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Introduction: In hepatocellular carcinoma (HCC) comorbidities related to decreased liver function or to portal hypertension often 
limit treatment options. Traditionally, low platelet count has been considered a negative prognostic factor in HCC, especially in early 
stages. However, recent evidence suggests that elevated platelet count may also predict worse outcomes in advanced stages, suggesting 
a stage-dependent prognostic impact.
Aim: This study evaluated the prognostic role of platelet counts across BCLC stages, adjusted for portal hypertension, to improve 
individualized patient management.
Methods: In this retrospective, multicenter study, platelet count of 1112 patients with HCC in different tumor stages was analyzed. 
Various platelet count cutoffs (X to Y × 10^9/L) were tested to identify the optimal prognostic threshold. To isolate the effect of 
platelet levels from portal hypertension, spleen diameter was incorporated as an adjustment variable in multivariate analyses, with 
variceal status considered when available (in about two thirds of patients). Using an optimized cut-off, survival analysis was 
performed using univariate and multivariate Cox proportional hazards models. Bootstrapping was performed for internal 
validation.
Results: Platelet count outside 84–200 × 10^9/L was associated with poorer survival (HR = 0.66, 95% CI = 0.57–0.78, p < 0.0001). 
Bootstrapping showed robustness of the final model. Subgroup analysis revealed worse survival in BCLC stages B and C but not stage 
A for elevated platelet counts (>200 × 10^9/L) in multivariate analysis (including spleen diameter).
Conclusion: Platelet counts showed a stage-dependent prognostic impact in HCC. A platelet count above a cutoff of 200/µL at 
diagnosis was associated with poorer prognosis. Using this cutoff may improve survival prediction in BCLC B and C patients with 
potential usage for risk stratification and guidance of treatment decisions. Further external validation is required to confirm these 
findings and evaluate their clinical applicability.
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Introduction
Hepatocellular carcinoma (HCC) is a common and deadly cancer, frequently arising in patients with chronic liver disease 
or cirrhosis.1,2 Treatment is often complicated by portal hypertension-related comorbidities, contributing to end-stage 
liver disease symptoms such as ascites, kidney failure, variceal bleeding, and thrombocytopenia.3,4 Platelet count, 
a critical marker of significant portal hypertension, is effective in predicting postoperative outcomes in BCLC Stage 
A patients and guiding clinical decisions.5,6 Despite increasing data on the relevance of platelet count across other BCLC 
stages its role has to be further refined.

Early studies have shown that in BCLC Stages B and C, the prognostic role of platelet counts exhibits an opposite 
trend compared to BCLC Stage A.7,8 Recent evidence complementing these findings by Scheiner et al, showed in a large 
patient cohort that increased mean platelet volume and low platelet count correlate with improved survival in HCC 
patients.9 Similarly, Huo et al reported that elevated platelet counts across all BCLC stages (0-D) are associated with 
advanced tumor characteristics and predict worse overall survival in HCC patients10 and Chen et al demonstrated 
a U-shaped curve associating platelet count with survival in BCLC Stage B patients.11 These studies highlight the 
complex role of platelet counts in HCC progression across different BCLC stages. However, the precise role of platelet 
counts remains unclear and a clinically relevant cutoff for BCLC B and C patients still needs to be established.

Non-invasive methods, such as CT-derived liver and spleen volumes, are increasingly being used for the evaluation of 
portal hypertension in HCC.12 Whereas liver stiffness measurements may not reliably assess clinically significant portal 
hypertension in HCC patients.13 These imaging approaches underscore the utility of certain Baveno criteria elements, 
particularly spleen diameter, in the non-invasive assessment of portal hypertension in HCC patients.

Delineating the relationship between platelet count, portal hypertension, and additional underlying factors is impor-
tant for prognostic assessment, improvement of treatment strategies and new therapeutic approaches in HCC. Our study 
focuses on evaluating platelet count comprehensively across BCLC stage to validate previous findings and to find better 
clinically meaningful cutoffs for platelet count at diagnosis of HCC.

Methods
Study Design
Epidemiological data, survival, and recurrence rates were analyzed in a cohort of patients diagnosed with HCC between 
2006 and 2022. Consecutive Patients were included with following criteria:1 age ≥18 years, and2 a radiological or 
histological diagnosis of HCC. The study included patients from the University Medical Center Munich, University 
Clinic Mannheim, and University Clinic Vienna. Data collection and retrospective analysis were conducted in compli-
ance with the Declaration of Helsinki and approved by the local ethics committee (LMU Ethics Committee: 
18–604). Patient consent was not required due to the study’s retrospective design. To ensure data confidentiality, all 
patient information was anonymized throughout the study.

Background and Data Collection
We conducted a retrospective analysis of 1112 patients with HCC from three centers: Munich (n = 754), Vienna (n = 
250), and Mannheim (n = 108). In total 632 deceased during the study period while 480 were censored. Diagnosis was 
made either histologically (postoperatively or by puncture) or by imaging and typical contrast enhancement on the basis 
of progressed liver disease. Most current lab values available at time or shortly before initial treatment (<3 months) were 
used for the analysis. Macrovascular invasion was diagnosed based on contrast-enhanced imaging (CT and/or MRI) 
following the standard diagnostic criteria for HCC. Baseline characteristics assessed included age, sex, height, weight, 
performance status (according to the Eastern Cooperative Oncology Group), presence of cirrhosis, Child-Pugh score, 
etiology of liver disease, presence of ascites, portal hypertension, spleen diameter, BCLC Stage and laboratory values. 
Data were extracted, recorded, and entered into a central database by trained personnel. Information on patient survival 
and disease recurrence was obtained from clinical reports, death certificates issued by local public health departments, 
and registration offices. Data processing and storage adhered to the Bavarian Law of Cancer Registries.
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Exploratory Analysis of Platelet Range for HCC Patients
To find optimal cut-off values we tested the Log rank test with different cut-offs and chose the cut-offs with the lowest 
p-value as previously described.14,15 Patients for which lab values were not available according to the requirement (<3 
months prior to first treatment) were not considered for subsequent analysis. To determine the optimal platelet range for 
patients with hepatocellular carcinoma, we considered the lowest (11 × 10^9/L) and highest (1073 × 10^9/L) platelet 
counts in our cohort. We iteratively tested various platelet ranges from X to Y x 10^9/L including combinations such as 
10–12, 12–14, 100–150, 400–700, until all possible range sizes were covered. Patients were categorized as either inside 
or outside each range. An exhaustive analysis was conducted by plotting survival curves for all platelet ranges and 
assessing the separation of these curves. For each range, we fitted a survival model, visualized survival curves, and used 
the Log rank test to evaluate differences in survival probabilities. The p-value from the Log rank test was computed for 
each range. The range associated with the best survival outcomes allowed the classification of patients into three groups: 
“normal range”, “low platelet counts”, and “high platelet counts”, which differed from conventional platelet ranges.

Statistical Analysis
Continuous data were summarized using means, medians, minimum and maximum values, and standard deviations, 
while categorical data were presented as absolute frequencies and relative percentages. Comparisons of patient char-
acteristics were made using analysis of variance (ANOVA) or the Kruskal–Wallis test for continuous data and Chi-square 
tests for categorical variables. Survival analysis was conducted from the date of diagnosis until death or the last patient 
contact. Follow-up and survival times were censored as of December 31, 2022. Univariable analysis involved fitting 
a series of Cox proportional hazards models to assess the relationship between individual variables and survival. 
Significant variables were identified, and a multivariable Cox regression model was developed to determine independent 
predictors of survival. Rows with missing values were excluded to ensure robust analysis. Stepwise forward selection 
was used to refine the model, starting from a null model and progressively adding variables. The final model summarized 
significant predictors of survival, with a significance level set at 0.05. All analyses were performed using RStudio 
2023.09.1+494 “Desert Sunflower” release.

Results
In this retrospective cohort study, we analyzed a total of 1112 patients diagnosed with HCC from all BCLC stages across 
three European centers. Baseline characteristics are provided in Table 1.

To identify clinically relevant platelet cutoffs, platelet count prognostic potential was examined across BCLC stages. 
Based on previous observations, we hypothesized that two cutoffs better discriminate survival of HCC patients. To 
explore the prognostic potential of cutoff pairs, we iteratively tested cutoff pairs that stratified risk of patients in low, 
medium, and high platelet count groups. A cutoff pair dividing the patients into low (<84/nl), medium (84–200) and high 
platelet counts (>200/nl) showed the strongest predictive potential (Figure 1A). This cutoff pair showed a significantly 
better model fit compared to any single cutoff (spp. Table 1). Patients with platelet counts within 84 to 200 x 10^9/L at 
diagnosis were significantly associated with better survival, whereas platelet counts outside this range were linked to 
poorer survival (Figure 1B).

As shown in Table 2, low platelet counts were significantly associated with a higher prevalence of cirrhosis (96.1% vs 
84.8% and 56.3%, p < 0.001), more advanced liver disease (reflected by higher Child-Pugh scores), as well as higher 
incidences of metastasis, macroscopic portal vein infiltration, ascites (50.2%), and portal hypertension (90.3%) 
(p < 0.001). On the other hand, platelet numbers above 200/nl were significantly associated with BCLC C stages.

According to the new platelet cutoffs we performed a multivariate Cox Regression analysis across BCLC stages and 
for each BCLC stage separately (Table 3 and Figure 2). Spleen diameter was included in the model to adjust for portal 
hypertension and to adjust for potential confounders. We further included macroscopic portal hypertension or metastasis. 
The multivariate analysis showed that in BCLC A patients lower platelet counts (<84/nl) were associated to poorer 
survival whereas in BCLC B and C patients primarily elevated platelet counts (>200/µL) were associated to poorer 
survival. Due to the incomplete assessment of varice status (available in 868 of the 1112 patients) it was not included in 
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Table 1 Baseline Characteristics of the HCC Patients Across BCLC Stages

Variable BCLC A BCLC B BCLC C BCLC D p-value 

n 364 334 355 59 

Age (mean (SD)) 65.99 (10.33) 67.65 (10.18) 65.69 (10.74) 62.12 (8.65) 0.001 

Female (%) 89 (24.5) 54 (16.2) 56 (15.8) 6 (10.2) 0.003 

Height (mean (SD)) 1.73 (0.09) 1.73 (0.07) 1.74 (0.09) 1.76 (0.07) 0.044 

Weight (mean (SD)) 79.21 (16.69) 81.71 (15.52) 80.21 (14.60) 85.36 (16.09) 0.028 

BMI (mean (SD)) 26.41 (4.50) 27.19 (4.50) 26.39 (4.10) 27.78 (4.44) 0.021 

ECOG (%) <0.001 

0 271 (74.7) 186 (55.7) 160 (45.2) 26 (44.1) 

1 74 (20.4) 134 (40.1) 159 (44.9) 23 (39.0) 

2 16 (4.4) 14 (4.2) 33 (9.3) 9 (15.3) 

3 2 (0.6) 0 (0.0) 2 (0.6) 1 (1.7) 

Cirrhosis = 1 (%) 261 (71.7) 274 (82.0) 268 (75.5) 57 (96.6) <0.001 

Childscore (%) <0.001 

1 – Child-Pugh A 287 (78.8) 233 (69.8) 233 (65.6) 2 (3.4) 

2 – Child-Pugh B 67 (18.4) 92 (27.5) 105 (29.6) 3 (5.1) 

3 – Child-Pugh C 10 (2.7) 9 (2.7) 17 (4.8) 54 (91.5) 

Etiology (%) <0.001 

Alcohol 100 (27.5) 132 (39.5) 106 (29.9) 29 (49.2) 

Viral 106 (29.1) 78 (23.4) 102 (28.7) 16 (27.1) 

Other (NASH included) 61 (16.8) 41 (12.3) 39 (11.0) 10 (16.9) 

Unknown 97 (26.6) 83 (24.9) 108 (30.4) 4 (6.8) 

Ascites = 1 (%) 84 (23.1) 94 (28.1) 135 (38.0) 48 (81.4) <0.001 

Portal Vein thrombosis = 1 (%) 19 (5.5) 55 (19.0) 77 (36.7) 9 (52.9) <0.001 

Portal hypertension = 1 (%) 198 (54.4) 222 (66.5) 214 (60.6) 47 (79.7) <0.001 

Macrovascular invasion = 1 (%) 6 (1.7) 21 (6.4) 160 (45.7) 29 (49.2) <0.001 

Metastases = 1 (%) 1 (0.3) 7 (2.1) 140 (40.1) 10 (17.2) <0.001 

Lymph Node involvement = 1 
(%) 

12 (3.5) 33 (11.6) 79 (38.3) 4 (23.5) <0.001 

Gruppe (%) <0.001 

Spleen-Diameter cranio-caudal 
(mean (SD)) 

9.96 (3.75) 10.42 (3.71) 10.80 (3.66) 13.45 (3.68) <0.001 

AFP (ng/mL) (median [IQR]) 7.45 [3.80, 72.35] 19.95 [5.20, 189.00] 168.10 [9.55, 4038.50] 108.15 [5.05, 5070.25] <0.001 

Bilirubin (mg/dl) (median 
[IQR]) 

0.90 [0.60, 1.30] 1.00 [0.70, 1.50] 1.00 [0.60, 1.51] 3.36 [2.59, 4.23] <0.001 

Alkaline Phosphatase (U/L) 
(median [IQR]) 

112.00 [83.00, 151.50] 144.00 [102.00, 202.00] 159.50 [116.00, 243.75] 208.50 [160.00, 295.75] <0.001 

(Continued)
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the previous model. Upon inclusion of varice status the overall model the performance does not improve (Concordance 
with varices 0.72 versus 0.72 without varices) and the multivariate Cox-Regression analysis results remain nearly 
unchanged spp Table 2. We also assessed the effect of antiplatelet medication (data available for 593 patients, with 
112 receiving treatment); the hazard ratio was 1.14 (p = 0.391), and the concordance index remained 0.72 (spp Table 3). 
Bootstrapping, performed with 1000 resamples, validated the robustness of the model’s coefficient estimates and the 
predictive accuracy of platelet counts as a prognostic marker (spp Table 4).

Discussion
Low platelets count in HCC has been extensively researched as surrogate of portal hypertension, particularly in patients 
with early-stage disease (BCLC A and B). Thrombocytopenia is considered in this setting a negative predictor of the 
outcome of surgical or interventional procedures. In contrast, recent research highlighted an association between lower 
platelet count and favorable outcome in patients with advanced-stage disease (BCLC C and D) (Scheiner et al, 2018). 
Chen et al recently underscored the association with poor prognosis of elevated platelet counts for BCLC B patients as 
well.16 However, only few studies have linked elevated platelet counts to shorter survival.7,8,16 The findings of Scheiner 
et al and Chen et al prompted us to examine the precise role of platelet counts in HCC across different BCLC stages, 
adjusting for the effects of portal hypertension, a factor not considered in previous studies to validate these observations 
and to find clinically relevant cutoff values.

Table 1 (Continued). 

Variable BCLC A BCLC B BCLC C BCLC D p-value 

INR (median [IQR]) 1.10 [1.00, 1.14] 1.17 [1.08, 1.26] 1.10 [1.02, 1.30] 1.40 [1.30, 1.45] <0.001 

Albumin in g/dl (median [IQR]) 4.10 [3.50, 4.50] 3.80 [3.40, 4.30] 3.84 [3.34, 4.20] 2.76 [2.59, 3.08] <0.001 

Platelet count (median [IQR]) 157.50 [103.25, 220.75] 142.00 [97.00, 206.50] 180.00 [117.00, 260.25] 94.50 [71.25, 159.50] <0.001 

Notes: Values are shown as mean (standard deviation, SD) if normally distributed or median [interquartile range, IQR] if non-normally distributed; categorical data are 
presented as percentages. Statistical comparisons between BCLC stages used ANOVA for normally distributed variables, Kruskal–Wallis test for non-normally distributed 
variables, and Chi-square (χ²) test for categorical variables. 
Abbreviations: BMI, Body Mass Index; ECOG, Eastern Cooperative Oncology Group Performance Status; BCLC, Barcelona Clinic Liver Cancer Staging System; 
Childscore, Child-Pugh Score; NASH, Non-Alcoholic Steatohepatitis; AFP, Alpha-Fetoprotein; INR, International Normalized Ratio.

Figure 1 (A) Heatmap depicting the statistical significance (z-axis) of various cutoff pairs tested with the Logrank survival test (z-axis), hereby the best survival 
discrimination was found for an upper cutoff of 200000 platelets/µL and lower cutoff at 84000 platelets/µL (B) Kaplan-Meier survival analysis with newly defined platelet 
count cutoffs, comparing survival probabilities of patients within the new platelet range (84–200 × 10^9/L) vs outside ranges (Logrank, p<0.0001). 
Abbreviation: BCLC, Barcelona Clinic Liver Cancer Staging system.
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Table 2 Baseline Characteristics of Patients According to the Newly Defined Platelet Ranges

Variable Low Platelets (<84 
x109L) (n=182) 

Normal Range (84–200 
x109L) (n=545) 

High Platelets (>200 
x109L) (n=364) 

p-value 

ECOG (%) 0.311 

0 120 (58.0) 314 (60.4) 194 (53.4) 

1 74 (35.7) 171 (32.9) 140 (38.6) 

2 13 (6.3) 31 (6.0) 28 (7.7) 

3 0 (0.0) 4 (0.8) 1 (0.3) 

Height (mean (SD)) 1.73 (0.09) 1.74 (0.08) 1.73 (0.08) 0.585 

Weight (mean (SD)) 81.64 (17.98) 81.83 (15.61) 78.61 (14.20) 0.012 

BMI (mean (SD)) 27.10 (4.88) 27.05 (4.62) 26.06 (3.68) 0.004 

Age (mean (SD)) 62.15 (9.60) 66.80 (9.50) 67.70 (11.60) <0.001 

Sex = Female (%) 45 (21.7) 81 (15.6) 73 (20.1) 0.081 

Cirrhosis = Y (%) 199 (96.1) 441 (84.8) 205 (56.3) <0.001 

Child-Score (%) <0.001 

1 – Child-Pugh A 80 (38.6) 372 (71.5) 291 (79.9) 

2 – Child-Pugh B 85 (41.1) 112 (21.5) 63 (17.3) 

3 – Child-Pugh C 42 (20.3) 36 (6.9) 10 (2.7) 

Etiology (%) <0.001 

Alcoholic 76 (36.7) 203 (39.0) 83 (22.8) 

Viral 71 (34.3) 142 (27.3) 85 (23.4) 

Other 35 (16.9) 71 (13.7) 41 (11.3) 

Unknown 25 (12.1) 104 (20.0) 155 (42.6) 

Ascites = Y (%) 104 (50.2) 162 (31.2) 91 (25.0) <0.001 

Portal vein thrombosis = Y (%) 35 (22.4) 66 (16.0) 58 (20.4) 0.142 

Portal hypertension = Y (%) 187 (90.3) 350 (67.4) 135 (37.2) <0.001 

BCLC Stage (%) <0.001 

A 61 (29.5) 180 (34.6) 117 (32.1) 

B 70 (33.8) 172 (33.1) 85 (23.4) 

C 49 (23.7) 147 (28.3) 152 (41.8) 

D 27 (13.0) 21 (4.0) 10 (2.7) 

Macrovascular invasion = Y (%) 41 (20.0) 94 (18.2) 76 (21.1) 0.549 

Metastases = Y (%) 17 (8.3) 63 (12.2) 76 (21.4) <0.001 

Lymph node involvement = Y (%) 16 (10.3) 51 (12.5) 60 (21.4) 0.001 

Spleen diameter cranio-caudal 
(mean (SD)) 

13.97 (3.52) 10.53 (3.31) 8.49 (3.08) <0.001 

(Continued)
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Table 3 Multivariate Cox Regression Analysis by BCLC Stages

Variable All BCLC 
(n=1112) 

BCLC A BCLC B BCLC C BCLC D

ECOG 1.38 (1.21–158), 
p < 0.0001 

1.46 (1.10–1.94), 
p = 0.010 

1.18 (0.92–1.52), 
p = 0.202 

1.49 (1.20–1.86), 
p < 0.001 

1.02 (0.63–1.66), 
p = 0.920 

Age (increase in 5 years) 1.09 (1.05–1.15), 
p < 0.0001 

1.24 (1.11–1.38), 
p < 0.001 

1.04 (0.96–1.12), 
p = 0.333 

1.05 (0.98–1.14), 
p = 0.165 

1.23 (0.99–1.54), 
p = 0.066 

Child-Score 1.20 (1.01–1.40), 
p=0.0236 

1.46 (0.94–2.26), 
p = 0.093 

1.83 (1.34–2.51), 
p < 0.001 

1.27 (0.99–1.63), 
p = 0.062 

1.74 (0.65–4.65), 
p = 0.272 

Ascites 1.68 (1.37–2.05), 
p < 0.0001 

1.13 (0.64–2.00), 
p = 0.673 

1.36 (0.92–2.01), 
p = 0.125 

1.68 (1.22–2.32), 
p = 0.002 

4.06 (1.57–10.47), 
p = 0.004 

BCLC Stage 1.60 (1.42–1.80) 
p < 0.0001 

n.a. n.a. n.a. n.a. 

Macrovascular invasion 1.16 (0.94–1.44) 
p = 0.1766 

0.64 (0.15–2.74), 
p = 0.549 

0.86 (0.49–1.52), 
p = 0.609 

1.32 (0.99–1.75), 
p = 0.055 

0.82 (0.40–1.69), 
p = 0.586 

Metastases 1.27 (1.00–1.62), 
p = 0.0509 

3.24 (0.44–23.91), 
p = 0.249 

1.75 (0.70–4.39), 
p = 0.236 

1.29 (0.97–1.72), 
p = 0.081 

2.75 (1.12–6.77), 
p = 0.028 

Spleen Diameter (increase in 5 cm 
steps) 

1.01 (0.99–1.04), 
p = 0.2690 

1.12 (0.84–1.48), 
p = 0.434 

1.06 (0.86–1.30), 
p = 0.588 

1.26 (1.00–1.58), 
p = 0.046 

1.02 (0.69–1.52), 
p = 0.921 

Platelets (increase in 50/nl steps) 1.10 (1.05–1.15), 
p < 0.0001 

1.08 (0.99–1.18), 
p = 0.070 

1.24 (1.12–1.36), 
p < 0.001 

1.07 (1.01–1.14), 
p = 0.029 

1.43 (1.14–1.79), 
p = 0.002 

Group: Low Platelets (<84/nl)  1.18 (0.94–1.49), 
p = 0.1563 

2.17 (1.25–3.76), 
p = 0.006 

1.16 (0.77–1.74), 
p = 0.471 

1.02 (0.66–1.58), 
p = 0.922 

0.93 (0.47–1.84), 
p = 0.830 

Group: High Platelets (>200/nl) 1.65 (1.35–2.02), 
p < 0.0001 

1.57 (0.99–2.48), 
p = 0.054 

1.93 (1.35–2.77), 
p < 0.001 

1.66 (1.20–2.29), 
p = 0.002 

2.55 (0.84–7.69), 
p = 0.097 

Notes: Multivariate Cox regression analysis by BCLC stages. Model variables from the previous model across all stages were included. Hazard ratios (HR) with 95% 
confidence intervals (CI) and p-values are presented, showing the stage-dependent prognostic significance of platelet counts, specifically the detrimental impact of elevated 
platelet counts (>200 000/µL) in BCLC B and C stages. 
Abbreviations: ECOG, Eastern Cooperative Oncology Group Performance Status; BCLC, Barcelona Clinic Liver Cancer Staging System; HR, Hazard Ratio; CI, Confidence 
Interval.

Table 2 (Continued). 

Variable Low Platelets (<84 
x109L) (n=182) 

Normal Range (84–200 
x109L) (n=545) 

High Platelets (>200 
x109L) (n=364) 

p-value 

AFP (ng/mL) (median [IQR]) 20.60 [5.20, 210.95] 14.90 [5.10, 310.50] 77.20 [4.70, 2693.00] 0.002

Bilirubin (mg/dl) (median [IQR]) 1.70 [1.15, 2.76] 1.00 [0.70, 1.50] 0.70 [0.50, 1.10] <0.001

Alkaline phosphatase (U/L) 
(median [IQR]) 

135.50 [104.00, 186.00] 136.00 [95.00, 189.00] 150.00 [106.75, 257.25] <0.001

INR (median [IQR]) 1.29 [1.18, 1.40] 1.13 [1.08, 1.30] 1.10 [1.00, 1.20] <0.001

Albumin in g/dl (median [IQR]) 3.40 [2.90, 3.90] 3.90 [3.40, 4.40] 4.00 [3.50, 4.33] <0.001

Platelet count (median [IQR]) 66.00 [52.00, 79.00] 139.00 [112.00, 168.00] 261.00 [226.00, 325.00] <0.001 

Notes: Baseline characteristics of patients according to the newly defined platelet ranges: low (<84,000/µL), normal (84,000–200,000/µL), and high (>200,000/µL). Values 
are shown as mean (standard deviation, SD) if normally distributed or median [interquartile range, IQR] if non-normally distributed; categorical data are presented as 
percentages. Statistical comparisons between platelet count groups used ANOVA for normally distributed variables, Kruskal–Wallis test for non-normally distributed 
variables, and Chi-square (χ²) test for categorical variables. 
Abbreviations: ECOG, Eastern Cooperative Oncology Group Performance Status; BMI, Body Mass Index; BCLC, Barcelona Clinic Liver Cancer Staging System; AFP, 
Alpha-Fetoprotein; INR, International Normalized Ratio.
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To further investigate this apparently conflicting information on the prognostic role of platelet counts and given that 
conventional platelet cutoffs did not adequately discriminate the different populations, we tested various cutoff values for 
discriminatory potential and found better discriminatory potential upon using two cutoff values (spp. Table 1). We 
identified that platelet counts above a cutoff of 200/nl indicated poorer survival in the patient population. The multi-
variate analyses confirmed that elevated platelet counts, according to the new cutoff of 200/µL, were negatively 
associated with survival in HCC patients. This finding aligns with the results of Pinter et al and Chen et al,9,16 showing 
that elevated platelet counts are associated with poorer survival in BCLC B and C stages (Table 3). The new lower cutoff 
(below 84/µL) closely approximates the commonly used 100/µL cutoff for assessing surgical risk in BCLC A patients 
hereby validating the study cohort and methodology (Table 3).5,17,18 A recent meta-analysis further supports our data, 
demonstrating that while low platelets (<100/nl) predict poorer prognosis in curative-intent HCC patients, elevated 
platelet counts are associated with worse outcomes in palliative treatment settings (BCLC B and C).19

Other prognostic markers, in addition to or in combination with platelet counts, can further support prognostic 
estimation in HCC. Inflammatory markers like the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte 
ratio (PLR) are associated with poorer outcomes, especially in HCC with BCLC B stage.20–24 The aspartate amino-
transferase to platelet ratio index (APRI) helps assess liver fibrosis, while C-reactive protein (CRP) reflects systemic 
inflammation and correlates with advanced disease.25–27 Lymphocyte-to-monocyte ratio (LMR) and red cell distribution 
width (RDW) have additionally shown a linkage between hematologic changes to prognosis.20,28 Additionally, Shi et al 
demonstrated that integrating platelet counts with CD8+ T cell levels improves prognostic accuracy in HCC patients with 
portal vein tumor thrombosis (PVTT).29 Combining these markers with platelet counts could create more comprehensive 
models for risk assessment and treatment planning in HCC.

Preclinical evidence suggests a complex, potentially detrimental role of platelets in hepatocarcinogenesis. For 
example, platelet-derived GPIbα, which plays a crucial role in platelet adhesion to blood vessels, has been shown to 
be critical for HCC development in a model of non-alcoholic steatohepatitis.30 Additionally, platelet releasates have been 
found to enhance the proliferative response of HCC cells.31 Other in vitro findings reinforce the importance of platelets in 
HCC pathogenesis,32 indicating that platelets themselves may play a harmful role. Padickakudy et al reported that 
platelet-derived serotonin promotes tumor angiogenesis with elevated serotonin levels predisposing patients to early HCC 
recurrence, collectively linking platelet-driven hypercoagulability to venous thromboembolic events and poorer 
prognosis.33 Further studies are needed to delineate the impact of platelets on HCC progression to advance biomarker 
discovery and therapeutic targeting.

Despite its multicentric nature, our study has several limitations. Platelet counts were not adjusted for inflammatory 
markers such as C-reactive protein (CRP) or leukocyte numbers, which could influence the results. Additionally, the absence 
of a validation cohort means that these findings require further confirmation through subsequent studies. Therapy-related 
variables (eg, sorafenib, SIRT) could further refine prognosis and survival outcomes. Data collection protocols across centers 

Figure 2 (A) Kaplan-Meier survival analysis with the newly defined platelet count cutoffs for BCLC stage A patients (B) Kaplan-Meier survival analysis with the newly 
defined platelet count cutoffs for BCLC stage B patients (C) Kaplan-Meier survival analysis with the newly defined platelet count cutoffs for BCLC stage C patients. 
Abbreviation: BCLC, Barcelona Clinic Liver Cancer Staging system.
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may introduce variability and could impact reliability and standardization. Further the study design is retrospective and 
missing information (ie variceal status) or inconsistencies could affect the reliability of the conclusions.

The impact of platelet count was adjusted for surrogate markers of portal hypertension and comprehensively analyzed 
across different BCLC stages. This study revealed a stage-dependent association of elevated platelet counts with poor 
HCC prognosis and suggests a new platelet cutoff (200/µL) for assessing prognosis in BCLC B and C patients, which 
could enhance risk stratification and guide therapeutic decision-making.
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