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Background and Aims: The objective of this study was to investigate the effect of neutrophil-to-lymphocyte ratio (NLR) on the
survival of cirrhotic patients with esophagogastric variceal bleeding (EGVB) treated with transjugular intrahepatic portosystemic shunt
(TIPS).

Methods: A total of 293 patients treated with TIPS were included. The receiver operator characteristic curve (ROC) was used to
calculate the optimal cut-off values of parameters such as NLR. The Kaplan-Meier curve and Cox proportional risk model were used
to evaluate the effects of NLR and other variables on 2-year all-cause mortality.

Results: The area under the ROC for NLR was 0.634, with an optimal cutoff value of 4.9. Two-year mortality rates for patients with
high (>4.9) and low (<4.9) NLR were 22.1% and 9.3%, respectively (Log rank test: P = 0.002). After correcting for confounders,
multivariate analysis demonstrated that NLR > 4.9 (HR = 2.741, 95% CI 1.467-5.121, P = 0.002), age > 63 (HR = 3.403, 95% CI
1.835-6.310, P < 0.001), and gender (male) (HR = 2.842, 95% CI 1.366-5.912, P = 0.001) were independent risk factors for the
mortality outcome. Considering the stratification of early and selective TIPS treatment, high NLR still significantly increased the risk
of mortality for patients (Log rank test: P = 0.007, HR = 2.317, 95% CI 1.232-4.356).

Conclusion: NLR can help to predict survival in EGVB patients after TIPS, and the type of TIPS should also be considered in
practical applications.

Keywords: neutrophil-to-lymphocyte ratio, transjugular intrahepatic portosystemic shunt, esophagogastric variceal bleeding,
prognostic factor

Introduction

Portal hypertension is a prevalent manifestation of decompensated cirrhosis, leading to esophageal and gastric variceal
bleeding (EGVB), refractory ascites, or hepatic dysfunction. EGVB is a prominent indication for transjugular intrahepatic
portosystemic shunts (TIPS), including specific patients with acute variceal bleeding or patients who have failed after
standard of care.' Despite the exact efficacy, the 2-year mortality rate after TIPS remains high, ranging from 14.6% to
38.0%.% Therefore, identifying risk factors and developing predictive markers to screen patients who may benefit is

critical to improving survival.
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Several imaging features, such as sarcopenia markers (eg, skeletal muscle and fat content, etc.)®’ and the distance
between the distal end of the TIPS stent and the hepatic junction,® have recently been used to predict survival after TIPS.
However, the complexity of these radiologic characteristics makes them difficult to obtain routinely.

In contrast, relatively simple parameters available pre-TIPS are particularly crucial in the clinical examinations,
including age, bilirubin, albumin, creatinine, and gender. The capability of systems that were developed based on these
factors for the prediction of prognoses, such as model for end-stage liver disease (MELD),” MELD-Na,'® Freiburg’s
index'' and MELD 3.0,* has been demonstrated in previous researches.

With the intensive study of chronic liver disease, systemic inflammatory markers have also been revealed to be
associated with the prognosis of cirrhotic patients.'? Neutrophil-to-lymphocyte ratio (NLR) is a clinically accessible and
cost-effective marker of inflammation that has been widely used to assess the outcomes of patients with cirrhosis,'?
hepatocellular carcinoma,'® and liver transplantation.'> The cut-off value of NLR has not been standardized in these
studies, as the level of NLR may be affected by the patient’s age,'® diabetic status,'” or the etiology of cirrhosis.'? There
is an emerging consensus that higher NLR tends to be associated with poorer survival in patients with chronic liver
disease. However, the predictive value of NLR in EGVB patients undergoing TIPS implantation is currently unknown.

Therefore, the purpose of our study was to evaluate the correlation of NLR, a facile indicator of inflammation, with
all-cause mortality at 2 years post-TIPS in EGVB patients with cirrhosis and to determine the appropriate level of NLR
truncation relevant to prognosis.

Materials and Methods

Patients

Clinical data of patients treated with TIPS for cirrhosis EGVB from November 2015 to August 2021 at two medical
centers were retrospectively collected. Inclusion criteria included the following: age older than 18 years, cirrhosis
diagnosed by images, or liver biopsies. Exclusion criteria included the following: previous treatments with TIPS or
surgical shunt; primary liver cancer or extrahepatic tumors; the presence of definite active inflammatory or connective
tissue diseases such as pneumonia, spontaneous peritonitis, acute hepatitis, and rheumatoid arthritis; and incomplete
baseline data or loss to follow-up.

This study was authorized by the Institutional Ethics Review Board of Wuxi People’s Hospital, affiliated with
Nanjing Medical University (Wuxi, Jiangsu Province, China; No. KY23126), and was conducted in accordance with the
principles of the Declaration of Helsinki. Due to the retrospective nature of this study, the requirement for written
informed consent was waived by the Institutional Ethics Review Board of Wuxi People’s Hospital affiliated with Nanjing
Medical University. We declare that patient information was kept strictly confidential.

Data Collection and Outcomes

The electronic medical record system was used to collect the basic information of patients, as well as laboratory tests and
imaging results within 72 h before surgery, allowing for the calculation of liver function and immune indicators,
including Child-Pugh, MELD, and NLR. The NLR was derived from the absolute peripheral blood neutrophil count
(10°/L) divided by the absolute lymphocyte count (10°/L). The primary outcome was the 2-year all-cause mortality
according to the pre-TIPS NLR score.

TIPS Procedure and Follow-Up

Patients included in this study all received an 8 mm diameter VIATORR stent (Gore, Phoenix, USA). All TIPS
placements were performed by at least one interventionalist with at least 10 years of clinical experience in liver disease.
The specific TIPS procedures have been described previously.'® The treatment of EGVB patients after admission and the
definition of early TIPS referred to the Baveno VII consensus.' Hepatitis B virus (HBV), hepatitis C virus (HCV), and
autoimmune hepatitis (AIH) patients, all of whom were evaluated at the hepatology specialty after the procedure,

received regular antiviral or nonspecific immunosuppressive therapy, among others.
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Patients were followed-up through inpatient hospitalization, outpatient services, or by telephone, and the occurrence
of the 2-year all-cause mortality outcome was recorded. Follow-up time was defined as the interval from initial TIPS
placement to death, liver transplantation, or the end of the study in August 2023 (last patient enrolled with 2 years of
follow-up).

Statistical Analysis
Categorical variables are expressed as frequencies (percentages) and continuous variables as medians and interquartile
range (IQR). Clinical data were analyzed for differences using the Mann—Whitney U-test, chi-square test, or Kruskal—
Wallis H and Wilcox tests. The optimal cutoff values for NLR or other variables in predicting mortality at 2 years post-
TIPS were determined by plotting the receiver operating characteristic curve (ROC). Kaplan-Meier analysis was used to
explore the effects of parameters such as NLR on 2-year mortality, and Log rank tests were used to test for differences
between groups. A univariate Cox proportional risk analysis was performed to identify variables that might be associated
with 2-year mortality, and continuous variables (NLR, age, and creatinine) were converted to categorical variables (NLR
>4.9, age >63.0, and creatinine >71.9) based on cutoff values. Significant predictors (P < 0.1) from the univariate analysis
were used to determine independent risk factors for 2-year mortality. The contribution of each parameter to the risk of an
outcome is recorded as the hazard ratio (HR) with a 95% confidence interval (CI). Subgroup stratification analysis was
conducted to explore potential effect modifiers of the association between NLR and patient prognosis following TIPS.
The distribution of NLR at various time points is presented using box plots, and the correlation between NLR values and
the risk of mortality is illustrated using a heatmap of Spearman correlation coefficients.

All tests were two-sided and P < 0.05 was considered significant. Statistical analysis was performed using the SPSS
26.0 (IBM Corporation, Somers, New York) or R 3.6.3 (http://www.R-project.org/) software packages.

Results

Patient Characteristics

A total of 293 patients were included in the study (Figure 1). Their baseline demographic and clinical characteristics are
detailed in Table 1. The main causes of cirrhosis were HBV (152/293, 51.9%), AIH (43/293, 14.7%), schistosomiasis
(41/293, 14.0%), and others (57/293, 19.5%). The median age was 59.0 years (IQR 49.0-67.0) and the median Child-
Pugh and MELD scores were 7.0 (IQR 6.0-9.0) and 11.0 (IQR 9.0-13.0), respectively. A total of 148 (50.5%) patients
received early TIPS to control acute variceal bleeding and 145 (49.5%) patients received TIPS to prevent variceal
rebleeding after failure of standard care. The portal pressure gradient (PPG) was 26.0 mmHg (IQR 22.0-32.0) pre-TIPS
and 13.0 mmHg (IQR 9.6-16.0) post-TIPS. Forty-four (15.0%) patients died within 2 years with a median follow-up of

396 cirrhotic patients undergoing TIPS for
esophagogastric variceal bleeding (n=396)

Inclusion criteria
Age older than 18 years;
Cirrhosis diagnosed by
images, or liver biopsies.

Excluded (n=103)
Primary liver cancer (n=26)
Advanced extrahepatic malignancy (n=10)
Previous TIPS (n=4)
Previous liver transplantation (n=1)
Concomitant pneumonia (n=20)
Active rheumatoid arthritis (n=4)
Incomplete baseline data (n=15)
Loss to follow up (n=23)

293 patients were eventually included for data
analysis

Figure | Study flow diagram.
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Table | Baseline Characteristics of Surviving and Non-Surviving Patients

Variable Total (n = 293) | Survivors (n = 249) | Non-Survivors (n = 44) | P value
Age, M (Q1, Q3) 59.0 (49.0-67.0) 57.0 (49.0-66.0) 64.0 (51.0-73.0) 0.008
Gender, n (%) 0.003

Male 174 (59.4) 139 (55.8) 35 (79.6)

Female 119 (40.6) 110 (44.2) 9 (20.5)
Etiology, n (%) 0.131

HBV 169 (57.7) 146 (58.6) 23 (52.3)

AlH 43 (14.7) 40 (l6.1) 3 (6.8)

Schistosomiasis 41 (14.0) 34 (13.7) 7 (15.9)

Others 40 (13.7) 29 (11.7) 11 (25.0)
Early TIPS, n (%) 148 (50.5) 121 (48.6) 27 (61.4) 0.118
Diabetes, n (%) 68 (23.2) 60 (24.1) 8 (18.2) 0.392
Ascites, n (%) 155 (52.9) 130 (52.2) 25 (56.8) 0.572
Splenectomy, n (%) 40 (13.7) 36 (14.5) 4 (9.1) 0.339
Portal Vein Thrombosis, n (%) 81 (27.7) 69 (27.7) 12 (27.3) 0.952
Presence of Gastric Varices, n (%) 53 (18.1) 47 (18.9) 6 (13.6) 0.405
Child-Pugh Score, M (Q1, Q3) 7.0 (6.0-9.0) 7.0 (6.0-9.0) 7.5 (6.8-9.0) 0.282
Child-Pugh Grade, n (%) 0.335

A 101 (34.5) 90 (36.1) 11 (25.0)

B 159 (54.3) 131 (52.6) 28 (63.6)

C 33 (11.3) 28 (11.2) 5(11.4)
MELD Score, M (Q1, Q3) 11.0 (9.0-13.0) 11.0 (9.0-13.0) 12.0 (10.0-13.0) 0.135
Total Bilirubin (umol/L), M (Q:, Qs) 21.3 (15.4-29.9) 20.9 (15.4-28.5) 24.5 (15.8-33.5) 0.204
Albumin (g/L), M (Q1, Q3) 30.7 (26.9-34.3) 30.7 (26.8-34.3) 30.2 (27.0-33.5) 0.543
Pre-Albumin (g/L), M (Q1, Q3) 88.8 (63.2-110.1) 89.0 (65.1-112.2) 84.9 (55.9-108.9) 0.446
Creatinine (umol/L), M (Q1, Qs) 62.8 (53.0-74.4) 62.6 (53.0-72.4) 69.0 (52.9-87.7) 0.067
Prothrombin Time (S), M (Q1, Qs) 15.9 (14.3-17.3) 15.8 (14.3-17.4) 16.1 (14.7-16.9) 0.699
International Normalized Ratio, M (Q1, Q3) 1.34 (1.21-1.48) 1.32 (1.20-1.49) 1.37 (1.25-1.46) 0.588
Platelet Count (x10°/L), M (Q1, Q3) 69.0 (48.0-102.0) 69.0 (49.0-99.0) 67.0 (44.0-108.8) 0.795
White Blood Cell Count (x10%/L), M (Q1, Q3) 4.9 (2.9-7.6) 4.8 (2.8-7.6) 5.0 (3.2-7.1) 0.877
Neutrophil Count (x10°/L), M (Q+, Q3) 3.0 (1.7-5.5) 2.9 (1.6-5.3) 3.8 (2.3-7.1) 0.031
Lymphocyte Count (x10°/L), M (Q1, Qs3) 0.7 (0.5-1.0) 0.7 (0.5-1.0) 0.6 (0.4-0.9) 0.287
NLR, M (Q1, Q3) 44 (2.5-9.2) 4.1 24-82) 6.8 (3.2-13.4) 0.005
Pre-TIPS PPG (mmHg), M (Q1, Qs) 26.0 (22.0-32.0) 27.0 (22.0-32.0) 24.0 (19.7-31.3) 0.217
Post-TIPS PPG (mmHg), M (Q1, Q3) 13.0 (9.6-16.0) 13.0 (9.6-16.0) 13.0 (9.8-15.0) 0.597
Portal Vein Puncture, n (%) 0.190

Left Portal Vein 185 (63.1) 152 (61.0) 33 (75.0)

Right Portal Vein 51 (17.4) 45 (18.1) 6 (13.6)

Main Portal Vein 57 (19.5) 52 (20.9) 5(11.4)

Note: Data are expressed as median (IQR) or n (%).

Abbreviations: HBV, hepatitis B virus; AlH, autoimmune hepatitis; MELD, model for end-stage liver disease; NLR, neutrophil-to-lymphocyte ratio; TIPS,
transjugular intrahepatic portosystemic shunt; PPG, portal pressure gradient.

39.0 (IQR 25.0-54.5) months. There were statistically significant differences between survivors and non-survivors in the
following pre-TIPS parameters: Age, gender, neutrophil count and NLR (Table 1).

The median NLR was 4.4 (IQR 2.5-9.2). As shown in Figure 2A and B, higher NLR levels were observed in patients
receiving early TIPS (5.0 vs 3.5, P = 0.006) and in those without splenectomy (4.5 vs 3.2, P = 0.016). In contrast, the
distribution of NLR was not statistically significant in patients with different cirrhosis etiologies (P = 0.690) and liver
function grades (P = 0.110), as shown in Figure 2C and D. Supplementary Figure 1A—D demonstrates the allocation of
NLR in the subgroups of age > 63 years, diabetes mellitus, ascites, and portal vein thrombosis (PVT) (all P values
> 0.05).
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Figure 2 Distribution of NLR in different subgroups. (A) Early TIPS; (B) Splenectomy; (C) Etiologies; (D) Child-Pugh grade.
Abbreviations: NLR, neutrophil-to-lymphocyte ratio; TIPS, transjugular intrahepatic portosystemic shunt.

Optimal Cutoff Value

The ROC analysis for NLR is shown in Figure 3A. The optimal cutoff value of NLR for predicting death at 2 years post-
TIPS was 4.9, and the area under the curve was 0.634 (95% CI 0.541-0.727), corresponding to a sensitivity and
specificity of 68.2% and 59.0%, respectively. Based on this cutoff value, 131 (44.7%) and 162 (55.3%) patients were
categorized into high NLR (>4.9) and low NLR (<4.9) groups, respectively. Supplementary Table 1 provides

a comparison of the clinical characteristics of these two NLR status groups. Overall, patients with high NLR had
elevated White blood cell count (6.6 vs 3.9, P < 0.001) and neutrophil count (5.3 vs 2.0, P < 0.001), decreased
lymphocyte count (0.5 vs 0.8, P < 0.001), and a prolonged prothrombin time (16.1 vs 15.4, P = 0.016).

Kaplan-Meier analysis (Figure 4A) indicated that the 2-year mortality rate was significantly higher in the high NLR
group than in the low NLR group (22.1% vs 9.3%, HR = 2.608, 95% CI 1.398-4.865, Log rank test: P = 0.002). The
ROC:s for age and creatinine are shown in Figure 3B, with optimal cut-off values of 63.0 and 71.9, area under the curve
of 0.625 (95% CI 0.530-0.720) and 0.587 (95% CI 0.481-0.692), and sensitivities and specificities of 61.4% and 62.7%
and 47.7% and 74.3%, respectively.

Two-Year All-Cause Mortality

The results of univariate analysis (Table 2) showed that NLR > 4.9, age > 63.0, creatinine > 71.9, and gender were influential
factors for 2-year mortality. These parameters were introduced into the Cox model, and the results demonstrated that NLR >
4.9 (HR =2.741,95% CI1 1.467-5.121, P = 0.002), age > 63.0 (HR = 3.403, 95% CI 1.835-6.310, P <0.001) and gender (male)
(HR =2.842, 95% CI 1.366-5.912, P = 0.001) were independent influences on 2-year mortality.
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Figure 3 ROC curve to determine the cut-off value of the NLR for the prediction of 2-year mortality in EGVB patients undergoing TIPS. The optimal cut-off values for NLR
(A), age (B), and creatinine (B) are 4.9, 63.0 and 71.9 respectively.
Abbreviations: NLR, neutrophil-to-lymphocyte ratio; EGVB, esophagogastric variceal bleeding; TIPS, transjugular intrahepatic portosystemic shunt.
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Figure 4 Kaplan Meier survival curves after TIPS placement, by pre-TIPS NLR (A), age (B), and gender (C).
Abbreviations: TIPS, transjugular intrahepatic portosystemic shunt; NLR, neutrophil-to-lymphocyte ratio.

As shown in Figure 4B, patients of advanced age (>63.0) had a significantly higher 2-year mortality rate (21.9% vs
10.6%, HR = 2.450, 95% CI 1.335-4.495, Log rank test: P = 0.003). Moreover, compared with males, 2-year mortality
was significantly reduced in female patients (7.6% vs 20.1%, HR = 0.352, 95% CI 0.169-0.732, Log rank test: P = 0.003)
(Figure 4C). The subgroup stratification analysis results (Figure 5) show that patients with low NLR who underwent

Table 2 Univariate and Multivariate Analysis of Risk Factors for 2-Year Mortality After TIPS

Variables

Univariable Analysis

Multivariable Analysis

Hazard Ratio (95% CI) | P value

Hazard Ratio (95% CI)

P value

NLR = 4.9 (yes vs no)
Age 2 63 (yes vs no)
Gender (male vs female)

Creatinine 2 71.9 (yes vs no)

2.608 (1.398-4.865)
2.450 (1.335-4.495)
2.842 (1.366-5.912)
2.384 (1.319-4.309)

0.003
0.004
0.005
0.004

2741 (1.467-5.121)
3.403 (1.835-6.310)
3.677 (1.747-7.738)

0.002
< 0.001
0.001

Abbreviation: NLR, neutrophil-to-lymphocyte ratio.
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Survival Analysis by NLR Group
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Figure 5 NLR-driven subgroup analysis of survival outcomes in EGVB patients following TIPS procedures.
Abbreviations: NLR, neutrophil-to-lymphocyte ratio; EGVB, esophagogastric variceal bleeding; TIPS, transjugular intrahepatic portosystemic shunt.

selective TIPS had a better prognosis, whereas patients with high NLR who received early TIPS had a worse prognosis
(Log rank test: P = 0.007, HR = 2.317, 95% CI 1.232-4.356).

The Changes in NLR After TIPS Placement
The changes in NLR values at 1 month, 3 months, 6 months, and 12 months post-TIPS are shown in Figure 6. The box
plot demonstrates an overall decreasing trend in NLR after TIPS. The decrease in NLR was statistically significant when
comparing 1 month post-TIPS to pre-TIPS levels (P < 0.001), and 3 months post-TIPS to 1 month post-TIPS (P < 0.001).
Furthermore, the change in NLR from 3 months to 6 months post-TIPS showed marginal significance (P = 0.051).
Supplementary Figure 2 presents a heatmap of the Spearman correlation coefficients between NLR and the risk of
mortality. At 1 month, 3 months, 6 months, and 12 months post-TIPS, the correlation coefficients between NLR values
and mortality risk were 0.107, 0.016, —0.021, and 0.036, respectively. These results indicate a weak correlations between
NLR at different post-TIPS time points and the risk of mortality.

Discussion
In cirrhotic patients with EGVB suffering from predominantly viral hepatitis, we observed significantly increased 2-year
mortality after TIPS in the high NLR group. The appropriate cutoff value for NLR, as an objective and easily accessible
indicator, for predicting 2-year mortality was 4.9. In addition, age and sex were also independent risk factors for 2-year
survival post-TIPS.

There is growing evidence that NLR is associated with multiple outcomes in the context of chronic liver disease. In
cirrhotic patients awaiting liver transplantation, NLR predicts the risk of death in patients that are stable (without acute
decompensation)'>'” or MELD scores below 20.2° Moreover, its predictive ability was independent of Child-Pugh and

Journal of Inflammation Research 2024:17 hetps: 5217

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=467583.pdf
https://www.dovepress.com
https://www.dovepress.com

Tang et al Dove

P <0.001 P <0.001 P =0.051 P=0.154
[ [ [ [ ]
[ ]
60 -
L]
. Months
[ ]

40 =]
x B3
2 ' 1 & s

[ ]
[ ]
s BH o
: g
[}
20 ° e
)
® ° $
' [ ] [ ]
L ] ‘ s
, * —— $
0 |
0 1 3 6 12
Months(m)

Figure 6 Box plots of NLR values at different time points post-TIPS placement. Comparing NLR values at | month, 3 months, 6 months, and 12 months post-TIPS to the previous
time point yielded P values of < 0.001, < 0.001, 0.051, and 0.154, respectively.
Abbreviations: NLR, neutrophil-to-lymphocyte ratio; TIPS, transjugular intrahepatic portosystemic shunt.

MELD scores, and, even, cirrhosis stage. These findings are useful for prioritization and organ allocation decisions in liver
transplantation. In addition, the prediction of 90-day short-term mortality by NLR in cirrhotic patients with acute-on-chronic
liver failure*' or acute decompensation® also showed satisfactory outcomes. Additionally, high NLR has also been shown to
be associated with post-operative recurrence, as well as poorer overall survival and progression-free survival, in patients with
primary hepatocellular carcinoma treated with surgical resection, transarterial chemoembolization,'* or targeted and
immune®* therapies. Similar results were detected in our study, where the risk of death in patients with high NLR was 2.6
times higher than that in patients with low NLR in a TIPS cohort with definitive 2-year follow-up outcomes. Notably, a clear
cutoff for NLR is not easy to determine, which may be related to the baseline situation of patients included in different studies,
in which the cutoff value for NLR to predict prognosis generally ranges from 3 to 9. Furthermore, we found that NLR
demonstrated an overall gradual decrease following TIPS placement, with this change becoming more pronounced within the
first six months post-procedure. This may be associated with reduced portal vein pressure and improved inflammatory status.

Changes in neutrophil and lymphocyte counts are associated with the activation of both congenital and adaptive cellular
immune responses, with NLR representing (to some extent) the balance between the two immune responses.”> The frequency
of neutrophil subpopulations with pro-inflammatory properties-such as low-density granulocytes and monocytes-is higher,
while circulating natural killer cells are less frequent in patients with high NLR.?® This evidence laterally supports the
hypothesis that NLR serves as a surrogate marker of systemic inflammatory response and immune dysregulation. As we have
described, patients with high NLR usually have higher neutrophil, leukocyte, and lower lymphocyte levels, and have deviant
coagulation. This may be due to the inflammatory state leading to activation of the coagulation system.*®

In addition, NLR was higher in patients whose bleeding was less than 72 hours from operation (ie, early TIPS). This
may be due to the fact that, in patients with acute bleeding, the inflammatory response is activated, and the levels of
inflammatory factors are higher than in patients in a relatively stable state with selective TIPS. Therefore, based on the
results of the stratified analysis, we recommend that, when using NLR to predict TIPS prognosis in practice, it is essential
to differentiate between TIPS types. In particular, patients with high NLR undergoing early TIPS require closer follow-up
and timely intervention. Another notable finding was that NLR was lower in patients with splenectomy. The spleen is the
host and main source of circulating immune cells and, as such, myeloid cells, neutrophils, macrophages, dendritic cells,
and monocytes are reduced after splenectomy. Alterations in peripheral blood immune cells may further lead to changes
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in immune infiltration at the primary tumor or metastatic site, which may be helpful in suppressing tumor metastasis.?’
However, the effect of splenectomy on the immune microenvironment of cirrhotic patients deserves further exploration.

Zhang et al*® have recently reported that NLR could independently predict 30- and 90-day mortality after TIPS.
However, their study included patients with predominantly refractory ascites (48%), in addition to a small amount of
EGVB (29%) and hepatic pleural fluid (5%) patients. The composition of cirrhosis etiology also differed from that of
Chinese patients. In contrast, an advantage of our study is that only EGVB patients were included, minimizing
heterogeneity in the baseline dimension. The follow-up of endpoint events was also extended to 2 years, without limiting
to short-term mortality. Earlier attention was also given to the prognostic impact of NLR in a Chinese population with
predominantly HBV, providing potentially informative parameters for clinical trial design, risk factor stratification, or
predictive modeling in the Chinese cirrhosis population. However, it is important to recognize that the presence of HBV
infection may also lead to a higher inflammatory state or NLR level in the body. Future research should involve in-depth
studies on inflammatory cytokines, pathological tissues, inflammation-related genes, and/or metabolic products.

The impact of age on death after TIPS has been well-documented. Whether in alcoholic hepatitis, and hepatitis C or
hepatitis B, ascites, or EGVB-dominated cohorts, Saad,” Vizzutti,>® and our study have identified that early or mid- to
long-term mortality after TIPS increases with age. Age is a more robust predictor of prognosis because as advanced age
is often accompanied by frailty, impaired muscle contractile function, or reduced skeletal muscle, which are known to be
associated with outcomes in cirrhotic patients.3 ! However, advanced age is not a contraindication to TIPS, and survival in
these patients can still be improved through reducing the risk of further decompensatory events and improving nutritional
status through TIPS implantation.’® Interestingly, we found that there is a survival benefit for female patients compared
to males, which is comparable to the results of a recent study.** It is worth noting that the reduced risk of death may not
be due to gender, per se, but may be influenced through gender-related attributes such as glomerular filtration rate and
muscle mass. Future research in this area is warranted.

There are several limitations to this study. First, due to the retrospective character of the research, selection bias is
unavoidable. Second, the harmonization of baseline indications can help to reduce confounding factors, but also poses
a challenge regarding generalization of the results, which are to be interpreted with caution in ascites or other populations.
Third, we did not observe a correlation between postoperative NLR values and prognosis. This may be influenced by factors
such as the timing of NLR measurements, concurrent viral infections, or even complex biological mechanisms. However, this
does not imply that NLR lacks value in postoperative management. To the contrary, it underscores the need for further research
to explore the roles of NLR in the context of different disease states. Finally, the study lacked mechanistic exploration of NLR
and the inflammatory state, cellular immunity, and so on. Exploration of the targeted gut-liver-immunity axis involving
bacterial DNA or intestinal flora® may provide novel insights for mechanistic analysis and treatment.

Conclusion

In summary, our retrospective study revealed that, in patients with EGVB who underwent TIPS implantation, the NLR
can assist in predicting post-operative survival. In particular, patients with a low NLR who received selective TIPS had
a better prognosis. However, larger-scale, prospective, and multicenter studies are still needed to provide higher-level
evidence.

Abbreviations

NLR, neutrophil-to-lymphocyte ratio, EGVB, esophagogastric variceal bleeding; TIPS, transjugular intrahepatic porto-
systemic shunt; ROC, receiver operator characteristic curve; MELD, model for end-stage liver disease; HBV, hepatitis
B virus; HCV, hepatitis C virus; AIH, autoimmune hepatitis; IQR, interquartile range; HR, hazard ratio; CI, confidence
interval; PVT, portal vein thrombosis.
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