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Objective: Transjugular intrahepatic portosystemic shunt (TIPS) is a high-bleeding-risk vascular intervention. The association between TIPS-related hemorrhage and preprocedural platelet (PLT) count remains unclear.

Methods: This was a retrospective cohort study including patients receiving TIPS procedures for complications related to portal hypertension due to liver cirrhosis between 2011 and 2022. Logistic regression and subgroup analyses were performed to evaluate the relationship between TIPS-related hemorrhage and preprocedural PLT count. Patients were divided into two groups based on a PLT threshold of 50 × 109/L. Furthermore, patients with PLT count < 50 × 109/L were stratified into two subgroups based on a threshold of 20 × 109/L. The primary endpoint was TIPS procedure-related hemorrhage.

Results: A total of 632 patients with liver cirrhosis who underwent TIPS were categorized into two groups based on their PLT counts of 50 × 109/L. The incidence of TIPS-related hemorrhage was 2.8% in the PLT < 50 × 109/L group (n = 417) and 1.9% in the PLT ≥ 50 × 109/L group (n = 215) (95% CI: 0.23–1.97; P = 0.480). In subgroup analysis, the bleeding rate was 0% in PLT < 20 × 109/L group (n = 10) and 2.9% in PLT 20–50 × 109/L group (n = 205). No statistically significant intergroup differences in bleeding rates were found (95% CI: 0–9.7; P = 0.501). In the univariate and multivariate analysis, advanced age is the independent risk factor for TIPS-related bleeding (OR = 1.054, 95% CI: 1.006–1.105, P = 0.028).

Conclusion: This study revealed that preoperative PLT count is not associated with TIPS procedure-related hemorrhage in patients with cirrhosis. Patient age should be carefully considered in the preoperative assessment.
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1 Introduction

Transjugular intrahepatic portosystemic shunt (TIPS) is an effective intervention for reducing portal hypertension and is utilized in managing complications related to portal hypertension in patients with cirrhosis, including refractory ascites and variceal rebleeding (1). However, the American Association for the Study of Liver Diseases (AASLD) classifies TIPS as a high bleeding risk procedure for patients with cirrhosis (2). TIPS procedure-related hemorrhages, primarily consisting of intraperitoneal bleeding and hemobilia, are observed in about 1%–5% of patients (3). This complication is life-threatening and is linked to an elevated mortality rate (4, 5).

Thrombocytopenia, a contributor to bleeding, is observed in up to 78% of cirrhotic patients (6, 7). Given the lack of prospective data to establish definitive platelet (PLT) thresholds for safe TIPS placement, current guideline recommendations are not harmonized. North American practice-based guidelines for TIPS in portal hypertension do not specify a target PLT threshold for cirrhotic patients (8). TIPS Stent-Shunt in the Management of Portal Hypertension indicates that patients with PLT < 75 × 109/L may not benefit from TIPS for ascites (4). In contrast, Chinese guidelines consider PLT < 20 × 109/L is a relative contraindication for TIPS placement (9). PLT transfusions prior to invasive procedures to correct thrombocytopenia and reduce the risk of procedure-related bleeding are commonly performed, particularly in patients with a PLT count < 50 × 109/L (10). Nonetheless, considering the complex rebalancing of coagulation in cirrhosis patients and the potential risks associated with PLT transfusions, there remains debate over the necessity of preoperative PLT transfusions for patients with PLT counts below 50 × 109/L (11).

Bleeding disorders have historically posed a significant clinical challenge. However, inappropriate clotting has recently emerged as a major concern due to alterations in the hemostatic equilibrium (12, 13). In a study conducted by Chen et al. (14) on cirrhotic patients with thrombocytopenia, it was determined that the PLT count was not correlated with bleeding events post-TIPS and did not serve as a predictor for bleeding. Similarly, Shah et al. (15) reported that neither the PLT nor the international normalized ratio (INR) could predict bleeding during invasive procedures in patients with cirrhosis. However, a study of 50 liver transplant candidates with PLT counts below 125 × 109/L revealed that 20% of patients experienced bleeding complications following procedures, all of whom had PLT counts below 75 × 109/L (16). The conflicting data in the aforementioned literature likely stems from the broad inclusion criteria, which encompass cirrhotic patients undergoing various invasive procedures with differing bleeding risks. To date, no dedicated study has specifically examined the relationship between preoperative PLT counts and hemorrhagic complications in TIPS procedures, known to carry a high bleeding risk. It remains unclear whether this complication is associated with thrombocytopenia, and no PLT threshold has been recommended for safe TIPS creation (8). Clinicians often face complex decisions balancing the heightened procedural bleeding risk due to thrombocytopenia against the urgent need for TIPS placement.

Therefore, we conducted a retrospective study to evaluate whether the occurrence of TIPS procedure-related hemorrhage in cirrhotic patients correlates with preoperative PLT counts and to pinpoint the risk factors for hemorrhage linked to TIPS procedures.



2 Materials and methods


2.1 Patients

We conducted a retrospective analysis of consecutive decompensated cirrhotic patients admitted to West China Hospital who underwent TIPS from July 2011 to February 2022. The study protocol was approved by the Ethics Committee of West China Hospital (protocol number: 104). Informed consent was waived because the data have been anonymized. The inclusion criteria were as follows: (1) age > 18 years; (2) diagnosis of decompensated cirrhosis based on liver biopsy or standard clinical, biochemical, and imaging parameters; and (3) successful TIPS placement. Patients were excluded if they met any of the following criteria: (1) missing necessary clinical data; (2) hepatocellular carcinoma exceeding the Milan criteria or other extrahepatic malignancies; (3) previous TIPS placement; (4) administration of anticoagulants, antiplatelet medications, platelet-enhancing agents within 2 weeks prior to TIPS; (5) preoperative PLT transfusion; (6) hematological and immunological diseases; (7) liver cirrhosis with portal cavernous transformation. Patients were divided into two groups based on a PLT threshold of 50 × 109/L: those with PLT counts < 50 × 109/L and those with PLT counts ≥ 50 × 109/L. Furthermore, patients with PLT counts < 50 × 109/L were stratified into two subgroups based on a threshold of 20 × 109/L: those with PLT counts < 20 × 109/L and those with PLT counts between 20 and 50 × 109/L.



2.2 TIPS procedure

The TIPS procedure was performed by a dedicated team of well-trained practitioners. All patients received 8–10 mm stents (Bare-metal stent; or Viatorr stent). Varices with diameters greater than 5 mm were embolized with coils (MReye; Cook, Bloomington, IN, US). The criteria for TIPS technical success included stent patency on post-procedural DSA and complete disappearance of variceal blood flow.



2.3 Clinical data

All clinical, biochemical, and radiological data were obtained from the electronic medical records at the time point nearest to the TIPS procedure. The patient’s past medical history, including diabetes mellitus, chronic kidney disease (CKD) and hypertension, was also documented. Ascites is defined as the pathological accumulation of at least 200 mL of fluid in the peritoneal cavity. It is graded from 1 to 3 based on the sonographic depth of the fluid: Grade 1 (<3 cm), Grade 2 (3–10 cm), and Grade 3 (>10 cm) (17). The primary endpoint was TIPS procedure-related hemorrhage, defined as bleeding that occurred during the operation or within the first week following the TIPS procedure, meeting at least one of the following criteria (18, 19): (1) hemorrhagic ascites on paracentesis with hemodynamic instability (systolic BP < 90 mmHg, tachycardia > 120 bpm) or a hemoglobin drop ≥ 2 g/dL; (2) confirmation by abdominal CT or ultrasound; and (3) angiography of vessels showing contrast agent extravasation.



2.4 Statistical analysis

Continuous variables were expressed as medians (interquartile ranges, IQRs) and compared using t-tests or Mann–Whitney U tests. Categorical variables were expressed as frequencies (percentages) and compared using the chi-square test or Fisher’s exact test. Logistic regression was employed to examine variables associated with TIPS procedure-related hemorrhage. Variables with P-values < 0.05 in the univariate analyses were selected for the subsequent multivariate analysis. A P-value < 0.05 was considered to indicate statistical significance. All statistical analyses were performed using the statistical package SPSS version 24.0.




3 Results


3.1 Study population

During the study period, a total of 950 decompensated cirrhotic patients admitted to West China Hospital who underwent a TIPS procedure were initially considered for the study. Of these, 318 patients were ultimately excluded for the reasons shown in Figure 1, leaving 632 patients eligible for analysis.


[image: Flowchart showing the selection process for a study on TIPS from 2011 to 2022. Out of 950 patients, 318 were excluded due to various criteria, including portal hypertension and medication issues. The final analysis included 632 patients, divided by platelet count: 417 with PLT ≥ 50 x 10^9/L, and 215 with PLT < 50 x 10^9/L. The latter group was further divided into 205 with PLT between 20-50 x 10^9/L, and 10 with PLT ≤ 20 x 10^9/L.]
FIGURE 1
Flow chart showing the study design and participants’ disposition.


The baseline characteristics of patients with PLT counts above or below 50 × 109/L are summarized in Table 1. The main cause of cirrhosis is hepatitis B virus (HBV) infection. The primary indication for TIPS was variceal rebleeding (86.1%). Eighteen patients (2.8%) had a history of CKD, and 102 (16.1%) had diabetes at baseline. The median Model for End-Stage Liver Disease (MELD) score was 10 (IQR, 9–12). Compared with patients with PLT counts ≥ 50 × 109/L, patients with PLT counts < 50 × 109/L had significantly lower fibrinogen (FIB) levels, higher MELD and Child–Pugh scores, INR values, and total bilirubin levels. There was no significant difference in past medical history, indications for TIPS or severity of ascites between the two groups.


TABLE 1 Baseline characteristics in group with PLT ≥ 50 × 109/L and group with PLT < 50 × 109/L group.


	Characteristics
	Total
 (n = 632)
	PLT ≥ 50 × 109/L
 (n = 417)
	PLT < 50 × 109/L (n = 215)
	P-value





	Age (years)
	54 (47–65)
	58 (49–69)
	57 (49–66)
	0.333



	Male sex, n (%)
	406 (64.2)
	264 (63.3)
	142 (66.0)
	0.496



	Hypertension, n (%)
	58 (9.2)
	45 (10.8)
	13 (6.0)
	0.050



	Chronic kidney disease, n (%)
	18 (2.8)
	14 (3.4)
	4 (1.9)
	0.284



	Splenectomy, n (%)
	48 (7.6)
	47 (11.3)
	1 (0.5)
	<0.001



	Diabetes mellitus, n (%)
	102 (16.1)
	71 (17.0)
	31 (14.4)
	0.399



	Preoperative PPG (mmHg)
	19 (16–22)
	18 (16–22)
	20 (17–25)
	0.084



	Etiology of liver cirrhosis, n (%)
	
	
	
	0.061



	HBV/HCV
	357/17 (59.2)
	217/12 (54.9)
	140/5 (67.4)



	Alcohol
	91 (14.4)
	69 (16.5)
	22 (10.2)



	PSC/PBC/AIH
	0/55/26 (12.8)
	0/41/19 (15.4)
	0/14/7 (9.8)



	NAFLD
	7 (1.1)
	6 (1.4)
	1 (0.5)



	Others
	79 (12.5)
	53 (12.7)
	26 (12.1)



	Indications for TIPS, n (%)
	
	
	
	0.448



	Recurrent variceal bleeding
	544 (86.1)
	354 (84.9)
	190 (88.4)



	Refractory ascites
	79 (12.5)
	56 (13.4)
	23 (10.7)



	Others
	9 (1.4)
	7 (1.7)
	2 (0.9)



	Ascites, n (%)
	
	
	
	0.656



	Mild
	247 (39.1)
	157 (37.6)
	90 (41.9)
	



	Moderate
	96 (15.2)
	62 (14.9)
	34 (15.8)



	Severe
	63 (10.0)
	44 (10.6)
	19 (8.8)



	Laboratory
	
	
	



	Hemoglobin (g/L)
	82 (71–101)
	85 (73–107)
	85 (73–103)
	0.496



	White blood cell (×109/L)
	3.05 (2.17–4.42)
	3.6 (2.6–5.0)
	2.2 (1.8–3.0)
	<0.001



	Total bilirubin (μmol/L)
	19.8 (14.4–28.9)
	18.7 (13.7–25.8)
	23.1 (16.1–34.8)
	<0.001



	Aspartate transaminase (U/L)
	31 (23–42)
	31 (23–41)
	32 (24–43)
	0.823



	Alanine aminotransferase (U/L)
	21 (15–30)
	21 (14–28)
	21 (14–30)
	0.802



	Albumin (g/L)
	33.7 (30.0–38.1)
	33.4 (29.4–38.2)
	34.2 (30.5–38.4)
	0.196



	Creatinine (μmol/L)
	68 (57–82)
	69 (59–86)
	70 (60–86)
	0.840



	Sodium (mmol/L)
	139.3 (136.9–141.1)
	138.9 (136.3–140.8)
	138.9 (136.9–141.1)
	0.543



	PT (second)
	14.2 (13.1–15.5)
	13.6 (12.5–14.9)
	14.4 (13.6–15.6)
	<0.001



	INR
	1.24 (1.15–1.36)
	1.2 (1.1–1.4)
	1.3 (1.2–1.4)
	<0.001



	Fibrinogen (g/L)
	1.69 (1.35–2.21)
	1.90 (1.53–2.45)
	1.56 (1.32–1.99)
	<0.001



	Child-Pugh score
	7 (6–9)
	7 (6–8)
	8 (6–9)
	<0.001



	Child-Pugh class, n (%)
	
	
	
	0.002



	A (5–6)
	201 (31.8)
	149 (35.7)
	52 (24.2)



	B (7–9)
	358 (56.6)
	230 (55.2)
	128 (59.5)



	C (10–15)
	73 (11.6)
	38 (9.1)
	35 (16.3)



	MELD score
	10 (9–12)
	9 (8–12)
	11 (9–13)
	<0.001






The baseline characteristics of patients in the subgroup with PLT counts < 20 × 109/L (n = 10) and those in the group with PLT counts 20–50 × 109/L (n = 205) are shown in Table 2. No significant differences in baseline characteristics were observed between the two subgroups.


TABLE 2 Baseline characteristics in the group with PLT 20–50 × 109/L and the group with PLT < 20 × 109/L.


	Characteristics
	PLT 20–50 × 109/L (n = 205)
	PLT < 20 × 109/L (n = 10)
	P-value





	Age (years)
	56 (49–66)
	58 (52–67)
	0.530



	Male sex, n (%)
	136 (66.3)
	6 (60.0)
	0.679



	Hypertension, n (%)
	12 (5.9)
	1 (10.0)
	0.591



	Chronic kidney disease, n (%)
	4 (2.0)
	0
	0.656



	Diabetes mellitus, n (%)
	31 (15.1)
	0
	0.184



	Splenectomy, n (%)
	1 (0.5)
	0
	0.825



	Preoperative PPG (mmHg)
	20 (17–22)
	18 (15–21)
	0.437



	Etiology of liver cirrhosis, n (%)
	
	
	0.866



	HBV/HCV
	133/5 (67.3)
	7/0 (70)



	Alcohol
	21 (10.2)
	1 (10.0)



	PSC/PBC/AIH
	0/14/6 (9.7)
	0/0/1 (10.0)



	NAFLD
	1 (0.5)
	0



	Others
	25 (12.2)
	1 (10.0)



	Ascites, n (%)
	
	
	0.158



	Mild
	87 (42.4)
	3 (30.0)



	Moderate
	30 (14.6)
	4 (40.0)



	Severe
	19 (9.3)
	0



	Indications for TIPS, n (%)
	
	
	0.949



	Recurrent variceal bleeding
	181 (88.3)
	9 (90.0)



	Refractory ascites
	22 (10.7)
	1 (10.0)



	Others
	2 (1.0)
	0



	Laboratory
	
	



	Hemoglobin (g/L)
	85 (73–105)
	70 (63–101)
	0.112



	White blood cell (×109/L)
	2.2 (2.1–3.3)
	2.9 (2.0–3.3)
	0.994



	Total bilirubin (μmol/L)
	23.1 (16.3–34.8)
	24.4 (15.4–37.6)
	0.477



	Aspartate transaminase (U/L)
	32 (23–41)
	53 (40–60)
	0.211



	Alanine aminotransferase (U/L)
	20 (13–30)
	29 (20–34)
	0.562



	Albumin (g/L)
	34.2 (30.5–38.6)
	33.9 (23.5–38.0)
	0.432



	Creatinine (μmol/L)
	70 (60–86)
	66 (63–82)
	0.331



	Sodium (mmol/L)
	138.9 (137.0–141.1)
	140.2 (136.6–141.6)
	0.591



	INR
	1.28 (1.20–1.39)
	1.26 (1.08–1.37)
	0.310



	Fibrinogen (g/L)
	1.55 (1.32–1.98)
	1.81 (1.38–2.66)
	0.294



	Child-Pugh score
	7 (6–9)
	8 (6–10)
	0.893



	Child-Pugh class, n (%)
	
	
	0.485



	A (5–6)
	50 (24.4)
	2 (20.0)



	B (7–9)
	125 (60.0)
	5 (50.0)



	C (10–15)
	32 (15.6)
	3 (30.0)



	MELD score
	11 (9–13)
	11 (9–12)
	0.604








3.2 The incidence of TIPS procedure-related hemorrhage in different PLT groups

A total of 14 patients (2.2%) experienced TIPS procedure-related hemorrhage. Eight patients (1.9%) in the group with PLT counts ≥ 50 × 109/L, and 6 patients (2.8%) in the group with PLT counts < 50 × 109/L. There was no statistically significant difference between the two groups (CI: 0.23–1.97; P = 0.480) (Figure 2A). An episode of TIPS procedure-related hemorrhage was observed in 0 of the 10 patients in the PLT < 20 × 109/L group and 6 of the 205 patients in the PLT 20–50 × 109/L group (2.9%). Again, there was no statistically significant difference between these two groups (CI: 0–9.7; P = 0.501) (Figure 2B). Specific information of 14 patients with cirrhosis who experienced TIPS procedure-related hemorrhage is shown in Supplementary Table 1. Among these patients, 11 were women, and 7 were aged over 65 years. Bleeding occurred in 4 patients with CTP class A, 9 patients with CTP class B, 1 patients with CTP class C. Four patients who experienced bleeding had a MELD score ≥ 13, and none of the patients had a PLT count below 20 × 109/L. Additionally, 12 patients experienced intraperitoneal bleeding, and 2 patients experienced hemobilia. Among them, 12 patients recovered gradually, 1 were transferred to the intermediate care unit (ICU) for further management, and 1 patient died.


[image: Bar charts show the percentage of patients with and without hemorrhage based on platelet levels. Chart A compares PLT > 50 x 10^9/L and PLT < 50 x 10^9/L, with 1.9% and 2.8% hemorrhage respectively, p-value 0.480. Chart B compares 20 x 10^9/L ≤ PLT < 50 x 10^9/L and PLT ≤ 20 x 10^9/L, with 2.9% and 0% hemorrhage respectively, p-value 0.501. Light pink indicates no hemorrhage and dark pink indicates hemorrhage.]
FIGURE 2
(A) The incidence of TIPS procedure-related hemorrhage in platelet (PLT) < 50 × 109/L group and PLT ≥ 50 × 109/L group; (B) the incidence of TIPS procedure-related hemorrhage in PLT < 20 × 109/L group and PLT 20–50 × 109/L group.




3.3 Risk factors for TIPS procedure-related hemorrhage in decompensated cirrhosis

In the univariate analysis, increasing age (OR = 1.063, 95% CI: 1.015–1.112, P = 0.009) and CKD (OR = 6.271, 95% CI: 1.295–30.057, P = 0.023) were significantly associated with a higher risk of TIPS-related bleeding. Multivariate logistic regression analysis, adjusted for potential confounders (including age, CKD, PLT count, INR, Child score, MELD score, preoperative PPG, FIB and white blood cell), confirmed age (OR = 1.054, 95% CI: 1.006–1.105, P = 0.028) as the independent risk factor for TIPS-related bleeding (Table 3).


TABLE 3 Univariate and multivariate analyses.


	Variable
	Univariate analysis
	Multivariate analysis



	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value





	Age (years)
	1.063 (1.015–1.112)
	0.009
	1.054 (1.006–1.105)
	0.028



	Chronic kidney disease
	6.271 (1.295–30.357)
	0.023
	0.297 (0.057–1.551)
	0.057



	White blood cell (×109/L)
	1.161 (1.000–1.349)
	0.050
	1.125 (0.958–1.320)
	0.151



	Platelet count (×109/L)
	0.998 (0.988–1.007)
	0.624
	



	Fibrinogen (g/L)
	1.267 (0.969–1.656)
	0.084



	INR
	0.705 (0.036–13.994)
	0.819



	Child score
	1.044 (0.763–1.428)
	0.790



	MELD score
	1.043 (0.933–1.167)
	0.459



	Preoperative PPG (mmHg)
	1.062 (0.929–1.215)
	0.379






Values in bold indicate statistically significant differences (P≤0.05).







4 Discussion

These results from our retrospective study indicated that the incidence of TIPS procedure-related hemorrhage among cirrhotic patients is not directly associated with the PLT count, regardless of whether the PLT count is less than 50 × 109/L or 20 × 109/L. Advanced age was identified as an independent risk factor for TIPS procedure-related hemorrhage.

Given the lack of definitive evidence on the safety and efficacy of interventions to increase PLT counts in cirrhosis, an individualized approach is recommended for patients with severe thrombocytopenia prior to procedures. A study of 50 liver transplant candidates revealed that bleeding during invasive procedures occurred most frequently in patients with severe thrombocytopenia (PLT counts < 75 × 109/L) (16). However, since the study involved patients undergoing various invasive procedures with different bleeding risks and included only 5 TIPS procedures, the findings may not be applicable to all cirrhotic patients who undergo TIPS. Bureau et al. (20) also reported that a PLT count above 75 × 109/L is predictive of survival in patients following TIPS for refractory ascites. However, a study involving 1,100 therapeutic paracentesis in 628 patients, of which 598 had a PLT count less than 50 × 109/L, showed no bleeding in any of the patients (21). In a study involving 150 patients with cirrhosis who underwent esophageal variceal ligation (EVL), thrombocytopenia was not identified as a predictive factor for EVL-related bleeding complications (22). He et al. (23) investigated the association between thrombocytopenia and the failure of endoscopic variceal treatment (EVT). They reported that thrombocytopenia may not significantly affect the efficacy of EVT in cirrhotic patients with acute variceal bleeding (AVB). Similarly, the main finding of our study was that thrombocytopenia may not be associated with TIPS procedure-related hemorrhage among cirrhotic patients. A major explanation for our finding should be that the rebalancing of hemorrhagic and coagulative processes in patients with cirrhosis. PLT function was often preserved in cirrhotic patients with thrombocytopenia and compensatory elevation of VWF has been observed in cirrhotic thrombocytopenia (2, 20, 24).

Systemic factors such as age, CKD, antiplatelet or anticoagulant use, and infection increase bleeding risk (25, 26). Similarly, our study revealed that advanced age is an independent risk factor for TIPS-related hemorrhage. Our study of 14 cirrhotic patients who experienced TIPS-related hemorrhage confirmed that 50% were over 65 years old. Advanced age is a recognized risk factor for fitness, attributable to an overall decline in physiological reserve (27). This includes reduced hepatic regenerative capacity, increased vascular fragility, and diminished cardiocirculatory compensation, which collectively elevate the risk of procedural complications like hemorrhage (28, 29). Age is also incorporated into the Freiburg index of post-TIPS survival (FIPS) to identify high-risk patients before TIPS placement (30).

As compared to previous studies, our study had several advantages in terms of study design. First, we exclusively enrolled a homogeneous cohort of cirrhotic patients undergoing TIPS to specifically investigate the association between preprocedural thrombocytopenia and procedure-related hemorrhage. Second, we stratified thrombocytopenia by severity, enabling an analysis of the relationship between different grades of low PLT counts and hemorrhagic risk. Third, our analysis mitigates confounding from variations in provider experience and technical approach, which could significantly influence patient outcomes.

Our study also had several limitations that should be acknowledged. First, the retrospective design inherently carries the potential for bias in sample selection. Secondly, the small sample size of the PLT count < 20 × 109/L group means that we cannot entirely rule out the possibility that any observed differences between the two groups are a result of sample size limitations. In addition, within the group with PLT < 20 × 109/L, no patients had a PLT < 10 × 109/L, preventing us from making a recommendation on whether a PLT < 10 × 109/L prior to TIPS increases the risk of TIPS-related hemorrhage. Third, given that the study is unicentric, the results should be interpreted with caution when applied to other centers, and further multicenter studies are needed to evaluate the predictive value of PLT counts for TIPS procedure-related hemorrhage. Fourth, given the retrospective nature of this study and the generally poorer liver function and coagulation synthesis in PLT < 50 × 109/L group compared to PLT ≥ 50 × 109/L group, baseline imbalances in INR, PT, FIB, Child-Pugh score, and MELD score were observed. Nevertheless, the study revealed no significant difference in TIPS-related bleeding rates between the two groups, despite the worse liver function and coagulation profile in PLT < 50 × 109/L group. This finding is consistent with a previous study that did not identify these factors as risk factors for bleeding (15).



5 Conclusion

Our results indicate that the PLT count before TIPS placement is not associated with TIPS procedure-related hemorrhage. During preoperative assessment for TIPS, thrombocytopenia should not be considered an absolute contraindication. Advanced age is an independent risk factors for hemorrhage associated with TIPS.



Data availability statement

The original contributions presented in this study are included in this article/Supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the Ethics Committee of West China Hospital (protocol number: 104). The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because this study is a retrospective study, analyzing the medical records that have been diagnosed.



Author contributions

YL: Writing – review & editing, Conceptualization, Writing – original draft, Methodology, Formal analysis. JX: Writing – original draft, Software, Formal analysis, Methodology. XQ: Writing – review & editing, Methodology, Conceptualization. BW: Methodology, Writing – review & editing. YT: Funding acquisition, Formal analysis, Validation, Writing – review & editing, Methodology, Conceptualization. HW: Conceptualization, Methodology, Funding acquisition, Resources, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research and/or publication of this article. This work was supported by the National Natural Science Fund of China (82270649), Sichuan Science and Technology Program (2024NSFSC0641), and Key Research and Development Program of Sichuan Province (Grant No. 2023YFS0114).



Acknowledgments

We thank all included patients and their families.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1683046/full#supplementary-material



References

	1. European Association for the Study of the Liver. EASL Clinical Practice Guidelines for the management of patients with decompensated cirrhosis. J Hepatol. (2018) 69:406–60. doi: 10.1016/j.jhep.2018.08.009

	2. Northup PG, Garcia-Pagan JC, Garcia-Tsao G, Intagliata NM, Superina RA, Roberts LN, et al. Vascular liver disorders, portal vein thrombosis, and procedural bleeding in patients with liver disease: 2020 Practice Guidance by the American Association for the Study of Liver Diseases. Hepatology. (2021) 73:366–413. doi: 10.1002/hep.31646

	3. Boyer TD, Haskal ZJ. American Association for the Study of Liver Diseases Practice Guidelines: The role of transjugular intrahepatic portosystemic shunt creation in the management of portal hypertension. J Vasc Interv Radiol. (2005) 16:615–29. doi: 10.1097/01.RVI.0000157297.91510.21

	4. Tripathi D, Stanley AJ, Hayes PC, Travis S, Armstrong MJ, Tsochatzis EA, et al. Transjugular intrahepatic portosystemic stent-shunt in the management of portal hypertension. Gut. (2020) 69:1173–92. doi: 10.1136/gutjnl-2019-320221

	5. Ripamonti R, Ferral H, Alonzo M, Patel NH. Transjugular intrahepatic portosystemic shunt-related complications and practical solutions. Semin Intervent Radiol. (2006) 23:165–76. doi: 10.1055/s-2006-941447

	6. Chalasani N, Imperiale TF, Ismail A, Sood G, Carey M, Wilcox CM, et al. Predictors of large esophageal varices in patients with cirrhosis. Am J Gastroenterol. (1999) 94:3285–91. doi: 10.1111/j.1572-0241.1999.1539_a.x

	7. Laffi G, Tarquini R, Marra F. Thrombocytopenia in chronic liver disease: lessons from transplanted patients. J Hepatol. (2007) 47:625–9. doi: 10.1016/j.jhep.2007.08.006

	8. Boike JR, Thornburg BG, Asrani SK, Fallon MB, Fortune BE, Izzy MJ, et al. North American practice-based recommendations for transjugular intrahepatic portosystemic shunts in portal hypertension. Clin Gastroenterol Hepatol. (2022) 20:1636–62.e36. doi: 10.1016/j.cgh.2021.07.018

	9. Minimally Invasive Intervention Collaborative Group, Chinese Society of Gastroenterology. [Expert consensus on transjugular intrahepatic portosystemic shunt for the treatment of portal hypertension]. Zhonghua Gan Zang Bing Za Zhi. (2022) 30:1349–64. doi: 10.3760/cma.j.cn501113-20221109-00553

	10. Tripodi A, Primignani M, Chantarangkul V, Lemma L, Jovani M, Rebulla P, et al. Global hemostasis tests in patients with cirrhosis before and after prophylactic platelet transfusion. Liver Int. (2013) 33:362–7. doi: 10.1111/liv.12038

	11. Kleinman S, Caulfield T, Chan P, Davenport R, McFarland J, McPhedran S, et al. Toward an understanding of transfusion-related acute lung injury: statement of a consensus panel. Transfusion. (2004) 44:1774–89. doi: 10.1111/j.0041-1132.2004.04347.x

	12. European Association for the Study of the Liver. EASL Clinical Practice Guidelines on prevention and management of bleeding and thrombosis in patients with cirrhosis. J Hepatol. (2022) 76:1151–84. doi: 10.1016/j.jhep.2021.09.003

	13. O’Leary JG, Greenberg CS, Patton HM, Caldwell SH. AGA Clinical Practice Update: coagulation in Cirrhosis. Gastroenterology. (2019) 157:34–43.e1. doi: 10.1053/j.gastro.2019.03.070

	14. Chen Y, Yang C, Huang S, Liu J, Wang Y, Zhou C, et al. The impact of thrombocytopenia on variceal bleeding in cirrhotic patients with transjugular intrahepatic portosystemic shunt. Sci Rep. (2023) 13:1633. doi: 10.1038/s41598-023-28646-5

	15. Shah A, Amarapurkar D, Dharod M, Chandnani M, Baijal R, Kumar P, et al. Coagulopathy in cirrhosis: a prospective study to correlate conventional tests of coagulation and bleeding following invasive procedures in cirrhotics. Indian J Gastroenterol. (2015) 34:359–64. doi: 10.1007/s12664-015-0584-1

	16. Giannini EG, Greco A, Marenco S, Andorno E, Valente U, Savarino V. Incidence of bleeding following invasive procedures in patients with thrombocytopenia and advanced liver disease. Clin Gastroenterol Hepatol. (2010) 8:899–902; quiz e109. doi: 10.1016/j.cgh.2010.06.018

	17. Chinese Society of Hepatology, Chinese Medical Association, Xu X, Duan Z, Ding H, Li W, et al. Chinese guidelines on the management of ascites and its related complications in cirrhosis. Hepatol Int. (2019) 13:1–21. doi: 10.1007/s12072-018-09923-2

	18. Kao ML, Lin PY, Heish CE, Chou CT, Lin KH, Ko CJ, et al. Predictors of intra-abdominal coagulopathic hemorrhage after living donor liver transplantation. Int J Surg. (2013) 11:1073–7. doi: 10.1016/j.ijsu.2013.10.004

	19. Rahbari NN, Garden OJ, Padbury R, Maddern G, Koch M, Hugh TJ, et al. Post-hepatectomy haemorrhage: a definition and grading by the International Study Group of Liver Surgery (ISGLS). HPB. (2011) 13:528–35. doi: 10.1111/j.1477-2574.2011.00319.x

	20. Bureau C, Métivier S, D’Amico M, Péron JM, Otal P, Pagan JC, et al. Serum bilirubin and platelet count: a simple predictive model for survival in patients with refractory ascites treated by TIPS. J Hepatol. (2011) 54:901–7. doi: 10.1016/j.jhep.2010.08.025

	21. Grabau CM, Crago SF, Hoff LK, Simon JA, Melton CA, Ott BJ, et al. Performance standards for therapeutic abdominal paracentesis. Hepatology. (2004) 40:484–8. doi: 10.1002/hep.20317

	22. Vieira da Rocha EC, D’Amico EA, Caldwell SH, Flores da Rocha TR, Soares E Silva CS, Dos Santos Bomfim V, et al. A prospective study of conventional and expanded coagulation indices in predicting ulcer bleeding after variceal band ligation. Clin Gastroenterol Hepatol. (2009) 7:988–93. doi: 10.1016/j.cgh.2009.04.019

	23. He Y, Romeiro FG, Sun M, Ji F, Zhu Q, He Y, et al. Impact of thrombocytopenia on failure of endoscopic variceal treatment in cirrhotic patients with acute variceal bleeding. Therap Adv Gastroenterol. (2025) 18:17562848241306934. doi: 10.1177/17562848241306934

	24. Roberts LN, Lisman T, Stanworth S, Hernandez-Gea V, Magnusson M, Tripodi A, et al. Periprocedural management of abnormal coagulation parameters and thrombocytopenia in patients with cirrhosis: guidance from the SSC of the ISTH. J Thromb Haemost. (2022) 20:39–47. doi: 10.1111/jth.15562

	25. Bianchini M, Cavani G, Bonaccorso A, Turco L, Vizzutti F, Sartini A, et al. Low molecular weight heparin does not increase bleeding and mortality post-endoscopic variceal band ligation in cirrhotic patients. Liver Int. (2018) 38:1253–62. doi: 10.1111/liv.13728

	26. Pache I, Bilodeau M. Severe haemorrhage following abdominal paracentesis for ascites in patients with liver disease. Aliment Pharmacol Ther. (2005) 21:525–9. doi: 10.1111/j.1365-2036.2005.02387.x

	27. Niccoli T, Partridge L. Ageing as a risk factor for disease. Curr Biol. (2012) 22:R741–52. doi: 10.1016/j.cub.2012.07.024

	28. Schmucker DL. Aging and the liver: an update. J Gerontol A Biol Sci Med Sci. (1998) 53:B315–20. doi: 10.1093/gerona/53a.5.b315

	29. Wakabayashi H, Nishiyama Y, Ushiyama T, Maeba T, Maeta H. Evaluation of the effect of age on functioning hepatocyte mass and liver blood flow using liver scintigraphy in preoperative estimations for surgical patients: comparison with CT volumetry. J Surg Res. (2002) 106:246–53. doi: 10.1006/jsre.2002.6462

	30. Bettinger D, Sturm L, Pfaff L, Hahn F, Kloeckner R, Volkwein L, et al. Refining prediction of survival after TIPS with the novel Freiburg index of post-TIPS survival. J Hepatol. (2021) 74:1362–72. doi: 10.1016/j.jhep.2021.01.023




Copyright
 © 2025 Li, Xu, Quan, Wei, Tai and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1683046-g002.jpg
Percent of patients

P=10480

I : P=0.501 no hemorrhage
100 L% 2.8% [ no hemorrhage 100- 2% 0% 3 hemorrhage
B  hemorrhage g
80+ i 80-
=
60— E  60-
2
»
40«-—1 40-
20- 20+
0- oF
L
T 4
& N
¥ Dy
¥





OPS/images/fmed-12-1683046-g001.jpg
950 Patients in our department
underwent TIPS in 2011-2022

W

632 Were included in study
analysis

PLT cutoff 50 x 10%/L

A 4

318 Were excluded

Non-cirrhotic portal hypertension (n=22)
TIPS technical failure (n=10)
Advanced extrahepatic malignancy
(n=15)

Parallel TIPS (n= 44)

Preoperative PLT transfusion (n=31)
Hepatocellular carcinoma beyond
Milan criteria (n=30)

Administration of anticoagulant or anti
medications within 2 weeks before
TIPS (n=30)

Combined with portal cavernous
transformation (n=26)

Data miss (n=110)

!

PLT 2 50x10%L
group (n=417)

!

PLT < §50x109/L
group (n=2195)

PLT cutoff 20 x 109/L l

PLT 20-50x10°%/L
group (n=2095)

!

PLE S 20 %1097
group (n=10)






OPS/images/cross.jpg
©

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association between preoperative platelet count and transjugular intrahepatic portosystemic shunt procedure-related hemorrhage in cirrhotic patients: a retrospective study



		1 Introduction



		2 Materials and methods



		2.1 Patients



		2.2 TIPS procedure



		2.3 Clinical data



		2.4 Statistical analysis







		3 Results



		3.1 Study population



		3.2 The incidence of TIPS procedure-related hemorrhage in different PLT groups



		3.3 Risk factors for TIPS procedure-related hemorrhage in decompensated cirrhosis







		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Association between
preoperative platelet count
and transjugular intrahepatic
portosystemic shunt
procedure-related hemorrhage
in cirrhotic patients:

a retrospective study












OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine







