415
https://dx.doi.org/10.1038/nri2415
https://dx.doi.org/10.1016/j.amjcard.2010.03.062
https://dx.doi.org/10.1016/j.amjcard.2010.03.062
https://dx.doi.org/10.1056/NEJMra021333
https://dx.doi.org/10.1056/NEJMra021333
https://dx.doi.org/10.1093/qjmed/hcs123
https://dx.doi.org/10.1093/qjmed/hcs123
https://dx.doi.org/10.1161/JAHA.122.026326
https://dx.doi.org/10.1161/JAHA.122.026326
https://dx.doi.org/10.1016/j.ijcard.2012.11.074
https://dx.doi.org/10.1016/j.ijcard.2012.11.074

	The Prognostic Value of Neutrophil-to-Lymphocyte Ratio on Mortality in Patients Undergoing Transcatheter Aortic Valve Implantation: A Systematic Review and Meta-Analysis
	Abstract
	Introduction And Background
	Review
	Methodology
	Results
	FIGURE 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow showing study selection process
	TABLE 1: Included studies characteristics
	FIGURE 2: Comparing the effect of neutrophil-to-lymphocyte ratio (NLR) on mortality
	FIGURE 3: Sensitivity Analysis: Removing One Study at a Time
	TABLE 2: Results of Meta-Regression Analysis: Predictors of Study Outcomes
	FIGURE 4: Bubble plot assessing the effect of follow-up on study outcome

	Discussion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


