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Abstract

Background: The combination of atezolizumab and bevacizumab has become the stan-
dard first-line systemic therapy for advanced hepatocellular carcinoma (HCC). However,
pivotal clinical trials enrolled highly selected populations, excluding patients with comor-
bidities or clinical conditions frequently encountered in real-world practice, which remain
areas of uncertainty with limited guidance.

Obijective: To develop a literature review and consensus recommendations on the use of
bevacizumab-containing regimens in special populations with advanced HCC, particularly
patients underrepresented or excluded from randomised clinical trials.

Methods: This expert consensus was developed using a structured modified Delphi
methodology. A multidisciplinary panel of ten hepatologists and clinical oncologists from
different institutions formulated clinical questions using the PICO framework across
11 predefined domains related to bevacizumab safety and use. A PRISMA-informed lit-
erature review was conducted, prioritising clinical guidelines, randomised trials, meta-
analyses and observational studies. Evidence was appraised using the Oxford Centre for 5252.5\2?013%?/22002266
Evidence-Based Medicine Levels of Evidence. Recommendations were drafted, reviewed, ’
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Conclusion: This expert consensus provides practical, evidence-informed guidance on the use of bevacizumab in special populations with
advanced HCC. By addressing common real-world clinical scenarios not adequately covered by existing guidelines, these recommendations
aim to promote consistent, safe and individualised application of bevacizumab-based therapy in routine clinical practice.

Keywords: hepatocellular carcinoma, bevacizumab, atezolizumab, patient safety, real-world evidence, consensus

Background

Hepatocellular carcinoma (HCC) is the most common primary liver malignancy and represents a significant and growing global health chal-
lenge, with increasing incidence and high mortality worldwide [1]. A substantial proportion of patients are diagnosed at an advanced stage,
often in the context of underlying chronic liver disease, limiting curative options and resulting in historically poor clinical outcomes. Recent
advances in systemic therapy, including targeted agents and immune checkpoint inhibitors, have significantly altered the therapeutic land-
scape for advanced HCC, improving survival outcomes in selected patient populations [2].

The combination of atezolizumab, a programmed death-ligand 1 (PD-L1) inhibitor, with bevacizumab, a monoclonal antibody targeting vas-
cular endothelial growth factor (VEGF), has emerged as a preferred first-line systemic therapy for patients with advanced HCC, supported
by robust evidence from randomised clinical trials [3-5]. This regimen exerts complementary antitumor effects through immune modulation
and inhibition of tumour angiogenesis and has demonstrated superior efficacy compared with sorafenib, leading to its incorporation into
international treatment guidelines [6, 7].

However, translating these trial results into routine clinical practice is complicated by the highly selected nature of the study populations. Key
clinical trials evaluating atezolizumab and bevacizumab excluded patients with conditions frequently encountered in real-world HCC popula-
tions, including clinically significant portal hypertension, untreated or high-risk gastroesophageal varices, recent bleeding events, substantial
cardiovascular comorbidities, impaired renal function, poor performance status, advanced age or the need for therapeutic anticoagulation
[8-10]. Many of these characteristics constitute relative, rather than absolute, contraindications to bevacizumab use, yet their presence
introduces considerable uncertainty regarding treatment safety and the risk-benefit balance.

The safety profile of bevacizumab is well characterised across multiple tumour types, with known risks including bleeding, arterial and venous
thromboembolic events, hypertension, proteinuria, impaired wound healing and, less commonly, gastrointestinal perforation [11]. While
most adverse events (AEs) are manageable with appropriate monitoring and supportive care, patients with cirrhosis and portal hypertension
may be particularly vulnerable to VEGF inhibition-related complications [12]. Notably, the evidence base guiding the use of bevacizumab in
these higher-risk populations remains limited and largely derives from subgroup analyses, retrospective series or extrapolation from non-
HCC settings. Consequently, treatment decisions regarding the use of bevacizumab in special populations are frequently individualised and
influenced by clinicians’ experience, institutional policies and regional practice patterns. This variability reflects the absence of consensus-
driven guidance and underscores an unmet need in contemporary HCC management.

In response to this gap, a multidisciplinary expert panel was convened to systematically evaluate the available evidence and clinical experi-
ence on the use of bevacizumab-containing regimens in patients with advanced HCC who do not meet conventional clinical trial eligibility
criteria. Using a structured consensus methodology, this initiative aims to develop practical, evidence-informed recommendations for patient
selection, risk stratification and management strategies for bevacizumab in special populations, to promote consistency in clinical decision-
making, enhance patient safety and support individualised treatment approaches in real-world practice.

Methods

Study design and consensus framework
This manuscript represents an expert consensus developed using a structured, modified Delphi methodology. The process was designed to

synthesise the best available evidence and expert clinical judgment to address the use of bevacizumab-containing regimens in special popula-
tions with HCC, particularly those underrepresented in randomised clinical trials.
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A core leadership group (CGL and LF) convened an expert panel consisting of ten physicians with recognised expertise in HCC management.
Panel members were drawn from different academic and clinical institutions and medical societies across multiple regions of Brazil, ensuring
geographic diversity and a representation of real-world practice patterns. The panel included specialists in hepatology and clinical oncology
actively involved in the care of patients with advanced HCC.

The core panel predefined the objectives and scope of the consensus. Clinical questions were formulated according to the PICO framework
(Patient/Problem/Population, Intervention, Comparison/Control, Outcome) [13] and structured across 11 predefined domains relevant to
bevacizumab use in special populations: (1) anticoagulant therapy, (2) hereditary coagulopathies, (3) liver dysfunction, (4) renal impairment,
(5) thrombocytopenia, (6) cerebrovascular disease, (7) cardiopathies, (8) age extremes; (9) high body weight, (10) major and minor procedures
and (11) risk of digestive bleeding (Table 1).

The proposed PICO questions were evaluated by the full expert panel and formed the framework for subsequent evidence retrieval and
recommendation development

Evidence identification and selection (PRISMA-informed approach)

For each PICO question, a designated panel member conducted a systematic literature search. Searches were limited to studies published
in English and focused on clinical practice guidelines, randomised controlled trials, meta-analyses and observational studies relevant to the
safety and use of bevacizumab in the predefined clinical scenarios. A structured literature review was performed for each predefined PICO
question using MEDLINE (via PubMed). Searches were conducted between August 2025 and January 2026 and included studies published
from database inception through January 2026.

Table 1. PICO questions and descriptions.

P (opulation) | (ntervention) C (omparator) O (utcome)

Anticoagulants Bevacizumab Other therapies or adjust Safety (bleeding) and efficacy
anticoagulants or no active
treatment

Hereditary coagulopathies | Bevacizumab Other therapies or no active Safety (bleeding) and efficacy
treatment

Liver dysfunction Bevacizumab Other therapies or no active Safety (decompensation) and efficacy
treatment

Renal impairment Bevacizumab Other therapies or no active Safety (toxicities) and efficacy
treatment

Thrombocytopenia Bevacizumab Other therapies or no active Safety (bleeding) and efficacy
treatment

Cerebrovascular disease Bevacizumab Other therapies or no active Safety (neurological deterioration)
treatment and efficacy

Cardiopathies Bevacizumab Other therapies or no active Safety (cardiac events) and efficacy
treatment

Age extremes Bevacizumab Other therapies or no active Safety (toxicities) and efficacy
treatment

Obesity Bevacizumab Other therapies or no active Safety (toxicities) and efficacy
treatment or dose adjustments

Procedures (major and Bevacizumab Other therapies or no active Safety (procedure-related

minor) treatment or schedule complications) and efficacy
adjustments

Risk of digestive bleeding | Bevacizumab Other therapies or no active Safety (bleeding) and efficacy
treatment
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Search strategies combined Medical Subject Headings and free-text terms related to ‘HCC, ‘bevacizumab’, ‘atezolizumab’, “anti-VEGF’, ‘portal
hypertension’, ‘gastroesophageal varices’, ‘bleeding’, ‘anticoagulation’, ‘antiplatelet therapy’, ‘thrombocytopenia’, ‘renal impairment’, ‘liver dys-

function’, “cardiovascular disease’, ‘cerebrovascular disease’, ‘elderly’, ‘obesity’, ‘surgery’ and related concepts using Boolean operators (“AND”
and “OR”).

Eligible publications included international clinical practice guidelines, randomised clinical trials, prospective and retrospective observational
studies, systematic reviews and meta-analyses. When HCC-specific evidence was unavailable, clinically relevant evidence from other solid
tumours treated with bevacizumab was considered to inform the recommendations. Reference lists of eligible publications and major guide-
lines were manually screened to identify additional relevant studies. The literature selection process followed a PRISMA-informed approach
[14]. Titles and abstracts were screened according to the predefined PICO questions. Full-text articles were subsequently reviewed for eligi-
bility, considering study design, patient population, clinical applicability and reported efficacy and safety outcomes.

Development, grading and approval of recommendations

Draft recommendations were prepared by the panel member assigned to each PICO question and independently reviewed by at least one
additional expert before discussion by the full panel. Recommendations were formulated after considering the quality and consistency of the
available evidence, the expected balance between benefits and harms, clinical applicability and expert clinical judgment.

The level of evidence supporting each recommendation was classified according to the Oxford Center for Evidence-Based Medicine (OCEBM)
levels of evidence, adapted from the Oxford 2011 framework [15] (Table 2), whereas the strength of recommendation (strong, moderate or
weak) reflected the panel’s overall confidence following structured Delphi discussion and voting.

Final recommendations were approved through anonymous electronic voting. A predefined threshold of 275% agreement was required for
consensus approval. Agreement levels were classified as ‘Consensus’ (100% agreement) or ‘Major agreement’ (75%-99% agreement). For
transparency, the level of agreement achieved for each recommendation is reported throughout the manuscript. The final manuscript was
reviewed and approved by all coauthors before submission. In addition, the consensus recommendations were externally discussed with
regional experts during the V HCC Annual Meeting (Austral Hospital, December 2025) before finalisation.

Results

In the following subsections, each predefined PICO question is addressed individually. For each clinical domain, the available evidence is
summarised, critically appraised and interpreted in the context of patients with advanced HCC, with particular attention to populations
underrepresented in randomised clinical trials. Based on this evidence review and the structured Delphi process, consensus-based recom-
mendations are formulated for each PICO question. Each subsection concludes with a clearly defined consensus statement that specifies the
level of evidence and the strength of recommendation to support consistent and transparent clinical decision-making. The literature review
and voting steps were performed between August 2025 and January 2026. All the recommendations achieved at least a major agreement in
the first round of voting. Figure 1 represents the rationale, developments and key messages.

Table 2. OCEBM framework adopted in the document.

Level of evidence Type of study
1 Systematic reviews of randomised controlled trials (RCTs)
2 RCT or observational studies with dramatic effects

Non-randomised controlled cohort/follow-up study/control arm of randomised trial

3 . L s
(systematic review is generally better than an individual study)

4 Case-series, case-control, or historically controlled studies

Expert opinion
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Consensus recommendations supporting safer real-world use of bevacizumab in advanced HCC
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Figure 1. The rationale for the elaboration of the topics addressed and the main evidence gaps motivated the elaboration of a consensus discussion,
highlighting the role of patient selection and multidisciplinary care.

1. Use of anticoagulants: is there sufficient evidence supporting the use of bevacizumab in patients using anticoagulants, considering
the potential risk of bleeding?

The concomitant use of bevacizumab and anticoagulants has been evaluated across different oncologic settings. In patients with metastatic
colorectal cancer and lung cancer, the combined use of bevacizumab and anticoagulants for the treatment of thrombotic events has generally
not been associated. In a retrospective cohort of 162 patients, 43.2% discontinued bevacizumab and 58.8% continued treatment after the
diagnosis of thrombosis. Most patients received low-molecular-weight heparin. Bleeding rates were similar between the two groups (30.0%
versus 29.3%), with no impact on survival outcomes [16].

In another study involving ovarian cancer, seven patients were treated with bevacizumab in combination with direct oral anticoagulants
(DOACs), and two non-clinically significant bleeding events were reported [17]. Within the DOAC class, retrospective data suggest that
apixaban may have a more favourable safety profile than rivaroxaban, the latter being associated with a higher frequency of bleeding events
in patients with colorectal cancer treated with bevacizumab [18]. Additional studies have also supported the preferential use of apixaban in
oncology populations [19].

In HCC, however, the clinical scenario is distinct. The combination of atezolizumab and bevacizumab, evaluated in the pivotal IMbrave150
trial, has become a standard first-line therapy for advanced HCC. Nevertheless, this trial excluded patients receiving anticoagulants or anti-
platelet agents (except for prophylactic doses of acetylsalicylic acid) due to concerns about severe bleeding. Despite this careful patient
selection, bleeding occurred in approximately 25% of patients, with grade 23 events observed in 6%, predominantly involving gastrointestinal
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bleeding related to varices. However, it is important to point out that Vp4 thrombosis was unbalanced between arms, with more patients
in the atezolizumab plus bevacizumab arm than in the sorafenib arm (n = 48 versus 25) [5]. Additionally, experimental studies suggest that
portal pressure and portosystemic collateralisation are reduced by anti-VEGF therapies such as bevacizumab and tyrosine kinase inhibitors
[20, 21]. These findings underscore that bleeding risk in HCC cannot be solely attributable to the pharmacologic effects of bevacizumab, but
largely reflects the underlying cirrhosis-associated pathophysiology, including portal hypertension, gastroesophageal varices, thrombocyto-
penia and coagulopathy.

A real-world retrospective study evaluated the safety and efficacy of atezolizumab plus bevacizumab in patients with HCC receiving anti-
platelet or anticoagulant therapy - populations excluded from IMbrave150 - compared with patients not receiving these agents. A total of
185 patients were included (157 without and 28 with antiplatelet/anticoagulant therapy). The most frequently used agents were edoxaban
(n = 9), apixaban (n = 5), rivaroxaban (n = 2) and clopidogrel (n = 6). Grade >3 bleeding events occurred in 11 and 3 patients, respectively,
with no significant difference in incidence between the two groups (p = 0.547). Similarly, no differences were observed in overall survival or
progression-free survival. The Albumin-Bilirubin (ALBI) score was associated with an increased risk of bleeding (p = 0.038), reinforcing the
relevance of liver dysfunction severity as a bleeding risk factor, whereas macrovascular invasion was not associated with grade >3 haem-
orrhagic events (p = 0.167). When patients receiving anticoagulants, high-dose antiplatelet agents and low-dose antiplatelet agents were
analysed collectively, no increased risk of bleeding events of any grade or grade 23 was observed (p = 0.494) [22].

Larrey et al [23] described a cohort of 43 patients with HCC treated with atezolizumab and bevacizumab, of whom 48.8% were receiving cura-
tive anticoagulation. The authors found that 14% presented with acute variceal bleeding (AVB), with a median time to bleeding of 3 months,
and there were no bleeding-related deaths. In multivariate analysis, a history of variceal bleeding (p = 0.03) was associated with acute bleed-
ing, whereas anticoagulation was not (p = 0.17) [23]. In another real-world study of 464 patients with HCC, 325 received atezolizumab and
bevacizumab, and 139 received lenvatinib. Bleeding episodes were reported in 57 (18%) patients receiving atezolizumab and bevacizumab
compared with 15 (11%) receiving lenvatinib (p = 0.07). The incidence of overall bleeding, variceal haemorrhage and thromboembolic events
did not differ significantly between patients who received atezolizumab and bevacizumab and those who received lenvatinib over 6 months.
Anticoagulation was used by 29% and 27% of patients receiving atezolizumab and bevacizumab and lenvatinib, respectively. Anticoagulation
was significantly associated with an increased risk of non-gastrointestinal bleeding (odds ratio 2.3, 95% Cl 1.1-4.9; p = 0.02), but not with
gastrointestinal or variceal bleeding. In particular, the use of DOACs was linked to non-gastrointestinal bleeding episodes in this cohort [24].

Thus, while there is more structured evidence on the concomitant use of bevacizumab and anticoagulants in other solid tumours, decision-
making in HCC must be individualised and multidisciplinary. Pre-treatment endoscopic evaluation, careful selection of the anticoagulant
- preferably apixaban - and close clinical monitoring are essential to mitigate bleeding risk without compromising the oncologic efficacy of
bevacizumab-based regimens.

Recommendation (consensus; 100% agreement)

In patients with HCC receiving low-dose aspirin for cardiovascular prevention, bevacizumab can be administered without routine treatment
modification (Level of evidence 2; strong recommendation).

In patients requiring therapeutic anticoagulation or clopidogrel, bevacizumab may be considered following individualised multidisciplinary
assessment and careful monitoring for bleeding complications (Level of evidence 3; moderate recommendation).

2. Dialysis and renal impairment: what is the evidence supporting the use of bevacizumab in patients with renal function impairment,
regarding safety and efficacy?

Bevacizumab is a recombinant humanised monoclonal antibody with a molecular weight of approximately 149 kDa. Its elimination occurs
predominantly through systemic proteolytic catabolism rather than hepatic metabolism or renal excretion. Consequently, bevacizumab is not
dialyzable, and its pharmacokinetic profile in patients undergoing haemodialysis is comparable to that observed in individuals with preserved
renal function [25]. These characteristics support the biological plausibility of administering bevacizumab in patients with end-stage renal
disease (ESRD) without dose adjustment. Nevertheless, proteinuria is a frequent AE associated with bevacizumab, which is usually asymp-
tomatic but may progress to nephrotic syndrome or renal thrombotic microangiopathy [26].
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Although prospective studies evaluating bevacizumab specifically in patients with HCC undergoing dialysis are lacking, evidence from other
malignancies provides indirect safety data. Published reports describe at least 13 patients with unresectable or recurrent colorectal cancer or
renal cell carcinoma receiving bevacizumab-containing chemotherapy while on maintenance haemodialysis. With one notable exception - a
patient with renal cell carcinoma who developed haemorrhagic gastritis due to angiodysplasia and intracerebral haemorrhage after prolonged
therapy - serious bevacizumab-related toxicities were uncommon. Importantly, most reported patients did not experience grade 3-4 hyper-
tension or major bleeding events [27].

Patients with ESRD are intrinsically at higher risk for cardiovascular and cerebrovascular complications, as well as thrombotic and bleeding
events. Therefore, although bevacizumab does not appear to confer unexpected toxicity in dialysis patients, its use requires careful risk
assessment, detailed patient counselling and enhanced monitoring, particularly for blood pressure elevation and haemorrhagic complica-
tions. In this context, data suggesting that lower doses of bevacizumab (<15 mg/kg) may achieve non-inferior progression-free and overall
survival with reduced rates of proteinuria are clinically relevant and may support dose-adapted strategies in high-risk populations such as
dialysis patients [28].

Atezolizumab shares similar pharmacokinetic properties, with a high molecular weight (atezolizumab ~145 kDa), catabolic clearance and
lack of dialysability. Available evidence indicates that it can be administered safely in patients undergoing haemodialysis without dose modi-
fication. Retrospective analyses across multiple tumour types have shown comparable rates of immune-related AEs between ESRD and
non-ESRD populations. Published case reports describe at least four dialysis patients treated with atezolizumab for non-HCC malignancies
without serious immune-related toxicity [27].

In this context, limited but emerging data on the combination of atezolizumab and bevacizumab in patients with HCC undergoing haemodi-
alysis are encouraging. Case-based evidence suggests that this regimen can be delivered without unexpected toxicity, and disease control
has been observed in selected patients. However, given the small number of reported cases and the absence of prospective studies, the
efficacy of this combination in the dialysis population remains uncertain [29].

In summary, the available pharmacokinetic data, extrapolated evidence from other malignancies and limited real-world experience suggest
that bevacizumab - alone or in combination with atezolizumab - may be administered to selected patients with unresectable HCC undergo-
ing haemodialysis, without dose adjustment. Nevertheless, due to the scarcity of robust clinical data and the elevated baseline risk of vascular
complications in ESRD, such treatment should be individualised, undertaken within a multidisciplinary framework and accompanied by rigor-
ous monitoring for cardiovascular, renal and haemorrhagic AEs.

Recommendation (consensus; 100% agreement)

Atezolizumab plus bevacizumab may be administered without dose adjustment in patients with mild, moderate or severe renal impairment
(Level of evidence 3; moderate recommendation).

In patients receiving chronic haemodialysis, treatment may be considered at standard doses following individualised multidisciplinary evalu-
ation and close monitoring, recognising that the available evidence is limited to observational studies and case reports (Level of evidence 4;
weak recommendation).

3. Cardiopathies: are there sufficient evidence supporting the use of bevacizumab in patients with cardiac comorbidities?

Although relatively uncommon, cardiovascular AEs are potential complications of bevacizumab-based therapies. The presence of comorbidi-
ties, including pre-existing cardiovascular disease, may influence the risk of toxicity and should be carefully evaluated [30].

Bevacizumab is associated with cardiovascular events, including hypertension, heart failure, arterial thrombosis, acute myocardial infarction
and stroke, particularly in individuals with underlying risk factors [12]. Atezolizumab, in contrast, has a less pronounced cardiovascular toxic-
ity profile but may be associated with immune-mediated events, such as myocarditis [31].

In the pivotal IMbravel50 trial, patients with New York Heart Association class Il or higher heart disease, recent myocardial infarction or
cerebrovascular accident, severe arrhythmias, unstable angina or poorly controlled hypertension were excluded. Grade 23 hypertension was
observed in 12% of patients treated with atezolizumab plus bevacizumab and in 9% of those treated with sorafenib. Heart failure and myo-
cardial infarction were reported in 0.3% of patients in the experimental arm [5].
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Real-world data provide additional insights. In a retrospective study including 296 patients, the incidence of grade 23 hypertension was 3.7%
[8]. In an analysis specifically evaluating cardiovascular AEs among 83 patients treated with atezolizumab plus bevacizumab, the incidence
of myocarditis and myocardial infarction was 4.8% and 2.4%, respectively - higher than that reported in the pivotal trial. Cardiovascular risk
was increased in patients with hypertension or diabetes mellitus. In this cohort, patients with controlled comorbidities were included; 55.1%
had arterial hypertension, and 39.5% had diabetes mellitus. Patients with a CARDIOSOR score 25 had a higher risk of cardiovascular events
(Table 3) [30].

Another study analysed data from VigiBase, the World Health Organization’s global database of adverse drug reaction reports, which con-
tains more than 28 million records since 1968. A total of 32.5 million valid reports (after excluding duplicates) were included through Decem-
ber 2022. The analysis evaluated cardiovascular toxicities associated with atezolizumab, bevacizumab and their combination, according to
MedDRA definitions. Disproportionality analyses using the reporting odds ratio (ROR) and information component (IC) were applied, with
signals considered significant when the lower limit of the IC was >0 and the ROR was >1. Among 84,951 reports involving bevacizumab,
10,595 involving atezolizumab and 2,092 involving both agents, most patients were aged 245 years. Bevacizumab showed significant asso-
ciations with multiple cardiovascular events, including hypertension (ROR = 5.28; IC = 2.31), arterial embolism and thrombosis (ROR = 2.26;
IC = 1.14), myocardial infarction (ROR = 1.42; IC = 0.48), central nervous system ischemia (ROR = 2.32; IC = 1.18), supraventricular tachyar-
rhythmias (ROR = 2.03; IC = 0.99), ventricular tachyarrhythmias (ROR = 1.89; IC = 0.87), heart failure (ROR = 1.94; IC = 0.93), shock (ROR =
1.35; IC = 0.41), pericarditis (ROR = 1.19; IC = 0.21), haemorrhage-related clinical events (ROR = 2.08; IC = 1.00), haemorrhagic laboratory
abnormalities (ROR = 1.40; IC = 0.42), cerebral haemorrhage (ROR = 2.01; IC = 0.98), pulmonary hypertension (ROR = 1.57; IC = 0.61),
venous embolism and thrombosis (ROR = 6.25; IC = 2.57), cardiomyopathy (ROR = 3.68; IC = 1.84) and respiratory failure (ROR = 1.36; IC =
0.42), highlighting its potential cardiovascular risk profile [32]

These findings underscore the importance of treatment individualisation, multidisciplinary management and proactive monitoring, particu-
larly in patients with comorbidities. Patients with decompensated heart failure, severe hypertension, recent thromboembolic events or unsta-
ble coronary artery disease may be considered ineligible for atezolizumab plus bevacizumab in high-risk scenarios. For patients receiving
treatment, regular blood pressure monitoring, appropriate antihypertensive therapy and temporary or permanent discontinuation of bevaci-
zumab in cases of uncontrolled hypertension are recommended. Patients who develop hypertensive crisis or heart failure should discontinue
bevacizumab therapy. Agents with proven cardiovascular benefit - such as angiotensin-converting enzyme (ACE) inhibitors or beta-blockers
in hypertensive patients, sodium-glucose cotransporter 2 inhibitors in patients with diabetes, or statins in those with dyslipidemia - may be
preferentially used. No specific antihypertensive agent provides superior control of bevacizumab-induced hypertension, though different
classes may have secondary effects. For example, ACE inhibitors are recommended for treating proteinuria (also induced by bevacizumab),
whereas caution is advised against using the calcium channel blocker nifedipine, which has been shown to induce VEGF secretion [33, 34].
Finally, personalised cardiovascular risk assessment tools, such as the CARDIOSOR score, may help identify patients who could benefit from
early preventive interventions.

Recommendation (consensus; 100% agreement)

Patients with stable cardiovascular disease may receive atezolizumab plus bevacizumab after appropriate cardiovascular evaluation and opti-
misation of modifiable risk factors (Level of evidence 2; strong recommendation).

Table 3. CardioSor score.

Variables Points

Agez 65 years 2

Arterial hypertension

Diabetes mellitus

Dyslipidemia

Wk |k |~

Peripheral vascular disease
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Bevacizumab should be avoided in patients with uncontrolled hypertension, recent myocardial infarction or unstable angina, decompensated
heart failure or other unstable cardiovascular conditions until these have been adequately treated and stabilised (Level of evidence 2; strong
recommendation).

4. Hereditary coagulopathy: what is the evidence available of bevacizumab use in patients with hereditary coagulopathy?

Evidence on this topic is limited, particularly outside the context of hereditary haemorrhagic telangiectasia (HHT), as most studies focus
on the use of bevacizumab to treat bleeding associated with vascular malformations in HHT, rather than its oncologic use in patients with
coagulopathies. The bleeding risk associated with bevacizumab is well documented in general populations, but data specifically regarding
hereditary coagulopathies are scarce.

A phase Il, multicentre, randomised, double-blind study including 24 patients evaluated intravenous bevacizumab versus placebo in HHT
patients with severe bleeding. The study demonstrated a numerical reduction in transfusion requirements, and bleeding risk was not signifi-
cantly increased with bevacizumab (5 mg/kg every 2 weeks). Haemorrhagic AEs were rare, suggesting relative safety in HHT [35]. Another
multicentre, retrospective international study across 12 centres, including 238 HHT patients treated with systemic bevacizumab, reported
reduced bleeding, particularly epistaxis and lower transfusion requirements. Only 5% of patients experienced treatment-emergent AEs,
including 2% with thromboembolic events; no bleeding events were reported, further supporting the potential safety of HHT [36]. A single-
centre retrospective study of 57 patients with HHT-related bleeding and/or high-output heart failure suggested that bevacizumab effectively
reduced bleeding, with a low incidence of haemorrhagic AEs (no severe bleeding reported) [37]. In another retrospective database study from
HHT centres evaluating 69 patients with HHT-related bleeding and/or high-output heart failure, improvements were observed in epistaxis
and gastrointestinal bleeding. Bleeding as an AE occurred in two patients (2.8%): one gastrointestinal grade 3 and one fatal pulmonary haem-
orrhage (grade 5) [38].

Evidence in other hereditary coagulopathies is less robust. A case report described a patient with Glanzmann thrombasthenia and gastroin-
testinal angiodysplasias causing melena and iron-deficiency anaemia who was successfully treated with bevacizumab, suggesting safety in
selected cases [39]. Another report described the use of bevacizumab with chemotherapy in a patient with mild haemophilia B and meta-
static colon cancer. The patient tolerated the combination without bleeding, and haematologic monitoring remained stable [40]. Finally, a
case of a patient with type IIA von Willebrand disease and refractory gastrointestinal bleeding from intestinal angiectasias, dependent on
weekly transfusions despite factor VIII prophylaxis and octreotide, was treated with bevacizumab (5 mg/kg every 2 weeks). This resulted in
immediate cessation of bleeding, transfusion independence and sustained complete response after 4 months, without AEs [41]

In summary, most available studies focus on HHT, given its vascular malformations that frequently affect the liver and are of interest in
hepatic tumours. Paradoxically, bevacizumab is used to reduce bleeding in HHT, with consistent data showing safety and efficacy without a
significant increase in haemorrhagic risk. Only isolated case reports exist for haemophilia, Glanzmann thrombasthenia and von Willebrand
disease, showing no major toxicities and potential benefit in controlling gastrointestinal bleeding. These findings suggest that bevacizumab
may be safe in specific platelet/coagulation disorders, although more data are needed, and a multidisciplinary risk stratification is desirable.

No study has directly evaluated the use of bevacizumab in patients with hepatic tumours and hereditary coagulation disorders simultane-
ously. The IMbrave150 trial excluded patients with haemoptysis within the month prior to treatment initiation or with evidence of significant
bleeding diathesis or coagulopathy [5]. Therefore, clear data regarding hereditary coagulopathies are lacking. In patients with liver tumours
and hereditary coagulopathies, bevacizumab use requires careful evaluation, intensive monitoring for haemorrhagic events (especially gastro-
intestinal and hepatic) and appropriate management strategies (e.g. coagulation factor prophylaxis in haemophilia). Future studies are needed
to clarify bleeding risk in coagulopathies beyond HHT.

Recommendation (major agreement; 90% agreement)
Bevacizumab may be considered in selected patients with hereditary coagulopathies after individualised multidisciplinary evaluation, opti-

misation of the underlying bleeding disorder and careful assessment of the expected benefits and haemorrhagic risks (Level of evidence 5;
weak recommendation).
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5. Prior or active cerebrovascular disease: what is the evidence supporting the use of bevacizumab in patients with cerebrovascular
disease?

Since the earliest studies evaluating bevacizumab in the treatment of solid tumours, ischaemic and haemorrhagic AEs were anticipated based
on its mechanism of action on the vascular endothelium. Consequently, patients with underlying cardiovascular and cerebrovascular disease,
as well as those at increased risk of haemorrhagic complications, have traditionally been excluded from clinical trials assessing bevacizumab.
After more than two decades of clinical experience with this anti-angiogenic agent across multiple solid tumours, the medical literature indi-
cates that bevacizumab use is associated with an increased risk of cerebrovascular events (CVE).

The most robust evidence comes from a systematic review and meta-analysis of randomised trials evaluating bevacizumab in patients with
advanced solid tumours, comparing experimental arms containing bevacizumab with control arms without bevacizumab. A total of 12,917
patients from 17 randomised trials were included. The absolute incidence of CVE among patients receiving bevacizumab was 0.5%. The
relative risk (RR) of CVE associated with bevacizumab was 3.28 (95% Cl, 1.97-5.48), with an RR of 3.22 (95% Cl, 1.71-6.07) for ischaemic
events and 3.09 (95% Cl, 1.36-6.99) for haemorrhagic events. The risk increased with higher doses of the anti-angiogenic agent, with an RR
of 1.96 (95% Cl, 0.76-5.06) at 2.5 mg/kg/week and 3.97 (95% Cl, 2.15-7.36) at 5 mg/kg/week. The risk was also higher in colorectal cancer
compared with other solid tumours. Importantly, patients with HCC were not included in this meta-analysis [42].

In randomised studies evaluating bevacizumab in HCC, the most commonly used dose is 5 mg/kg/week. Across these trials, the incidence
of CVE was below 0.5%. In the IMbrave150 trial, one fatal subarachnoid haemorrhage was reported in the atezolizumab plus bevacizumab
arm, with no such events in the sorafenib arm [5]. In the phase Ib GO30140 study, in the randomised cohort comparing atezolizumab plus
bevacizumab versus atezolizumab monotherapy, no CVEs were reported [3]. In the phase Il EMERALD-1 trial, in which patients with HCC
were randomised to transarterial chemoembolisation (TACE) plus placebo (arm 1), TACE plus durvalumab plus placebo (arm 2), or TACE plus
durvalumab plus bevacizumab (arm 3), two ischaemic CVEs occurred in arm 3, one ischaemic and one haemorrhagic CVE occurred in arm 2
and one ischaemic CVE occurred in arm 1 [43]. In the randomised phase Ib/Il MORPHEUS-Liver study, patients with HCC were randomised
to tiragolumab plus atezolizumab plus bevacizumab versus atezolizumab plus bevacizumab; one ischaemic CVE was reported in the triplet-
therapy arm [44]. In the phase IIl ORIENT-32 trial comparing sintilimab plus bevacizumab versus sorafenib, one ischaemic CVE was reported
in the combination arm and one haemorrhagic CVE in the sorafenib arm [45]. In a large real-world study comparing the efficacy and safety
of atezolizumab plus bevacizumab versus lenvatinib in patients with advanced HCC, no CVEs were reported among the 864 patients treated
with the anti-PD-L1/anti-angiogenic combination [46]. In the IMbrave150 trial, patients with cerebral ischemia within the previous 3 months,
as well as those with recent haemorrhagic events, were excluded. Most real-world studies do not explicitly list recent CVE as exclusion cri-
teria [47], although such patients are unlikely to be considered candidates for systemic therapy in routine practice and are therefore under-
represented in observational cohorts. There are no data that clearly contraindicate bevacizumab in patients with remote or resolved CVE.

Recommendation (consensus; 100% agreement)

Patients with a remote history of ischaemic stroke or transient ischaemic attack who have achieved clinical stability and optimal secondary
prevention may be considered for atezolizumab plus bevacizumab following individualised multidisciplinary evaluation (Level of evidence 2;
moderate recommendation).

Bevacizumab should generally be avoided in patients with recent CVE (<3 months) until adequate clinical stabilisation has been achieved
(Level of evidence 5; strong recommendation).

6. Altered liver function: are the data on the use of bevacizumab applicable to patients with altered liver function?

Most patients with HCC have underlying chronic liver disease, making hepatic function a key determinant of both prognosis and therapeu-
tic success. The combination of atezolizumab and bevacizumab is considered a first-line therapy for advanced HCC, based on the pivotal
IMbrave150 trial, which predominantly enrolled patients with preserved liver function (Child-Pugh (CP) A). Consequently, scientific evidence
supporting this combination in patients with CP B liver function remains limited [5]. In the pivotal clinical trials, however, the proportion of
patients with cirrhosis has been inconsistently reported, and a non-negligible fraction of participants has non-cirrhotic HCC - particularly in
Asian cohorts with chronic hepatitis B infection.

ecancer 2026, 20:2234; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2026.2234 10


https://doi.org/10.3332/ecancer.2026.2234

In recent years, real-world studies and retrospective analyses have the understanding of the safety and efficacy of atezolizumab and bevaci-
zumab in this setting. D’Alessio et al [48] in a multicentre cohort, demonstrated that patients with CP B had AE rates similar to those of CP A
patients, with a median overall survival of 14.9 months and progression-free survival of 6.8 months, despite inferior survival compared with
CP A patientsClique ou toque aqui para inserir o texto.. Other real-world studies have corroborated these findings [49, 50]. In a Korean mul-
ticentre study, improved survival was observed in CP A5 patients; however, clinically compensated CP B7 patients (without encephalopathy
or ascites, total bilirubin <2 mg/dL and albumin 22.8 g/dL) exhibited survival outcomes comparable to those of CP A6 patients [51]. Similarly,
in a U.S. multicentre study, CP B7 patients derived clinical benefit from atezolizumab plus bevacizumab without significant AEs, although
survival remained inferior to that of CP A patients [50]. These studies suggest that improved stratification of CP B patients is essential and
may expand indications for oncologic treatment, particularly for well-selected CP B7 patients.

Recent meta-analyses have evaluated the role of liver function in patients treated with atezolizumab and bevacizumab. Kulkarni et al [52]
analysed 47 studies including 5,400 patients and found that CP B patients had objective response rates and disease control rates similar to
those of CP A patients, although with worse outcomesClique ou toque aqui para inserir o texto.. In contrast, another meta-analysis includ-
ing 1,071 CP A and 225 CP B patients reported a higher incidence of grade 23 AEs, as well as poorer overall survival in CP B patients [53].

A systematic review and meta-analysis evaluating the efficacy of immunotherapy-based regimens in patients with HCC and impaired liver
function included 15 studies comprising 2,311 patients, of whom 639 (27.7%) had CP B cirrhosis and 34 (1.5%) had CP C cirrhosis. Across
eight studies, the restricted mean survival time for patients with CP B/C liver function was 8.4 months, with substantial heterogeneity among
studies. Pooled analysis of eight studies comparing outcomes according to liver function demonstrated significantly worse overall survival
in patients with CP B compared with CP A cirrhosis (HR 1.65, 95% Cl 1.45-1.84), with no significant statistical heterogeneity. However, the
available evidence was limited by marked variability in patient selection, treatment lines and reporting of liver disease severity, with less than
half of patients having treatment-line data available and only three studies evaluating first-line atezolizumab plus bevacizumab. The authors
concluded that current evidence remains insufficient to clearly define the benefit of inmunotherapy in patients with advanced liver dysfunc-
tion and emphasised the need for more detailed characterisation of hepatic reserve, including prior decompensation events, ascites manage-
ment and clinically significant portal hypertension, to improve patient stratification and interpretation of outcomes in future studies [54].

Systematic reviews of phase Il studies evaluating bevacizumab in advanced HCC reported AEs, including increased aspartate aminotransfer-
ase/alanine aminotransferase (13%), fatigue (12%), hypertension (10%), diarrhoea (8%) and neutropenia (5%). Thirty patients experienced
gastrointestinal bleeding (grade 1/2 = 18, grade 3/4 = 12), typically due to oesophageal varices. The risk of bleeding is clinically relevant,
especially in patients with portal hypertension; therefore, evaluation and treatment of varices prior to initiating bevacizumab are recom-
mended [55].

In the phase Il CHALLENGE trial, a multicentre, open-label, single-arm study evaluating atezolizumab plus bevacizumab in patients with
unresectable HCC and CP B cirrhosis (score 7-8), 30 treatment-naive patients were included in the final analysis after a median follow-
up of 517 days. The regimen demonstrated a manageable safety profile, with severe AEs occurring in 30.0% of patients, most commonly
increased bilirubin, proteinuria, hypoalbuminemia and hypertension. Grade >3 liver-related AEs were observed in 23.3% of patients, while
severe immune-related AEs were uncommon (6.7%). Liver function remained relatively stable throughout treatment, with minimal changes
in mean CP scores over time. Antitumor activity was encouraging, with objective response rates of 40.0%. Median progression-free survival
and time to progression were both 240 days, while median overall survival reached 470 days. These findings suggest that atezolizumab plus
bevacizumab is feasible and exhibits clinically meaningful efficacy in patients with advanced HCC and CP B cirrhosis, a population historically
underrepresented in pivotal immunotherapy trials [56].

A phase Il trial of bevacizumab in HCC included patients with CP A or compensated CP B (without refractory ascites or encephalopathy, total
bilirubin <3 mg/dL, albumin >2.5 mg/dL). Among 46 patients, the objective response rate was 13%, but clinically relevant toxicities were
observed, including grade 3-4 hypertension (15%), thrombotic events (6%, including 4% arterial thrombosis) and grade >3 haemorrhage in
11% of patients, with one fatal variceal bleeding. These findings suggest that while bevacizumab demonstrates antitumor activity in HCC
with compensated liver dysfunction, its use in CP B patients requires stringent selection, proactive variceal screening and close monitoring
due to an increased risk of bleeding and vascular complications, and no robust evidence from randomised clinical trials is available [57].
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The ALBI score is a useful tool for improved stratification and prognostic assessment of liver function and may assist therapeutic decision-
making. It has been validated in studies involving patients treated with atezolizumab plus bevacizumab [50, 51, 53]. In a Brazilian multicentre
study evaluating patients treated with immunotherapy, mainly atezolizumab plus bevacizumab, the ALBI score was identified as an indepen-
dent prognostic factor for survival [10].

Although classifications such as ALBI and CP are well validated in clinical trials, a comprehensive clinical evaluation is necessary to assess the
risk of liver decompensation. For example, laboratory alterations, such as indirect bilirubin elevation and low albumin, can be attributable to
non-liver causes depending on the clinical context. Direct and indirect signs of portal hypertension also provide valuable insights into the risk
of liver decompensation during systemic treatment.

Recent studies suggest that patients who achieve recompensation after adequate management are candidates for systemic treatment, with
outcomes comparable to those of never-decompensated patients [58]. Although the definition of recompensation is not well established in
HCC, the BAVENO VIl defines recompensation as the simultaneous presence of: a) sustained cure, suppression or removal of the underly-
ing etiology of cirrhosis; b) resolution of ascites and encephalopathy after discontinuation of diuretics and lactulose/rifaximin, as well as the
absence of variceal bleeding for 12 months and c) sustained improvement of liver function tests, as assessed by serum albumin, bilirubin and
international normalised ratio [59].

Finally, in real practice, bevacizumab is often an alternative in patients with impaired liver function (mainly in CP B), provided that there
is strict monitoring for haemorrhagic events and hepatic toxicity, and after adequate evaluation and management of oesophageal varices.
Current evidence is more robust for CP A patients, but real-world data suggest tolerability in CP B patients, whereas its use in CP C remains
contraindicated.

Recommendation (major agreement; 80% agreement)

Atezolizumab plus bevacizumab may be considered for carefully selected patients with CP B7 liver function, preserved performance status
and compensated portal hypertension after multidisciplinary evaluation (Level of evidence 3; moderate recommendation).

Evidence supporting treatment in patients with CP B8-B9 cirrhosis remains limited, and treatment decisions should be individualised (Level
of evidence 4; weak recommendation).

7. Elderly patients: are the data on bevacizumab applicable to patients irrespective of age?

Data on the efficacy and safety of the combination of atezolizumab and bevacizumab in elderly patients with HCC remain limited, largely due
to the underrepresentation of this population in oncologic clinical trials. In the IMbrave150 study, approximately 20% of patients were older
than 70 years, and no upper age limit was defined in the inclusion criteria. Among the 336 patients in the atezolizumab plus bevacizumab
arm, 68 were older than 70 years. The maximum age of participants included in the study was 88 years [5].

Recent studies have shown that the efficacy and tolerability of the combination are comparable between elderly and younger patients, with
no substantial increase in the incidence of AEs, thereby reinforcing the applicability of this therapy in older populations [60-62]. In elderly
patients, treatment selection should be individualised, taking comorbidities and frailty into account; however, available data do not indicate
a need for specific dose adjustments based solely on age [63]. In a multicentre real-world cohort of 191 patients with unresectable HCC
treated with atezolizumab plus bevacizumab, outcomes were compared between older (65 years) and younger (<65 years) patients. Older
patients more frequently had non-alcoholic fatty liver disease, smaller tumours, less portal vein thrombosis (PVT) and less advanced BCLC
stage, but these baseline differences did not translate into inferior outcomes. OS was comparable between older and younger patients
(median 14.9 versus 15.1 months; HR 1.15, p = 0.63), as was objective response rate (27.6% versus 20.0%). Importantly, treatment-related
AEs, including grade 23 toxicities and treatment discontinuation due to toxicity, occurred at comparable rates in older and younger patients.
Patients aged 275 years demonstrated outcomes and safety profiles like those of younger individuals. These findings indicate that advanced
age alone does not adversely affect the efficacy or tolerability of atezolizumab plus bevacizumab in unresectable HCC [60].
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Regarding studies on colorectal adenocarcinoma, the AVF2192g trial included 80% of patients aged 265 years, with mean ages of 70.7 and
71.3 years in the fluorouracil-leucovorin and fluorouracil-leucovorin plus bevacizumab arms, respectively. Despite its use in a population at
high risk for serious AEs, bevacizumab was well tolerated. Grade 3 hypertension was more frequent with bevacizumab (16% versus 3%) but
was manageable with antihypertensive drugs and did not lead to any discontinuation of treatment. There was no difference between the
two groups in terms of incidence of bleeding and venous thromboembolic events, but an increased rate of arterial thrombotic events was
observed in the bevacizumab arm when compared with the placebo arm (10% versus 4.8%) [64].

Finally, the American Society of Clinical Oncology (ASCO) guidelines for elderly patients (65 years or older) initiating systemic therapy rec-
ommend a ‘Geriatric Assessment’, which is essential for identifying vulnerabilities or deficits not detected by routine oncologic evaluation. If
deficits are identified, the care plan should include ‘Geriatric Assessment-Guided Management’, which uses the assessment results to inform
treatment decision-making and to address identified deficits through appropriate interventions and referrals [65].

Recommendation (major agreement; 0% agreement)

Chronological age alone should not be used to exclude patients with HCC from bevacizumab treatment (Level of evidence 2; strong
recommendation).

Treatment decisions in older adults (265 years old) should incorporate frailty, functional status, comorbidity burden, liver function and patient
preferences, with multidisciplinary geriatric assessment considered whenever feasible (Level of evidence 3; strong recommendation).

8. Obesity: are the data on bevacizumab applicable to patients irrespective of body weight?

Regarding body weight, IMbrave150 allowed the inclusion of patients regardless of body mass index (BMI); however, specific data on obesity
and maximum BMI were not reported in the primary analyses of the study [5]. The dose of bevacizumab for HCC is calculated based on
body weight, including in obese patients, at 15 mg/kg every 3 weeks, according to the FDA-approved label in the United States and current
clinical guidelines. There is no recommendation for dose adjustment or capping in obese patients; the ASCO guidelines reinforce that obese
patients should receive full weight-based dosing for systemic oncologic therapies, including bevacizumab [66]. Obesity has not demonstrated
a clinically significant impact on the efficacy or toxicity of bevacizumab in HCC, and there is no evidence supporting dose reduction in these
patients [55].

An emerging factor in the context of HCC treatment is the ‘obesity paradox’, which suggests improved outcomes in patients who are over-
weight or obese. Proposed mechanisms include more adequate nutritional reserves, immunologic modulation via leptin and reduced protein
degradation. While obesity appears to favour responses to checkpoint inhibitor-based immunotherapy, such as anti-PD-1/PD-L1 agents, its
impact on the efficacy of anti-VEGF therapies, such as bevacizumab, may be more heterogeneous [67]. Wang et al [68] evaluated the impact
of BMI in patients with advanced HCC treated with lenvatinib and camrelizumab, observing the ‘obesity paradox’ patternClique ou toque
aqui para inserir o texto.. However, sarcopenia and cachexia-related weight loss may attenuate these benefits, highlighting the need for stud-
ies focused on body composition in hepatic immunotherapy [67].

A retrospective study evaluated the impact of BMI on the safety and efficacy of atezolizumab plus bevacizumab in 191 patients with unre-
sectable HCC and found no significant differences in clinical outcomes between overweight (BMI 225) and non-overweight patients. BMI did
not influence median progression-free survival (7.1 versus 6.1 months; p = 0.42), response rates (27.2% versus 22.0%; p = 0.44) and disease
control rates (74.1% versus 71.9%; p = 0.46). There were higher rates of atezolizumab-related fatigue (22.3% versus 10.3%; p = 0.02) and
bevacizumab-related thrombosis (8.5% versus 2.1%; p = 0.045) in the overweight patients, but overall AEs and treatment discontinuation
were comparable between cohorts. Bevacizumab-related AEs were comparable between the two groups (12.4% for the BMI<25% versus
14.9% for the BMI> 25%; p = 0.61) [69].

A pooled analysis published in 2011 evaluating chemotherapy with or without bevacizumab for advanced colorectal cancer raised the pos-
sibility that bevacizumab might be less effective in obese patients [70]. However, subsequent studies reported that the efficacy of beva-
cizumab did not significantly vary according to BMI in patients with metastatic colorectal cancer [71, 72]. Obesity emerges as a potential
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modulator of therapeutic response, although its effects vary according to treatment modality. Future studies should focus on therapeutic
individualisation based on age, body composition and tumour biological profile.

In summary, there is no contraindication to the use of bevacizumab in patients with HCC solely based on obesity, provided that hepatic func-
tion criteria, performance status and comorbidity control are met. Management should be multidisciplinary and individualised.

Recommendation (major agreement; 0% agreement)

Obesity alone should not preclude treatment with bevacizumab (Level of evidence 2; strong recommendation).

Treatment decisions should instead consider obesity-associated comorbidities, functional status and liver function, with optimisation of
cardiovascular and metabolic risk factors before treatment initiation whenever appropriate (Level of evidence 3; strong recommendation).

9. Thrombocytopenia and portal hypertension: are the available data sufficient to use bevacizumab in patients with thrombocytope-
nia and portal hypertension?

Portal hypertension and HCC are major complications of chronic liver disease and share common pathological mechanisms that worsen
the outcomes of both conditions [73]. PVT may occur in patients with HCC regardless of bevacizumab use; however, arterial and venous
thrombotic events, including PVT, have been reported in association with bevacizumab, although with a low incidence of approximately 6%.
Thrombocytopenia is common in patients with cirrhosis and portal hypertension and is not a direct adverse effect of bevacizumab; neverthe-
less, it may exacerbate bleeding

Thrombocytopenia is common in patients with HCC and portal hypertension, and bevacizumab may slightly increase the risk of thrombocy-
topenia (RR approximately 1.2 for any grade and approximately 3.4% for grade 3/4) [74]. However, most cases of severe thrombocytopenia
result from the underlying liver disease rather than from bevacizumab itself. A recent retrospective study of 640 patients showed that the
risk of bleeding was higher in patients treated with atezolizumab plus bevacizumab in the presence of thrombocytopenia. Portal vein invasion
was also associated with a higher bleeding risk in this study [75].

Patients with tumour-related PVT have a poor prognosis. A study published this year evaluated atezolizumab plus bevacizumab in 22 patients
with tumoural PVT Vp3/4 and demonstrated that the regimen may be effective in patients with ALBI 1/2a, whereas outcomes were poor in
those with ALBI 2b/3 [76]. A subanalysis of the IMbrave150 trial assessed 48 patients with VP4 PVT. Median survival was 7.6 months, longer
than that observed with sorafenib (5.5 months), although this difference did not reach statistical significance (p = 0.104) [5].

Major guidelines, studies and position statements do not consider thrombocytopenia or PVT as absolute contraindications to the use of bev-
acizumab in HCC, but recommend individualised assessment of bleeding risk, particularly in patients with platelet counts <50,000/mm?® or
extensive PVT [76-78]. Treatment decisions should be based on multidisciplinary evaluation, including screening and prophylaxis for varices,
strict monitoring and careful weighing of risks and benefits. Significant gaps remain in the literature for specific subgroups, such as patients
with CP B/C cirrhosis and severe thrombocytopenia. Therefore, isolated thrombocytopenia and PVT are not considered formal contraindica-
tions to bevacizumab in patients with HCC, but require individualised assessment and rigorous management of bleeding and thrombotic risk.

Recommendation (consensus; 100% agreement)
Bevacizumab may be administered to selected patients with thrombocytopenia and/or no tumoural PVT after individualised assessment of
bleeding risk, portal hypertension and liver function (Level of evidence 3; moderate recommendation).

Evidence supporting treatment in patients with platelet counts below 75 x 10°/L remains limited, and treatment should be individualised with
close clinical monitoring (Level of evidence 4; weak recommendation).

10. Gastroesophageal varices and risk of variceal bleeding: what is the safety profile of bevacizumab in patients with gastroesophageal
varices?
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Some early studies suggest that bevacizumab-based regimens may be associated with a higher risk of AVB, and that a prior history of AVB
may increase the risk of future bleeding episodes [57, 79]. A recent prospective study showed that patients with previous AVB who received
atezolizumab plus bevacizumab experienced more bleeding events than patients receiving sorafenib [23]. A real-world study conducted in
464 patients evaluated the occurrence of bleeding or thromboembolic events within the first six months of atezolizumab and bevacizumab
compared with lenvatinib and found no significant difference between regimens. However, bleeding was more frequent with bevacizumab
in patients with splenomegaly and a history of AVB [24]. In a multicentre study (n = 640) with baseline endoscopic evaluation, the cumula-
tive incidence of variceal bleeding was 6.3% at 6 months and 7.4% at 12 months, with no deaths due to bleeding. Independent risk factors
included tumour invasion of the main portal vein, low platelet count, history of gastrointestinal bleeding and varices requiring treatment [75].

The use of atezolizumab plus bevacizumab has been mainly evaluated in CP A patients, and therefore, its use should be considered primarily
in compensated individuals [5]. A recent study assessed the ALBI score for identifying patients at an increased risk of gastrointestinal bleed-
ing after receiving atezolizumab plus bevacizumab and demonstrated that ALBI grades 2 and 3 better identify bleeding risk and outperform
the CP score in predicting survival [80]. A recent meta-analysis confirmed the increased risk of bleeding and the utility of the ALBI score
for risk prediction [81]. However, high-quality prospective studies are still lacking, and the optimal approach to managing varices prior to
treatment has not been clearly defined [82]. The 2025 consensus of the European Association for the Study of the Liver provides no specific
recommendations on this topic [6].

Generally, the risk of variceal bleeding with bevacizumab is modestly increased in patients with HCC and gastroesophageal varices, with a
cumulative incidence of approximately 6%-8% at 6-12 months in cohorts undergoing appropriate endoscopic screening and prophylaxis
[75]. This risk can be reduced through prior prophylactic or therapeutic measures (pharmacologic and/or endoscopic), and pre-treatment
endoscopy is therefore recommended. Higher risk is observed in patients with varices requiring treatment, tumour thrombosis of the main
portal vein, thrombocytopenia, prior AVB and ALBI grades 2-3 [83]. In patients without prior prophylaxis who need to start systemic treat-
ment, concomitant initiation of carvedilol is a reasonable approach to avoid delays in oncologic treatment.

The BAVENO VIl consensus is a key document that provides evidence on the management of portal hypertension and the risk mitigation of
complications, although most of the evidence comes from non-oncologic literature [59]. Practical guidance before initiating bevacizumab in
HCC is described in Table 4.

Recommendation (consensus; 100% agreement)
All patients being considered for bevacizumab should undergo evaluation for clinically significant portal hypertension, including upper gastro-

intestinal endoscopy, with optimisation of primary or secondary prophylaxis before treatment initiation. Treatment with bevacizumab should
be avoided or postponed in patients with untreated high-risk varices or recent variceal bleeding (Level of evidence 2; strong recommendation).

Table 4. Practical considerations in variceal bleeding prophylaxis.

Perform upper gastrointestinal endoscopy to stratify risk and treat varices with nonselective beta-blockers and/or
endoscopic band ligation before starting therapy.

Avoid initiating bevacizumab within two weeks after ligation due to the risk of post-ligation ulcer sloughing, which typically
occurs up to day 10.

Consider at least one session of band ligation for large oesophageal varices before starting atezolizumab plus bevacizumab.

Carvedilol represents an effective alternative for prophylaxis, and many advocate the use of beta-blockers for any varices
to avoid delaying systemic therapy and to reduce portal hypertension, thereby lowering the risks of bleeding and cirrhotic
decompensation.

For patients with no prior prophylaxis who require systemic treatment, concomitant initiation of carvedilol is advised.

For patients with a high risk of bleeding due to red spots and portal thrombosis, both beta-blockers and endoscopic
banding are options for primary prophylaxis, although more data are needed to define the best strategy.
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The presence of treated gastroesophageal varices or clinically significant portal hypertension should not be considered an absolute contra-
indication to bevacizumab (Level of evidence 2; strong recommendation).

11. Concomitant use of bevacizumab with procedures (biopsy, endoscopic variceal therapy, intra-arterial therapies and minor and
major surgery): what is the safety profile of bevacizumab in patients submitted to medical procedures?

Bevacizumab, as a VEGF inhibitor, may increase the risk of periprocedural bleeding by affecting homeostasis and vascular wound healing,
particularly in patients with cirrhosis or gastroesophageal varices, and especially during invasive procedures. However, direct evidence spe-
cifically addressing periprocedural risk is limited, as most studies focus on general bleeding risk or on other oncologic settings (e.g. colorectal
or lung cancer), inferring procedural risk from postoperative or post-endoscopic complications.

Endoscopic band ligation is indicated for primary prophylaxis when beta-blockers are contraindicated or not tolerated and for secondary pro-
phylaxis. While there is no specific concern for increased bleeding during therapy with tyrosine kinase inhibitors or immunotherapy without
bevacizumab, the issue arises in patients receiving bevacizumab, as it may delay healing of post-ligation ulcers and impair haemostasis. For
this reason, an interval of approximately 4 weeks after surgery before initiating bevacizumab is generally recommended; this interval may be
shortened to 7-14 days for less invasive procedures. Band ligation sessions are typically performed every 2 weeks, with an average of three
to four sessions required for variceal eradication.

A single-centre retrospective study including 59 patients receiving antiangiogenic therapy (including bevacizumab) who underwent 85 endo-
scopic procedures (biopsies, polypectomies) reported a low rate of periprocedural bleeding and no procedure-related AEs, suggesting relative
safety without the need for routine interruption for low-risk procedures [84]. A systematic review, however, highlighted an increased risk of
wound-healing complications - such as dehiscence, ecchymosis, surgical site bleeding and infection - and recommended waiting 6-8 weeks
after drug cessation before surgery and resuming therapy only after 28 days postoperatively to minimise haemorrhagic complications [85].

Analyses of the AVADO and ATHENA trials in 827 patients receiving bevacizumab who underwent major or minor surgery for metastatic
breast cancer showed a low incidence of severe bleeding (0.9%-1% grade 3/4, no grade 5 events) and wound-healing complications in
1.3%-2.2%. Both protocols required discontinuation of bevacizumab for at least 6 weeks before elective surgery and resumption at least 28
days after major surgery or once the wound had fully healed [86]. In a multicentre retrospective series of 445 patients undergoing 545 endo-
scopic procedures within 31 days of bevacizumab administration (mean interval 11 days), only three procedure-related AEs were observed.
Another retrospective study comparing early (<7 days) versus delayed bevacizumab administration after central venous catheter placement
in 184 patients with metastatic colorectal cancer reported a 13% haemorrhagic complication rate, with no difference between groups [87].
Conversely, a retrospective study of patients with vestibular schwannomas undergoing surgery after preoperative bevacizumab showed
increased intraoperative blood loss, more difficult haemostasis and lower rates of complete resection, correlated with longer duration of
preoperative treatment. The median time off bevacizumab prior to surgery was 11.5 months and ranged from 0.75 to 87 months. [88].

Overall, the available data suggest that for low-risk endoscopic procedures (biopsies, polypectomies and gastrostomy), bevacizumab is asso-
ciated with a low risk of bleeding. For endoscopic treatment of varices in patients with HCC, there is a relevant risk of post-procedural bleed-
ing, particularly in the presence of portal vein invasion. Minor surgical procedures (e.g. catheter implantation) appear to be safe in the context
of recent bevacizumab exposure. However, for major surgery, safety data are derived from studies in which bevacizumab was withheld for
6-8 weeks preoperatively and resumed at least 28 days postoperatively.

The literature addressing invasive procedures during bevacizumab therapy, specifically in HCC, is limited, and no randomised trials have
evaluated this issue. Current recommendations are therefore based on systematic reviews, retrospective studies, case series and expert
opinion. In the IMbrave150 trial, patients were required to have at least 3 days between biopsies or minor surgery and treatment initiation,
28 days after major surgery, open biopsy or trauma, and 6 days after significant abdominal trauma or abdominal surgery [5].

Regarding concomitant use with TACE, atezolizumab plus bevacizumab has been evaluated across various schedules and protocols. A mul-
ticentre retrospective study in China evaluated whether adding atezolizumab and bevacizumab to TACE improves outcomes in patients
with intermediate-stage HCC. The systemic treatment was initiated 7 days post-TACE, and TACE was repeated every 6-8 weeks. After
propensity score matching, TACE combined with atezolizumab-bevacizumab was associated with significantly longer overall survival and
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progression-free survival, as well as higher objective response and disease control rates compared with TACE alone. The combination regi-
men was generally well tolerated, with manageable AEs. In the combination arm, 6 of 46 patients developed hepatic injury after 7-70 days
of atezolizumab and bevacizumab. No major signs of bevacizumab-related toxicities were described [89].

In the ongoing IMPACT trial, patients are randomised to receive atezolizumab plus bevacizumab +/- TACE. The design is planned for the
administration of atezolizumab plus bevacizumab (Day 1), followed by TACE during days 15-28. After TACE, a period of >7 days is required
before restarting atezolizumab plus bevacizumab [90]. In the Emerald-1 trial, the arms that combined bevacizumab were designed to add
bevacizumab 14 days after the last TACE, with results showing a manageable safety profile for the combined use of TACE and bevacizumab
[43]. Another phase Il study evaluated the combination of atezolizumab and bevacizumab with TACE. Systemic therapy would be initiated
2-14 days after the first TACE procedure, and no safety signals were reported [91]. The TALENTACE trial was recently presented and showed
a prolongation of progression-free survival with the addition of atezolizumab and bevacizumab to on-demand TACE. Complete safety details
are not yet available, as the trial has not yet been published [92].

Recommendation (consensus; 100% agreement)

Bevacizumab should generally be withheld for 6-8 weeks before major surgical procedures and restarted only after adequate wound healing,
in accordance with current prescribing information and multidisciplinary assessment (Level of evidence 3; strong recommendation).

For endoscopic variceal ligation, we recommend that a minimum interval of 14 days before initiating or resuming bevacizumab is advised due
to the risk of delayed ulcer healing and post-procedural bleeding (Level of evidence 5; moderate recommendation)

For minor invasive procedures (e.g. biopsies, polypectomies, catheter placement and paracentesis), treatment interruption should be indi-
vidualised according to the anticipated bleeding and wound-healing risks. Routine interruption is not supported for many low-risk procedures
(Level of evidence 5; moderate recommendation).

For intra-arterial procedures (i.e. TACE), = 14 days before the last dose of bevacizumab and =7 days of interval to (re)start atezolizumab-
bevacizumab is recommended (Level of evidence 3; moderate recommendation). Additional caution is warranted in patients with thrombo-
cytopenia, portal vein invasion or recent gastrointestinal bleeding.

Discussion

This expert consensus addresses a critical gap in the management of advanced HCC: the use of bevacizumab-containing regimens in patients
routinely excluded from randomised clinical trials. While atezolizumab plus bevacizumab has become the first-line option for advanced HCC,
the restrictive eligibility criteria of pivotal studies - particularly IMbrave150 - have left clinicians without clear guidance for a substantial
proportion of patients encountered in real-world practice. Through a structured, modified Delphi methodology and a systematic appraisal of
the available evidence, this consensus provides practical, risk-adapted recommendations for the use of bevacizumab across a spectrum of
complex clinical scenarios.

In the 2025 update of the BCLC guideline, a practical framework was developed recognising that decisions are complex, uncertain, subjective
and emotional (CUSE). The CUSE framework supports clinical decisions when evidence is incomplete, conflicting or not directly comparable.
Instead of implying a single ‘best’ option, CUSE defines choices as ‘optimal’ under uncertainty, explicitly acknowledging doubt while remain-
ing evidence-based and safety-focused. Through a structured, co-designed process - clarifying goals of care, integrating clinical and social
contexts, grading the certainty and applicability of evidence and iteratively revising decisions over time - CUSE translates population data
into individual-level choices. It is especially relevant when multiple trials lack direct comparisons, OS data are immature, or reliance on non-
surrogate endpoints such as PFS is necessary. In these situations, describing the available evidence and engaging in multidisciplinary discus-
sions support decision-making in specific cases, such as those outlined in this document.
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A central theme emerging from this work is that many traditionally perceived contraindications to bevacizumab - such as thrombocytopenia,
portal hypertension, compensated cardiovascular disease, renal impairment, advanced age, or obesity- lack robust evidence derived from
randomised clinical trials. Rather, most of the data are based on retrospective studies, cohorts and case series. In the decision-making pro-
cess, these factors require careful patient selection, multidisciplinary evaluation and proactive mitigation strategies. This approach reflects
the evolving paradigm in HCC management, in which therapeutic decisions are increasingly individualised based on liver function, portal
hypertension status, comorbidities and procedural risks rather than dictated solely by rigid eligibility criteria.

Bleeding risk remains the principal safety concern associated with bevacizumab in HCC, largely driven by the underlying cirrhotic liver
rather than by the drug itself. Across domains - anticoagulation, thrombocytopenia, PVT, gastroesophageal varices and procedural interven-
tions - our findings consistently indicate that haemorrhagic events are strongly influenced by portal hypertension, variceal burden, hepatic
dysfunction and prior bleeding history. Real-world data suggest that with appropriate endoscopic screening, prophylactic therapy and close
monitoring, the cumulative incidence of variceal bleeding in patients receiving atezolizumab plus bevacizumab is modest and comparable to
that seen with other systemic therapies [51, 75, 76, 80, 82].

Cardiovascular and cerebrovascular comorbidities represent another major source of uncertainty. Pharmacovigilance data and observational
studies confirm that bevacizumab is associated with hypertension, arterial thromboembolism and, rarely, myocardial infarction or stroke.
However, the absolute incidence of these events in HCC trials remains low. Our consensus distinguishes between patients with decom-
pensated or unstable disease - where bevacizumab should be avoided - and those with compensated, well-controlled conditions, in whom
treatment may be cautiously considered [30].

One of the most clinically impactful areas addressed in this consensus is the use of bevacizumab in patients with impaired hepatic func-
tion. While randomised evidence is largely restricted to CP A populations, accumulating real-world data indicate that carefully selected CP
B patients - particularly those with CP B7 and preserved clinical compensation - may derive benefit from atezolizumab plus bevacizumab
with manageable toxicity [51, 63, 80]. Nonetheless, outcomes remain inferior to those observed in CP A patients, and bleeding risk is higher,
underscoring the need for stringent selection, variceal prophylaxis and close follow-up.

Importantly, emerging evidence supports the feasibility of combining atezolizumab plus bevacizumab with TACE. Retrospective series and
ongoing trials suggest that carefully timed integration of systemic and locoregional therapy may enhance tumour control without unac-
ceptable toxicity, reinforcing the evolving role of multimodal strategies in intermediate and advanced HCC. The optimal schedule is not yet
defined, but well-designed prospective studies are ongoing.

Several limitations must be acknowledged. The evidence base for many recommendations is derived from retrospective studies, subgroup
analyses, case series and extrapolation from non-HCC populations, resulting in predominantly moderate-to-low levels of evidence. Regional
practice patterns and healthcare resource availability may also influence the applicability of certain recommendations. Furthermore, these
statements do not replace individualised clinical judgment.

Conclusion
Prospective studies and dedicated real-world registries are needed to validate these recommendations. In conclusion, with thoughtful patient

selection, multidisciplinary collaboration and proactive risk management, many patients previously considered unsuitable may safely receive
and benefit from effective treatments approved on the basis of clinical trials with strict selection criteria.
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