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Executive Summary 

 

https://creativecommons.org/licenses/by/4.0/


This clinical study evaluated bevacizumab in combination with ME-344 for treating metastatic colorectal cancer 

(mCRC). According to Boland et al., bevacizumab was administered at "5 mg/kg on days 1 and 15 of the cycle" in 

28-day cycles. The study enrolled patients who had previously received standard therapies, with Boland et al. 

noting that "23 (100%)" of patients had prior bevacizumab exposure. While the combination therapy showed 

acceptable tolerability, the clinical benefits were modest in this heavily pretreated population. 

 

Technical Details 

Patient Population and Prior Treatment: 

- According to Boland et al., "all patients" had prior bevacizumab therapy before enrollment 

- The authors report the "median number of prior lines of therapy was 4 (range, 1-7)" 

- Boland et al. state "the median interval from last therapy was 3 months" 

 

Dosing and Administration: 

- As described by Boland et al., bevacizumab was given at "5 mg/kg every 14 days" which was "the same as 

administered with the FOLFOX and FOLFIRI regimens, but lower than 10 mg/kg dose that was evaluated in the 

phase 3 Study E3200" 

- Treatment continued until disease progression or intolerance 

 

Efficacy Results: 

- Per Boland et al., the study showed a "16-week PFS rate of 30.6% (95% CI: 12.2-51.3)" 

- The authors report a "median PFS was 1.9 months (95% CI: 1.6-4.7)" 

- Overall survival was reported as "6.7 months (95% CI: 3.4-not reached)" 

 

Safety Profile: 

- According to Boland et al., the most common adverse events (all grades/grade≥3) included: 

  - "fatigue (48%/13%)" 

  - "abdominal pain (35%/4%)" 

  - "diarrhea (30%/4%)" 

  - "constipation (30%/0%)" 

 

Key Insights 

1. Prior Bevacizumab Exposure: 

The study population was heavily pretreated, with all patients having received prior bevacizumab therapy. This 

suggests the results reflect outcomes in a bevacizumab-experienced population. 

 

2. Dosing Considerations: 



The authors note that the bevacizumab dose used (5 mg/kg) was lower than doses used in some other studies. As 

Boland et al. state, "it is conceivable that a higher bevacizumab dose may have achieved greater synergy with 

ME-344 leading to a higher response rate." 

 

3. Clinical Activity: 

While some disease stabilization was observed, the authors note this was achieved in "heavily pre-treated patients, 

not expected with bevacizumab alone." However, the modest survival outcomes suggest limited clinical benefit in 

this refractory setting. 

 

4. Future Directions: 

The authors suggest that further investigation could be considered, potentially with different dosing strategies or in 

earlier treatment lines. As Boland et al. note, "pre-selection of patients with post-bevacizumab vascular 

normalization, as judged by FDG-PET, may have enriched for a patient population that benefitted from this 

strategy." 

 

The results provide insights into bevacizumab's role in combination therapy for refractory mCRC, though the 

modest outcomes suggest the need for additional optimization of this treatment approach. 
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# Report: Bevacizumab Therapy Results Analysis 

 

## Executive Summary 



 

This analysis examines the results of a phase 3 clinical trial evaluating Bevacizumab (BEV) therapy combined with 

XELOX (capecitabine plus oxaliplatin) for metastatic colorectal cancer (mCRC) treatment. The study by Pan et al. 

demonstrated that the addition of BEV to standard chemotherapy showed significant survival benefits. The control 

group received XELOX plus BEV alone, while the immunotherapy group received the same regimen plus 

additional cell therapy. Key findings indicate improved progression-free survival (PFS) and overall survival (OS) 

with well-tolerated safety profiles in both treatment arms. 

 

## Technical Details 

 

The trial design included BEV dosing of "7.5 mg/kg" on day 1 of each cycle (Pan et al.). Treatment cycles were 

administered "every 3 weeks for a maximum of six cycles" followed by maintenance therapy. Key efficacy metrics 

showed: 

 

For the control group (XELOX + BEV): 

- "Median PFS was 9.9 months (8.0-11.8)" (Pan et al.) 

- "Median OS was 25.6 months (95% CI, 18.3-32.8)" (Pan et al.) 

 

For the immunotherapy group (XELOX + BEV + cell therapy): 

- "Median PFS was 14.8 months (95% CI, 11.6-18.0)" (Pan et al.) 

- "Median OS was not reached" (Pan et al.) 

 

Safety profile showed BEV-related events were manageable: 

- "Grade 3 or higher AEs occurred in 20.0% of patients in the immunotherapy group and 23.5% in the control 

groups" (Pan et al.) 

- BEV-specific adverse events included "hypertension [7 (7.0%) vs 7 (6.9%)]" and "proteinuria [20 (20.0%) vs 26 

(24.5%)]" for immunotherapy vs control groups respectively (Pan et al.) 

 

## Key Insights 

 

1. Survival Benefits: 

The study validated previous findings that "XELOX plus bevacizumab regimens is one of the optional first‐line 

treatments of mCRC" (Pan et al.), with the data showing that adding BEV to chemotherapy provides meaningful 

survival advantages. 

 

2. Safety Profile: 



The safety analysis revealed that BEV was generally well-tolerated in both arms, with adverse events consistent 

with known safety profiles. As noted by the authors, "there was no significant difference in the incidence of grade 3 

or higher hematologic and non-hematologic toxicity between the two groups" (Pan et al.). 

 

3. Clinical Application: 

The study supports that BEV combined with XELOX represents an effective first-line treatment option, though 

historical data shows "the clinical benefits of XELOX plus bevacizumab regimens remain limited, resulting in a 

median progression-free survival (PFS) of about 10 months and a median overall survival (OS) ranging from 21 to 

26 months" (Pan et al.). 

 

These results contribute to the growing body of evidence supporting BEV's role in mCRC treatment, while 

suggesting potential for enhanced outcomes when combined with additional therapeutic approaches. 

 

[End of Report] 
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# Report on Bevacizumab Therapy Results from the PERMAD Trial 

 

## Executive Summary 

 

The PERMAD trial investigated biomarkers to predict resistance to bevacizumab plus FOLFOX treatment in 

metastatic colorectal cancer (mCRC) patients. According to Seufferlein et al., this prospective multicenter study 

analyzed "50 patients with treatment naive mCRC" who received "mFOLFOX6 plus bevacizumab or at least 5-FU 

plus bevacizumab as first-line systemic therapy until disease progression." The researchers developed a predictive 



model using machine learning to identify treatment resistance approximately 100 days before conventional 

radiological detection. 

 

## Technical Details 

 

The study methodology involved collecting blood samples every 14 days and analyzing 102 different cytokines 

with predicted or established involvement in angiogenesis. As reported by Seufferlein et al., "41 out of these 50 

patients were available for CAF analysis" with samples collected "prior to start of treatment and subsequently every 

14 days immediately before the administration of the next treatment cycle." 

 

The median progression-free survival results showed that "the median PFS of both cohorts was 7.2 months" with 

specific cohort breakdowns of "5.2 months" for the first cohort and "8.1 months" for the second cohort. According 

to the authors, this was "shorter compared to other studies such as TRIBE2 with a PFS in the dual combination plus 

bevacizumab arm of 9.2 months." 

 

Using random forest machine learning analysis, the researchers achieved "80.8%" accuracy, with "71.0% sensitivity 

and 87.4% specificity" in predicting treatment resistance. When focused on the top ten biomarkers, they maintained 

"78.2% accuracy" with "71.8% sensitivity, and 82.5% specificity." 

 

## Key Insights 

 

The study identified several key biomarkers that could predict resistance to bevacizumab treatment. The researchers 

note that without reliable biomarkers, continuing ineffective treatment could be detrimental to patient outcomes. 

Their findings suggest that monitoring specific cytokine patterns could enable earlier detection of treatment 

resistance. 

 

The authors highlight that "some patients with mCRC initially benefit from anti-VEGF mAbs but develop 

resistance to these drugs, even though they do not target the tumor but the non-transformed endothelial cells of the 

host." This understanding led to their investigation of biomarkers that could predict resistance to bevacizumab 

treatment. 

 

A significant finding was that analyzing a combination of just ten cytokines and angiogenic growth factors (CAFs) 

could effectively predict treatment resistance. The researchers conclude that this smaller set of markers could be 

more practical for clinical implementation while maintaining robust predictive capabilities. 

 



These findings suggest potential for improving patient care by enabling earlier intervention when treatment 

resistance develops, though the authors emphasize the need for prospective validation of whether "an early switch 

to another anti-angiogenic treatment based on this marker combination can improve the outcome of mCRC patients, 

particularly those with early disease progression." 
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# Bevacizumab Therapy Results Report 

 

## Executive Summary 

 

This study examined the efficacy of combining Bevacizumab with different treatment regimens in MSS/pMMR 

advanced colorectal cancer patients who failed first-line treatment. The research compared a control group 

receiving "FOLFIRI combined with Bevacizumab regimen" to an experimental group receiving "Sintilimab 

combined with Bevacizumab regimen" (Chen et al., 2024). The results demonstrated that Bevacizumab 

combinations showed clinical benefit with manageable safety profiles in both groups, though with some differences 

in efficacy outcomes. 

 

## Technical Details 

 

### Dosing and Administration 

- Control group: "Bevacizumab at a dose of 5 mg/kg, fully mixed in 250 mL of 0.9% sodium chloride injection and 

infused intravenously over 60 minutes" (Chen et al., 2024) 



- Experimental group: "Bevacizumab at a daily dose of 7.5 mg/kg, fully mixed in 250 mL of 0.9% sodium chloride 

injection and infused intravenously over 60 minutes" (Chen et al., 2024) 

 

### Efficacy Outcomes 

The study found the following results comparing the experimental (Bevacizumab + Sintilimab) versus control 

(Bevacizumab + FOLFIRI) groups: 

 

- Progression-Free Survival (PFS): "5.04 ± 1.83 months" vs "4.69 ± 1.30 months" (Chen et al., 2024) 

- Median PFS: "5 months" vs "4 months" (Chen et al., 2024) 

- Objective Response Rate (ORR): "26.70%" vs "10.00%" (Chen et al., 2024) 

- Disease Control Rate (DCR): "46.70%" vs "30.00%" (Chen et al., 2024) 

 

### Safety Profile 

Both Bevacizumab-containing regimens showed manageable safety profiles: 

 

Common adverse events included: 

- "Hypertension: 3 (5.00%)" in experimental group, "0 (0.00%)" in control group 

- "Proteinuria: 4 (6.70%)" in experimental group, "5 (10.00%)" in control group 

- "Bleeding: 1 (1.70%)" in experimental group, "0 (0.00%)" in control group 

(Chen et al., 2024) 

 

## Key Insights 

 

1. The combination of Bevacizumab with either FOLFIRI or Sintilimab demonstrated clinical activity in 

MSS/pMMR advanced colorectal cancer patients who failed first-line treatment. 

 

2. The experimental regimen (Bevacizumab + Sintilimab) showed superior efficacy metrics compared to the control 

regimen (Bevacizumab + FOLFIRI), particularly in: 

- Higher ORR ("26.70%" vs "10.00%") 

- Better DCR ("46.70%" vs "30.00%") 

- Longer median PFS ("5 months" vs "4 months") 

(Chen et al., 2024) 

 

3. Both Bevacizumab-containing regimens demonstrated manageable safety profiles, with no significant differences 

in overall adverse event rates between groups, as "there was no statistically significant difference in the incidence of 

drug-related adverse reactions after treatment between the two groups (P>0.05)" (Chen et al., 2024). 



 

4. The research suggests that Bevacizumab combinations may provide clinical benefit for this patient population, 

with the authors concluding that "The combination therapy of ICIs and antiangiogenic drugs can not only improve 

the tumor immune microenvironment of patients with MSS/pMMR advanced CRC who have failed first-line 

treatment but also promote the transformation of a cold tumor immune suppression state into a hot tumor immune 

supportive state" (Chen et al., 2024). 

 

 

 

 

Prompt 1 
Article 005: Intraperitoneal pharmacokinetics of systemic oxaliplatin, 
5-fluorouracil and bevacizumab in patients with colorectal peritoneal metastases, 
Rietveld P. et al. 2024, 4818 words  
3.5 Sonnet: 19.64 s, 436 words 
Human Verifications. Author: Rietveld et al., Term 1: pharmacokinetic parameters, Term 2: IP/IV ratio 
Quote 1: “17 measurements in plasma and 15 measurements IP at a time point 24 h after dose.”, Quote 2: 
“interpatient variability was relatively low” 
Here is a two-page report focused on the bevacizumab results from the study: 

 

Executive Summary 

 

This study investigated how effectively systemically administered bevacizumab crosses from the bloodstream into 

the peritoneal cavity in patients with colorectal peritoneal metastases. The research was conducted as part of a 

Phase I clinical trial examining intraperitoneal chemotherapy. The key finding was that only a small fraction of 

intravenously administered bevacizumab reached the peritoneal space, with Rietveld et al. reporting "the IP 

concentration of bevacizumab at 24 h after dose is approximately 8.5 % of the IV concentration." This limited 

peritoneal penetration raises questions about the local efficacy of systemic bevacizumab against peritoneal 

metastases. 

 

Technical Details  

 

The study analyzed bevacizumab concentrations in both plasma and peritoneal fluid samples. According to Rietveld 

et al., bevacizumab measurements included "17 measurements in plasma and 15 measurements IP at a time point 24 

h after dose." The administered dose was "bevacizumab (5 mg/kg)" given systemically. 

 



The key pharmacokinetic parameters for bevacizumab were: 

- "Ct=24 IP (µg/mL): 2.1 (Min), 3.92 (Q1), 7.92 (Median), 15.1 (Q3), 25.6 (Max)" 

- "Ct=24 IV (µg/mL): 61.5 (Min), 84.1 (Q1), 90.9 (Median), 95.8 (Q3), 106 (Max)"  

- "Ratio IP/IV: 0.02 (Min), 0.04 (Q1), 0.085 (Median), 0.17 (Q3), 0.27 (Max)" 

 

The authors note that bevacizumab "is a large monoclonal immunoglobulin (IgG) targeting vascular endothelial 

growth factor A (VEGF-A) and does not readily cross cell membranes." 

 

Key Insights 

 

Several important insights emerged regarding bevacizumab's peritoneal penetration: 

 

1. Limited Peritoneal Exposure: The study found that bevacizumab had the lowest peritoneal penetration of the 

drugs studied, with Rietveld et al. reporting a "median IP/IV ratio of 0.085." This suggests significant barriers to 

peritoneal distribution. 

 

2. Consistent Behavior: The authors noted that "interpatient variability was relatively low" for bevacizumab's IP/IV 

ratio compared to other drugs studied. 

 

3. Mechanistic Understanding: The limited peritoneal penetration aligns with bevacizumab's properties, as Rietveld 

et al. explain: "since bevacizumab primarily operates in the plasma, its effectiveness against peritoneal metastases 

may not necessarily correlate with high concentrations in the abdominal cavity." 

 

4. Clinical Implications: The authors note that "the effectiveness of bevacizumab relies on prolonged exposure to 

consistently inhibit VEGF" and that "poor prognosis in various tumours has been linked to low trough serum 

concentrations." 

 

The findings suggest that systemic bevacizumab therapy may face limitations in treating peritoneal metastases due 

to poor penetration into the peritoneal space. However, as the authors note, since bevacizumab primarily acts within 

the blood vessels, high peritoneal concentrations may not be necessary for therapeutic efficacy against peritoneal 

metastases. 
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Executive Summary 

 

This study investigated the effects of bevacizumab therapy on VEGF-A isoforms in patients with advanced 

colorectal cancer. The key finding was that VEGF-A121 levels increased significantly after bevacizumab 

administration, while VEGF-A165 levels decreased, suggesting VEGF-A121 could serve as a potential biomarker 

for bevacizumab treatment response. According to Okawa et al., "The concentration of VEGF-A121, but not of 

VEGF-A165, increased post-bevacizumab administration in patients with advanced colorectal cancer." 

 

Technical Details 

 

The study analyzed blood samples from 12 colorectal cancer patients receiving first-time bevacizumab treatment. 

Key measurements included: 

 

Serum and Plasma Concentrations: 

- Per Okawa et al., "the median increase in serum was 860.8 pg/mL, 95% confidence interval [468.5, 1128.9], p = 

0.0024" 

- For plasma, they found "808.6 pg/mL, 95% CI [748.7, 874.0], p = 0.00049" 

 

VEGF-A165 Response: 

- The researchers noted "VEGF-A165 after bevacizumab administration decreased in serum by a medium change of 

–73.8 pg/mL, 95% CI [–149.4, –10.2], p = 0.0034" 

- Additionally, "83.3% of the post-bevacizumab concentrations falling below the high-accuracy threshold of 38 

pg/mL" 

 

Bevacizumab Serum Levels: 



- As reported, "pre administration, the concentration of bevacizumab was below the limit of detection, while post 

administration, the concentration (mean ± SD) was 26.8 ± 11.7 μg/mL" 

 

Key Insights 

 

1. Biomarker Potential: 

The study demonstrated that VEGF-A121 shows promise as a specific marker for bevacizumab therapy response. 

As stated by Okawa et al., "the VEGF-A121 isoform has been uniquely demonstrated as a clear marker of 

bevacizumab therapy in both plasma and serum, motivating further research on pursuing these isoforms as 

biomarkers in cancer care." 

 

2. Mechanism of Action: 

The researchers propose that bevacizumab's effectiveness may be linked to how it affects VEGF-A121 distribution. 

They note that "the mechanism hypothesized in this study for the increase in plasma concentration of VEGF-A121, 

but not of VEGF-A165, post-bevacizumab administration is the transfer of 'diffusible' VEGF-A121 from the stroma 

into the circulating blood." 

 

3. Study Limitations: 

The authors acknowledge sample size constraints, stating "The sample size of advanced-stage colorectal cancer 

patients was limited to 12 in our observational study because of patient availability, and was not determined by a 

pre-study power analysis." 

 

4. Future Research Directions: 

The findings suggest a need for larger studies, with the authors noting that "the substantial effect size dissimilarities 

found between VEGF-A121, VEGF-A165, and VEGF-A show promise for VEGF-A121 as a biomarker and 

motivate further research with larger subject pools." 

 

The study provides valuable insights into the differential effects of bevacizumab on VEGF-A isoforms and 

establishes a foundation for future research into using VEGF-A121 as a potential biomarker for monitoring 

bevacizumab therapy effectiveness in cancer treatment. 
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Executive Summary: 

 

This study examined Bevacizumab (BV) therapy outcomes in metastatic colorectal cancer (mCRC) patients, 

focusing on potential biomarkers for treatment response. According to Moisuc et al., the research included "56 

metastatic CRC patients who received bevacizumab and chemotherapy between May 2019 and September 2021." 

The study found that certain biomarkers and clinical factors could help predict treatment outcomes. Key findings 

showed that "71% of patients presented episodes of high blood pressure during the treatment" and achieved a 

"response rate of 23.2% and disease control rate of 67.8%." 

 

Technical Details: 

 

Treatment Protocol: 

The dosing regimen followed standard guidelines, with patients receiving "7.5 mg/kg of bevacizumab every 3 

weeks or 5 mg/kg every 2 weeks" combined with various chemotherapy protocols. According to the authors, the 

chemotherapy combinations included "oxaliplatin-based chemotherapy (n = 37), irinotecan-based chemotherapy (n 

= 16) or fluoropyrimidine-based chemotherapy (n = 3)." 

 

Safety Profile: 

The study documented several treatment-related adverse events: 

- "Proteinuria (53.6%) and neurological toxicity (44.7%) were the most common AEs regardless of grade" 

- "Among grade 3 and 4 AEs, the most frequent were neutropenia (12.5%) and anemia (9%)" 

- "There was only one grade 4 AE (neutropenia)" 

- "No cases of grade 5 AE were recorded" 

 

Survival Outcomes: 



The authors reported that "the median OS for the cohort was 32 months (range: 12-96 months) and the median PFS 

was 10 months (range: 6-36 months)." Notably, "patients who had episodes of high blood pressure during treatment 

had a significantly better PFS (12 versus 6 months, p = 0.001)" and showed "improved OS; however, this was not 

statistically significant (38 versus 27 months, p = 0.344)." 

 

Key Insights: 

 

1. Hypertension as Response Marker: 

The study supports previous research suggesting bevacizumab-induced hypertension may indicate treatment 

efficacy. As noted, "patients who experienced increases in blood pressure had a better PFS and OS, but only the 

difference in PFS was statistically significant." 

 

2. Treatment Tolerability: 

The safety profile was generally manageable, with most adverse events being grade 1-2. The authors noted that 

"pre-existing arterial hypertension was present in 48% of cases, but it was medically controlled at the time of 

bevacizumab treatment initiation." 

 

3. Clinical Practice Implications: 

The findings suggest the importance of monitoring blood pressure during treatment, as it may serve as a predictive 

marker for response. The study demonstrated that "From the 79 patients with metastatic CRC treated with first-line 

bevacizumab and chemotherapy developed grade 2 or 3 hypertension. From these, 73.2% achieved a tumor 

response (complete or partial)." 

 

The research provides valuable insights into bevacizumab therapy outcomes and potential response markers, though 

larger validation studies are needed to confirm these findings. The authors emphasize that proper patient selection 

and monitoring of treatment-related adverse events remain crucial for optimal outcomes in bevacizumab therapy for 

mCRC. 
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Executive Summary 

This study protocol examines Bevacizumab in combination with SHR-8068 (anti-CTLA-4 antibody) and 

adebrelimab (anti-PD-L1 antibody) for treating refractory advanced colorectal cancer. The authors investigate 

Bevacizumab's potential role in a novel triple combination therapy approach. According to Zhang et al., prior 

evidence suggests that "abnormal vasculature and elevated vascular endothelial growth factor levels lead to 

immunosuppression, inhibit cytotoxic T-lymphocyte (CTL) function and antigen presentation, and promote 

aggregation of immunosuppressive cells." 

 

Technical Details 

Dosing Protocol: 

The study utilizes Bevacizumab at a dose of "7.5 mg per kilogram, every three weeks, intravenously" (Zhang et al.) 

in combination with the other agents. 

 

Safety Monitoring: 

Per Zhang et al., if "a serious adverse event or grade 3/4 nonserious adverse event related to bevacizumab occurs, it 

should be suspended. Bevacizumab can be resumed if the event resolves to grade 1 and is deemed beneficial to the 

patient." 

 

The authors note specific dose modification guidelines for Bevacizumab-related adverse events including: 

- "Grade 1 hypertension: Do not suspend" 

- "Grade 2 hypertension: Suspend bevacizumab, initiate antihypertensive therapy, resume bevacizumab when BP 

<140/90 mmHg" 

- "Grade 4 hypertension (including hypertensive encephalopathy): Discontinue bevacizumab" 

 

Key Insights 

Safety Profile: 

Zhang et al. report that "common adverse events associated with bevacizumab includes hypertension, 

thromboembolism, hemorrhage, and proteinuria." However, they note that "the relative risks for bevacizumab were 

relatively low in comparison to regorafenib, in the case of diarrhea and febrile neutropenia." 

 

Clinical Considerations: 



The authors highlight that "bevacizumab may increase the risk of upper gastrointestinal bleeding and colitis when 

combined with more than one ICI [immune checkpoint inhibitor]." This risk factor influenced their study design 

and monitoring protocols. 

 

Mechanistic Rationale: 

The scientific basis for including Bevacizumab centers on its ability to potentially "normalize the TME [tumor 

microenvironment], enhancing T-cell infiltration and activity" when combined with immune checkpoint inhibitors 

(Zhang et al.). 

 

Study Limitations: 

If toxicity leads to discontinuation of one of the other study drugs, the protocol specifies that "if adebrelimab is 

discontinued due to toxic intolerance or other reasons, SHR-8068 and bevacizumab therapy should be terminated" 

(Zhang et al.), indicating the interdependent nature of the combination therapy approach. 

 

The authors frame this study as an important step in understanding how Bevacizumab may enhance immunotherapy 

approaches for colorectal cancer treatment, while carefully monitoring for potential adverse events through a 

structured dose modification protocol. 
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# Report: Bevacizumab Combination Therapy Outcomes in Metastatic Colorectal Cancer 

 

## Executive Summary 

This phase 2 trial investigated the efficacy and safety of alternating modified CAPOX/CAPIRI chemotherapy 

combined with bevacizumab for treating untreated unresectable metastatic colorectal cancer (mCRC). According to 



Li et al., the study included 52 patients and showed promising results, with "median progression-free survival (PFS) 

of 11.0 months (95% CI 9.0-12.4)" and "median overall survival of 28.1 months (95% CI 18.4-34.0)". The 

treatment demonstrated an acceptable safety profile with manageable adverse events. 

 

## Technical Details 

The treatment regimen consisted of: 

- Induction phase: Bevacizumab "5 mg/kg D1 and 15 for 28-day cycles (up to six cycles)" combined with modified 

chemotherapy 

- Maintenance phase: Bevacizumab "7.5 mg/kg D1 for 21-day cycles" 

 

Key efficacy metrics reported by Li et al. include: 

- "Objective response and disease control were obtained in 38 (73%; 95% CI 59%–84%) and 49 (94%; 95% CI 

84%–99%), respectively" 

- "Mean depth of response, conversion and no evidence of disease rates were 46.0% ± 26.3%, 23% and 19%, 

respectively" 

 

Safety outcomes showed that "Grade 3-4 treatment-related adverse events (TRAE) occurred in 17 (33%) patients". 

The most common severe adverse events related to bevacizumab were: 

- "Hypertension (13 [25%])" 

- "Hand-foot syndrome (two [4%])" 

- "No treatment-related death was reported" 

 

## Key Insights 

1. Comparative Efficacy: 

The authors note this regimen showed comparable results to other bevacizumab combinations. As stated by Li et 

al., when compared to published data on "triplet chemotherapy plus bevacizumab and doublet chemotherapy plus 

bevacizumab", this regimen demonstrated: 

- Similar PFS to "pooled median PFS...12.2 months for triplet chemotherapy plus bevacizumab and 9.9 months for 

doublet chemotherapy plus bevacizumab" 

- Comparable OS to "pooled median OS of 28.9 months for triplet chemotherapy combined with bevacizumab and 

24.5 months for doublet chemotherapy combined with bevacizumab" 

 

2. Patient Subgroup Analysis: 

The study found differential responses based on molecular profiles. According to Li et al., "patients with 

neutrophil-to-lymphocyte ratio<5 or RAS wild-type disease had longer PFS (both P < 0.05)" 

 



3. Safety Profile: 

The bevacizumab combination showed manageable toxicity with: 

- No unexpected adverse events 

- "Grade 3-4 TRAE of diarrhea reported in one [2%] patient" 

- "No grade 3-4 peripheral neuropathy occurred" 

 

In conclusion, this bevacizumab-based regimen demonstrated promising efficacy with acceptable safety in treating 

untreated unresectable mCRC, particularly showing benefit in specific patient subgroups based on molecular 

characteristics. 
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Executive Summary 

This study evaluated serum mid-infrared spectroscopy (MIRS) as a potential prognostic marker for patients 

receiving first-line bevacizumab-based chemotherapy for metastatic colorectal cancer (mCRC). According to 

Chautard et al., MIRS analysis of baseline serum samples identified two distinct patient groups with significantly 

different survival outcomes. The group with poorer prognosis showed "shorter PFS median of 8.7 months (vs 11.3 

months)" and "shorter OS median of 17.6 months (vs 27.9 months for group B)". The findings suggest MIRS could 

help identify patients less likely to benefit from bevacizumab therapy. 

 

Technical Details 

The study analyzed serum samples from 108 patients receiving first-line bevacizumab-based chemotherapy for 

mCRC. Key methodological aspects include: 

 



- Treatment Protocol: As noted by Chautard et al., "Every 2 weeks, patients received intravenously 5 mg/kg of 

bevacizumab associated with a fluoropyrimidine-based chemotherapy" 

 

- MIRS Analysis: The authors report that "Serum MIRS analysis was conducted homogeneously on samples of all 

108 patients" using "attenuated total reflection (ATR) technique" on a "germanium single reflexion crystal" 

 

- Patient Groups: MIRS signatures separated patients into two groups with distinct spectral characteristics. Group A 

(n=25) showed poorer outcomes compared to Group B (n=83) 

 

Key survival metrics reported by Chautard et al. include: 

 

- Progression-Free Survival (PFS): "median PFS time was 10.6 months" overall 

- Overall Survival (OS): "median OS time was 24.5 months" overall 

- Response Rates: "74 (68.5%) patients achieved an objective response" 

 

The authors note that "Patients from group A had a significantly lower bORR (n = 13, 52.0%) than in group B (n = 

61, 73.5%) with p = 0.04" 

 

Key Insights 

Several important findings emerged regarding bevacizumab therapy: 

 

1. Prognostic Value: Chautard et al. demonstrate that MIRS can identify patients with poorer prognosis, showing 

"serum MIRS signature A as independently associated with shorter PFS (HR: 1.74, 95% CI [1.07-2.82], p = 0.025)" 

 

2. Safety Profile: The authors report "BRAE were reported in 62 (57%) patients overall, including 45 (42%) and 17 

(16%) with grades 1-2 and 3-4 respectively" 

 

3. Clinical Application Potential: As noted by the authors, "MIRS on serum is a promising tool which applicability 

in clinical practice must be mentored" though "development of MIRS in clinical practice is limited by numerous 

obstacles" 

 

4. Treatment Response: An interesting observation was that "more frequent grade 1-2 BRAE were reported in 

patients of better prognostic and tumoral response" suggesting potential correlation between side effects and 

efficacy 

 



The authors conclude that while promising, these findings require validation in larger prospective trials before 

MIRS can be implemented as a clinical tool for predicting bevacizumab therapy outcomes. As they state, "Our 

promising results need to be confirmed with a validation cohort taking into account these previous drawbacks." 

 

This study provides valuable initial evidence for using MIRS as a prognostic tool in bevacizumab therapy, 

potentially helping identify patients most likely to benefit from treatment. However, additional research is needed to 

validate these findings and establish standardized protocols for clinical implementation. 
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Executive Summary: 

This retrospective study examined clinical risk factors associated with bevacizumab-related hypertension in 

metastatic colorectal cancer (mCRC) patients. The research, conducted by Zheng et al., analyzed 178 patients 

treated with bevacizumab between January-June 2020. According to the authors, "54 (30.33%) developed 

bevacizumab-related hypertension" with a "median time to hypertension onset of 48.00 days." The study identified 

pre-existing hypertension and age ≥60 years as key independent risk factors for developing bevacizumab-induced 

hypertension. Importantly, the researchers found that "no significant differences in OS were observed between 

patients with and without bevacizumab-related hypertension (31.13 vs. 27.87 months, P = 0.86)." 

 

Technical Details: 

The study population consisted of mCRC patients receiving bevacizumab at "5 mg/kg every 2 weeks in 

combination with chemotherapy" (Zheng et al.). The researchers defined clinically relevant hypertension according 

to specific criteria: 

 



For patients without prior hypertension, post-bevacizumab hypertension was determined by: 

- "Discontinuation of bevacizumab due to hypertension" 

- "New diagnosis of hypertension after bevacizumab administration" 

- "Initiation of antihypertensive medication" 

- "Systolic BP of ≥160 mmHg or diastolic BP of ≥100 mmHg within 6 months after bevacizumab treatment" 

 

The multivariate analysis revealed two significant independent risk factors: 

- "Pre-bevacizumab hypertension (OR = 3.30, P < 0.01)" 

- "Age ≥60 (OR = 2.04, P = 0.04)" 

 

The predictive model demonstrated "an area under the ROC curve (AUC) of 0.66 (95% CI, 0.57–0.75, P < 0.001)" 

(Zheng et al.). 

 

Key Insights: 

 

1. Timing of Hypertension Development: 

The study found that hypertension typically develops early in treatment, with Zheng et al. reporting "the median 

time to maximum systolic and diastolic BP was 111.50 and 105.50 days, respectively." 

 

2. Management Approach: 

Following hypertension onset, "one-third of the patients (18, 33.33%) added an antihypertensive medication." The 

researchers noted that "the majority of patients (31, 57.41%) with bevacizumab-related hypertension were treated 

with calcium channel antagonists." 

 

3. Clinical Implications: 

The authors emphasize the importance of monitoring blood pressure, particularly in high-risk patients. As stated by 

Zheng et al., "Clinicians should closely monitor blood pressure during the first 2 months of bevacizumab treatment, 

particularly in high-risk patients." 

 

4. Survival Outcomes: 

The study found that "the median OS for the cohort was 30.53 months (95% CI, 22.23–38.84)" (Zheng et al.). 

Notably, the development of bevacizumab-related hypertension did not significantly impact overall survival rates. 

 

The research provides valuable insights for clinicians managing mCRC patients receiving bevacizumab therapy, 

particularly regarding risk assessment and monitoring strategies for hypertension development. The authors 



recommend "careful benefit-risk evaluation and regular out-of-office BP monitoring" especially for elderly mCRC 

patients undergoing bevacizumab treatment. 
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Executive Summary: 

This report analyzes the findings from Furuya et al.'s 2024 study examining the relationship between serum 

proteinase-3 (PRTN3) levels and Bevacizumab (Bev) therapy outcomes in metastatic colorectal cancer (mCRC) 

patients. The research demonstrated that high serum PRTN3 levels were associated with reduced efficacy of Bev 

therapy and poorer progression-free survival. The study provides evidence that PRTN3 levels could potentially 

serve as a predictive biomarker for Bevacizumab response in mCRC treatment. 

 

Technical Details: 

The study included detailed analyses of Bev therapy outcomes based on PRTN3 levels: 

 

Patient Demographics and Treatment: 

- According to Table 1, among the study participants, "10/24" patients in the low PRTN3 group and "19/26" in the 

high PRTN3 group received "Anti-VEGF antibody (Bev)" treatment. 

 

Treatment Response Analysis: 

- For patients receiving Bevacizumab treatment, Furuya et al. reported that in the low PRTN3 group, "8 (80.0%)" 

achieved partial response and "2 (20.0%)" had stable disease. 

- In contrast, in the high PRTN3 group, only "2 (10.5%)" achieved partial response, while "13 (68.4%)" had stable 

disease and "4 (21.1%)" experienced progressive disease. 

 

Survival Outcomes: 



- The authors found that "PFS significantly differed between patients with high and with low PRTN3 expression 

only in the Bev subgroup (HR, 3.027; 95% CI, 1.175-7.793; P=0.0161)." 

 

Laboratory Studies: 

- The researchers conducted tube formation assays and found that "while Bev inhibited tube formation, this 

inhibitory effect was abrogated by the administration of PRTN3." 

- Specifically, they tested "Bev (Chugai Pharmaceutical Co., Tokyo, Japan) [...] at a final concentration of 0 or 2.5 

mg/mL." 

 

Key Insights: 

 

1. Predictive Value: 

The study suggests that serum PRTN3 levels could serve as a novel predictive biomarker for Bevacizumab therapy 

response. As stated by the authors, "Serum PRTN3 levels could be a predictive biomarker of PFS by reflecting the 

response to Bev therapy in patients with mCRC." 

 

2. Treatment Resistance: 

The research provides evidence for a potential mechanism of Bevacizumab resistance, with the authors noting that 

"PRTN3 administration notably augmented angiogenesis while simultaneously attenuating the anti-angiogenic 

influence exerted by bevacizumab therapy." 

 

3. Clinical Applications: 

The findings suggest potential clinical utility in measuring PRTN3 levels before initiating Bevacizumab therapy. As 

the authors state, "Serum PRTN3 levels may potentially be beneficial in predicting the efficacy of Bev treatments, 

and accordingly, facilitate the selection of optimal chemotherapeutic regimen." 

 

4. Future Directions: 

The authors acknowledge that "Further studies analyzing the molecular and cellular mechanisms underlying the 

effects of PRTN3 on tumor angiogenesis using CRC cell lines and neutrophils and the relationship between PRTN3 

and stromal neutrophils, are needed to confirm our results." 

 

This research provides valuable insights into potential biomarker-based patient selection for Bevacizumab therapy, 

though larger validation studies would be beneficial to confirm these findings. 
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Executive Summary 

This post-hoc analysis of the STIC-AVASTIN trial examined the prognostic value of tumor-to-liver density (TTLD) 

ratio and other imaging biomarkers in patients with metastatic colorectal cancer treated with bevacizumab-based 

chemotherapy. The study evaluated 79 patients who received "bi-weekly bevacizumab-based chemotherapy as 

first-line therapy" (Mazard et al.). While tumor size reduction showed correlation with outcomes, the absolute 

TTLD ratio values, particularly at baseline, emerged as a potentially useful predictor of treatment response and 

survival. The findings suggest that baseline tumor vasculature characteristics may influence bevacizumab efficacy. 

 

Technical Details 

Study Population and Methods: 

- "79 of the 137 patients enrolled in the main trial were eligible for this post-hoc analysis" (Mazard et al.) 

- Patients received "bevacizumab-based regimens" with various chemotherapy combinations 

- Key measurements included: 

  - TTLD ratio at baseline and first restaging 

  - Tumor size changes 

  - Contrast-enhanced ultrasound (CEUS) parameters 

 

Key Results: 

- "PFS and OS were significantly longer in patients with tumor size reduction >15% at first restaging" (Mazard et 

al.) 

- "PFS was longer in patients with TTLD ratio >0.6 at baseline and first restaging than in those who did not reach 

this threshold" (Mazard et al.) 

- "In the multivariate analysis, only baseline TTLD ratio >0.6 was a significant survival predictor" (Mazard et al.) 

- "TTLD ratio >0.6 was associated with improved perfusion parameters" (Mazard et al.) 

 



Survival Outcomes: 

- "The median PFS and OS were 11 (95% CI: 9.4, 12.2) and 25.1 months (95% CI: 21.2, 31.8), respectively" 

(Mazard et al.) 

- "The median follow-up was 50 months (1.9–64.2)" (Mazard et al.) 

 

Key Insights 

1. Predictive Value of Imaging Biomarkers: 

The study suggests that baseline TTLD ratio may serve as a useful predictor of bevacizumab efficacy. As noted by 

the authors, "patients with tumors that displayed higher perfusion parameters at baseline and that retained a 

sufficient degree of perfusion, albeit reduced, after treatment have the best prognosis" (Mazard et al.). 

 

2. Treatment Response Mechanisms: 

The findings support the "vascular normalizing effect of anti-angiogenic drugs" (Mazard et al.), suggesting that: 

- A minimum baseline tumor vasculature is necessary for treatment efficacy 

- Excessive vessel pruning during treatment may be counterproductive 

 

3. Clinical Implications: 

The study indicates that "the TTLD ratio is more objective" (Mazard et al.) than some other assessment methods, 

though it has limitations. The authors note that "currently, the TTLD ratio seems to correlate mainly with 

microvascular density but it is not indicative of their functionality" (Mazard et al.). 

 

4. Future Directions: 

The authors suggest that "the identification of predictive biomarkers of antiangiogenic drug efficacy should remain 

a priority in the next years" (Mazard et al.), particularly as bevacizumab continues to play a significant role in 

treating metastatic colorectal cancer. 

 

Study Limitations: 

The authors acknowledge "the small sample size that restricted the statistical analysis" (Mazard et al.) and note "the 

absence of a control group to assess their predictive value of the bevacizumab activity, and the inclusion of patients 

who received different chemotherapy regimens" (Mazard et al.) as key limitations. 
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# Bevacizumab Therapy Results Report 

 

## Executive Summary 

This case report and literature review examines the role of Bevacizumab (BEV) in treating colorectal cancer, 

particularly when combined with other therapies. The study demonstrates promising results for Bevacizumab's 

efficacy in microsatellite-stable (MSS) and KRAS-mutated colon cancer patients, especially when integrated into 

combination treatment regimens. The findings suggest that Bevacizumab can enhance treatment outcomes even in 

traditionally challenging cases that are resistant to standard therapies. 

 

## Technical Details 

The key technical findings regarding Bevacizumab include: 

 

Dosing and Administration: 

- According to He et al., the treatment protocol included "bevacizumab 7.5 mg/kg, d2, ivgtt" as part of the 

combination therapy regimen. 

 

Clinical Efficacy: 

- Kabbinavar et al. demonstrated that "Bevacizumab improves the overall and progression-free survival of patients 

with metastatic colorectal cancer treated with 5-fluorouracil-based regimens irrespective of baseline risk." 

 

Combination Therapy Results: 

- You et al. found that "Chemotherapy plus bevacizumab as an optimal first-line therapeutic treatment for patients 

with right-sided metastatic colon cancer" showed superior results with a "combined median survival ratio (MSR) = 

1.23, 95% CI 1.08 to 1.39." 

 

Treatment Duration: 



- In the reported case study, He et al. note the patient received "sintilimab plus bevacizumab and platinum-based 

chemotherapy from April 2020 to March 2022 and maintained until September 2022." 

 

## Key Insights 

 

Mechanism of Action: 

- According to Hack et al., "Bevacizumab could block VEGF-induced angiogenesis and related 

immunosuppression," providing a mechanistic basis for its therapeutic efficacy. 

 

Treatment Response: 

- The authors note that "27% of colon cancer patients who used bevacizumab–XELOX relapsed, developed a new 

colon cancer, or died." 

 

Therapeutic Potential: 

- The research indicates that "Chemotherapy combined with bevacizumab has been considered as the standard 

first-line treatment for mCC patients with MSS and RAS mutation." 

 

Future Applications: 

- The findings suggest that "ICIs in combination with VEGF-targeted agents and chemotherapy have been shown to 

be effective in a variety of tumors, including MSS-type colon cancer." 

 

This report demonstrates Bevacizumab's significant potential in treating colorectal cancer, particularly when used in 

combination therapy regimens. The documented results support its continued use and development as a therapeutic 

option, especially for patients with microsatellite-stable and KRAS-mutated variants of the disease. The research 

suggests that Bevacizumab's anti-angiogenic properties make it a valuable component of modern cancer treatment 

protocols, though ongoing studies are needed to optimize its application in various clinical contexts. 

 

[End of Report] 

 

 
 

Prompt 1 
Article 015: Cellular and molecular events in colorectal cancer: biological 
mechanisms, cell death pathways, drug resistance and signalling network 
interactions, Yan L. et al. 2024, 25901 words  
3.5 Sonnet: 26.88 s, 441 words 



Human Verifications. Review Authors: Hurwitz et al., Loupakis et al., Allegra et al., and others Term 1: 
NSABP PROTOCOL c-08, Term 2: AVANT study 
Quote 1: “the adverse event rates and costs associated with aflibercept were significantly greater than those 
associated with bevacizumab plus chemotherapy.”, Quote 2: “oxaliplatin-based chemotherapy as adjuvant 
treatment for colon cancer” 
Here is a two-page report focused on Bevacizumab therapy results from the document: 

 

# Bevacizumab Therapy in Colorectal Cancer: A Research Review 

 

## Executive Summary 

This report summarizes the key findings regarding Bevacizumab (BV) therapy for colorectal cancer (CRC) based 

on research presented in the attached literature review. Bevacizumab, marketed as Avastin, is a humanized 

monoclonal antibody that targets vascular endothelial growth factor (VEGF). The research demonstrates significant 

clinical benefits when combining Bevacizumab with standard chemotherapy regimens, though results vary across 

different patient populations and treatment settings. 

 

## Technical Details 

Bevacizumab received FDA approval for metastatic colorectal cancer treatment in 2004, as noted by Hurwitz et al.: 

"The Food and Drug Administration (FDA) authorized bevacizumab as a first-line therapy for patients with 

metastatic colorectal cancer on February 26, 2004." 

 

Key efficacy data includes: 

- According to Loupakis et al., "The addition of bevacizumab to first-line chemotherapy was found to significantly 

enhance progression-free survival (PFS) and overall survival (OS) by 17.1 and 8.6%, respectively, according to a 

meta-analysis that included five randomized controlled studies." 

 

The NSABP PROTOCOL c-08 study examined Bevacizumab's role in adjuvant therapy: 

- As reported by Allegra et al., "the addition of bevacizumab to modified FOLFOX6 as an adjuvant therapy for a 

period of one year did not substantially increase the duration of disease-free survival in stages II and III of colon 

cancer." 

 

The AVANT study provided additional safety data: 

- The research found that "in comparison to the FOLFOX4 group, the bevacizumab groups experienced a 

significantly higher incidence of serious adverse events." 

 

## Key Insights 

 



Important clinical considerations include: 

 

1. Patient Selection: 

- According to Pogue-Geile et al., defective mismatch repair (dMMR) tumor patients "exhibited a statistically 

significant survival benefit (HR0.52) when administered bevacizumab, whereas those with pMMR tumors showed 

no benefit." 

 

2. Safety Profile: 

- A cost-effectiveness analysis comparing Bevacizumab to Aflibercept found that "the adverse event rates and costs 

associated with aflibercept were significantly greater than those associated with bevacizumab plus chemotherapy." 

 

3. Treatment Timing: 

The research suggests optimal timing considerations: 

- For first-line therapy: As noted by De Gramont et al., bevacizumab combined with "oxaliplatin-based 

chemotherapy as adjuvant treatment for colon cancer" showed mixed results. 

- For maintenance therapy: Studies indicate varying outcomes based on treatment duration and combination 

strategies. 

 

The research highlights Bevacizumab's established role in metastatic CRC treatment while noting limitations in 

certain patient populations and treatment settings. Ongoing research continues to refine optimal patient selection 

criteria and treatment protocols to maximize therapeutic benefit while managing adverse events. 

 

Note: This report focuses solely on published Bevacizumab results from the provided document. All numerical data 

and direct quotes are taken verbatim from the source material, with appropriate attribution to the original authors. 
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Executive Summary 

 

This report analyzes the Bevacizumab (BEV) therapy findings from a comprehensive systematic review and 

network meta-analysis examining second-line treatments for metastatic colorectal cancer (mCRC). The research, 

conducted by Sun et al., evaluated 47 randomized controlled trials involving 16,925 patients across 44 different 

treatment regimens. The analysis demonstrates that FOLFOX combined with Bevacizumab shows promising 

efficacy as a second-line treatment option, with favorable survival outcomes and an acceptable safety profile. 

 

Technical Details  

 

Study Methodology 

The researchers performed a Bayesian network meta-analysis using the Markov Chain Monte Carlo technique to 

compare different treatment combinations. Key outcome measures included: 

- Overall survival (OS) 

- Progression-free survival (PFS)  

- Overall response rate (ORR) 

- Complete response (CR) 

- Partial response (PR) 

- Adverse events (Grade ≥3 and Any AE) 

 

Key Statistical Findings 

According to Sun et al., FOLFOX + Bevacizumab demonstrated strong performance across multiple metrics: 

- "SUCRA values of FOLFOX + Bevacizumab in PFS, OS, ORR, and PR were 83.4%, 74.0%, 81.1%, and 86.1%, 

respectively" 

- "Safety was not significantly different from other interventions" 

 

For RAS wild-type populations specifically: 

- "FOLFIRI + bevacizumab significantly improved survival outcomes (OS SUCRA: 73.2%; PFS SUCRA: 65.1%)" 

 



The authors note that in KRAS wild-type patients, "the PRODIGE18 trial compared the efficacy of bevacizumab 

and cetuximab after disease progression in KRAS wild-type patients treated with bevacizumab-related first-line 

therapy, and it showed a survival advantage for bevacizumab, although the difference was not significant" 

 

Key Insights 

 

1. Optimal Treatment Combination 

The analysis suggests FOLFOX + Bevacizumab may be one of the most effective second-line treatment options for 

mCRC patients. As noted by Sun et al., "the combination of chemotherapy and VEGFR antagonist can be 

recommended as an excellent regimen for patients with disease progression after first-line VEGFR/EGFR 

antagonist therapy." 

 

2. Mechanism of Action 

The authors explain that "Bevacizumab is a humanized recombinant monoclonal antibody with high affinity for 

VEGF and can inhibit the binding of VEGF-A to the receptors VEGFR-1 and VEGFR-2 on vascular endothelial 

cells, thereby eliminating VEGF intracellular signal transduction and the biological outcome." Additionally, 

"Bevacizumab may improve the chemotherapy effect by changing tumor vasculature and reducing tumor interstitial 

pressure." 

 

3. Safety Profile 

According to the research, common adverse events include "nausea, vomiting, peripheral neuropathy, diarrhea, and 

neutropenia." However, the study found that combining Bevacizumab with chemotherapy did not significantly 

increase serious complications compared to other treatment regimens. 

 

4. Historical Context 

The report notes that "Bevacizumab was approved by the U.S. Food and Drug Administration (FDA) in 2007 as a 

second-line treatment for mCRC." This extensive clinical experience has helped establish its role in treatment 

protocols. 

 

The findings support the continued use of Bevacizumab-based combination therapy as a second-line treatment 

option for mCRC patients, with particular efficacy when combined with FOLFOX chemotherapy. The balanced 

efficacy and safety profile make it an important therapeutic option in the treatment landscape. 
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Executive Summary 

 

This systematic review and meta-analysis examined the effectiveness of Bevacizumab (BEV) in treating metastatic 

colorectal cancer through analysis of 21 randomized controlled trials. According to Song et al., the study included 

"6665 participants, including 3356 in the experimental group and 3309 in the control group" with patients ranging 

from "55-75 years" in age. The research evaluated BEV's anti-tumor activity, disease control capabilities, and 

survival outcomes when combined with various treatment protocols compared to other therapies or placebo. 

 

The findings revealed that while BEV showed some benefits in disease control and anti-tumor activity, it did not 

significantly improve overall survival outcomes. As noted by Song et al., "the addition of BEV can enhance the 

anti-tumor ability and disease control, while cetuximab and panitumumab may have stronger ability. However, it 

did not effectively improve the survival of patients." 

 

Technical Details 

 

The meta-analysis examined several key metrics: 

 

Anti-tumor Activity: 

- Song et al. found that "OR=1.04, 95% CI: 0.83-1.30, P=0.747" for objective remission rates 

- When compared specifically to placebo, "OR=1.29, 95% CI: 1.10-1.50, P=0.001" 

- After removing one problematic study, "OR=1.30, 95% CI: 1.11-1.52, P=0.001" 

 

Disease Control Rate: 

- According to Song et al., "OR=1.36, 95% CI: 1.04-1.78, P=0.024" 

- Benefits compared to other treatments showed "1.13 (0.77, 1.66), 1.71 (0.97, 3.00), 1.94 (1.06, 3.55) and 0.92 

(0.36, 2.31) compared with Placebo, CET, CED and PAN" 

 



Survival Outcomes: 

- Overall survival showed "HRs=0.98, 95% CI: 0.84-1.15, P=0.822" 

- Progression-free survival indicated "HRs=1.05, 95% CI: 0.97-1.13, P=0.238" 

 

Key Insights 

 

1. Anti-tumor Effectiveness: 

While BEV demonstrated enhanced anti-tumor activity compared to placebo, it showed limitations when compared 

to other targeted therapies. As noted by Song et al., "cetuximab (OR=0.73, 95% CI: 0.55-0.96) and panitumumab 

(OR=0.07, 0.02-0.25) were more effective in anti-tumor treatment." 

 

2. Disease Control: 

BEV showed promising results in disease control, particularly when compared to certain other treatments. The 

researchers found that "The addition of BEV is better than the addition of CED. However, the impact of PAN, CET 

and BEV on the anti-tumor ability was not different compared to the addition of BEV." 

 

3. Treatment Combinations: 

The study revealed important insights about combination therapies. Song et al. noted that "the treatment strategy of 

double antibody is not recommended (OR=0.41, 95% CI: 0.08-2.19)" as "Trial was forced to stop due to the 

continuous progress of tumor." 

 

4. Safety Considerations: 

The researchers acknowledged some safety concerns, noting that "a recent meta-analysis involving 16 clinical trials 

of bevacizumab in solid tumors showed a significant increase in treatment-related mortality (2.5% vs. 1.7%; 

P=0.01)." 

 

The authors concluded that while BEV shows promise in certain aspects of treatment, particularly disease control 

and anti-tumor activity when used appropriately, more research is needed to optimize its use in treatment protocols. 

As stated by Song et al., "A more reasonable and effective treatment plan needs more clinical experimental 

support." 
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Executive Summary 

This report analyzes the clinical trial data regarding Bevacizumab (BEV) combination therapy for metastatic 

colorectal cancer (mCRC) based on a 2024 review by André et al. The research examines BEV in combination with 

other agents, particularly trifluridine/tipiracil (FTD/TPI), in both first-line and third-line treatment settings. The 

evidence suggests that FTD/TPI+BEV shows significant efficacy as a third-line treatment option, while 

demonstrating comparable results to capecitabine+BEV as a first-line therapy for patients ineligible for intensive 

treatment. 

 

Technical Details 

Third-Line Setting: 

The SUNLIGHT phase 3 trial showed that FTD/TPI+BEV significantly improved survival metrics compared to 

FTD/TPI alone. According to Prager et al., "median OS was significantly improved in patients receiving 

FTD/TPI+BEV compared with patients receiving FTD/TPI (HR 0.61, 95% CI 0.49–0.77; p<0.001)." The authors 

note that "OS at 12 months was 43% in the FTD/TPI+BEV group and 30% in the FTD/TPI group." 

 

Previous BEV exposure did not diminish efficacy. As reported by the authors, "in patients who had received 

previous BEV mOS was 9.0 months with FTD/TPI+BEV compared with 7.1 months in the FTD/TPI group (HR 

0.72, 95% CI 0.56–0.92)." 

 

First-Line Setting: 

In the SOLSTICE phase 3 trial comparing FTD/TPI+BEV to capecitabine+BEV as first-line therapy, André et al. 

report that "after a median follow-up of 16.6 months the HR for median PFS with FTD/TPI+BEV versus 

CAP+BEV was 0.87 (95% CI 0.75–1.02; p=0.0464)." Overall survival was similar between groups, with the 

authors noting "mOS was not observed to be superior in patients receiving FTD/TPI+BEV compared to patients 

receiving CAP+BEV (19.7 months and 18.6 months, respectively, HR 1.06, 95% CI 0.90–1.25)." 



 

Quality of Life Outcomes: 

The therapy demonstrated favorable quality of life maintenance. According to the authors' analysis of the 

SUNLIGHT trial, "Both cancer-specific QoL measures (assessed by European Organisation for Research and 

Treatment of Cancer quality of life questionnaire C30 [EORTC QLQ-C30]), including global health status (GHS) 

and general QoL (assessed by EuroQol 5-Dimension 5-Level questionnaire [EQ-5D-5L]) were maintained." 

 

Key Insights 

1. FTD/TPI+BEV shows robust efficacy as a third-line treatment for mCRC, with significant survival benefits 

regardless of prior BEV exposure. 

 

2. As first-line therapy for patients ineligible for intensive treatment, FTD/TPI+BEV demonstrates comparable 

efficacy to capecitabine+BEV, offering an alternative treatment option with a different safety profile. 

 

3. The maintenance of quality of life metrics across studies suggests FTD/TPI+BEV is well-tolerated, which is 

particularly important for patients requiring long-term treatment. 

 

4. According to the authors' network meta-analysis, "FTD/TPI+BEV was the most effective treatment in terms of 

both OS and PFS among all the options" when compared to other third-line treatments. 

 

5. The effectiveness across different patient subgroups and treatment settings suggests FTD/TPI+BEV has broad 

applicability in the mCRC treatment landscape, though optimal patient selection criteria continue to be refined. 
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Executive Summary: 

This review examines the clinical outcomes and predictive biomarkers for Bevacizumab therapy in metastatic 

colorectal cancer (mCRC). Multiple studies indicate that while Bevacizumab provides survival benefits when 

combined with chemotherapy, the gains are modest and patient selection could be improved through better 

predictive markers. According to Lai et al., "the real OS gain from bevacizumab, aflibercept, and ramucirumab 

emerged from clinical trials and real-life data is about 1.4 to 1.6 months, which is quite marginal in the clinical 

history of a mCRC patient." 

 

Technical Details: 

Several key clinical trials established Bevacizumab's efficacy in mCRC: 

 

- First-line setting: According to Hurwitz et al., Bevacizumab combined with "irinotecan, fluorouracil, and 

leucovorin for metastatic colorectal cancer" demonstrated efficacy. 

 

- Second-line setting: As reported by Giantonio et al., "Bevacizumab in combination with oxaliplatin, fluorouracil, 

and leucovorin (FOLFOX4) for previously treated metastatic colorectal cancer" showed benefit. 

 

- Continuation strategy: Bennouna et al. demonstrated that "Continuation of bevacizumab after first progression in 

metastatic colorectal cancer (ML18147)" was beneficial as a treatment approach. 

 

Regarding biomarker research: 

- Circulating markers: According to Duda et al., among "plasmatic VEGF, PIGF, and VEGFR-1, only VEGFR-1 

was related to prediction of response and tolerability to bevacizumab." 

 

- Genetic factors: As noted by Sibertin-Blanc et al., "The CC genotype of rs3025039 polymorphism of 

VEGF-Ac.*237C>T was significantly related to time-to-treatment failure (TTF) in 46 mCRC patients treated with 

bevacizumab." 

 

- Imaging biomarkers: Van Griethuysen et al. found that "Radiomics models predicted response similarly to the 

morphology prediction performed by expert radiologists (AUCs of 0.69–0.79 and 0.67–0.83, respectively)." 

 

Key Insights: 

1. Patient Selection: The research indicates a critical need for better predictive biomarkers to identify patients most 

likely to benefit from Bevacizumab. Multiple approaches including genetic, circulating, and imaging biomarkers 

show promise but require further validation. 

 



2. Treatment Strategy: The evidence supports using Bevacizumab in both first- and second-line settings. As noted 

by Masi et al., data supports the "Continuation or reintroduction of bevacizumab beyond progression to first-line 

therapy in metastatic colorectal cancer." 

 

3. Clinical Impact: While Bevacizumab provides statistically significant survival benefits, the magnitude of benefit 

remains modest. This underscores the importance of developing better predictive tools to optimize patient selection 

and improve cost-effectiveness. 

 

4. Future Directions: The research suggests that combining multiple biomarker approaches (genetic, circulating, and 

imaging) may provide the most robust predictive model for Bevacizumab response. According to Giampieri et al., 

"Research has focused especially on tissue-based genetic polymorphisms, circulating biomarkers, CTC and ctDNA, 

miRNAs, and more recently on imaging tools" to improve patient selection. 

 

5. Translation to Practice: Despite extensive research, as noted in the review, "no predictive biomarkers have been 

prospectively validated to date." This highlights the ongoing challenge of translating promising biomarker research 

into clinical practice. 
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Executive Summary 

This report analyzes the clinical applications and outcomes of Bevacizumab (BEV) therapy for metastatic colorectal 

cancer (mCRC) based on the review article by Jacobsen et al. Bevacizumab, the first approved antiangiogenic drug, 

has shown moderate efficacy in combination with chemotherapy for first-line and later-line treatment of mCRC, 

though results have been inconsistent across studies. The authors review key clinical trials and discuss both the 

benefits and limitations of Bevacizumab therapy. 



 

Technical Details 

In first-line therapy, according to Hurwitz et al., "bevacizumab plus Irinotecan, Fluorouracil, and Leucovorin 

showed better outcomes for all three parameters (response rate, PFS and OS) than for patients treated with the same 

chemotherapeutic regimen plus placebo in first-line therapy for untreated mCRC." Specifically, they reported 

"median overall survival of 20.3 vs. 15.6 months" and "progression-free survival of 10.6 vs. 6.2 months" with 

"response rates of 44.8% vs. 34.8%" for the bevacizumab vs. placebo groups. 

 

However, Passardi et al. found that "OS did not improve by adding bevacizumab" in the ITACa trial when 

combined with FOLFOX/FOLFIRI chemotherapy. The authors note that "bevacizumab in first-line therapy seems 

to improve both OS and PFS when combined with fluoropyrimidine monotherapy, for example for patients with 

reduced general health, but only PFS when combined with commonly recommended combined chemotherapies 

based on infusional 5-FU (FOLFOX, FOLFIRI)." 

 

For maintenance therapy, studies showed that "capecitabine plus bevacizumab, and fluoropyrimidine plus 

bevacizumab" were "preferable options for maintenance therapy in mCRC." In second-line treatment, "the 

combination of chemotherapy and bevacizumab compared to chemotherapy alone improved OS and PFS in 

different phase III trials, although the absolute benefit was only 1-2 months in terms of the median OS." 

 

Recent data from 2023 showed promise for late-line therapy, as "the SUNLIGHT trial showed a relevant 

improvement in OS (10.8 versus 7.5 months) and PFS (5.6 versus 2.4 months) for patients treated with 

trifluridine-tipiracil plus bevacizumab compared to those treated with trifluridine-tipiracil alone." 

 

Key Insights 

1. Bevacizumab effectiveness varies based on treatment line and combination therapy: 

- Most beneficial in first-line setting when combined with fluoropyrimidine monotherapy 

- Moderate benefits in second-line treatment with 1-2 month survival improvement 

- Shows promise in late-line therapy based on recent SUNLIGHT trial results 

 

2. Treatment considerations: 

- No valid predictors of response have been identified 

- Treatment resistance remains a significant challenge 

- Side effects are "mostly modest and manageable" including "hypertension, proteinuria, hemorrhage, GI 

perforation, wound complications, and thromboembolic events" 

 

3. Future directions: 



The authors suggest opportunities for improving bevacizumab therapy through: 

- Novel dosing approaches like metronomic scheduling 

- Combination with immunotherapy 

- Better patient stratification strategies 

- Development of predictive biomarkers 

 

The evidence indicates that while bevacizumab provides clinical benefit for mCRC patients, the magnitude of 

benefit is moderate and variable. Continued research is needed to optimize patient selection and treatment strategies 

to maximize therapeutic impact. 
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# Executive Summary 

 

This systematic review and meta-analysis evaluated the impact of adding Bevacizumab (BEV) to standard 

chemotherapy regimens in patients with metastatic colorectal cancer (mCRC). The research demonstrated 

significant improvements in both progression-free survival (PFS) and overall survival (OS) when Bevacizumab was 

combined with chemotherapy compared to chemotherapy alone. According to Bang, Hong et al., "the incorporation 

of Bevacizumab into first-line chemotherapy regimens is beneficial for metastatic CRC. This leads to better 

survival and better management of metastatic colorectal cancer." 

 

# Technical Details 

 

The meta-analysis included 24 studies examining Bevacizumab efficacy, with key findings showing: 

 



Survival Metrics: 

- "The hazard ratio for progression-free survival was 0.77 (95% CI: 0.60-0.96, I² = 54%, p < 0.01)" when 

combining Bevacizumab with chemotherapy 

- "Overall survival showed a hazard ratio of 0.69 (95% CI: 0.51-0.83, I² = 39%, p < 0.01)" 

 

Treatment Protocol: 

- "The doses of Bevacizumab that were given ranged from 5 to 7.5 mg/kg" 

- "Follow-up data were accessible for 21 studies, with follow-up times ranging from 6.0 months to 89.1 months" 

- "The progression-free survival (PFS) duration ranged from 3.5 months to 18.9 months" 

- "The OS duration in the included studies varied within the range of 13.5 months to 42 months" 

 

Study Characteristics: 

As noted by the authors, the analysis included "10 studies [that] were prospectively randomized controlled trials of 

phase 3, 4 RCTs of phase 2, 5 retrospective studies, 1 prospective observational phase 4 study, and 2 prospective 

and 2 retrospective observational cohort studies." 

 

# Key Insights 

 

The research demonstrated several important findings regarding Bevacizumab therapy: 

 

1. Survival Benefits: 

The authors report that adding Bevacizumab to chemotherapy resulted in "a notable 23% reduction in tumour 

progression and 31% increased improvement in overall survival among metastatic CRC patients receiving 

Bevacizumab along with chemotherapy." 

 

2. Mechanism of Action: 

As described by the researchers, "Bevacizumab functions as an angiogenesis inhibitor, effectively hindering the 

binding of vascular endothelial growth factor A (VEGFA) to its receptors, namely VEGFR-1 and VEGFR-2." 

 

3. Clinical Impact: 

The study found that "the integration of Bevacizumab with standard chemotherapy not only enhances patient 

survival through the provision of disease prevention but also exerts a positive influence on their quality of life by 

enhancing the therapeutic effects." 

 

4. Treatment Effectiveness: 



The authors conclude that "the combination of Bevacizumab with chemotherapy exerts a positive impact on both 

the treatment efficacy and clinical outcomes in patients with untreated metastatic colorectal cancer. This results in 

an extremely effective therapeutic combination linked to a notable improvement in PFS and OS." 

 

The findings consistently demonstrate that Bevacizumab provides significant clinical benefits when combined with 

standard chemotherapy regimens for treating metastatic colorectal cancer, offering improved survival outcomes and 

enhanced therapeutic efficacy. 
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## Executive Summary 

 

This report analyzes bevacizumab (BEV) therapy results from multiple clinical trials and studies examining its 

efficacy in treating metastatic colorectal cancer (mCRC). The research demonstrates that bevacizumab, particularly 

when combined with other treatments like trifluridine/tipiracil, shows promising outcomes for previously treated 

mCRC patients. According to Prager et al., the combination therapy demonstrated "statistically significant 

improvement in OS among patients who were randomized to receive LONSURF plus bevacizumab compared to 

those who received LONSURF alone (Hazard ratio 0.61; 95% CI: 0.49, 0.77; one-sided p<0.001)." 

 

## Technical Details 

 

Multiple studies examined bevacizumab's mechanism of action and clinical efficacy: 

 



- Mechanism: According to the authors, bevacizumab "focuses on VEGF, which results in the inhibition of 

angiogenesis" and is "thought to 'normalize' the development of abnormal blood vessels within tumors and enhance 

the distribution of chemotherapy drugs to cancerous tissues." 

 

- Dosing Protocol: As reported in clinical trials, "bevacizumab was given intravenously at a dose of 5 mg/kg on 

days 1 and 15" within treatment cycles. 

 

- Survival Metrics: Tebutt's study found that "when directly compared to capecitabine, treatment with Bevacizumab 

showed a longer Progression-Free Survival (PFS) duration of 8.5 months compared to 5.7 months." 

 

- Combination Therapy Results: The Hurwitz trial demonstrated that "combination therapy was superior in different 

aspects, including a higher overall response rate of 45% (compared to 35%), an extended Progression-Free Survival 

(PFS) duration of 10.6 months (compared to 6.2 months), and a longer Overall Survival (OS) duration of 20.3 

months (compared to 15.6 months)." 

 

## Key Insights 

 

The research reveals several important findings regarding bevacizumab therapy: 

 

1. Enhanced Efficacy in Combinations: The SUNLIGHT trial showed that "Median OS was 10.8 months in the 

LONSURF plus bevacizumab group (95% CI: 9.4, 11.8) and 7.5 months in the LONSURF group (95% CI: 6.3, 

8.6)." 

 

2. Safety Profile: According to the studies, the combination of LONSURF with bevacizumab "did not elevate the 

risk of serious adverse events or events leading to treatment discontinuation." 

 

3. Long-term Benefits: Research by Fujii et al. demonstrated significant improvements in overall survival, with 

"median OS recorded at 14.4 months in the T-B category (patients receiving TAS-120 plus bevacizumab) and 4.5 

months in the T group (patients receiving TAS-102 monotherapy)." 

 

4. Clinical Application: The FDA approval of bevacizumab combinations represents a significant advancement in 

mCRC treatment, with studies showing consistent improvements in survival metrics across different patient 

populations. 

 

These findings suggest that bevacizumab, particularly in combination therapy, represents an important treatment 

option for mCRC patients, with demonstrated benefits in survival outcomes and a manageable safety profile. 
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# Bevacizumab in Total Neoadjuvant Therapy for Locally Advanced Rectal Cancer: Analysis Report 

 

## Executive Summary 

 

This report analyzes the bevacizumab (BEV) outcomes from a phase II clinical trial examining intensified total 

neoadjuvant therapy (TNT) for locally advanced rectal cancer (LARC). The study by De Felice et al. evaluated 

TNT consisting of targeted therapy (including bevacizumab for RAS-BRAF mutated patients) combined with 

FOLFOXIRI chemotherapy followed by intensified chemoradiotherapy. While specific bevacizumab-only 

outcomes were not separated in the results, the overall TNT regimen including bevacizumab demonstrated 

promising complete response rates and survival outcomes over a median 6.3 year follow-up period. 

 

## Technical Details 

 

The study design included bevacizumab as follows: 

 

- Patient Selection: Bevacizumab was administered specifically to patients with "mutated RAS-BRAF" status, as 

noted by De Felice et al. 

 

- Treatment Protocol: The regimen consisted of "four cycles of FOLFOXIRI plus bevacizumab (mutated 

RAS-BRAF)" as described in the methods section. 

 



- Timing: Bevacizumab was given during the induction chemotherapy phase, which occurred before 

chemoradiotherapy. 

 

Key Outcome Metrics: 

 

For the overall TNT regimen including bevacizumab for eligible patients: 

 

- Complete Response Rate: De Felice et al. report "11 (39.3%) patients had a complete response (CR)" 

 

- Survival Outcomes: The authors note "5-year overall survival (OS) and DFS were 74.6% and 57.1%, respectively" 

 

- Follow-up Duration: As stated by De Felice et al., there was a "6.3 years (median follow-up)" 

 

## Key Insights 

 

1. Integration with Standard Therapy: 

The study demonstrated that bevacizumab could be successfully incorporated into an intensified TNT regimen for 

LARC patients with specific molecular profiles (RAS-BRAF mutations). 

 

2. Safety Profile: 

While bevacizumab-specific adverse events were not separately reported, the overall regimen showed manageable 

toxicity. As noted by De Felice et al., "There was no evidence of severe long-term toxicities." 

 

3. Clinical Implications: 

The authors conclude that "The addition of a targeted agent to induction FOLFOXIRI and oxaliplatin to 

5-fluorouracil-based CRT, with the doses and intensities used in this study, resulted in high CR rates." 

 

4. Research Limitations: 

The authors acknowledge that "the results of our prospective phase II study should be interpreted with caution and 

do not unequivocally support the hypothesis that adding bevacizumab or panitumumab/cetuximab to the induction 

FOLFOXIRI and OXP to neoadjuvant 5-FU-based CRT substantially improves survival outcomes." 

 

5. Future Directions: 

As stated by De Felice et al., "Further research on TNT strategies in LARC is encouraged," suggesting the need for 

larger studies to validate these findings and better define the role of bevacizumab in TNT regimens. 
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# Analysis of Bevacizumab Therapy Outcomes 

 

## Executive Summary 

This report examines a clinical case study investigating the relationship between Bevacizumab (Bev) therapy and 

aortic dissection (AD) in cancer treatment. Bev is described by Su et al. as "a humanized monoclonal antibody 

targeting vascular endothelial growth factor A (VEGF-A)" that is "primarily used for the treatment of various solid 

tumors." The study highlights important safety considerations regarding Bev's cardiovascular side effects, 

particularly its association with hypertension and potential risk of arterial complications. 

 

## Technical Details 

The documented effects of Bev include: 

 

Mechanism of Action: 

- Su et al. note that Bev works by "inhibiting VEGF-A activity, thereby obstructing the formation of tumor blood 

vessels and effectively suppressing tumor growth" 

 

Cardiovascular Impact: 

- According to Su et al., hypertension occurs in "approximately 10% to 30%" of patients treated with Bev 

- The authors explain that hypertension may be linked to "compromised vascular endothelial function, systemic 

vasoconstriction, and increased peripheral resistance" 

 

Safety Considerations: 

- The researchers report that "inhibition of VEGF signaling may alter the structure and function of the kidneys, 

leading to inappropriate sodium excretion and volume overload" 



- Su et al. note that "the Japanese Adverse Drug Event Report Database indicates that the incidence of AD in 

patients with cancer treated with VEGFI is 0.3%" 

 

## Key Insights 

 

Clinical Implications: 

- Su et al. emphasize that "close attention should be paid to these potential side effects when utilizing Bev for 

treatment" 

- The authors suggest that among VEGF inhibitors, "Bev is the most closely linked [to arterial dissection], 

representing a high proportion of reported cases (up to 35.57%)" 

 

Mechanistic Understanding: 

- The researchers explain that Bev may affect vascular health through multiple pathways, including "inhibition of 

the phosphatidylinositol 3-kinase-AKT signaling pathway, leading to overexpression of matrix metalloproteinase 9 

and exacerbation of extracellular matrix degradation" 

- Su et al. note that "VEGFI reduces the production of nitric oxide and prostaglandins, causing hypertension, while 

increasing the secretion of endothelin-1 to promote vasoconstriction" 

 

The findings suggest the need for careful monitoring of cardiovascular parameters in patients receiving Bev 

therapy. The authors emphasize that "Further clinical studies and case analyses are necessary to confirm these 

associations" between Bev use and arterial complications. 

 

Note: This report focuses solely on the bevacizumab-related findings from the source document, with all 

patient-specific information removed for confidentiality. All quoted data comes directly from Su et al.'s publication. 
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Report on Bevacizumab Therapy Results from Clinical Studies 

 

Executive Summary: 

This report analyzes the clinical outcomes of Bevacizumab (BEV) therapy across multiple studies examining 

digestive system cancers. The research demonstrates promising results when Bevacizumab is combined with 

immunotherapy and chemotherapy regimens, particularly for colorectal cancer (CRC) and hepatocellular carcinoma 

(HCC). According to Garcia et al., Bevacizumab has shown significant efficacy over "15 years of clinical 

experience" in cancer treatment, specifically improving progression-free survival across multiple cancer types. 

 

Technical Details: 

For colorectal cancer, Damato et al. conducted the NIVACOR study examining Bevacizumab combined with 

nivolumab and FOLFOXIRI chemotherapy as first-line treatment. The results showed "ORR was 76.7%, the DCR 

was 97.3%, and the PFS was 10.1 months" among the study participants.  

 

In another CRC trial, Yuan et al. investigated sintilimab with CapeOx and Bevacizumab for microsatellite stable 

and RAS-mutant metastatic colorectal cancer patients. The progression-free survival was "17.9 and 9.79 months in 

the full analysis set and the per-protocol set, respectively." 

 

For hepatocellular carcinoma, Lee et al. conducted the GO30140 study examining Bevacizumab with atezolizumab, 

reporting an "ORR: 36%; PFS: 5.6m." This was followed by the larger IMbrave150 study where Finn et al. found 

the combination "improved the PFS from 4.3 months to 6.8 months and increased the OS at 12 months from 54.6% 

to 67.2%" compared to standard treatment. 

 

The IMbrave050 study by Qin et al. investigated Bevacizumab plus atezolizumab versus active surveillance in 

patients with resected or ablated high-risk HCC, demonstrating improved "RFS event-free rates at 12 months from 

65% to 78%." 

 

Key Insights: 

1. Bevacizumab shows consistent efficacy when combined with immunotherapy agents across multiple digestive 

system cancers. 

 

2. The highest response rates were observed in colorectal cancer studies, particularly when combined with both 

immunotherapy and chemotherapy. 

 

3. For hepatocellular carcinoma, the combination of Bevacizumab with atezolizumab demonstrated significant 

improvements in survival metrics compared to standard treatments. 



 

4. The safety profile appears manageable across studies, though specific adverse event data was limited in the 

source material. 

 

5. Phase III trial results support the clinical implementation of Bevacizumab-based combination therapies, 

particularly for first-line treatment of advanced disease. 

 

This evidence suggests Bevacizumab remains a cornerstone of anti-angiogenic therapy, with particular value in 

combination treatment approaches for digestive system cancers. The data demonstrates consistent benefits across 

multiple clinical endpoints, supporting its continued development and implementation in oncology practice. 
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Executive Summary 

This phase II clinical trial evaluated the efficacy of combining bevacizumab with atezolizumab, pemetrexed and 

platinum chemotherapy in EGFR-mutant non-small cell lung cancer (NSCLC) patients who developed resistance to 

EGFR tyrosine kinase inhibitors (TKIs). The researchers administered bevacizumab at "7.5 mg/kg every 3 weeks" 

(Wu et al.) to optimize tolerability while maintaining efficacy. The combination therapy showed promising disease 

control, particularly in patients with PD-L1 positive tumors. 

 

Technical Details 

The study design involved an "induction phase" where patients received "atezolizumab 1200 mg, bevacizumab 7.5 

mg/kg, pemetrexed 500 mg/m2 and cisplatin 75 mg/m2 or carboplatin (creatinine clearance < 60 mL/min) AUC 5 



mg/mL/min intravenously every 3 weeks for four cycles" (Wu et al.). This was followed by a maintenance phase 

where "bevacizumab and pemetrexed continued until disease progression, unacceptable toxicity or death" (Wu et 

al.). 

 

Key efficacy metrics reported include: 

- "The overall ORR was 42.9% (95% confidence interval (CI): 21.2-64.6%)" (Wu et al.) 

- "The disease control rate (DCR) was 100%" (Wu et al.) 

- "Median PFS was 6.3 months (95% CI: 3.8-8.8 months)" (Wu et al.) 

- "Median OS was 20.2 months (95% CI: 2.2-38.8 months)" (Wu et al.) 

 

Regarding safety: "Grade ≥ 3 drug-related adverse events occurred in nine patients (40.9%), predominantly 

abnormal liver function (9.1%). Notably, no grade 4 or 5 (fatal) adverse events were observed. There were two 

thromboembolic events detected, including one pulmonary embolism and one deep venous thrombosis" (Wu et al.). 

 

Key Insights 

The researchers note that while higher doses of bevacizumab may enhance efficacy, they chose the lower 7.5 mg/kg 

dose as "a reduced dose of bevacizumab may offer a more favourable risk-benefit profile for Asian NSCLC 

patients" (Wu et al.). This is supported by previous findings where "a post-hoc analysis of Asian patients revealed a 

significant OS advantage with 7.5 mg/kg dose, associated with a lower incidence of severe adverse events" (Wu et 

al.). 

 

The study provides evidence that bevacizumab contributes meaningfully to immunotherapy combinations through 

multiple mechanisms: "Bevacizumab exhibits immunomodulatory effects when combined with immune ICIs 

beyond its anti-angiogenic properties. It promotes dendritic cell maturation, facilitating T cell activation, and 

enhances T cell infiltration into tumours by normalising tumour vasculature" (Wu et al.). 

 

The researchers conclude that this modified combination regimen incorporating lower-dose bevacizumab "may be a 

promising therapeutic option for EGFR-mutant NSCLC patients with TKI resistance, especially those with 

PD-L1-positive tumours" (Wu et al.). 

 

Additionally, the study suggests potential cost benefits of the lower bevacizumab dose, noting that higher doses "are 

often associated with increased toxicity and reduced cost effectiveness" (Wu et al.). This indicates the 7.5 mg/kg 

dosing strategy may help optimize both clinical and economic outcomes. 

 



The findings contribute to our understanding of how to effectively integrate bevacizumab into immunotherapy 

combinations while managing toxicity risks through appropriate dose selection. Further research in larger phase III 

trials is warranted to validate these results. 
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Executive Summary 

This phase II study investigated QL1706 (an anti-PD-1/CTLA-4 antibody) combined with chemotherapy with or 

without Bevacizumab in advanced non-small cell lung cancer (NSCLC) patients. The research, conducted by 

Huang et al., specifically examined Bevacizumab's role in treatment outcomes across different patient cohorts, 

including both EGFR wild-type and EGFR-mutant populations who had progressed on prior therapies. 

 

Technical Details 

The study design incorporated Bevacizumab (15 mg/kg) in specific treatment cohorts: 

 

- Non-squamous wild-type EGFR NSCLC (Cohort 4): 

Patients received "QL1706, pemetrexed, carboplatin, and bevacizumab for 4 cycles, then maintenance with 

QL1706, pemetrexed, and bevacizumab" (Huang et al.). 

 

- EGFR-mutant NSCLC (Cohort 5): 

Patients who progressed on EGFR-TKIs received "QL1706, pemetrexed, carboplatin, and bevacizumab for 4 

cycles, then maintenance with QL1706, pemetrexed, and bevacizumab" (Huang et al.). 

 

Safety Profile with Bevacizumab: 



The researchers found that "the following AEs were more common in patients with bevacizumab treatment 

compared to those without (difference > 10%): anemia (76% vs 53.7%); AST increased (42% vs 22%); platelet 

count decreased (26% vs 9.8%); hypothyroidism (30% vs 19.5%); epistaxis (20% vs 2.4%); and proteinuria (32% 

vs 2.4%)" (Huang et al.). 

 

Efficacy Results: 

For Cohort 4 (non-squamous wild-type): 

- "Patients in the cohort 3 had a mPFS of 5.4 months (95% CI: 2.1- 9.7) and of 7.7 months (95% CI: 3.9-NE) in the 

cohort 4" (Huang et al.). 

- "Compared to cohort 3 (6-month, 46.3%; 9-month, 27.8%), apparently higher PFS rates at 6-month and 9-month 

were observed in cohort 4 (6-month, 53.3%; 9-month, 46.7%)" (Huang et al.). 

 

For Cohort 5 (EGFR-mutant): 

- Among patients who "previously received antiangiogenics (6 received bevacizumab and 12 received anlotinib). 

Nine (56.3%) patients achieved PR. The ORR was 56.3% (95% CI: 29.9-80.2)" (Huang et al.). 

 

Key Insights 

1. Enhanced Efficacy with Bevacizumab: 

The addition of Bevacizumab showed promising results, particularly in progression-free survival rates. As noted by 

the researchers, "in population with non-squamous NSCLC, mPFS slightly favored the regimen of 4 cycles QL1706 

plus chemotherapy with bevacizumab, supporting its further investigations in phase III studies" (Huang et al.). 

 

2. Safety Considerations: 

While Bevacizumab demonstrated clinical benefit, it required careful monitoring due to increased adverse events. 

The study found that "Grade ≥ 3 TRAEs occurred more frequently in bevacizumab-treated patients, with anemia 

being most common (20%, versus 4.9% in patients not treated with bevacizumab)" (Huang et al.). 

 

3. EGFR-Mutant Population: 

The combination therapy showed particular promise in EGFR-mutant patients who had progressed on prior 

treatments. The researchers noted that "QL1706 plus chemotherapy and bevacizumab showed favorable antitumor 

activity for patients who had EGFR mutated NSCLC but failed in TKI therapy, demonstrating a potential for 

treating this population" (Huang et al.). 

 

In conclusion, the integration of Bevacizumab into the treatment regimen demonstrated meaningful clinical 

benefits, particularly in specific patient populations, while maintaining a manageable safety profile that requires 

appropriate monitoring and management. 
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Executive Summary 

This multi-center real-world study examined treatment outcomes in RET-rearranged non-small cell lung cancer 

(NSCLC) patients, with particular focus on bevacizumab-containing regimens. The research analyzed bevacizumab 

combined with chemotherapy (B+C) compared to other treatment approaches. According to Ge et al., 

bevacizumab-based combinations demonstrated significant clinical benefit compared to chemotherapy alone, with 

"B+C (p=0.007)" showing improved progression-free survival (PFS). The study suggests bevacizumab-containing 

regimens may be an effective alternative when RET-TKIs are not available as first-line therapy. 

 

Technical Details  

The study evaluated three main combination therapy approaches: 

- Bevacizumab plus chemotherapy (B+C) 

- Immunotherapy plus chemotherapy (I+C)  

- Triple combination of immunotherapy, bevacizumab and chemotherapy (I+B+C) 

 

Key findings for bevacizumab-containing regimens: 

 

Patient Distribution: 

As reported by Ge et al., among combination therapy patients: 

- "38 (66.7%) received B+C" 

- "4 (7.0%) received I+B+C" 

 

Survival Outcomes: 

The authors found that: 



- "PFS was significantly longer in the B+C (p=0.007) and I+B+C (p=0.025) groups" compared to chemotherapy 

alone 

- Median PFS was "8.74 months" for B+C and "12.21 months" for I+B+C treatment groups 

 

Safety Profile: 

According to the authors: 

- "Hematologic toxicity normally appeared in the B+C group" 

- For the I+B+C group: "vomiting (75%)" was noted as a common side effect 

- Importantly, "AEs leading to treatment discontinuation did not occur in the I+B+C and B+C groups" 

 

Key Insights 

1. Bevacizumab Efficacy: 

The study demonstrates that bevacizumab-containing regimens (both B+C and I+B+C) provided statistically 

significant survival benefits compared to chemotherapy alone. As Ge et al. note, "combination with Bevacizumab 

rather than with ICIs offered favorable survival compared with chemotherapy alone." 

 

2. Optimal Combination: 

The triple combination I+B+C showed promising results with the longest median PFS. However, the authors 

acknowledge the small sample size, stating only "4 (7.0%) received I+B+C" in their cohort. 

 

3. Clinical Implementation: 

The research supports bevacizumab as a valuable component of combination therapy when RET-TKIs are not 

available. As stated by Ge et al., "chemotherapy-based combination therapy may be an alternative treatment 

strategy" for patients who cannot access RET-TKIs. 

 

4. Safety Considerations: 

While bevacizumab combinations showed manageable toxicity profiles, careful monitoring is needed, particularly 

for hematologic toxicity in B+C regimens. Importantly, neither B+C nor I+B+C led to treatment discontinuations 

due to adverse events. 

 

The findings suggest bevacizumab-containing regimens, particularly in combination with chemotherapy, represent 

an effective treatment strategy for RET-rearranged NSCLC patients who cannot access RET-TKIs. However, as 

noted by the authors, further validation through "larger sample sizes and prospective studies" is needed to confirm 

these results. 
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Executive Summary 

This report analyzes the results of Bevacizumab (BEV) combination therapy from a real-world study examining 

treatment outcomes in non-small-cell lung cancer (NSCLC) patients with EGFR or ALK alterations. The research, 

conducted by Rathbone et al., evaluated the efficacy of Atezolizumab + Bevacizumab + Carboplatin + Paclitaxel 

(ABCP) therapy, with a particular focus on patients with brain metastases. The findings demonstrate promising 

response rates and survival outcomes, especially for certain patient subgroups, though with notable toxicity 

considerations. 

 

Technical Details 

The study examined ABCP treatment outcomes in "34 patients" between 2019-2022, with Bevacizumab 

administered as part of the combination therapy. Key technical findings related to Bevacizumab include: 

 

Response Rates: 

- Overall disease control rate of "74%" was achieved across the full patient population according to Rathbone et al. 

- For patients with brain metastases (n=19), the authors report "74% intracranial disease control rate" with "89.5%" 

showing synchronous intracranial and extracranial responses 

 

Survival Metrics: 

- Median progression-free survival (PFS) was "6.71 months" for the overall population 

- For patients with brain metastases, extracranial PFS was "10.75 months" and intracranial PFS was "6.48 months" 

as reported by the authors 

- Median overall survival was "8.15 months" for the full cohort and "11.47 months" for patients with brain 

metastases 

 

Safety Profile: 



- Rathbone et al. note that "53% (n = 18)" of patients experienced grade 3-4 adverse events 

- Specifically, "9 (50%)" of these events were "chemotherapy-related or Bevacizumab-related" 

- One patient discontinued Bevacizumab due to what the authors describe as "pulmonary embolism" 

 

Key Insights 

1. Brain Metastases Response: The study provides important evidence that Bevacizumab-containing therapy can be 

effective for patients with brain metastases, including untreated lesions. As noted by the authors, "17 out of our 19 

patients had untreated brain metastases and would have been excluded from prospective studies." 

 

2. Combination Effects: The research suggests particular synergy between Bevacizumab and Paclitaxel, with the 

authors stating that "studies using Paclitaxel and Bevacizumab consistently showed therapeutic efficacy, especially 

in patients with brain metastases, PDL1 ≥ 1%, and/or ALK translocated lung cancers." 

 

3. Dosing Considerations: The authors note potential opportunities to optimize the regimen, suggesting that "a 

reduced chemotherapy ABCP regimen may render the regimen suitable to a broader patient population and improve 

its tolerability, whilst still triggering an effective immunotherapy response." 

 

4. Future Directions: The research highlights the need for further investigation of Bevacizumab-containing 

regimens, particularly in specific patient populations. As Rathbone et al. conclude, there is a "need to use 

Bevacizumab and Paclitaxel in combination with immunotherapy when treating patients with actionable 

mutations." 

 

The findings support the continued investigation of Bevacizumab as part of combination therapy for NSCLC 

patients, particularly those with brain metastases, while acknowledging the need for careful toxicity management 

and potential dosing optimization. 
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Executive Summary 

This retrospective analysis examined the safety and efficacy of bevacizumab biosimilar compared to the original 

bevacizumab drug in treating non-small cell lung cancer (NSCLC). According to Zhang et al., the study included 

"1058 NSCLC patients (metastatic or locally advanced stages)" treated between January 2021 and December 2023. 

The research demonstrated therapeutic equivalence between the biosimilar and original drug, with comparable 

response rates and survival outcomes. While some differences were noted in adverse event profiles, particularly for 

specific patient subgroups, the overall safety profile remained consistent between the two treatment options. 

 

Technical Details 

The study population consisted of two cohorts: 

- Biosimilar group (BG): 606 patients 

- Original drug group (ODG): 452 patients 

 

Efficacy Outcomes: 

As reported by Zhang et al., "the biosimilar demonstrated an objective response rate (ORR) of 29.79% in 606 

patients, closely paralleling the 27.41% ORR observed in 452 patients receiving the original drug, with insignificant 

risk differences (-0.03) and a risk ratio of 0.987, affirming equivalence." 

 

Safety Profile: 

The authors note that "the incidence of treatment-emergent adverse events (TEAEs) was slightly higher in the 

biosimilar group (75.11%) versus the original drug group (72.78%), with grade 3 or more severe TEAEs occurring 

in 23.6% and 18.5% of patients, respectively." 

 

Patient Demographics: 

According to the study, the population included "98.02% adenocarcinoma" cases, with "48.49% found to be 

gene-free, whereas 20.89% exhibited the EGFR L858R mutation and 17.20% exhibited the EGFR exon 19 

deletion." 

 

Key Insights 

 



1. Therapeutic Equivalence: 

The study demonstrates that bevacizumab biosimilars offer comparable efficacy to the original drug. As stated by 

Zhang et al., "The study affirms that bevacizumab biosimilars offer equivalent therapeutic efficacy and a similar 

safety profile to the originator product in the management of locally advanced or metastatic NSCLC." 

 

2. Safety Considerations: 

Special attention should be paid to specific patient subgroups, as the authors note that "biosimilars significantly 

increased the risk of hypertension in patients older than 70 years of age who were treated with a high dose of the 

drug, in comparison with the reference drug (P < 0.05)." 

 

3. Economic Implications: 

While not directly measured in the study, the findings suggest potential cost benefits through biosimilar adoption. 

The authors indicate that these results support "the advancement of precision medicine and promote equitable 

healthcare by ensuring the generalisability of treatment outcomes across diverse patient populations." 

 

4. Future Directions: 

The authors acknowledge certain limitations and recommend that "future studies should include diverse patient 

populations to ensure findings are widely applicable and reveal treatment response variations." They also 

emphasize the need for "larger, prospective trials to further validate these findings and explore the biosimilar's 

effectiveness in patients with specific genetic variants." 

 

The study provides robust evidence supporting the use of bevacizumab biosimilars in NSCLC treatment, while 

highlighting the importance of patient-specific factors in treatment decisions. The findings suggest that biosimilars 

could help expand access to effective cancer treatments while maintaining therapeutic standards established by the 

original drug. 
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# Clinical Outcomes of Bevacizumab Combination Therapy in NSCLC After Osimertinib Progression 

 

## Executive Summary 

 

This research paper examines treatment outcomes for patients with non-small cell lung cancer (NSCLC) who 

progressed after osimertinib therapy, specifically comparing an osimertinib plus bevacizumab combination against 

other treatment approaches. The study by Liao et al. found that while osimertinib plus bevacizumab showed 

moderate efficacy, it demonstrated a favorable safety profile and potentially longer overall survival in certain 

patient subgroups, particularly those with EGFR 21L858R mutations. 

 

## Technical Details 

 

The study included a bevacizumab treatment arm consisting of "27" patients who received "osimertinib 80 mg qd 

and bevacizumab 7.5 mg/kg every 3 weeks" (Liao et al.). 

 

Key efficacy metrics for the osimertinib plus bevacizumab group included: 

 

- Objective Response Rate (ORR): 

  - "0%" in patients after first-line osimertinib progression 

  - "13.33%" in patients after second/third-line osimertinib progression 

 

- Disease Control Rate (DCR): 

  - "91.67%" in first-line progression patients   

  - "86.67%" in second/third-line progression patients 

 

- Progression-Free Survival (PFS): 

  - "6.0 months" median PFS across all patients 

  - "6.5 months" in first-line progression patients 

  - "6.0 months" in second/third-line progression patients 

 

- Overall Survival (OS): 

  - "47.6 months" median OS across all patients 



  - "39.0 months" median OS in first-line progression 

  - "50.4 months" median OS in EGFR 21L858R mutation patients 

 

Safety data showed the most common adverse events in the osimertinib plus bevacizumab group were "increased 

ALT/AST, hypertension, rash, or acne (with about 20% or more incidence in patients after progression on both 1st 

line and 2nd/3rd line of osimertinib treatment subgroups)" (Liao et al.). 

 

## Key Insights 

 

1. Safety Profile: According to Liao et al., "compared with immunotherapy + chemotherapy and chemotherapy, 

osimertinib + bevacizumab TRAEs were milder, especially in AEs related to gastrointestinal and bone marrow 

suppression." 

 

2. Overall Survival Benefit: While not reaching statistical significance, the authors noted that 

"osimertinib+bevacizumab group showed longer mOS numerically" and "mOS of osimertinib+bevacizumab was 

numerically longer in some subgroups, especially in patients with EGFR 21L858R mutation subgroup" (Liao et al.). 

 

3. Treatment Sequencing: The researchers observed that "patients treated with osimertinib+bevacizumab after 

osimertinib progression may receive immunotherapy+chemotherapy or chemotherapy in the later lines" (Liao et 

al.), suggesting potential benefits of sequential therapy. 

 

4. Therapeutic Option: The authors concluded that "Osimertinib+bevacizumab treatment was also an optional 

option for patients after osimertinib progression, as OS was numerically longer in this group, particularly in patients 

with EGFR 21L858R mutation and also safer" (Liao et al.). 

 

This evidence suggests that while osimertinib plus bevacizumab may not demonstrate superior response rates 

compared to other treatments, it represents a well-tolerated option that could provide survival benefits for specific 

patient populations, particularly those with EGFR 21L858R mutations. 
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Executive Summary 

This study published by Kuo et al. examined real-world data comparing Bevacizumab (BEV) versus ramucirumab 

when combined with EGFR tyrosine kinase inhibitors (TKIs) as first-line therapy for advanced EGFR-mutated lung 

adenocarcinoma. The research showed that Bevacizumab demonstrated comparable efficacy to ramucirumab in 

terms of progression-free survival (PFS) and overall survival (OS), with a potentially better safety profile regarding 

hypertension. According to the authors, "34 (72%) and 13 (28%) patients received bevacizumab and ramucirumab, 

respectively." 

 

Technical Details 

Patient Demographics and Treatment: 

- The Bevacizumab cohort consisted of "34 (72%)" patients 

- Dosing: "Patients received bevacizumab at a dose of 7.5 mg/kg body weight every 3 weeks" 

- Most common EGFR TKIs used with Bevacizumab were "erlotinib (41%) and afatinib (41%)" 

 

Efficacy Outcomes: 

- Response Rate: "88% vs. 77%, p = 0.3769" for Bevacizumab vs ramucirumab 

- Disease Control Rate: "100% vs. 100%, p > 0.99" 

- Progression-Free Survival: "median PFS: 24.2 vs. 21.9 months, p = 0.4871" 

- Overall Survival: "median OS: 33.5 months vs. not reached, p = 0.4618" 

 

Safety Profile: 

- Hypertension: "3 (9%)" of Bevacizumab patients experienced hypertension 

- Proteinuria: "3 (9%)" of patients 

- Bleeding events: "6 (18%)" of patients 

- Other adverse events: "3 (9%)" of patients 

 

T790M Mutation Detection: 

"15 (68%)" of Bevacizumab patients who underwent testing did not show T790M mutation, while "7 (32%)" tested 

positive 

 

Key Insights 



1. Comparable Efficacy: 

The study demonstrated that Bevacizumab provided similar clinical benefits to ramucirumab when combined with 

EGFR TKIs. As noted by Kuo et al., "Patients receiving bevacizumab had similar PFS as those receiving 

ramucirumab" and achieved comparable response rates. 

 

2. Safety Advantages: 

Bevacizumab showed a more favorable safety profile regarding hypertension compared to ramucirumab. The 

authors noted that "Patients treated with ramucirumab experienced a significantly higher-grade hypertension than 

those treated with bevacizumab (p = 0.0351)." 

 

3. Real-World Application: 

The study provides valuable real-world evidence supporting the use of Bevacizumab in combination with EGFR 

TKIs. As stated by the authors, "Because a dose of 7.5 mg/kg was as effective as a dose of 15 mg/kg while being 

used in combination with chemotherapy, the bevacizumab dose of 7.5 mg/kg as an add-on therapy was widely 

adopted in clinical practice worldwide." 

 

4. Cost Considerations: 

The authors noted an important healthcare system limitation: "bevacizumab and ramucirumab are not covered by 

Taiwan National Health Insurance program for lung cancer management," which may impact treatment accessibility 

and choice in real-world settings. 

 

This report summarizes the key findings related to Bevacizumab therapy while maintaining patient confidentiality 

and using only direct quotations from the source document. 
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Here is a two-page report focused on the Bevacizumab therapy results from the case study: 

 



# Report: Bevacizumab Therapy Outcomes in ALK-Positive NSCLC 

 

## Executive Summary 

 

This case report documents the successful use of Bevacizumab (BEV) in combination with ALK-TKI therapy for 

treating ALK-positive non-small cell lung cancer (NSCLC). According to Xiong and Xia, combining Bevacizumab 

with lorlatinib resulted in "a PFS3 of 33 months" for their patient after previous treatment failures. The authors 

highlight that Bevacizumab may enhance the efficacy of ALK-TKIs and help overcome drug resistance when used 

in combination therapy approaches. 

 

## Technical Details  

 

The authors report several key technical findings regarding Bevacizumab therapy: 

 

Dosing and Administration: 

- Bevacizumab was administered at "a dose of 400 mg every three months" in combination with lorlatinib 

- The combination therapy began after disease progression on prior ALK-TKI treatments 

 

Clinical Trial Evidence: 

Two relevant clinical trials were cited examining Bevacizumab combinations: 

1. NCT03779191 trial showed: 

- "2-year PFS rate was 80.8% and ORR was 100% in 41 patients receiving alectinib combined with bevacizumab" 

(Xiong and Xia) 

- "Grade≥3 AEs: 51.2%" adverse event rate 

 

2. NCT02521051 trial demonstrated: 

- "mPFS:19.1 months" median progression-free survival 

- "ORR:81.8%" objective response rate 

- "Grade≥3 AEs: 27.3%" adverse event rate 

 

## Key Insights 

 

Mechanism of Action: 

The authors note that "VEGF-A and VEGFR-2 are highly expressed in ALK-altered cell lineage" and "blockade of 

VEGFR2 suppressed the proliferation of ALK-altered cells by inhibiting the oncogenic signaling pathway in vitro" 

according to research they cite by Watanabe et al. 



 

Clinical Benefits: 

- The authors report that "bevacizumab, as a first-line drug in combination with conventional chemotherapy, 

targeted therapy and immunotherapy, can significantly improve PFS and life expectancy" 

- They observe that "combining bevacizumab with lorlatinib successfully delayed the progression of disease and 

improved the quality of life in patients with ALK-positive NSCLC after undergoing multiple drug resistances" 

 

Future Implications: 

The authors conclude that "combined treatment with ALK-TKIs and bevacizumab may circumvent drug resistance 

and show promising efficacy as well as tolerable safety in clinical practice." This suggests potential broader 

applications for Bevacizumab combination approaches in treating ALK-positive NSCLC patients. 

 

The report demonstrates that Bevacizumab can meaningfully enhance treatment outcomes when strategically 

combined with other targeted therapies, particularly in cases of drug resistance. The documented safety profile and 

efficacy data support further investigation of Bevacizumab-based combination approaches. 
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Executive Summary 

This report analyzes the research findings specific to Bevacizumab (BEV) therapy in non-small cell lung cancer 

(NSCLC) treatment from Hua et al.'s 2024 study. The research demonstrated that combining Bevacizumab with 

lumbrokinase (EFE) produced enhanced anti-tumor effects compared to Bevacizumab monotherapy, working 



through targeted inhibition of the BPTF/VEGF signaling pathway. The combination therapy showed improved 

anti-angiogenic effects both in vitro and in vivo without increasing toxicity. 

 

Technical Details 

The researchers evaluated Bevacizumab's efficacy both alone and in combination with lumbrokinase through 

multiple experimental approaches: 

 

In Vitro Studies: 

- Cell proliferation analysis showed "bevacizumab itself only caused a weak inhibitory effect on the proliferation of 

NSCLC cells" (Hua et al.) 

- Angiogenesis studies demonstrated that "Compared with lumbrokinase or bevacizumab treatment alone, the 

lumbrokinase combined with the bevacizumab group showed a much better inhibitory effect on angiogenesis in 

HUVEC cells" (Hua et al.) 

 

In Vivo Studies: 

- Xenograft tumor models showed "the tumor volume of the mice receiving monotherapy was decreased compared 

with the control group, and the combinational therapy with lumbrokinase and bevacizumab...resulted in better 

tumor growth inhibition than the single agent treatment" (Hua et al.) 

- Safety analysis revealed "bevacizumab in combination with lumbrokinase enhanced the anti-cancer efficacy of 

bevacizumab itself without increasing its toxic side effects in the xenograft model of human NSCLC cells in mice" 

(Hua et al.) 

 

Mechanism of Action: 

The enhanced efficacy was achieved through: 

- Down-regulation of BPTF expression 

- Reduced binding of BPTF at the VEGF promoter region  

- Decreased VEGF expression and secretion 

- Enhanced anti-angiogenic effects 

 

Treatment Protocol: 

- Bevacizumab was administered at "5 mg/kg by intraperitoneal injection three times a week" (Hua et al.) 

 

Key Insights 

1. Combination Potential 

The study provides strong evidence that combining Bevacizumab with lumbrokinase may improve treatment 

outcomes compared to Bevacizumab monotherapy. As noted by the authors, "the application of bevacizumab in 



combination with lumbrokinase enhanced the anti-cancer efficacy of bevacizumab itself without increasing its toxic 

side effects" (Hua et al.) 

 

2. Mechanistic Understanding   

The research elucidated the molecular mechanism behind the enhanced efficacy, demonstrating how the 

combination therapy works through complementary pathways to achieve greater anti-tumor effects. 

 

3. Clinical Implications 

The findings suggest a promising new therapeutic strategy for NSCLC treatment. As the authors state, "the 

combinational applications of lumbrokinase with bevacizumab or chemotherapeutics are expected to be developed 

as promising candidate therapeutic strategies to improve the efficacy of the original monotherapy in anti-NSCLC" 

(Hua et al.) 

 

The study provides compelling evidence for further investigation of this combination therapy approach, particularly 

given the maintained safety profile alongside enhanced efficacy. The detailed mechanistic insights offer a strong 

scientific rationale for clinical translation. 
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Here is a two-page report focused on the Bevacizumab therapy results from the research paper: 

 

Executive Summary 

This study investigated combining personalized neoantigen vaccines with Bevacizumab (BEV) and anti-PD-1 

antibody therapy for treating non-small cell lung cancer (NSCLC). The research by Lin et al. demonstrated that this 

combination therapy showed enhanced therapeutic efficacy compared to individual treatments. Key findings 



showed the combined approach significantly improved anti-tumor responses while maintaining safety, suggesting 

potential as a chemotherapy-free treatment strategy for NSCLC patients. 

 

Technical Details 

The researchers evaluated Bevacizumab dosing and administration as follows: 

- According to Lin et al., tumor-bearing mice "were injected intraperitoneally with bevacizumab (Bev: 5 mg/kg, 

100 μg/mouse, Roche Diagnostics GmbH, Germany)" 

- Treatment was administered "twice weekly for 2 weeks" in combination with other therapies 

 

The study examined several treatment groups including: 

- BEV monotherapy 

- BEV + anti-PD-1 antibody combination 

- BEV + anti-PD-1 + neoantigen vaccine (LLCvac) triple combination 

 

Key efficacy metrics showed that according to the authors, "the anti-tumor efficacy of anti-PD-1 and Bev therapy is 

better than that of the previous two groups, and has strong anti-tumor efficacy, which is consistent with clinical 

performance." However, they noted that "the therapeutic effect of LLC tumor in anti-PD-1 and Bev therapy still 

needs to be further improved." 

 

The triple combination therapy showed superior results, with Lin et al. reporting that "when the orthotopic LLC 

model mice treated with LLCvac plus anti-PD-1 and Bev, the anti-tumor efficacy in lung tissue was significantly 

improved compared to the other three groups (p = 0.0001)." 

 

Key Insights 

Several important findings emerged regarding Bevacizumab's role and effectiveness: 

 

1. Safety Profile: 

The authors found that "the combined treatment group did not induce obvious abnormalities in liver and kidney 

function," indicating good tolerability of the BEV-containing regimen. 

 

2. Mechanism of Action: 

The research showed that combination therapy including BEV led to enhanced immune responses. According to 

Lin et al., "the combination of bevacizumab with ICIs significantly increases the infiltration of CD4 and CD8+ T 

lymphocytes within the tumor microenvironment." 

 

3. Clinical Implications: 



The authors note that "The combination of bevacizumab with ICIs has emerged as a first-line promising treatment 

strategy with high therapeutic efficacy in various solid tumors, including lung and liver cancer." 

 

4. Future Directions: 

The researchers conclude that "neoantigen vaccine plus anti-PD-1 and Bev is a kind of novel strategy with 

feasibility and safety for chemotherapy-free treatment of NSCLC." However, they acknowledge that "due to the 

limited NSCLC models used in this study, the corresponding findings need to be further validated in other NSCLC 

animal models and clinical trials." 

 

This study provides compelling evidence for the potential of Bevacizumab-based combination therapy in NSCLC 

treatment, particularly when combined with personalized neoantigen vaccines and checkpoint inhibition. The 

research suggests this approach could offer an effective chemotherapy-free treatment option while maintaining a 

favorable safety profile. 
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Executive Summary 

 

This research paper examined the therapeutic effects of combining Bevacizumab with osimertinib in orthotopic 

murine models of non-small cell lung cancer (NSCLC). The authors investigated whether this combination therapy 

could provide improved tumor control compared to single-agent treatments. According to Jarry et al., Bevacizumab 

is "a monoclonal antibody that selectively targets vascular endothelial growth factor VEFG and subsequently 

angiogenesis mechanisms that play a crucial role in lung cancer incidence, progression, and metastasis." 

 



Technical Details 

 

The study utilized three NSCLC cell lines (A549, PC9, and H1975) engineered to express luciferase for monitoring 

tumor growth through bioluminescence imaging. The experimental design involved treating tumor-bearing mice 

with either osimertinib alone (1 mg/kg), Bevacizumab alone (10 mg/kg), or a combination of both agents. 

 

Key findings regarding Bevacizumab treatment effects included: 

 

For A549 tumors: Jarry et al. reported that "neither osimertinib nor bevacizumab, alone or in combination, modified 

tumor growth." 

 

For PC9 tumors: The authors found that "while bevacizumab does not modify tumor growth and osimertinib leads 

to TGI [tumor growth inhibition], the combination of these two therapeutic molecules allows tumor regression." 

 

For H1975 tumors: The researchers observed that "the administration of osimertinib leads to the TGI and the use 

bevacizumab alone or in combination with osimertinib does not significantly modify tumor growth." 

 

Key Insights 

 

The study revealed mixed results regarding Bevacizumab's therapeutic potential in NSCLC: 

 

1. Differential Response: The effectiveness of Bevacizumab varied significantly based on tumor type, with PC9 

tumors showing the most promising response to combination therapy. 

 

2. Clinical Translation Challenges: As noted by the authors, "phase 2 and 3 clinical trials have not shown any 

efficacy of this combination on PFS [progression-free survival]." They suggest this discrepancy may be due to "the 

use of immunodeficient mice while using a human monoclonal antibody." 

 

3. Future Research Needs: The researchers acknowledged that "New experiments analyzing a larger number of 

tumors and with longitudinal follow-up will be necessary" to better understand the potential benefits of 

Bevacizumab therapy. 

 

Historical Context: The paper notes that "Since 2006, the US FDA has approved bevacizumab in combination with 

carboplatin and paclitaxel as a first-line treatment for advanced NSCLCs." While established therapies have shown 

some success, with Russo et al. reporting that "the addition of bevacizumab to standard chemotherapies has 



improved median overall and progression-free survival," the authors emphasize that "significant progress remains 

to be made." 

 

The research highlights both the potential and limitations of Bevacizumab therapy in NSCLC treatment, suggesting 

that while certain tumor types may respond well to combination therapy, more research is needed to understand and 

optimize its clinical application. 

 

I've included only exact quotations from the document and focused solely on the Bevacizumab-related results as 

requested. 
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Executive Summary 

 

This study examined how combining bevacizumab with EGFR TKIs and MET inhibitors could enhance treatment 

outcomes in EGFR-mutant non-small cell lung cancer (NSCLC) with aberrant MET activation. The research 

demonstrated that triple combination therapy with bevacizumab showed superior efficacy compared to single or 

double agent treatments. According to Huang et al., bevacizumab helped overcome drug resistance through 

disrupting the positive feedback loop between MET and VEGF/VEGFR2 signaling pathways. 

 

Technical Details  

 

The researchers conducted both in vitro and in vivo experiments to evaluate bevacizumab's effects: 

 

In vitro studies: 



- The authors found that "triple combination of gefitinib, crizotinib, and bevacizumab resulted in a significantly 

higher inhibition of cell growth relative to any single- or double-drug treatment over 48 h" (Huang et al.). 

 

- Mechanistically, they showed that "bevacizumab significantly reduced the phosphorylation level of MET and 

blocked VEGF enhanced proliferation in these cells" (Huang et al.). 

 

In vivo studies: 

- Using xenograft mouse models, they demonstrated that "dual inhibition of MET and VEGF increased the 

anti-tumor effect of gefitinib in HCC827GR and PC-9GR tumors dramatically" (Huang et al.). 

 

- The researchers observed that "tumor tissue samples from the triple combination group expressed lower Ki-67 

protein levels and lesser degree of vascularization than any other group" (Huang et al.). 

 

Clinical Case: 

- In one lung adenocarcinoma patient case, "bevacizumab plus erlotinib" treatment resulted in "13 months PFS" 

which was "similar with those patients with EGFR-mutation only" (Huang et al.). 

 

Key Insights 

 

1. Mechanism of Action: 

The study revealed that bevacizumab enhances EGFR TKI efficacy by: 

- Disrupting the MET-VEGF/VEGFR2 positive feedback loop 

- Reducing MET phosphorylation 

- Decreasing tumor vascularization 

 

2. Clinical Implications: 

- Triple combination therapy with bevacizumab shows promise for treating EGFR-mutant NSCLC with MET 

activation 

- The authors suggest that "some patients with EGFR mutations associated with aberrant MET activation might 

have been benefited from first-line treatment of EGFR TKI combined with bevacizumab" (Huang et al.) 

 

3. Future Directions: 

The researchers note that "clinical trials are needed to evaluate the efficacy and safety of the triple therapy of MET 

and VEGF inhibition combined with EGFR TKIs in EGFR-mutant lung cancer patients who acquired EGFR-TKI 

resistance due to MET overactivation" (Huang et al.). 

 



The findings suggest bevacizumab could be a valuable addition to existing targeted therapies for EGFR-mutant 

NSCLC, particularly in cases with MET-mediated resistance. However, further clinical validation is needed to 

confirm these promising preclinical results. 

 

 

 

Prompt 1 
Article 038: The Impact of Bevacizumab and miR200c on EMT and EGFR-TKI 
Resistance in EGFR-Mutant Lung Cancer Organoids, Kobayashi N. et al. 2024, 
8112 words  
3.5 Sonnet: 23.92 s, 447 words 
Human Verifications. Author: Kobayashi et al., Term 1: HCC827 and H1975 organoids, Term 2: Genes 2024 
Quote 1: “the IC50 of the combined Osimertinib and Bevacizumab treatment was significantly lower than 
that of Osimertinib alone”, Quote 2: “There is evidence to suggest that elevated VEGF expression in 
malignant cells may drive EMT.” (Removed Reference [34]) 
Here is a two-page report focused on the Bevacizumab therapy results from the research paper: 

 

Executive Summary 

 

This report analyzes findings regarding Bevacizumab's effects on EGFR-TKI resistance and 

epithelial-mesenchymal transition (EMT) in EGFR-mutant lung cancer organoids. Kobayashi et al. demonstrated 

that Bevacizumab improved drug sensitivity and reduced EMT markers when combined with EGFR-TKIs. The 

research provides evidence for Bevacizumab's potential role in overcoming treatment resistance through EMT 

modulation in non-small cell lung cancer (NSCLC). 

 

Technical Details 

 

The researchers investigated Bevacizumab's impact through several experimental approaches: 

 

Cell Viability Analysis: 

According to Kobayashi et al., when combining Bevacizumab with Osimertinib, "the IC50 of the combined 

Osimertinib and Bevacizumab treatment was significantly lower than that of Osimertinib alone" in both HCC827 

and H1975 organoids. This indicates enhanced therapeutic efficacy with the combination treatment. 

 

EMT Marker Expression: 



Immunofluorescence analysis revealed that Bevacizumab treatment led to "an increase in E-cadherin-positive cells 

and a reduction in ZEB-1-positive cells" in HCC827 organoids. Similar results were observed in H1975 organoids, 

suggesting EMT attenuation. 

 

Western Blot Analysis: 

The researchers found that "E-cadherin expression was enhanced in organoids treated with Bevacizumab, in 

contrast to that in those without the treatment." This finding further supports Bevacizumab's role in suppressing 

EMT. 

 

Treatment Mechanisms: 

The authors note that "Bevacizumab, an anti-angiogenic agent, functions by inhibiting VEGF signaling pathways. 

Its dual effects involve impeding angiogenesis to deprive the tumor of oxygen and normalizing the vasculature to 

enhance treatment sensitivity." 

 

Key Insights 

 

1. Clinical Relevance: 

The research supports existing clinical observations, as "the addition of Bevacizumab to Erlotinib has been 

observed to extend progression-free survival in NSCLC patients compared to Erlotinib monotherapy." 

 

2. EMT Modulation: 

The study reveals complex interactions between Bevacizumab and EMT processes. As noted by the authors, "There 

is evidence to suggest that elevated VEGF expression in malignant cells may drive EMT." 

 

3. Treatment Implications: 

The findings suggest potential benefits of combining Bevacizumab with EGFR-TKIs to overcome drug resistance. 

However, the authors acknowledge some conflicting evidence, noting that "the existing literature presents 

conflicting findings about the relationship between Bevacizumab and EMT." 

 

4. Research Limitations: 

The authors acknowledge that their organoid model has limitations, stating that "the TME replicated in our 

organoids does not fully encapsulate the intricate characteristics of the TME in human cancers. Elements such as 

immune cells, exosomes, and vessels, which play a crucial role in the human cancer milieu, are absent in the 

organoids." 

 



The research provides compelling evidence for Bevacizumab's potential in overcoming EGFR-TKI resistance 

through EMT modulation, while acknowledging the need for further investigation to fully understand its 

mechanisms of action and optimal clinical application. 

 

Note: All quotations are taken directly from the attached document authored by Kobayashi et al., published in 

Genes 2024. 
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# Bevacizumab Therapy in NSCLC: Research Analysis Report 

 

## Executive Summary 

This report analyzes the findings regarding Bevacizumab therapy in non-small cell lung cancer (NSCLC) treatment, 

particularly focusing on its role in combination therapies for EGFR-TKI resistant cases. The key contribution 

comes from the IMpower150 study, which investigated the combination of Bevacizumab with atezolizumab and 

chemotherapy. The research demonstrates promising results for this combination approach, especially in specific 

patient subgroups with EGFR mutations who developed resistance to prior treatments. 

 

## Technical Details 

The primary evidence comes from the IMpower150 clinical trial, which examined a four-drug combination 

regimen. According to Reck et al., the study investigated "atezolizumab (A), bevacizumab (B), carboplatin (C), and 

paclitaxel (P)" as a treatment combination. 

 

Key numerical findings include: 

- For patients with EGFR mutations who had previously received EGFR-TKIs, Reck et al. reported that the "mOS 

of 27.8 months in the ABCP group" was achieved, compared to "18.1 months" in the BCP group. 



- The study demonstrated no OS benefit in the ACP group, with Reck et al. noting a median overall survival of 

"14.9 months." 

 

The research parameters included: 

- Patient population: EGFR-mutant NSCLC patients who developed resistance to EGFR-TKIs 

- Treatment protocol: Four-drug combination therapy (ABCP) versus standard therapy (BCP) 

- Primary endpoint: Overall survival (OS) 

 

## Key Insights 

1. Combination Effectiveness: 

The research demonstrates that Bevacizumab's efficacy is enhanced when combined with both immunotherapy and 

chemotherapy. The four-drug combination (ABCP) showed superior results compared to traditional approaches. 

 

2. Patient Selection: 

The data suggests particular effectiveness in EGFR-mutant patients who developed resistance to prior EGFR-TKI 

therapy, indicating a potential new treatment pathway for this specific patient population. 

 

3. Treatment Strategy: 

The findings support the concept of combining antiangiogenic therapy (Bevacizumab) with immunotherapy and 

chemotherapy as a viable approach for resistant cases. As noted by Fukumura et al., this combination approach 

works by "Enhancing Cancer Immunotherapy Using Antiangiogenics." 

 

4. Clinical Applications: 

The significant improvement in overall survival suggests this combination therapy could represent a valuable 

treatment option for patients who have exhausted other treatment alternatives, particularly those who have 

developed resistance to EGFR-TKIs. 

 

Note: All numerical data and quotations are taken directly from the provided research document, maintaining the 

integrity of the original research findings. 
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Executive Summary 

 

This systematic review and meta-analysis evaluated the efficacy and safety of combining bevacizumab with 

platinum-based chemotherapy for treating advanced non-small cell lung cancer (NSCLC). The analysis included 49 

randomized controlled trials with 4,268 patients. The results demonstrated that adding bevacizumab to 

platinum-containing chemotherapy significantly improved response rates, survival outcomes, and VEGF reduction 

compared to chemotherapy alone, without increasing adverse effects. 

 

Technical Details 

 

Study Characteristics: 

- 49 randomized controlled trials analyzed 

- Total of 4,268 patients included 

- All studies conducted in China between 2018-2023 

- Compared bevacizumab + platinum chemotherapy vs. platinum chemotherapy alone 

 

Key Efficacy Outcomes: 

 

Response Rates: 

According to Han et al., the combination therapy showed: 

- "Objective response rate (RR [95% CI], 1.53 [1.44, 1.63], p < 0.00001)" 

- "Disease control rate (RR [95% CI], 1.24 [1.19, 1.29], p < 0.0001)" 

 

Survival Rates: 

The analysis found significant improvements in: 

- "1-year survival rate (RR [95% CI], 1.34 [1.15, 1.57], p = 0.0003)" 

- "2-year survival rate (RR [95% CI], 2.16 [1.35, 3.43], p = 0.001)"  



- "3-year survival rate (RR [95% CI], 2.00 [1.21, 3.30], p = 0.007)" 

 

VEGF Reduction: 

- "The combination treatment group reduced VEGF levels better than the control group (RR [95% CI], −67.35 

[−91.46, −43.25], p < 0.00001)" 

 

Safety Profile: 

No significant differences were found between groups in: 

- "Gastrointestinal reactions (RR [95% CI], 0.96 [0.88, 1.05], p = 0.38)" 

- "Myelosuppression (RR [95% CI], 0.95 [0.84, 1.09], p = 0.48)" 

- "Liver and kidney dysfunction (RR [95% CI], 0.92 [0.70, 1.20], p = 0.52)" 

- "Hematologic toxicity (thrombocytopenia: RR [95% CI], 0.88 [0.72, 1.07], p = 0.20; leukopenia: RR [95% CI], 

0.95 [0.81, 1.11], p = 0.49; hemoglobin reduction: RR [95% CI], 0.89 [0.71, 1.12], p = 0.31)" 

 

Key Insights 

 

1. Efficacy Benefits: 

The meta-analysis provides strong evidence that adding bevacizumab to platinum-based chemotherapy significantly 

improves multiple efficacy endpoints in advanced NSCLC treatment. As noted by Han et al., "bevacizumab 

combined with platinum-based chemotherapy significantly improved ORR, DCR, 1-year survival rate, 2-year 

survival rate, 3-year survival rate, and VEGF levels without an increased incidence of adverse reactions." 

 

2. Safety Profile: 

The combination therapy demonstrated a favorable safety profile, with no significant increase in adverse events 

compared to chemotherapy alone. The authors concluded that "the combination therapy does not augment the 

adverse effects associated with chemotherapy alone while ensuring its safety is maintained." 

 

3. Clinical Implementation: 

These findings support the use of bevacizumab in combination with platinum-based chemotherapy as an effective 

treatment strategy for advanced NSCLC. However, the authors note study limitations including that "all the studies 

included in this Meta-analysis were Chinese, which may lack sufficient representativeness and generalization across 

different countries." 

 

The comprehensive analysis suggests that bevacizumab combination therapy offers meaningful clinical benefits 

while maintaining an acceptable safety profile in advanced NSCLC treatment. However, additional studies 

involving diverse patient populations are needed to further validate these findings globally. 
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Executive Summary 

This review article examines bevacizumab therapy outcomes in KRAS-mutant non-small cell lung cancer (NSCLC) 

patients. The research indicates that while bevacizumab combined with chemotherapy shows some survival benefits 

compared to chemotherapy alone, outcomes are generally poorer in KRAS-mutant patients compared to KRAS 

wild-type patients. The findings suggest bevacizumab may still have a role as part of combination therapy 

approaches, particularly when integrated with chemotherapy and immunotherapy regimens. 

 

Technical Details 

Several key studies evaluated bevacizumab's efficacy in KRAS-mutant NSCLC: 

 

Ghimessy et al. demonstrated that "compared with KRASwt (n = 152), advanced lung adenocarcinoma patients 

with KRASm (n = 95) treated with first-line chemotherapy combined with bevacizumab had a worse OS (14.23 vs. 

21.57 months, p = .0255) and PFS (7.03 vs 8.63 months, p = .0186)." 

 

However, Liu et al. showed some benefit when comparing combination therapy to chemotherapy alone, finding that 

"first-line chemotherapy combined with antivascular therapy (n = 58) significantly prolonged PFS (10.0 vs. 6.5 

months, p = .031) and OS (19.7 vs. 13.7 months, p = .004)." 

 

In another analysis by Ghimessy et al., "first-line platinum-containing chemotherapy in combination with 

bevacizumab (n = 95) had a significant OS benefit compared to platinum-containing chemotherapy alone (n = 75) 

(14.23 vs. 10 months, p = .0002)." 



 

The research by West et al. examining triple combination therapy found that "in KRASm non-squamous NSCLC, 

first-line atezolizumab/bevacizumab/carboplatin/paclitaxel (ABCP) was more effective in prolonging PFS (8.1 vs. 

5.8 vs. 4.8 months) and OS (19.8 vs. 9.9 vs. 11.7 months) compared to either the 

bevacizumab/carboplatin/paclitaxel (BCP) regimen (n = 71) or the atezolizumab/carboplatin/paclitaxel (ACP) 

regimen (n = 74)." 

 

Key Insights 

1. While bevacizumab therapy shows some efficacy in KRAS-mutant NSCLC, outcomes are generally inferior 

compared to KRAS wild-type patients. 

 

2. The addition of bevacizumab to standard chemotherapy provides survival benefits compared to chemotherapy 

alone in KRAS-mutant patients. 

 

3. Triple combination therapy incorporating bevacizumab with immunotherapy and chemotherapy may offer the 

most promising outcomes, though more research is needed. 

 

4. Response to bevacizumab therapy may vary based on specific KRAS mutation subtypes and concurrent 

mutations, suggesting the need for more personalized treatment approaches. 

 

5. The role of bevacizumab in KRAS-mutant NSCLC treatment continues to evolve as new targeted therapies and 

immunotherapy combinations emerge. 

 

The evidence suggests bevacizumab remains a viable treatment option as part of combination therapy approaches 

for KRAS-mutant NSCLC, though careful patient selection and monitoring are essential given the generally poorer 

outcomes in this population compared to KRAS wild-type patients. Further research is needed to better understand 

which patients are most likely to benefit from bevacizumab-containing regimens and how to optimize its use in 

combination with newer therapeutic options. 
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# Report on Bevacizumab Therapy Outcomes in Lung Adenocarcinoma Patients with Malignant Pleural Effusion 

 

## Executive Summary 

 

This report examines the efficacy of Bevacizumab (Bev) combined with chemotherapy (CT) compared to other 

treatment approaches for patients with driver gene-negative metastatic lung adenocarcinoma and malignant pleural 

effusion (MPE). The study by Zhao et al. demonstrated that CT plus Bev showed significant benefits in controlling 

MPE and improving survival outcomes, particularly in PD-L1 negative patients. The research provides important 

insights into treatment selection based on PD-L1 expression status. 

 

## Technical Details 

 

The study included three treatment groups: 

- CT alone (n=166) 

- CT plus Bev (n=72)  

- CT plus immune checkpoint inhibitor (ICI) (n=85) 

 

Key survival metrics reported by Zhao et al. include: 

 

For overall patient population: 

"PFS: 7.8/6.4/3.9 months, p<0.0001; OS: 16.4/15.6/9.6 months, p<0.0001" comparing CT plus ICI/CT plus Bev/CT 

alone. 

 

For PD-L1 negative patients: 

"CT plus Bev had better PFS and OS than CT plus ICI/CT in PD-L1<1% patients (PFS: 8.4/5.0/3.8 months, 

p<0.0001; OS: 15.6/12.9/9.3 months, p<0.0001)" 

 

The authors note that "Both CT plus Bev and CT plus ICI were significantly better than CT in terms of the LCR of 

MPE (both p<0.001), and the CT plus Bev seemed to be the optimal one (HR, 1.688; 95%CI=1.096–3.182; 

p=0.043)." 



 

Regarding mechanism of action, the authors explain that "the development of MPE depends on the invasion of 

tumorigenic pleural cells and elevated levels of vascular endothelial growth factor (VEGF) expression." 

 

## Key Insights 

 

1. Patient Selection: 

The study reveals that PD-L1 expression status should guide treatment selection. As noted by Zhao et al., "CT plus 

Bev strategy was best among the three modalities when the tumor was PD-L1-negative." 

 

2. MPE Control: 

The authors found that "Bev has been demonstrated the ability to be able to effectively control MPE either in 

isolation or in tandem." 

 

3. Survival Impact: 

The research showed significant survival benefits with Bev treatment. According to the authors, "the combination 

treatment of these two agents offered significant survival benefits for driver gene-negative MLA patients, with 

survival data that were not inferior to published data from CT plus ICI trials." 

 

4. Limitations: 

As acknowledged by Zhao et al., there were some study constraints: "considering the economics and insurance 

policies in China, the high financial burden of combination drugs led very few patients to choose the four-drug 

regimen in the present study." 

 

5. Future Directions: 

The authors conclude that "Prospective studies should be performed" to further validate their findings regarding 

treatment selection based on PD-L1 status. 

 

This research provides valuable evidence supporting the use of Bevacizumab combination therapy, particularly in 

PD-L1 negative patients with MPE, while highlighting the importance of personalized treatment selection based on 

molecular markers. 
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Executive Summary 

This retrospective study examined the efficacy of bevacizumab therapy in patients with EGFR-mutant lung 

adenocarcinoma and brain metastasis who underwent cerebral radiotherapy. According to Zhou et al., "a total of 

237 patients with EGFR-mutant lung adenocarcinoma and BM met the inclusion criteria for this retrospective study, 

including 102 patients in the bevacizumab treatment group and 135 in the non-bevacizumab group." The research 

demonstrated significant survival benefits, with Zhou et al. reporting that "the median OS of patients who received 

bevacizumab was significantly longer than that of patients who did not receive bevacizumab (45.8 months vs 30.0 

months, P<0.0001)." 

 

Technical Details 

Patient Demographics and Treatment Groups: 

- As reported by Zhou et al., "The median age of the patients at diagnosis was 53 years (range 28-81 years)" 

- The authors noted that "the majority of patients were women (152,64.1%) and non-smokers (189,79.7%)" 

- Per the study, "all patients received EGFR TKIs treatment, with 178 (75.1%) receiving cerebral radiotherapy" 

 

Treatment Outcomes: 

The researchers found several key statistical outcomes: 

- "At the end of the last follow-up period, 176 patients (74.3%) had died, and the median overall survival (OS) was 

34.2 months" 

- Zhou et al. stated that "Among the 178 (75.1%) patients who received cerebral radiotherapy, the median OS of 

patients in the bevacizumab+cerebral radiotherapy group was 45.8 months versus 32.0 months in the 

non-bevacizumab+cerebral radiotherapy group, respectively (P=0.0007)" 

- Importantly, "Patients treated with bevacizumab after cerebral radiotherapy had a longer median OS than patients 

treated with bevacizumab before cerebral radiotherapy (59.4 months vs 33.7 months, P=0.0198)" 

 



Statistical Analysis: 

In the multivariate analysis, Zhou et al. found that "bevacizumab therapy alone (hazard ratio [HR]=0.514; P<0.001) 

was independently associated with improved OS" 

 

Key Insights 

1. Timing of Treatment: 

The study revealed optimal timing for bevacizumab administration. As Zhou et al. noted, "patients treated with 

bevacizumab after cerebral radiotherapy had a longer median OS than patients treated with bevacizumab before 

cerebral radiotherapy," suggesting the importance of treatment sequencing. 

 

2. Combined Therapy Benefits: 

The research demonstrated significant advantages of combining treatments. The authors reported that "bevacizumab 

combined with cerebral radiotherapy significantly prolonged OS in EGFR-mutant NSCLC patients with BM 

compared with non-bevacizumab treatment." 

 

3. Mechanism of Action: 

The researchers explained that bevacizumab's effectiveness may be related to its ability to address radiation-induced 

complications. As Zhou et al. stated, "Bevacizumab blocks radiation-induced increased VEGF expression and 

mediates the normalization of tumor blood vessels, thus reducing brain edema." 

 

4. Long-term Implications: 

The study suggests potential for improved treatment protocols. The authors concluded that "Bevacizumab 

significantly improved the OS of patients with BM who underwent cerebral radiotherapy, and this benefit was even 

greater after cerebral radiotherapy." 

 

This research provides compelling evidence for the effectiveness of bevacizumab therapy, particularly when 

properly sequenced with cerebral radiotherapy, in treating EGFR-mutant lung adenocarcinoma patients with brain 

metastasis. The significant survival benefits observed warrant further investigation into optimal treatment protocols 

and timing strategies. 
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Executive Summary 

This report synthesizes the key findings regarding Bevacizumab (BEV) therapy based on the reviewed literature. 

The research indicates that Bevacizumab, a recombinant human monoclonal antibody targeting vascular endothelial 

growth factor A (VEGF-A), shows significant impact in treating advanced cancers including non-small cell lung 

cancer (NSCLC). However, the therapy is associated with notable renal adverse effects that require careful 

monitoring and management. 

 

Technical Details 

Mechanism of Action 

According to the document, Bevacizumab functions by "binding to all known vascular endothelial growth factor A 

(VEGF-A) subtypes and exerts antiangiogenic effects by blocking the binding of VEGF-A to VEGF receptors 

(primarily VEGFR-1 and VEGFR-2) on the surface of endothelial cells, as VEGF-A binds to VEGFR-1 and 

VEGFR-2 to promote endothelial cell proliferation, activate survival pathways, and form new blood vessels" (Li et 

al.). 

 

Clinical Outcomes 

Key data from pooled analyses showed that "the incidence of proteinuria of any grade was 8.2% and 4.6% in the 

bevacizumab and control groups, respectively, while the incidence of grade 3/4 proteinuria was 1.4% and 0.2%, 

respectively" (Li et al.). 

 

A significant finding revealed that "patients treated with bevacizumab had a significantly 1.35-fold higher risk of 

CKD than those who did not receive bevacizumab" (Li et al.). 

 

Key Insights 

 

Renal Effects: 

The primary renal adverse effects documented include: 

- Proteinuria as "the most common renal impairment of bevacizumab in clinical practice" (Li et al.) 

- Development of chronic kidney disease at higher rates compared to controls 

 

Proposed Mechanisms: 



The authors note several potential mechanisms for renal effects including "the interference with podocytes 

endothelial VEGF axis signaling, increased intraglomerular pressure caused by secondary hypertension and 

subacute glomerular thrombotic microangiopathy" (Li et al.). 

 

Monitoring Recommendations: 

The document outlines specific monitoring protocols: 

- For patients with "proteinuria ≥2.0 g/24 h need to suspend the medication" (Li et al.) 

- When "proteinuria > 3.0 g/24 h or if nephrotic syndrome occurs, permanent discontinuation of the medication is 

required" (Li et al.) 

- "Increased monitoring frequency is required when creatinine levels increase >1 to 1.5-fold baseline" (Li et al.) 

- "If the creatinine concentration increases 1.5-fold baseline, administration of methylprednisolone is required" (Li 

et al.) 

- When "creatinine levels increase >3-fold baseline" drug administration should be delayed (Li et al.) 

 

The evidence suggests that while Bevacizumab serves as an important therapeutic option for advanced cancers, 

careful attention must be paid to renal function through regular monitoring and appropriate dose modifications 

when indicated. The establishment of clear protocols for managing renal adverse effects is essential for optimal 

therapeutic outcomes. 

 

This analysis provides a focused examination of Bevacizumab's renal effects and management strategies based 

solely on the source document's findings, maintaining strict adherence to the authors' original data and conclusions 

through direct quotations. 
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Executive Summary 

This study by Freyer et al. evaluated a triple combination therapy that included bevacizumab (administered as 

biosimilar FKB238) in patients with relapsed ovarian cancer. The research examined both platinum-resistant and 

platinum-sensitive patient populations, with bevacizumab given "15 mg/kg intravenously, once-every-3-weeks" 

alongside olaparib and durvalumab. Key findings showed promising activity particularly in platinum-resistant 

cases, where the authors found "69.8% (90%CI 55.9%-80.0%)" achieved non-progression at 3 months. The study 

provides evidence that bevacizumab-containing combination therapy may benefit certain ovarian cancer patients, 

especially those with platinum-resistant disease. 

 

Technical Details 

The study design specified that "FKB238 (bevacizumab biosimilar; Centus Biotherapeutics, Cambridge, UK) 15 

mg/kg was administered once every 3 weeks (Q3W) intravenously (initially 90 min, subsequently 60, then 30 min 

if well tolerated)." Patient characteristics showed significant prior bevacizumab exposure, with "35 (85%)" of 

platinum-resistant and "21 (64%)" of platinum-sensitive patients having received previous bevacizumab treatment. 

 

The safety profile specific to bevacizumab showed manageable toxicity levels. According to the authors, 

"Seventeen patients (23%) had hypertension, nine (12%) of whom had grade 3. Seven patients (10%) had 

proteinuria (one grade 3)." No new safety signals specific to bevacizumab were identified when used in this triple 

combination. 

 

In terms of efficacy outcomes, the median progression-free survival was "4.1 months (95% CI 3.5–5.9)" in 

platinum-resistant patients and "4.9 months (95% CI 2.9–7.0)" in platinum-sensitive patients. The authors note 

these results "compare favorably with the addition of different checkpoint inhibitors to current treatment options in 

the platinum-resistant AOC setting." 

 

Key Insights 

1. Prior bevacizumab exposure was high in the study population but did not preclude potential benefit from 

retreatment, suggesting bevacizumab may retain activity in previously treated patients. 

 

2. The authors note that "The safety profile seen with the triplet is similar to that reported with both the doublet and 

the triplet therapy in the MEDIOLA study," indicating bevacizumab's toxicity profile remains consistent when 

combined with additional agents. 

 



3. Historical context was provided by the authors, noting that "In the AURELIA trial, patients with first or second 

platinum-resistant relapse received chemotherapy alone or combined with bevacizumab. Median PFS with 

bevacizumab was 6.7 months and median OS was 16.6 months." 

 

4. The study validates that bevacizumab can be safely combined with both targeted therapy (olaparib) and 

immunotherapy (durvalumab), as "No toxic deaths or major safety signals were observed." 

 

5. The authors conclude that "further investigation of this triple combination may be considered in AOC patients 

with platinum-resistant relapse," suggesting bevacizumab's role in combination therapy merits additional research 

particularly for platinum-resistant disease. 

 

This analysis demonstrates bevacizumab's continuing relevance in ovarian cancer treatment strategies, particularly 

as part of combination approaches. The safety and efficacy data support its use in carefully selected patients, with 

special promise shown in the platinum-resistant setting when combined with other targeted therapies. 
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# Bevacizumab Combination Therapy Report for Ovarian Cancer Treatment 

 

## Executive Summary 

 

This randomized phase II trial evaluated the efficacy of combining bevacizumab (BEV) with ixabepilone (IXA) 

compared to ixabepilone alone in treating platinum-resistant or refractory ovarian, fallopian tube, and primary 

peritoneal cancers. According to Roque et al., the addition of bevacizumab significantly improved outcomes, with 



"38.4% vs. 8.1%, p = 0.003" objective response rate and "median PFS was 5.5 versus 2.2 months, HR 0.31, 90% CI 

0.20-0.49, p < 0.001". The combination therapy also demonstrated improved overall survival of "10.3 versus 6.0 

months (HR 0.56, 90%CI 0.38-0.84, p = 0.02)". 

 

## Technical Details 

 

The trial design included: 

- Randomization of patients to receive either "IXA 20 mg/m2 days 1,8,15 ± BEV 10 mg/kg days 1,15 of a 28-day 

cycle" as reported by Roque et al. 

- Prior bevacizumab exposure was permitted, with "57% (21)" of IXA arm and "54% (21)" of IXA+BEV arm 

having received prior bevacizumab 

- Total enrollment of "37 patients were randomized to IXA and 39 patients to IXA + BEV" 

 

Key efficacy metrics showed: 

- Improved response rates with combination therapy: "38.4% vs. 8.1%, p = 0.003" (Roque et al.) 

- Enhanced progression-free survival: "5.5 vs. 2.2 mo; HR 0.31, 90%CI 0.20-0.49, p < 0.001" 

- Better overall survival: "10.3 vs. 6.0 mo; HR 0.56, 90%CI 0.38-0.84, p = 0.02" 

- In the combination arm, "14 patients achieved a durable response (stable disease or partial response > 6 months)" 

 

## Key Insights 

 

1. Prior Bevacizumab Exposure: 

The authors note that "prior BEV should not preclude re-treatment with the combination of IXA + BEV", 

suggesting effectiveness even in previously treated patients. 

 

2. Combination Benefits: 

The addition of bevacizumab provided consistent benefits across multiple metrics: 

- Significantly higher response rates 

- Doubled progression-free survival 

- Improved overall survival by over 4 months 

 

3. Clinical Implementation: 

The study results led to recognition by national guidelines, as "The National Comprehensive Cancer Network 

(NCCN®) subsequently endorsed this combination as a category 2B treatment option for recurrent, 

platinum-resistant ovarian disease". 

 



4. Durability of Response: 

The combination therapy showed meaningful durability, with multiple patients achieving sustained clinical benefit. 

According to Roque et al., "in the combination arm, 14 patients achieved a durable response (stable disease or 

partial response > 6 months)". 

 

5. Key Implications: 

The study demonstrates that bevacizumab adds significant clinical benefit when combined with ixabepilone for 

heavily pretreated ovarian cancer patients, offering a valuable treatment option for this challenging patient 

population. 
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Executive Summary 

This report analyzes the results of combining bevacizumab with pembrolizumab and oral cyclophosphamide in 

treating recurrent ovarian cancer patients, based on a phase 2 clinical trial (NCT02853318) conducted by Rosario et 

al. The study demonstrated meaningful clinical benefits when bevacizumab was used as part of this combination 

therapy approach. The primary endpoint showed extended progression-free survival, while secondary endpoints 

indicated improved objective response rates while maintaining quality of life for patients. 

 

Technical Details 

The trial design incorporated bevacizumab as a key component of the combination therapy regimen. As reported by 

Zsiros et al., the treatment protocol involved "pembrolizumab with bevacizumab, to increase T cell infiltration into 

the tumor, and oral cyclophosphamide, to reduce the number of regulatory T cells." The study enrolled "40 heavily 

pre-treated recurrent ovarian cancer patients." 



 

The key clinical outcomes related to the bevacizumab combination included: 

- Progression-free survival (PFS): According to Rosario et al., "The primary endpoint, progression free survival, 

was extended to a median of 10.2 months" 

- Objective response rate: The authors report that "The secondary endpoints demonstrated an objective response 

rate of 47.5%" 

- Disease control: They found "disease control in 30% of patients for over a year while maintaining a good quality 

of life" 

 

The mechanistic rationale for including bevacizumab was explained by the authors, noting that "high vascular 

endothelial growth factor (VEGF) expression can lead to irregular tumor vessels, hindering immune cell infiltration 

and function." The bevacizumab was specifically included "to prevent new tumor vessel growth and enhance T cell 

infiltration into the TME." 

 

Key Insights 

Several important insights emerged regarding the bevacizumab combination approach: 

 

1. Improved Outcomes: The authors highlight that "These results represent a 2 to 3 times improvement compared to 

the average PFS typically observed in similar trials involving this patient demographic." 

 

2. Quality of Life: A crucial finding was that patients maintained good quality of life during treatment. As noted by 

Zsiros et al., patients achieved "durable response exceeding 12 months while maintaining an excellent QoL." 

 

3. Clinical Implementation: Based on these positive results, the authors report that "our approach provides a 

compelling new treatment strategy for recurrent OC and the NCCN Ovarian Expert Guideline Panel has now listed 

it on the 2024 NCCN guidelines as a second-line regimen in platinum-resistant OC." 

 

The integration of bevacizumab into this combination therapy approach appears to enhance treatment efficacy 

through both direct anti-angiogenic effects and by potentially improving immune cell infiltration into the tumor 

microenvironment. The authors conclude that this combination therapy including bevacizumab represents "a 

tolerable and highly efficacious combination ICB" for treating recurrent ovarian cancer patients. 

 

These findings suggest bevacizumab serves an important role in this therapeutic combination, contributing to 

improved clinical outcomes while maintaining patient quality of life. The inclusion of this treatment approach in 

clinical guidelines further validates its potential utility as a treatment option for recurrent ovarian cancer patients. 
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Executive Summary 

 

This paper by Kokabu et al. examined the effects of adding bevacizumab (BEV) to platinum-based chemotherapy in 

patients with recurrent ovarian cancer who had previously received PARP inhibitor maintenance therapy. The study 

demonstrated significantly improved progression-free survival (PFS) when BEV was added to chemotherapy 

compared to chemotherapy alone. The authors found that "the median PFS was 3.1 months in the 

chemotherapy-alone group and 8.9 months in the chemotherapy with bevacizumab group (log-rank p = 0.022)" 

(Kokabu et al.). While overall survival showed a positive trend, it did not reach statistical significance between the 

two treatment groups. 

 

Technical Details  

 

Study Design and Treatment Groups: 

- Total of 18 patients were analyzed, divided into chemotherapy alone (CT) vs. chemotherapy plus bevacizumab 

(CT + BEV) groups 

- Treatment regimens included: 

"Paclitaxel + Carboplatin + Bev: 1 (5.6%) 

Gemcitabine + Carboplatin + Bev: 2 (11.1%)  

PLD + Carboplatin + Bev: 7 (38.9%)" (Kokabu et al.) 

 

Efficacy Results: 



The authors reported that "the clinical response rates to platinum-based chemotherapy without and with 

bevacizumab were 12.5% and 80.0%, respectively" (Kokabu et al.). 

 

Safety Profile: 

"Hypertension (≥G2) was observed in three (30.0%) patients in the CT + Bev group, but not in the CT group" 

(Kokabu et al.). 

 

The authors noted that "None of the patients developed perforations, fistulas, thromboembolic events, cardiac 

disorders, or treatment-related deaths" (Kokabu et al.). 

 

Key Insights 

 

1. Bevacizumab Significantly Improved PFS: 

The most notable finding was that "bevacizumab use in subsequent therapies was significantly associated with 

extended PFS" (Kokabu et al.). This improvement was substantial and clinically meaningful. 

 

2. Prior Bevacizumab Exposure: 

The authors noted that "only three patients received prior bevacizumab therapy in the present study" (Kokabu et 

al.), suggesting the results were primarily in bevacizumab-naïve patients. 

 

3. Manageable Safety Profile: 

While there were more adverse events in the bevacizumab group, they were generally manageable. As reported, 

"Although grade 3 or 4 hematological toxicities were frequently observed in the CT + Bev group, there were no 

significant differences between the CT and CT + Bev groups (p = 0.173)" (Kokabu et al.). 

 

4. Clinical Implementation: 

The authors concluded that "bevacizumab should be administered even to patients with platinum-sensitive cancer in 

a post-PARP-i setting" (Kokabu et al.), suggesting this combination could become a standard approach for these 

patients. 

 

The study provides compelling evidence for the addition of bevacizumab to platinum-based chemotherapy in this 

setting, though the authors acknowledge that "further studies using a larger sample size are required to confirm our 

results" (Kokabu et al.). 
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# Report on Bevacizumab Therapy Results 

 

## Executive Summary 

This report analyzes the Bevacizumab (BV) therapy outcomes documented in a case study by Kanno et al. (2024) 

involving ovarian carcinoma treatment. The results indicate limited efficacy, with the therapy being discontinued 

after only two administrations due to tumor resistance and complications. The study provides important insights 

into treatment challenges with Bevacizumab in certain ovarian cancer cases. 

 

## Technical Details 

The treatment protocol involved: 

- Initial therapy: "TC (Paclitaxel + Carbopratin) + bevacizumab therapy was administered as adjuvant 

chemotherapy followed by bevacizumab as maintenance therapy" (Kanno et al.) 

 

Treatment outcomes: 

- Duration: "bevacizumab therapy was conducted only twice" (Kanno et al.) 

- Response: "The tumor was chemo-resistant and caused ileus" (Kanno et al.) 

- Overall outcome: "maintenance therapy was only administered twice as the tumor was resistant to Bevacizumab 

and developed, causing ileus" (Kanno et al.) 

 

Timeline: 

- The Bevacizumab administration began "from the 2nd cycle" of chemotherapy (Kanno et al.) 

- "After six cycles, Bevacizumab was administered as maintenance therapy" (Kanno et al.) 

- The patient's outcome was documented as: "The patient died nine months after the primary surgery" (Kanno et al.) 

 

## Key Insights 



 

Treatment Limitations: 

1. Rapid Development of Resistance 

- The documented resistance to Bevacizumab emerged early in the treatment course 

- Complications (ileus) developed despite the therapy 

 

2. Limited Administration Window 

- Only two maintenance doses could be administered before discontinuation 

- The short duration of therapy likely impacted potential therapeutic benefits 

 

3. Treatment Context 

- The therapy was implemented as part of a combined approach with standard chemotherapy 

- Implementation began during the second cycle of chemotherapy regimen 

- Transitioned to maintenance phase after completion of primary chemotherapy 

 

The results suggest that while Bevacizumab was incorporated into a comprehensive treatment strategy, its 

therapeutic efficacy was significantly limited by rapid onset of resistance and complications. This case adds to the 

understanding of potential challenges in Bevacizumab therapy for certain ovarian cancer presentations. 

 

Note: This analysis focuses solely on the Bevacizumab-related outcomes reported in the study, with all data directly 

quoted from the source document. 
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# Bevacizumab Therapy Results Report 

 

## Executive Summary 

This research investigated how bevacizumab increases sensitivity to PARP inhibitor olaparib in homologous 

recombination-proficient (HRP) ovarian cancer through CRY1 suppression via the PI3K/AKT pathway. The 

authors (Iida et al.) demonstrated that bevacizumab enhanced olaparib's effectiveness by suppressing homologous 

recombination (HR) activity, particularly in cells that were previously resistant to PARP inhibitor therapy alone. 

The findings suggest bevacizumab could be an effective combination therapy partner for treating HRP ovarian 

cancer. 

 

## Technical Details 

The researchers conducted several key experiments examining bevacizumab's mechanisms: 

 

Cell Viability: In OVISE cells (HRP), Iida et al. found that "the IC50 of olaparib alone was 80.73 μM, which was 

significantly higher than that under co-treatment with bevacizumab or cediranib (51.18 μM or 39.55 μM, 

respectively)." 

 

VEGF Production: According to the authors, "VEGF in the culture medium of OVISE cells was increased by X-ray 

irradiation and the olaparib treatment, and decreased by X-ray irradiation and bevacizumab treatment." 

 

CRY1 Expression: The researchers observed that "bevacizumab treatment decreased the expression of CRY1 in 

X-ray-irradiated OVISE cells" and that "the knockdown of CRY1 by RNAi significantly suppressed the HR activity 

in OVISE cells." 

 

Pathway Analysis: The study found that "When X-ray-irradiated OVISE cells were treated with bevacizumab or 

transfected with siRNA against VEGFR2, CRY1 and the phosphorylation of AKT were significantly decreased." 

 

## Key Insights 

 

1. Mechanism of Action: The research revealed bevacizumab's novel mechanism in enhancing PARP inhibitor 

therapy through CRY1 suppression. As noted by Iida et al., "anti-angiogenic agents may potentiate the therapeutic 

effect of PARPi via inhibition of the VEGFR-PI3K/AKT-CRY1 axis." 

 

2. Clinical Applications: The findings support combination therapy approaches. The authors reference that "Recent 

phase II clinical trials showed that the combination of PARPi and the antiangiogenic agent significantly improved 



progression-free survival (PFS) in patients with platinum-sensitive recurrent high-grade EOC compared with 

PARPi alone." 

 

3. Treatment Resistance: The study suggests bevacizumab could help overcome PARP inhibitor resistance in HRP 

ovarian cancer cells. As stated in the paper, "the combination of antiangiogenic agents and PARPi not only 

improves therapeutic efficiency in cancers with HRD but also sensitizes cancers without overt HRD to PARPi." 

 

4. Future Directions: The research indicates potential for expanded therapeutic applications. The authors conclude 

that "antiangiogenic agents and CRY1 inhibitors will be the promising candidate in the combination therapy with 

PARP inhibitors in HR-proficient EOC." 

 

The findings demonstrate bevacizumab's potential as a combination therapy agent, particularly for patients with 

HRP ovarian cancer who may not respond well to PARP inhibitor treatment alone. The elucidation of the 

VEGFR-PI3K/AKT-CRY1 pathway provides a mechanistic understanding that could inform future therapeutic 

strategies. 
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Executive Summary 

This study investigated how mitochondrial DNA (mtDNA) variants in ovarian cancer patient-derived xenografts 

(PDXs) affect response to bevacizumab, an anti-VEGF therapy. The researchers found that PDX models with 

certain mtDNA mutations showed improved survival when treated with bevacizumab compared to those without 

mutations. Specifically, PDXs with homoplasmic pathogenic mtDNA variants demonstrated a significant survival 



advantage with bevacizumab treatment, suggesting potential use of mtDNA mutations as predictive biomarkers for 

anti-angiogenic therapy response. 

 

Technical Details 

The researchers conducted both short-term and long-term bevacizumab treatment experiments in PDX mouse 

models. For short-term treatment, they measured glucose concentrations in ascitic fluids, finding that "the mean 

glucose concentration in control mice ascitic fluid was substantially lower than in plasma and rather heterogeneous, 

ranging from 111.2 to 715.5 μM" (Boso et al.). Treatment with bevacizumab led to significantly lower glucose 

concentrations in the ascitic fluid of treated mice compared to controls in multiple PDX models. 

 

For long-term treatment, survival analysis revealed that "homoplasmic mtDNA variants correlated with a survival 

advantage following bevacizumab treatment" (Boso et al.) with specific survival times reported as: 

 

- "PDOVCA 5: CTR 35.4±4.7 days vs anti-VEGFA 71.8±3.1 days" 

- "PDOVCA 62: CTR 28.7±3.7 days vs anti-VEGFA 47.1±6.3 days"  

- "PDOVCA 126: CTR 25 days vs anti-VEGFA 53±8.1 days" 

- "PDOVCA 6: CTR 17.7±3.4 days vs anti-VEGFA 28±1.4 days" 

- "PDOVCA 41: CTR 50.8±4 days vs anti-VEGFA 76.4±9.5 days" 

 

Statistical analysis showed that "homoplasmic mtDNA variants are associated with a significant survival advantage 

upon anti-angiogenic treatment in PDX models (two-tailed Fisher test, p=0.0476)" (Boso et al.). 

 

Key Insights 

1. Predictive Potential: The study suggests mtDNA mutations could serve as predictive biomarkers for 

bevacizumab response. This is particularly relevant as "bevacizumab has demonstrated some therapeutic benefits in 

combination with the standard chemotherapy for advanced EOC but in the absence of predictive biomarkers of 

response clinical results, especially in terms of overall survival, have been modest" (Boso et al.). 

 

2. Metabolic Connection: The research reveals a potential mechanism linking mtDNA mutations to bevacizumab 

response through metabolic effects. The authors note that "anti-VEGF therapy could lead to improved tumor control 

when administered to 'glucose-addicted' PDX bearing pathogenic and homoplasmic DNA variants due to its effects 

on nutrients availability, and especially glucose, in the tumor microenvironment" (Boso et al.). 

 

3. Clinical Implications: The findings suggest possible applications for patient stratification, though additional 

validation is needed. As noted by the authors, "these provoking preclinical findings have potential translational 



implications, but we acknowledge that PDX models have some intrinsic limitations and many open questions will 

require substantial work to be addressed in clinical studies" (Boso et al.). 

 

4. Treatment Response Pattern: The research demonstrated a clear pattern where PDXs with homoplasmic mtDNA 

mutations showed consistent survival benefits with bevacizumab treatment, while "wild-type PDXs did not benefit 

from anti-VEGF treatment" (Boso et al.). This suggests potential value in screening for these mutations when 

considering bevacizumab therapy. 

 

The study provides compelling evidence for the role of mtDNA mutations in determining bevacizumab treatment 

outcomes, though further clinical validation is needed to confirm these findings in patients. 
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# Report on Bevacizumab Therapy Results in Ovarian Cancer Treatment 

 

## Executive Summary 

This report summarizes the key findings regarding Bevacizumab (also known as BEV, BVZ, Bmab, BCZ, or BV) 

therapy in ovarian cancer treatment, based on the comprehensive review by Alemzadeh et al. The document reveals 

that Bevacizumab has received FDA approval and shows promise in treating ovarian cancer, though resistance 

remains a challenge. The therapy works primarily through targeting vascular endothelial growth factor (VEGF) 

pathways, with specific mechanisms of action and resistance patterns identified. 

 

## Technical Details 

 



### Mechanism of Action 

According to the document, Bevacizumab operates by "selectively binding circulating VEGF, inhibiting the binding 

of VEGF to its cell surface receptors, reducing in microvascular growth of tumor blood vessels and limits the blood 

supply to tumor tissues" (Alemzadeh et al.). 

 

### Drug Forms and Variations 

The review identifies multiple FDA-approved forms of Bevacizumab including: 

- "Alymsys (Bevacizumab)" 

- "Avastin (Bevacizumab)" 

- "Mvasi (Bevacizumab)" 

- "Zirabev (Bevacizumab)" 

 

### Resistance Mechanisms 

The authors describe specific resistance patterns related to Bevacizumab treatment. According to van der Bilt et al., 

as cited in the document, resistance may be attributed to "the presence of different varieties of VEGF proteins in 

OC. A study...showed that in OC we can find VEGF-A, VEGF-C and VEGF-D, which may be the reason for 

resistance of these changes to bevacizumab." 

 

## Key Insights 

 

### Treatment Applications 

The review indicates that Bevacizumab has established itself as a significant therapeutic option in ovarian cancer 

treatment. According to the document, it has been approved "for maintenance therapy" alongside other treatments. 

 

### Resistance Considerations 

The paper highlights that while Bevacizumab is effective, resistance can develop through various mechanisms. 

Guerrouahen et al. note that resistance patterns are "probably related to alterations in endothelial cell function" and 

"VEGF pathway signalling." 

 

### Future Implications 

The review suggests ongoing research is needed to fully understand and overcome Bevacizumab resistance 

patterns. Understanding these mechanisms could lead to improved treatment strategies and better patient outcomes. 

 

### Research Limitations 

It's worth noting that some aspects of Bevacizumab resistance mechanisms "are not well understood," as stated 

directly in the document, indicating areas requiring further investigation. 



 

This report is based entirely on the provided document, with all quoted material taken directly from the text. While 

other studies and sources are referenced within the original document, this summary focuses solely on the 

Bevacizumab-related findings presented in the review by Alemzadeh et al. 
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Executive Summary 

 

This report analyzes research findings on Bevacizumab (BEV) therapy across multiple cancer types, with a focus 

on ovarian, cervical, and endometrial cancers. The literature demonstrates that BEV provides varying degrees of 

benefit depending on cancer type, disease stage, and treatment timing. According to "Garcia et al.", BEV "acts by 

specifically binding VEGF-A, which is the isoform that plays a crucial role in forming new blood vessels." The 

drug has been extensively studied since its FDA approval in 2004, with "over 3,500,000 patients with severe 

cancer" having been treated with BEV according to research findings. 

 

Technical Details 

 

Ovarian Cancer: 

Key clinical trials demonstrated meaningful survival benefits in specific patient populations. The GOG-218 trial 

showed that "median progression-free survival (PFS) in patients taking bevacizumab was 14.1 months in the group 

receiving bevacizumab continuously compared with PFS of 11.2 months in the group receiving bevacizumab at the 

beginning and 10.3 months in the control group" according to "Burger et al." 



 

The ICON7 trial revealed that "Overall survival was 45.4 months in the chemotherapy plus bevacizumab group and 

44.6 months in the chemotherapy alone group" as reported by "Oza et al." Notably, in poor prognosis patients, "the 

mean PFS was 34.5 months with standard chemotherapy and 36.3 months with chemotherapy in combination with 

bevacizumab." 

 

Cervical Cancer: 

In the GOG 240 study, "Tewari et al." found that "treatment with chemotherapy together with bevacizumab was 

associated with increased overall survival of patients (17.0 months) compared to treatment with chemotherapy 

alone (13.3 months)." Additionally, "OS after progression was 8.4 months in patients in the group receiving 

chemotherapy plus bevacizumab and 7.1 months in the group receiving chemotherapy alone." 

 

Endometrial Cancer: 

Results were more modest in endometrial cancer. According to "Aghajanian et al.", in a phase II study, "A total of 

52 patients were treated with bevacizumab at a dose of 15 mg/kg administered intravenously every 3 weeks. In 21 

patients (40.4%), PFS was at least 6 months. The median survival time was 4.2 months and the median overall 

survival time was 10.5 months." 

 

Key Insights 

 

1. Treatment Timing and Patient Selection: 

Research indicates BEV efficacy varies significantly based on timing and patient characteristics. The drug shows 

particular promise in patients with advanced disease stages and poor prognosis. 

 

2. Combination Therapy Benefits: 

Multiple studies demonstrate enhanced outcomes when BEV is combined with standard chemotherapy regimens. 

As noted by "Ray-Coquard et al.", combining BEV with olaparib showed "Median OS was 56.5 months in the 

olaparib plus bevacizumab group and 51.6 months in the placebo group." 

 

3. Disease-Specific Response: 

Treatment efficacy varies notably by cancer type: 

- Strongest evidence exists for ovarian cancer, particularly in advanced stages 

- Significant benefits observed in cervical cancer when combined with chemotherapy 

- More limited evidence of benefit in endometrial cancer 

 

4. Safety Profile: 



According to the literature, common side effects include "hypertension, weakness, abdominal pain and diarrhea." 

Long-term monitoring is required, particularly for "hypertension and proteinuria" as noted in the safety data. 

 

5. Future Directions: 

Ongoing research focuses on optimizing patient selection and combination strategies. Current trials are exploring 

combinations with immunotherapy agents and investigating biomarkers to better predict treatment response. 

 

 

 

Prompt 1 
Article 054: Efficacy and safety of anti-angiogenic drugs combined with 
chemotherapy in the treatment of platinum-sensitive/resistant ovarian cancer: a 
meta-analysis with trial sequential analysis of randomized controlled trials, He H. 
et al. 2024, 11084 words  
3.5 Sonnet: 23.11 s, 494 words 
Human Verifications. Author: He and Zhou, Term 1: OCEANS, Term 2: JGOG3023 
Quote 1: “HR [95% CI] = 0.546 [0.461–0.647]”, Quote 2: “the addition of bevacizumab to CT 
post-platinum-sensitive relapse in patients previously treated with bevacizumab also significantly extended 
PFS.” (Author Reference Removed) 
Here is a two-page report focused on the Bevacizumab therapy results from the meta-analysis: 

 

Executive Summary 

 

This report analyzes the efficacy and safety outcomes of Bevacizumab (BEV) therapy based on the systematic 

review and meta-analysis by He and Zhou examining anti-angiogenic drugs combined with chemotherapy for 

ovarian cancer treatment. The analysis demonstrates that BEV, as the primary VEGF inhibitor studied, showed 

significant benefits in both platinum-sensitive ovarian cancer (PSOC) and platinum-resistant ovarian cancer 

(PROC) when combined with chemotherapy, while also increasing certain adverse events. 

 

Technical Details 

 

For PSOC patients, He and Zhou found that VEGF inhibitors (represented solely by BEV in the included studies) 

combined with chemotherapy: 

 

- Significantly improved progression-free survival (PFS) with "HR [95% CI] = 0.546 [0.461–0.647]"  

- Increased objective response rate (ORR) with "RR [95% CI] = 1.362 [1.260–1.472]" 



- Did not significantly improve overall survival (OS) with "HR [95% CI] = 0.900 [0.790–1.025]" 

- Increased grade ≥3 adverse events with "RR [95% CI] = 1.115 [1.070–1.162]" 

 

For PROC patients, BEV combined with chemotherapy demonstrated: 

 

- Significant PFS improvement with "HR [95% CI] = 0.464 [0.382–0.564]" 

- Enhanced OS with "HR [95% CI] = 0.761 [0.619–0.935]" 

- Improved ORR with "RR [95% CI] = 2.458 [1.700–3.553]" 

 

Key studies referenced include: 

 

The OCEANS trial which "demonstrated that bevacizumab enhanced PFS and the ORR, albeit without a significant 

advantage to OS" according to He and Zhou. 

 

The GOG-0213 trial which "indicated an improvement in OS with the combination of bevacizumab, paclitaxel, and 

carboplatin, followed by maintenance therapy with bevacizumab" as reported by He and Zhou. 

 

The JGOG3023 trial examining BEV in Japanese PROC patients found that "patients treated with CT combined 

with bevacizumab exhibiting a numerically superior median OS compared to those receiving CT alone (15.3 vs. 

11.3 months) and a higher ORR (25.0% vs. 13.7%)" though He and Zhou note these results were not statistically 

significant. 

 

Key Insights 

 

1. Mechanism of Action: 

He and Zhou explain that "The mechanism of bevacizumab involves the obstruction of circulating VEGF and 

VEGFR interaction, leading to the destruction of existing blood vessels, disruption of neovascularization, reduction 

of intratumoral pressure, and ultimately, the inhibition of angiogenesis." 

 

2. Regulatory Status: 

The authors note that "The FDA, in 2016, approved the use of bevacizumab in conjunction with platinum-based CT 

for platinum-sensitive recurrent OC." 

 

3. Safety Considerations: 



According to He and Zhou, BEV therapy requires monitoring for adverse events including "proteinuria, 

hypertension, bleeding, gastrointestinal perforations, wound healing disruption, and arterial and venous 

thrombosis." 

 

4. Clinical Implementation: 

The authors state that "The integration of bevacizumab with CT has become a widely endorsed standard in OC 

clinical practice." 

 

5. Future Directions: 

For PROC cases advancing after BEV treatment, He and Zhou note that "the typical strategy is to implement 

single-agent non-platinum CT." Recent research suggests potential benefits of continued BEV use, as "the addition 

of bevacizumab to CT post-platinum-sensitive relapse in patients previously treated with bevacizumab also 

significantly extended PFS." 
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# Bevacizumab Therapy in Ovarian Cancer: Results from a Systematic Review and Meta-Analysis 

 

## Executive Summary 

 

This systematic review and meta-analysis evaluated the efficacy and safety of adding bevacizumab to 

carboplatin-paclitaxel combination therapy in ovarian cancer patients. The analysis included seven randomized 

controlled trials with a total of "5110" patients (Kim et al., 2024).  



 

The key findings show that while bevacizumab improved progression-free survival (PFS), it did not significantly 

impact overall survival (OS). Specifically, "the incidence of events (disease progression or death) was 0.73 times in 

the combination therapy including bevacizumab compared to the carboplatin and paclitaxel control group (HR: 

0.73; 95% CI: 0.58, 0.92; p = 0.008)" (Kim et al., 2024). 

 

The study identified several significant safety concerns with bevacizumab therapy, including increased risks of 

hypertension, bleeding, thromboembolic events, and other adverse effects that require careful monitoring and 

management. 

 

## Technical Details 

 

### Efficacy Outcomes 

- Overall Survival (OS): "OS did not differ significantly between the two treatment groups (HR: 0.95; 95% CI: 

0.87, 1.03; p = 0.19)" (Kim et al., 2024) 

- Progression-Free Survival (PFS): Showed significant improvement with bevacizumab 

 

### Safety Outcomes 

Significantly higher incidence of adverse events in bevacizumab group compared to control: 

 

- "Hypertension (RR: 5.36; 95% CI: 2.94, 9.76; p < 0.00001)" 

- "Non-CNS bleeding (RR: 3.63; 95% CI: 2.65, 4.99; p < 0.00001)"  

- "Any thromboembolic events (RR: 1.81; 95% CI: 1.28, 2.57; p = 0.0008)" 

- "Arterial thromboembolic events (RR: 2.37; 95% CI: 1.43, 3.92; p = 0.0008)" 

- "Venous thromboembolic events (RR: 1.39; 95% CI: 1.02, 1.89; p = 0.04)" 

- "GI perforation (RR: 3.93; 95% CI: 1.31, 11.79; p = 0.01)" 

- "Pain (RR: 1.12; 95% CI: 1.05, 1.20; p = 0.001)" 

- "Proteinuria (RR: 4.31; 95% CI: 1.09, 17.00; p = 0.04)" (Kim et al., 2024) 

 

## Key Insights 

 

1. Treatment Efficacy: 

The study demonstrates that "bevacizumab (15 or 7.5 mg/kg) incorporation into standard chemotherapy 

(carboplatin (AUC 5 or 6) and paclitaxel (175 mg/m2)) improved progression-free survival, but the overall survival 

benefit is not statistically significant compared to the doublet of carboplatin and paclitaxel alone" (Kim et al., 

2024). 



 

2. Safety Considerations: 

The analysis reveals the need for "careful monitoring and supportive care...to avoid underestimation and inadequate 

treatment of potential overlapping adverse events in concomitant use of cytotoxic and antiangiogenic agents" (Kim 

et al., 2024). 

 

3. Clinical Management Recommendations: 

- Delay bevacizumab therapy initiation "for at least 28 days after significant surgery or until complete healing of 

surgical sites to avoid bleeding"  

- Discontinue therapy "in cases of GI perforation, tracheoesophageal fistula, or any grade 4 fistula" 

- Conduct "regular urine tests...for proteinuria monitoring" 

- Implement "ambulatory or home blood pressure monitoring...with therapy cessation advised for systolic blood 

pressure ≧ 160 mmHg or diastolic blood pressure ≧ 100 mmHg" (Kim et al., 2024) 

 

The findings support bevacizumab's role in improving PFS while emphasizing the critical importance of careful 

patient monitoring and proactive management of potential adverse events. 
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# Report on Bevacizumab Therapy Results 

 

## Executive Summary 

This report analyzes the safety and efficacy data for Bevacizumab (BV) therapy based on the PAOLA-1 clinical 

trial results as reported by Romero et al. The study examined Bevacizumab both as a monotherapy and in 

combination with olaparib for maintenance treatment in advanced ovarian cancer. The results indicate that while 



Bevacizumab demonstrates meaningful clinical benefit, it requires careful monitoring and management of specific 

adverse events, particularly hypertension and proteinuria. 

 

## Technical Details 

 

### Dosing and Administration 

According to Ray-Coquard et al., Bevacizumab was administered at "15 mg/kg every 3 weeks for up to 15 months" 

in the maintenance setting. 

 

### Safety Profile 

Key adverse events associated with Bevacizumab therapy included: 

 

Hypertension: 

- According to Romero et al., "Hypertension events were reported in a lower percentage of patients in the 

olaparib/bevacizumab arm (45.8%) when compared to the placebo/bevacizumab arm (59.9%)" 

- "In the first month of treatment, similar numbers of patients in each arm experienced a first hypertension AE, with 

rates of 17.8% for olaparib/bevacizumab and 20.2% for placebo/bevacizumab" 

 

Proteinuria: 

- The authors report that "proteinuria was reported in more patients in the placebo/bevacizumab group (15.4%) than 

in the olaparib/bevacizumab one (5.8%)" 

- "Most proteinuria events were grade 1 or 2, and none led to treatment withdrawal" 

 

Arthralgia: 

- Per the findings, "All grade arthralgia afflicted 116 (22%) patients of the olaparib plus bevacizumab group and 64 

(24%) patients of the placebo plus bevacizumab group" 

- The authors note that "in other studies, the incidence of arthralgia in bevacizumab-treated patients was higher, 

reaching up to 50%" 

 

## Key Insights 

 

### Monitoring Requirements 

The authors recommend specific monitoring protocols for Bevacizumab therapy: 

- Blood pressure monitoring: "All patients should have blood pressure monitoring before and after the first few 

bevacizumab infusions and then every 3 weeks" 

- Proteinuria screening: "Patients being treated with bevacizumab require regular systematic urine assessment" 



 

### Management Recommendations 

For hypertension: 

- As stated by Romero et al., "In patients with a blood pressure of 150/100 mm Hg or higher, bevacizumab should 

be interrupted until normal blood pressure is restored with antihypertensive medications" 

 

For proteinuria: 

- The authors advise that "In the event of urine proteinuria being greater than 2 g/24 hours, bevacizumab should be 

interrupted until recovery to <2 g/24 hours" 

 

### Treatment Duration 

The median duration of Bevacizumab treatment was reported as "11.0 months with olaparib/bevacizumab and 10.4 

months with placebo/bevacizumab" according to the study data. 

 

The authors conclude that while Bevacizumab therapy demonstrates manageable toxicity, proper monitoring and 

proactive management of adverse events are essential for optimal treatment outcomes. The therapy requires regular 

assessment of blood pressure, proteinuria, and other potential side effects, with clear protocols for dose 

modification or interruption when necessary. 
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Executive Summary: 



This report analyzes the Bevacizumab (BEV) therapy results from a comprehensive review of ovarian cancer 

treatments. The research demonstrates that BEV has shown significant efficacy both as a standalone treatment and 

in combination with other therapies, particularly for patients with advanced ovarian cancer. According to 

Ray-Coquard et al. and the PAOLA-1 trial results, combining BEV with maintenance therapies like olaparib 

showed meaningful improvements in progression-free survival (PFS), especially in specific patient subgroups. 

 

Technical Details: 

The studies revealed several key technical findings regarding BEV therapy: 

 

According to Burger et al., "Since 2011, anti-angiogenetic target therapies have shown activity in association with 

standard chemotherapy in several trials; bevacizumab (Bev) in two Phase III trials particularly showed an increase 

in progression-free survival (PFS) and overall survival (OS) in patients with newly diagnosed [16–19], 

platinum-sensitive relapsed (PSR) [20–22], and platinum-resistant subsetting [23]." 

 

The PAOLA-1 trial demonstrated specific efficacy metrics, with Ray-Coquard et al. reporting that "Following a 

median follow-up of 22.9 months, the median PFS was higher with olaparib plus bevacizumab compared to placebo 

plus bevacizumab regardless of the patient's genetic profile. In HRD patients, the HR (olaparib group vs. placebo 

group) for disease progression or death was 0.33 (95% CI: 0.25–0.45, p < 0.001), corresponding to a median PFS of 

37.2 months in the olaparib group versus 17.7 months in the placebo group." 

 

Regarding safety profiles, the research showed that "Patients undergoing maintenance therapy with olaparib plus 

bevacizumab exhibited a higher likelihood of experiencing AEs commonly associated with bevacizumab, such as 

hypertension (43% vs. 4%). Notably, the highest incidence of hypertension was observed in the bevacizumab-alone 

group (55%)." 

 

Key Insights: 

1. Combination Therapy Effectiveness: The research demonstrates that BEV shows enhanced efficacy when 

combined with other maintenance therapies, particularly in specific patient populations with certain genetic 

profiles. 

 

2. Safety Considerations: While BEV shows significant therapeutic benefits, it carries specific side effect profiles 

that need careful monitoring, particularly hypertension. As noted in the studies, the management of these adverse 

events is achievable through proper dose modification protocols. 

 

3. Treatment Strategy: The authors suggest that BEV can be particularly beneficial "in patients with limited life 

expectancy and a high load of disease (ascites, pleuric effusion, dyspnea, etc.), in which we can benefit from quick 



results regarding the symptoms, enhancing the efficacy of PARPi with a neoangiogenesis inhibitor could 

considerably improve quality of life and avoid progressive therapeutic approaches." 

 

This analysis indicates that BEV remains a valuable therapeutic option in ovarian cancer treatment, particularly 

when strategically combined with other therapies and properly managed for adverse events. The data supports its 

continued use in both first-line and maintenance therapy settings, with particular emphasis on patient-specific 

factors for optimal outcomes. 
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Executive Summary 

 

This review examines Bevacizumab (BEV) therapy results in ovarian cancer treatment based on key clinical 

findings and resistance mechanisms. As noted by the authors, while Bevacizumab has shown promise as an 

anti-angiogenic therapy, resistance often develops and limits long-term effectiveness. According to Perren et al., 

"the duration of activity was relatively short (only 3-8 months in monotherapy)" and widespread resistance 

significantly impacts therapeutic outcomes. The report analyzes the key mechanisms of resistance and clinical 

implications for improving treatment strategies. 

 

Technical Details 

 



The primary mechanism of action involves Bevacizumab preventing "the interaction between circulating VEGF and 

VEGFR, destroying existing vessels, disturbing neovascularization, releasing intratumor pressure, and consequently 

inhibiting angiogenesis" according to Mancuso et al.  

 

Key resistance mechanisms identified include: 

 

1. VEGF-Independent Pathways: As noted by Casanovas et al., resistance can develop through "reactivation of 

tumor revascularization by VEGF-independent pathways" when "antiangiogenic inhibitors can increase hypoxia, 

which then upregulates the production of other proangiogenic factors." 

 

2. Neovasculature Changes: The authors report that "long-term antiangiogenic therapy significantly alters the 

expression of angiogenic factors, causing to an extensive morphological change in the vessels, and this remodeled 

neovascular architecture leads to treatment failure." 

 

3. Hypoxia Effects: According to the review, "antiangiogenic therapies result in vascular regression and can 

increase intra-tumoral hypoxia levels, leading to an abnormal upregulation of HIF1-α that can stimulate tumor and 

stromal cells to secrete large amounts of angiogenic factors." 

 

Key Insights 

 

Several important insights emerge regarding optimizing Bevacizumab therapy: 

 

1. FDA Approval Status: The authors note that "The FDA has approved bevacizumab as a first-line combination 

therapy with carboplatin/paclitaxel and a second-line strategy in platinum-sensitive or platinum-resistant OC." 

 

2. Clinical Response: While showing initial efficacy, Burger et al. report that "improvements in PFS in a subset of 

patients with advanced OC" were observed, however "the improvement in OS was not obvious." 

 

3. Resistance Development: The research indicates multiple resistance mechanisms develop, with Ellis and Hicklin 

noting that "pathways mediating resistance to vascular endothelial growth factor-targeted therapy" emerge through 

various molecular and cellular adaptations. 

 

4. Microenvironment Factors: The tumor microenvironment plays a critical role, as "apart from tumor cells, the 

increased infiltration of BMDCs, such as myeloid-derived suppressor cells (MDSCs), TAMs, and tumor-associated 

neutrophils (TANs), mediated by various attractants, such as GM-CSF, IL-17, G-CSF, and M-CSF, lead to 

neovascularization and immunosuppression induction." 



 

Moving forward, understanding these resistance mechanisms is crucial for developing more effective combination 

strategies and identifying predictive biomarkers of response. As noted in the conclusions, careful consideration of 

resistance patterns and adaptive mechanisms will be essential for optimizing Bevacizumab therapy outcomes in 

ovarian cancer treatment. 

 

The findings underscore the need for continued research into resistance mechanisms and development of targeted 

combination approaches to enhance the durability of response to Bevacizumab therapy. 
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Executive Summary: 

This review examines Bevacizumab (BEV) therapy approaches and outcomes in ovarian cancer treatment, focusing 

on its use as both a single agent and in combination therapies. The authors present evidence for BEV's efficacy as 

an antiangiogenic agent targeting VEGF signaling, while also highlighting resistance mechanisms and strategies to 

optimize treatment responses. Key findings demonstrate BEV's established role in combination with standard 

chemotherapy and as maintenance therapy, with ongoing investigations into novel combination approaches to 

overcome resistance. 

 

Technical Details: 

Bevacizumab functions as an antiangiogenic agent by targeting VEGF signaling pathways. According to Han et al., 

"VEGF is a key mediator of angiogenesis, promoting endothelial cell proliferation, migration and survival." The 

authors note that BEV is "widely used in combination with cytotoxic chemotherapy for stage II-IV ovarian cancer 

patients in both treatment and maintenance settings." 

 



Resistance mechanisms have been identified, with Han et al. reporting that "Since VEGFis create a hypoxic 

environment, resistance often arises through the development of alternative pro-angiogenic or neovascularisation 

pathways." Specifically, "Hypoxia-mediated upregulation of granulocyte-macrophage colony-stimulating factor 

(GM-CSF) expression can also recruit myeloid-derived suppressor cells, which exert immunosuppressive effects in 

the TME and lead to anti-VEGF resistance." 

 

Key combination therapy results include: 

- As reported by Lorusso et al., there was "significantly improved PFS in patients with both wildtype and mutant 

BRCA status" when combining bevacizumab with PARPis as maintenance therapy. 

 

- Gilbert et al. demonstrated that "Mirvetuximab soravtansine, when combined with bevacizumab, demonstrated 

significant anti-tumour activity in EOC models." 

 

- In clinical trial NCT02606305, the authors note the "combination treatment was efficacious across all FR-α 

expression levels but further improved with higher FR-α expression." 

 

Key Insights: 

1. Bevacizumab has established utility in multiple treatment settings for ovarian cancer, particularly in combination 

approaches. 

 

2. Understanding resistance mechanisms has led to rational combination strategies, with promising results seen 

when combining BEV with: 

- PARPi maintenance therapy 

- Antibody-drug conjugates 

- Standard chemotherapy 

 

3. Future directions focus on: 

- Optimizing patient selection based on biomarkers 

- Developing strategies to overcome resistance 

- Investigating novel combination approaches 

 

4. The authors suggest that successful BEV therapy requires consideration of: 

- Timing of administration 

- Patient-specific factors 

- Resistance mechanisms 

- Combination partner selection 



 

The evidence presented supports BEV's continued importance in ovarian cancer treatment while highlighting the 

need for biomarker-driven patient selection and rational combination strategies to maximize therapeutic benefit. 
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Executive Summary: 

This study examined the use of atezolizumab plus bevacizumab (Atezo+Bev) therapy in patients with 

hepatocellular carcinoma (HCC) by analyzing circulating tumor cells (CTCs). The researchers found that changes 

in CTC counts and molecular expression patterns could help predict treatment response. According to Murata et al., 

the combination therapy showed "promising outcomes as a first-line systemic therapy for unresectable HCC." The 

study revealed that monitoring CTCs and their molecular signatures, particularly TGF-β signaling pathways, could 

serve as biomarkers for early prediction of therapeutic response to Atezo+Bev treatment. 

 

Technical Details: 

The study design involved collecting serial blood samples from patients receiving Atezo+Bev therapy. As reported 

by the authors, the treatment protocol followed the "IMbrave 150 protocol schedule, with doses of 1200 mg of 

atezolizumab and 15 mg/kg of bevacizumab given every 3 weeks until either clinical benefits were lost, or the 

toxicity was intolerable." The researchers used RosetteSep for CTC enrichment and conducted molecular analysis 

through next-generation sequencing (NGS) and quantitative PCR. 

 

The patient cohort characteristics included "22 patients with unresectable HCC" with a "median age of 69 (62-79) 

years." The study population consisted of "17 male and 5 female" patients, with various disease stages and prior 

treatment histories. 



 

Key findings related to bevacizumab efficacy showed that CTC counts reflected treatment response. According to 

the researchers, "CTC numbers at 3 weeks, an early time point post-treatment initiation, remained unchanged from 

baseline in both the PR/SD (patients who showed partial response or stable disease at first response evaluation) and 

PD groups." 

 

Key Insights: 

The study revealed several important insights regarding bevacizumab combination therapy: 

 

1. Predictive Biomarkers: 

The researchers found that "changes in the expression of genes associated with the TGF-β signaling pathway, 

specifically CDKN2B, GRB2, and PIK3R1, in CTCs may be biomarkers reflecting treatment response earlier and 

more accurately than changes in CTC count in patients with HCC treated with Atezo+Bev." 

 

2. Treatment Response Patterns: 

The study showed distinct patterns in CTC behavior during treatment. As noted by Murata et al., "during the 

clinical course of Atezo+Bev treatment, within the response (PR/SD) group, CTC numbers decreased at the time of 

the initial response evaluation; however, they increased in patients with disease progression at subsequent response 

evaluations." 

 

3. Long-term Monitoring: 

The research demonstrated the value of continuous monitoring, with the authors noting that "in the long-term 

course of Atezo+Bev treatment, within the response (PR/SD) group, CTC numbers decreased at the time of the 

initial response evaluation; however, they increased in patients with disease progression at subsequent response 

evaluations." 

 

These findings suggest that combining CTC monitoring with molecular profiling could improve the management of 

patients receiving bevacizumab-based therapy for HCC. The study provides evidence that this approach could help 

identify early markers of treatment response or resistance, potentially allowing for more personalized treatment 

strategies. 

 

The authors conclude that changes in TGF-β signaling molecules could serve as "novel biomarkers for the early 

prediction of therapeutic response in patients with unresectable HCC undergoing Atezo+Bev." This insight could 

potentially lead to more effective monitoring strategies for patients receiving bevacizumab-based combination 

therapy. 

 



 

 

Prompt 1 
Article 061: Programmed Death Ligand 1 Expression in Circulating Tumor Cells 
as a Predictor and Monitor of Response to Atezolizumab plus Bevacizumab 
Treatment in Patients with Hepatocellular Carcinoma, Nosaka T. et al. 2024, 9397 
words  
3.5 Sonnet: 21.73 s, 482 words 
Human Verifications. Author: Nosaka et al., Term 1: circulating tumor cells (CTCs), Term 2: PD-L1 RNA 
levels 
Quote 1: “RosetteSep Human CD45 Depletion Cocktail”, Quote 2: “no difference in PD-L1 RNA expression 
levels in pre-treatment CTCs during the treatment response” 
Here is a two-page report focused on the Bevacizumab therapy results from the attached study: 

 

Executive Summary 

This study investigated the use of atezolizumab plus bevacizumab (Atezo/Bev) combination therapy in patients 

with hepatocellular carcinoma (HCC), specifically examining PD-L1 expression in circulating tumor cells (CTCs) 

as a potential biomarker for treatment response. According to Nosaka et al., patients with higher baseline PD-L1 

expression in CTCs were "3.9 times more responsive to treatment" compared to those with lower expression levels. 

The research demonstrated that PD-L1 RNA levels in CTCs could serve as both a predictor of response and a 

dynamic biomarker during treatment. 

 

Technical Details 

The study examined 22 patients treated with Atezo/Bev combination therapy. The researchers collected and 

analyzed CTCs from peripheral blood samples before and during treatment. As reported by Nosaka et al., "the 

initial response was PR/SD in 14 patients and PD in 8 patients."  

 

The analysis revealed several key technical findings regarding progression-free survival (PFS) and overall survival 

(OS). According to the authors, "Median PFS, CTC PD-L1 High/Low 11.97/3.09 months" with statistical 

significance shown by "PFS HR 0.33, 95% CI 0.12–0.87, p < 0.05; OS HR 0.15, 95% CI 0.038–0.59, p < 0.01." 

 

The researchers employed sophisticated methodology including "RosetteSep Human CD45 Depletion Cocktail" for 

CTC enrichment and analyzed RNA expression using "qRT-PCR." For tumor assessment, they utilized "dynamic 

computed tomography or gadolinium ethoxybenzyl magnetic resonance imaging (Gd-EOB-MRI) at 8–12 weeks 

after the first administration." 

 



Key Insights 

Several important insights emerged from the research: 

 

1. Predictive Value: Higher PD-L1 expression in pre-treatment CTCs correlated with better treatment outcomes. As 

noted by the authors, "patients with higher PD-L1 expression in CTCs at baseline were more responsive to 

treatment." 

 

2. Dynamic Monitoring: The study found that "PD-L1 expression in CTCs was dynamically altered by Atezo/Bev 

treatment, decreasing during the effective response and increasing upon progression." 

 

3. Treatment Specificity: The correlation between PD-L1 expression and response was specific to Atezo/Bev 

therapy. As the authors note, there was "no difference in PD-L1 RNA expression levels in pre-treatment CTCs 

during the treatment response" in patients treated with lenvatinib alone. 

 

4. Clinical Implications: The findings suggest that "PD-L1 RNA levels in CTCs are an accurate response predictor 

and may be a monitorable biomarker that changes dynamically to reflect the response during Atezo/Bev treatment." 

 

The study demonstrated that monitoring PD-L1 expression in CTCs could provide valuable information for 

predicting and tracking treatment response in HCC patients receiving Atezo/Bev therapy. This approach offers a 

less invasive alternative to traditional tissue biopsies for monitoring treatment efficacy. 

 

These findings have important implications for personalizing HCC treatment strategies and optimizing the use of 

Atezo/Bev combination therapy in clinical practice. The ability to predict and monitor treatment response through 

CTC analysis could help clinicians make more informed decisions about treatment continuation or modification. 
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Executive Summary 

This study examined the impact of combination atezolizumab plus bevacizumab (Atezo + Bev) therapy on 

health-related quality of life (HRQoL) and clinical outcomes in patients with advanced hepatocellular carcinoma 

(HCC). According to Shomura et al., the treatment demonstrated promising efficacy with "a disease control rate of 

71.2%" and "a median treatment duration of 11.3 months and a median OS of 20.3 months." The researchers found 

that monitoring and managing treatment-related adverse events while maintaining HRQoL through 

multidisciplinary care was crucial for optimal outcomes. 

 

Technical Details 

Patient Population and Treatment: 

- The study included "58 consecutive patients" who received Atezo + Bev between "19 November 2020, and 28 

December 2023" 

- Dosing: "The doses of Atezo and Bev were 1200 mg/body and 15 mg/kg, respectively" 

 

Efficacy Outcomes: 

As reported by Shomura et al.: 

- "The DCR and ORR were 77.2% and 38.6%, respectively" 

- Complete response rate: "2: 3.5%" 

- Partial response rate: "20: 35.1%"  

- Stable disease rate: "22: 38.5%" 

 

Safety Profile: 

The most common adverse events at 3 months included: 

- "Fatigue (47 cases, 88%)" 

- "Hypoalbuminemia (46 cases, 85%)" 

- "Thrombocytopenia (35 cases, 63%)" 

 

Quality of Life Impact: 

The authors noted that "HRQoL scores in five functional domains (general health, physical function [PF], role 

function, emotional function, and cognitive function (CF)) and six symptoms (general fatigue, nausea, pain, 

dyspnea, insomnia, and financial difficulties) significantly worsened during the first 3 months." 

 



Key Insights 

 

1. Prognostic Factors: 

The study identified several key factors associated with treatment outcomes: 

- According to Shomura et al., "grade ≥2 hypoalbuminemia at 3 months was associated with shorter treatment 

duration (hazard ratio (HR), 3.39; 95% CI, 1.30–8.84; p = 0.01)" 

- "Maintaining a physical function score of ≥80 points at 3 months after the initiation of treatment was essential to 

achieve a better prognosis" 

 

2. Clinical Implications: 

The researchers emphasized that "maintaining HRQoL with appropriate interventions for AEs through a 

multidisciplinary team approach could contribute to a better prognosis." They noted the importance of regular 

monitoring and early intervention for adverse events. 

 

3. Treatment Durability: 

The study demonstrated sustained clinical benefit, with Shomura et al. reporting "a median treatment duration of 

11.3 months." The authors noted that these results were "consistent with the positive findings of previous Atezo + 

Bev trials for advanced HCC." 

 

4. Future Directions: 

The authors concluded that while their findings "contribute to the growing body of evidence supporting the 

efficacy, safety, and impact of this combined regimen, further studies are warranted to validate these findings in 

larger cohorts and explore strategies to optimize treatment outcomes and patient well-being." 

 

The results highlight the importance of comprehensive patient care and regular monitoring when administering 

bevacizumab combination therapy for advanced HCC, with particular attention to maintaining quality of life and 

managing adverse events. 
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Executive Summary 

This multicenter retrospective cohort study examined the real-world efficacy and safety of atezolizumab plus 

bevacizumab (ATE + BEV) combination therapy in patients with advanced hepatocellular carcinoma (HCC), with a 

particular focus on high-risk patients. The study found that ATE + BEV demonstrated consistent efficacy and 

tolerability in both the overall population and high-risk subgroups, though careful monitoring was needed for 

gastrointestinal bleeding risk in high-risk patients. According to Hwang et al., the combination therapy showed 

promising response rates with an "overall response rate (ORR) of 21.9% and disease control rate (DCR) of 74%" in 

the total population. 

 

Technical Details 

The study analyzed 215 patients who received ATE + BEV therapy, with Hwang et al. reporting that "98 (45.6%)" 

were classified as high-risk patients. The dosing schedule consisted of "1200 mg of ATE and 15 mg/kg body weight 

of BEV every 3 weeks." 

 

Key efficacy metrics reported by the authors included: 

- Median progression-free survival (PFS): "8.00 months (95% CI, 6.82-9.18)" for the total population 

- Median overall survival (OS): "11.25 months (95% CI, 9.50-13.10)" for the total population 

- For high-risk patients specifically: "median OS was 10 months (95% CI, 8.19-11.82)" 

 

Regarding safety, Hwang et al. noted that "177 patients (82.3%) experienced AEs of any grade." The most common 

adverse events included "proteinuria (23.7%), aminotransferase elevation (16.7%), thrombocytopenia (16.3%), 

neutropenia (10.7%), and hypertension (7.4%)." 

 

Key Insights 

1. Safety Profile 

The study demonstrated that while ATE + BEV was generally well-tolerated, special attention was needed for 

high-risk patients. As reported by Hwang et al., "there were significantly more grade 3 or higher AEs and GI 

bleeding in the high-risk group compared to the non-high-risk group." 

 

2. Efficacy in High-Risk Population 



Despite concerns about treating high-risk patients, the study showed encouraging results. The authors found that 

"ATE + BEV treatment provided consistent efficacy and tolerable safety in both groups." The high-risk group 

achieved similar response rates to the non-high-risk group, with Hwang et al. reporting that "the ORR was 23.5% 

and the DCR was 67.3% in the high-risk population." 

 

3. Treatment Duration and Follow-up 

The study provided important real-world data on treatment duration, with Hwang et al. noting that "the median 

number of chemotherapy cycles was seven (range 1-28) in the total population." The median follow-up duration 

was reported as "6.75 months (range 0.25-22)." 

 

4. Post-Treatment Outcomes 

The authors observed that after discontinuation of ATE + BEV therapy, "median OS after ATE + BEV 

discontinuation was 1.75 months (95% CI, 1.33-2.17)." Additionally, among patients who discontinued treatment, 

Hwang et al. reported that "46 (34.3%) received second-line therapy after progression." 

 

The study's findings suggest that ATE + BEV combination therapy represents a viable treatment option for 

advanced HCC patients, including those classified as high-risk, though careful monitoring and management of 

adverse events remains essential. 
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Executive Summary 

 



This multi-institutional cohort study examined outcomes of atezolizumab plus bevacizumab as first-line therapy for 

hepatocellular carcinoma (HCC) across different liver function groups. According to Storandt et al., the study 

included "322 patients" treated between March 2018 and November 2023, representing the "largest study to report 

real-world outcomes of patients with advanced HCC receiving atezolizumab with bevacizumab in the first-line 

setting." The results demonstrated differential survival outcomes based on liver function status, with Child-Pugh A 

(CP-A) patients showing the best results. 

 

Technical Details 

 

Patient Population and Treatment 

- Total study population: "300 (93.2%)" received combination therapy with atezolizumab plus bevacizumab 

- Liver function distribution: "226, 86, and 10 patients had CP-A, CP-B, and CP-C liver function, respectively" 

- Demographics: "Median age was 66.5 years, 78.6% were male, and 82.6% were White" 

 

Survival Outcomes by Liver Function 

As reported by Storandt et al., median overall survival (mOS) varied significantly: 

- CP-A patients: "21.6 months" 

- CP-B7 patients: "9.1 months"  

- CP-B8-C12 patients: "4.7 months" 

 

Response Rates 

The authors noted response rates varying by liver function: 

- Complete response: "4.4% with CP-A and 1.2% with CP-B liver function" 

- Partial response: "29.2%, 19.8%, and 10.0% with CP-A, CP-B, and CP-C, respectively" 

- Disease control rate: "66.4%, 54.7%, and 50% was seen in CP-A, CP-B, and CP-C, respectively" 

 

Safety Profile 

According to the study: 

- "12.1% of the patients" experienced bleeding events 

- "Bleeding occurred in 10.2% of CP-A patients, 16.3% of CP-B patients, and 20.0% of CP-C patients" 

- "Fatigue in 59.9% and hypertension in 19.6%" were common adverse events 

 

Key Insights 

 

1. Efficacy in CP-A Patients 



The study confirmed bevacizumab plus atezolizumab's efficacy in CP-A patients, with survival outcomes 

comparable to pivotal trial results. As noted by Storandt et al., the "21.6 months" median overall survival "is 

comparable to the 19.2 months seen in an updated analysis from the IMbrave150 clinical trial." 

 

2. CP-B Patient Considerations 

While showing reduced efficacy compared to CP-A patients, the combination remained viable for CP-B7 patients 

specifically. The authors noted there were "no additional safety concerns in terms of AEs, immune-related AEs, or 

bleeding events in patients with CP-B7 liver function." 

 

3. Treatment Response Correlation 

The study demonstrated strong correlation between response and survival. For patients achieving complete or 

partial response, "One-year survival rates for patients achieving CR/PR, SD, and PD were 86.5%, 57.6%, and 

31.7%, respectively." 

 

4. Real-World Application 

This study provides important evidence supporting the use of bevacizumab plus atezolizumab in both CP-A and 

carefully selected CP-B7 patients, though with the acknowledgment of reduced efficacy in the latter group. As the 

authors conclude, "This regimen remains a viable option for patients with CP-B7 liver function with no additional 

safety concern, although the benefit is significantly less than those with CP-A liver function." 

 

The results suggest that bevacizumab in combination with atezolizumab represents an important treatment option 

for HCC patients, with efficacy and safety varying based on liver function status. Patient selection and careful 

monitoring remain critical for optimal outcomes. 
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Executive Summary 

 

This report summarizes the findings from Hu et al.'s retrospective cohort study comparing 

atezolizumab-bevacizumab (AB) versus pembrolizumab-lenvatinib (PL) therapy in unresectable hepatocellular 

carcinoma (HCC). The study analyzed 92 patients receiving AB therapy between January 2019 and June 2023. 

After propensity score matching (PSM), the results demonstrated comparable efficacy between the two treatments, 

though AB therapy showed potential benefits in specific patient subgroups, particularly those with higher 

Cirrhosis-Portal vein invasion-ALBI (CPA) scores. 

 

Technical Details 

 

The study employed PSM to compare overall survival (OS) and progression-free survival (PFS) between treatment 

groups. For the AB group, Hu et al. reported that "the 1-, 2-, and 3-year OS rates were 88.4%, 44.2%, and 44.2%" 

in the PSM cohort. Regarding PFS, "the 6-, 12-, and 18-month PFS rates were 74.2%, 40.9%, and 30.7% in the AB 

group." 

 

In terms of response rates, the authors noted that in the PSM cohort, the AB group showed "18(35.3%) patients had 

PR, 26(51.0%) patients had SD, 7(13.7%) patients had PD, and 1(2.0%) patient received surgical resection due to 

effective treatment." 

 

Safety analysis revealed manageable adverse events. According to Hu et al., in the AB group, key adverse events 

included "decreased appetite (7.8%)" and "total bilirubin increased (23.5%)." The authors noted that "The 

treatment-related adverse events between the PL group and the AB group were comparable." 

 

Key Insights 

 

1. The study demonstrated that AB therapy showed particular promise in specific patient populations, as Hu et al. 

found that "the AB group exhibited significantly longer OS than the PL group in the CPA high population (HR, 

0.219; 95% CI, 0.075–0.637; P = 0.005)." 

 

2. The developed CPA scoring system helps identify patients who may benefit most from AB therapy, with the 

authors noting this represents "the first clinical tool that helps identify the population that would benefit from 

atezolizumab-bevacizumab, enabling clinicians to make more suitable therapeutic regimens for their patients." 

 



3. The safety profile appears favorable, with the authors observing "a lower incidence of bilirubin increase in the 

AB group compared to the PL group," suggesting that "atezolizumab-bevacizumab may have less impact on liver 

function, making it more beneficial for patients with worse liver functional reserve." 

 

In conclusion, while overall efficacy was comparable between treatments, AB therapy showed particular promise in 

specific patient subgroups, especially those with higher CPA scores, while maintaining an acceptable safety profile. 

However, as noted by Hu et al., "Further studies with larger sample sizes and prospective designs are warranted to 

validate these findings and optimize treatment strategies for HCC patients." 
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Executive Summary 

This multicenter retrospective study examined bleeding and thromboembolic events in patients receiving 

atezolizumab plus bevacizumab (atezo/bev) compared to lenvatinib for hepatocellular carcinoma (HCC). According 

to Ben Khaled et al., the study analyzed data from "464 patients who were treated between September 2018 and 

March 2023" at seven centers in Germany and Austria. The research aimed to evaluate safety considerations related 

to bevacizumab use, particularly regarding bleeding risks that had been reported in earlier studies. The authors 

found that bleeding rates were not significantly different between treatment groups, suggesting that bleeding risk 

alone should not determine therapy selection. 

 

Technical Details 

Patient Population and Study Design: 

- The atezo/bev group included "325 patients" while the lenvatinib group had "139 patients" (Ben Khaled et al.) 

- Baseline characteristics were well-balanced between groups 



- The authors report "303 (93%) started immediately with atezo/bev as a combination regimen, whereas 21 (6%) 

started with atezo monotherapy" 

 

Safety Outcomes: 

Within 3 months of therapy initiation: 

- Overall bleeding episodes: "57 (18%)" in atezo/bev group vs "15 (11%)" in lenvatinib group 

- Variceal hemorrhage: "11 (3%)" in atezo/bev group vs "4 (3%)" in lenvatinib group 

- Thromboembolic events: "19 (6%)" in atezo/bev group vs "5 (4%)" in lenvatinib group 

 

For patients receiving 6+ months of therapy: 

- Overall bleeding: "32 (29%)" in atezo/bev group vs "6 (19%)" in lenvatinib group 

- Variceal hemorrhage: "10 (9%)" in atezo/bev group vs "2 (6%)" in lenvatinib group 

- Thromboembolic events: "13 (13%)" in atezo/bev group vs "4 (11%)" in lenvatinib group 

 

Key Insights 

1. Historical Context: 

The authors note that earlier studies "showed a high risk for variceal bleeding and reported rates of variceal 

hemorrhage of up to 10% in phase II trials" with bevacizumab monotherapy. However, this study found lower rates 

in combination therapy. 

 

2. Risk Factors: 

For atezo/bev-treated patients, the study identified several risk factors: 

- "Spleen size (OR 1.2, 95% CI 1.0-1.3; p = 0.007) and history of variceal bleeding (OR 3.9, 95% CI 1.4-10; p = 

0.007) were significantly associated with the risk for GI bleeding" (Ben Khaled et al.) 

 

3. Clinical Implications: 

The authors conclude that "neither the risk of bleeding nor the risk of thromboembolic events should solely guide 

the selection of therapy between atezo/bev and lenvatinib." This finding is particularly important given historical 

concerns about bevacizumab's bleeding risks. 

 

4. Safety Profile: 

The study demonstrated that bevacizumab combination therapy had manageable safety profiles, with bleeding rates 

comparable to alternative treatments. As noted by the authors, "bleeding complications were not statistically 

significantly different from the first-line alternative with lenvatinib." 

 



This comprehensive analysis provides important real-world evidence regarding bevacizumab's safety profile when 

used in combination therapy for HCC, helping to address historical concerns about bleeding risks while providing 

clinicians with practical guidance for patient care. 
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Executive Summary 

 

This multicenter retrospective study examined predictive markers for response to atezolizumab plus bevacizumab 

(Atezo/Bev) therapy in patients with hepatocellular carcinoma (HCC). The research analyzed outcomes from 302 

patients across nine hospitals in Japan between 2020-2022. According to Finn et al., "Atezolizumab plus 

bevacizumab in unresectable hepatocellular carcinoma" has emerged as a preferred first-line treatment, though 

response rates vary significantly among patients. 

 

The study found that the CRAFITY scoring system effectively predicted response to Atezo/Bev therapy. As 

reported by Ueno et al., the analysis showed "refractory rates of 24.6%, 44.6%, and 57.9% in CRAFITY-0, 1, and 2 

patients, respectively (p<0.001)." This scoring system demonstrated superior performance compared to other 

predictive markers for identifying patients unlikely to respond to treatment. 

 

Technical Details 

 

The treatment protocol specified by the authors involved "intravenous administration of atezolizumab (1200 

mg/body) and bevacizumab (15 mg/kg) every 3 weeks." Response evaluation was conducted "at intervals of 

approximately two to three months using tomographic imaging tools" with monthly tumor marker measurements. 

 



Key outcomes data showed that in the overall cohort (n=302): 

- "126 (41.7%) were refractory to Atezo/Bev therapy" 

- "154 (51.0%) experienced clinical benefit" 

- "The median follow-up period was 355 days" 

 

For first-line treatment specifically (n=214): 

- "72 [33.6%] patients showed refractoriness" 

- "The ORR, DCR, median PFS, and median OS were 33.3%, 85.4%, 10.6 months and 23.8 months, respectively" 

 

Key Insights 

 

The CRAFITY score emerged as the optimal predictor of treatment response, with significant stratification of 

survival outcomes: 

 

Median Overall Survival: 

- CRAFITY-0: "not reached" 

- CRAFITY-1: "16.7 months"  

- CRAFITY-2: "6.2 months" 

(p<0.001) 

 

Median Progression-Free Survival: 

- CRAFITY-0: "12.4 months" 

- CRAFITY-1: "9.5 months" 

- CRAFITY-2: "1.5 months" 

(p<0.001) 

 

The authors note that "incorporating treatment line and pre-treatment liver function may improve predictive 

accuracy without extending calculation time." This suggests potential for optimizing patient selection for 

Atezo/Bev therapy. 

 

For second-line or later treatment, the data showed "refractory rates significantly increased along with the 

CRAFITY score, with rates of 45.8%, 75.9%, and 90.0% in patients with CRAFITY-0, 1, and 2, respectively 

(p=0.001)." 

 



This research provides valuable insights for clinical decision-making regarding Atezo/Bev therapy in HCC patients. 

The CRAFITY scoring system offers a practical tool for identifying patients most likely to benefit from this 

treatment approach, potentially allowing for more personalized treatment strategies. 

 

As noted by the authors, some limitations include: "being a retrospective study, the timing and intervals of 

radiological assessments may have varied among treating physicians" and "some of the previously reported 

predictive markers could not be calculated due to missing data." 
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Executive Summary 

This study examined the effectiveness of atezolizumab plus bevacizumab (Atez/Bev) combination therapy in 

treating hepatocellular carcinoma (HCC) patients, with a particular focus on T cell subpopulations as potential 

biomarkers. According to Shirane et al., the research enrolled "83 unresectable advanced HCC patients who 

commenced Atez/Bev treatment at our hospital between October 2020 and June 2022." The study found that certain 

T cell characteristics could help predict treatment outcomes, with baseline central memory T cells (TCM) and 

changes in effector memory T cells (TEM) showing particular promise as biomarkers. 

 

Technical Details 

The treatment protocol specified by the authors involved "1200 mg of atezolizumab plus 15 mg/kg body weight of 

bevacizumab intravenously every 3 weeks." The median progression-free survival (PFS) and overall survival (OS) 

reported were "5.25 months (0.7-25.4) and 10.7 months (1.7-13.6), respectively" for the patient cohort. 

 



Key analyses revealed that patients with "high CD8+ TCM displayed a significantly longer PFS (4.8 months 

[95%CI: 2.27-5.76] vs. 9.0 months [95%CI: 3.09-12.24] in low versus high groups, respectively, p = 0.005)." 

Additionally, "OS was significantly prolonged in the group with increased CD8+ TEM proportion 3 weeks after 

treatment compared to the group with no increase in CD8+ TEM proportion (9.2 months [95%CI: 5-NA] vs. 17.1 

months [95%CI: 15.53-NA], p = 0.002)." 

 

Key Insights 

1. Biomarker Potential: The research demonstrated that monitoring T cell subpopulations, particularly CD8+ TCM 

and TEM cells, could help predict treatment outcomes with Atez/Bev therapy. As noted by the authors, "baseline 

CD8+ TCM proportion is a good indicator of the efficacy of Atez/Bev therapy for HCC and might be a promising 

early predictor of prolonged OS with therapy." 

 

2. Treatment Response: The study found that "anti-VEGF augments intratumoral T cell infiltration, potentially 

through vascular normalization and endothelial cell activation." This suggests bevacizumab's role in enhancing the 

immune response against tumors. 

 

3. Clinical Applications: The findings indicate that patients with "a high CD8+ TCM proportion at baseline who 

experienced an increase in CD8+ TEM proportion with treatment had significantly longer PFS (p < 0.001)," 

suggesting potential criteria for identifying patients most likely to benefit from the combination therapy. 

 

4. NASH Impact: Notably, the study found that "there were no significant differences between NASH and 

non-NASH in terms of both OS (20.5 months [95%CI: 12.5-NA] vs. 15.6 months [95%CI: 10.3-17.4], p = 0.21) 

and PFS (6.0 months [95%CI: 3.1-10.4] vs. 4.9 months [95%CI: 2.6-8.8], p = 0.49)," suggesting the therapy's 

effectiveness across different patient subgroups. 

 

The research provides valuable insights into using T cell subpopulations as predictive biomarkers for Atez/Bev 

treatment outcomes in HCC patients, potentially allowing for more personalized treatment approaches and better 

patient selection for this therapy regimen. 
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Executive Summary 

 

This study examined the role of extracellular vesicles (EVs) as potential biomarkers in patients receiving 

combination therapy with atezolizumab plus bevacizumab for advanced hepatocellular carcinoma (HCC). 

According to Egerer et al., bevacizumab functions as "a monoclonal antibody targeting vascular endothelial growth 

factor (VEGF) and inhibiting angiogenesis and tumor growth." The research analyzed EV characteristics in "212 

longitudinal serum samples from an observational cohort of 53 individuals" receiving this combination therapy 

between January 2020 and March 2022. 

 

Technical Details 

 

The study protocol followed the IMbrave150 trial methodology, where patients received "1200 mg atezolizumab 

plus 15 mg bevacizumab per kilogram body weight intravenously every three weeks (Q3W)" as stated by Egerer et 

al. The authors note that "treatment continued until disease progression or occurrence of unacceptable toxicity." 

 

Key measurements included: 

- Vesicle size: "median vesicle size was 204.5 nm (185.4-227.2 nm)" at baseline 

- Vesicle concentration: "median vesicle concentration was 5.0 × 10^10 particles/mL (2.2 × 10^10-1.4 × 10^11)" 

- Zeta potential: "median zeta potential was 63.2 mV (54.7-71.4)" 

 

The researchers found that "74% showed disease control" while "26% were considered non-responders." According 

to the data, "the overall median survival was 18 months, while the median OS among treatment responders was 19 

months compared to 13 months in the non-responder group." 

 

Key Insights 

 

The study revealed several important findings regarding bevacizumab's efficacy when combined with atezolizumab: 

 

1. Response Prediction: 



As noted by Egerer et al., "Anti-VEGF therapies mitigate VEGF-induced immunosuppression in both the tumor and 

its surrounding microenvironment" and "might amplify anti-PD-L1 efficiency due to the reversion of 

VEGF-mediated immunosuppression and promotion of T-cell infiltration in tumors." 

 

2. Clinical Outcomes: 

The authors report that "the median PFS for the entire cohort was 8 months, with 9 months for responders, and the 

median duration of response (DOR) was 7.5 months." 

 

3. Biomarker Potential: 

The research suggests that "bevacizumab itself plays a crucial role in tumor-induced immunosuppression." The 

authors conclude that EV characteristics could serve as "promising novel biomarkers in patients with advanced 

HCC receiving atezolizumab and bevacizumab, potentially helping to identify optimal candidates for checkpoint 

inhibitor-based treatments." 

 

The study demonstrates that bevacizumab, when combined with atezolizumab, shows promise in treating advanced 

HCC, with EV characteristics potentially serving as predictive biomarkers for treatment response. As stated by the 

authors, this combination therapy "has demonstrated remarkable efficacy in clinical trials, reshaping the standard of 

care for advanced HCC." 
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# Report on Bevacizumab Therapy Results from Abraham & Samson (2024) 

 

## Executive Summary 

 



This case report documents the clinical outcomes of bevacizumab therapy in combination with atezolizumab for 

treating hepatocellular carcinoma in a patient on hemodialysis. According to Abraham & Samson, bevacizumab 

was administered at "1200mg bevacizumab (15mg/kg) every 3 weeks." The therapy showed initial effectiveness 

with tumor response and disease stabilization, though it eventually had to be discontinued due to complications. 

The study provides important insights about bevacizumab's safety profile and management considerations in 

dialysis patients. 

 

## Technical Details 

 

The dosing and administration details reported by Abraham & Samson included: 

- Initial dosing: "1200mg bevacizumab (15mg/kg) every 3 weeks" 

- Duration: Treatment continued for "27 cycles" before discontinuation 

- Monitoring: Regular blood pressure measurements and clinical assessments were performed 

 

Key clinical outcomes reported: 

- Tumor response: The authors note a "40% decrease in size from 20 mm to 12 mm between April 2021 and April 

2022" for one monitored lesion 

- Disease stabilization: "Stable disease following this" was observed after the initial response 

- Safety events: Patient experienced "grade 2 hypertension" and ultimately a "grade 3 right toe diabetic foot 

infection requiring a prolonged course of antibiotics" 

 

The authors note that "Bevacizumab induced hypertension of all grades has been observed in up to 36% of patients 

treated with bevacizumab." 

 

## Key Insights 

 

The study provides several important insights regarding bevacizumab use in dialysis patients: 

 

1. Pharmacokinetics: 

The authors state that bevacizumab molecules "are too large to be secreted through the glomerular filtration barrier" 

and "the molecular size of these immunoglobulins is larger than dialysis pores, meaning they will not be filtered out 

of the bloodstream during haemodialysis." 

 

2. Safety Monitoring: 

Key recommendations include: 

- "Blood pressure monitoring is gold standard for diagnosing hypertension in haemodialysis patients" 



- "Bevacizumab can be started if blood pressure is <160/100 mmHg" 

- As noted by the authors, "If during therapy, blood pressure rises by >20 mmHg systolic or 10 mmHg diastolic or 

rises to >160/100 mmHg, it is recommended to omit a dose and reassess" 

 

3. Treatment Considerations: 

The authors emphasize that "both drugs can be administered before or after haemodialysis" and recommend "close 

joint management of these patients between oncology and nephrology teams." 

 

The study concludes that while bevacizumab can be safely administered in dialysis patients, careful monitoring and 

management of potential complications, particularly hypertension, is essential. The authors note that "Current 

guidelines recommend suspending bevacizumab administration if 24-hour urine-protein collection is >2g and 

treatment discontinuation in cases of nephrotic-range proteinuria (>3.5g)." 

 

This case report adds to the limited literature on bevacizumab use in hemodialysis patients and provides practical 

guidance for managing such cases in clinical practice. 
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Executive Summary: 

This report analyzes the key findings related to Bevacizumab (BEV) therapy for hepatocellular carcinoma (HCC) 

based on multiple clinical trials discussed in the source document. The data demonstrates that Bevacizumab, 

particularly when combined with atezolizumab, shows promising efficacy for treating unresectable HCC. Most 

notably, the IMbrave150 trial established this combination as a new standard of care for first-line treatment in 

specific patient populations. Additional studies are exploring combinations with other therapeutic approaches like 

TACE and TARE. 



 

Technical Details: 

The IMbrave150 study (NCT03434379) comparing atezolizumab plus bevacizumab versus sorafenib demonstrated 

significant benefits, as reported by "Finn et al." and "Cheng et al." Key findings include: 

 

- "Clinical cut-off at 30 months" showing improved survival metrics 

- "27.3% vs. 11.9%" objective response rate for the combination vs sorafenib 

- "6.83 vs. 4.27 months" progression-free survival 

- "8.57 vs. 5.59 months" time to progression 

 

For combination therapy studies, "Yu et al." examined "safety and effectiveness of TARE plus atezolizumab plus 

bevacizumab in patients with intermediate and advanced unresectable HCC" though this was noted as requiring 

further evaluation with larger sample sizes. 

 

The EMERALD-1 trial showed that "durvalumab plus bevacizumab plus TACE versus TACE in patients with 

unresectable HCC" achieved "15.0 vs. 8.2 months; HR 0.77; 95% CI 0.61-0.98; p = 0.032" according to "Lencioni 

et al." 

 

Key Insights: 

1. The atezolizumab-bevacizumab combination represents a significant advancement in first-line HCC treatment, 

particularly for: 

- Unresectable HCC 

- Child-Pugh A cirrhosis patients 

- Cases without prior systemic therapy 

 

2. Emerging research focuses on: 

- Combination approaches with local therapies (TACE/TARE) 

- Adjuvant therapy applications 

- Biomarker identification for patient selection 

 

3. Treatment considerations: 

- Regular monitoring of safety profiles remains important 

- Patient selection criteria must be carefully evaluated 

- Long-term follow-up data continues to emerge 

 



As noted by "Vogel et al.", systematic literature review and meta-analysis confirm "atezolizumab in combination 

with bevacizumab for the management of patients with hepatocellular carcinoma in the first-line setting" shows 

consistent benefits across studies. 

 

The phase III IMbrave050 trial demonstrated promise for adjuvant therapy, with "Shen et al." reporting that "When 

compared to patients in the active surveillance arm, the chance of mortality or recurrence was decreased by 28%. 

Moreover, the 12-month RFSs were 78% in the atezolizumab plus bevacizumab group versus 65% in the active 

surveillance group" though longer follow-up was noted as necessary. 

 

Current trials continue to evaluate novel combinations and applications, with multiple phase II and III studies 

ongoing to further define optimal use of bevacizumab-based regimens in various HCC treatment settings. 

 

Note: All numerical data and direct quotes are taken verbatim from the source document. Patient-specific 

information was not present in the source material. 
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Executive Summary 

This review examines the role of Bevacizumab (BEV) therapy in hepatocellular carcinoma (HCC), particularly in 

combination with immunotherapy. The research demonstrates that BEV's dual mechanisms of action - targeting 

angiogenesis and modulating the immune response - make it a promising therapeutic option. When combined with 

atezolizumab (atezo/bev), it represents one of the first successful immunotherapy combinations for unresectable 

HCC. 

 



Technical Details 

The document outlines several key technical findings regarding BEV's mechanisms and clinical applications: 

 

Immune Response Modulation: 

According to Wallin et al., "atezolizumab plus bevacizumab enhances antigen-specific T-cell migration in 

metastatic renal cell carcinoma" indicating BEV's role in improving immune cell infiltration. 

 

Vascular Effects: 

As noted by Boucher et al., "Bevacizumab improves tumor infiltration of mature dendritic cells and effector T-cells 

in triple-negative breast cancer patients" demonstrating its effects on the tumor microenvironment. 

 

Clinical Trial Results: 

In studies examining BEV combinations with immunotherapy, Terme et al. found that "VEGFA-VEGFR pathway 

blockade inhibits tumor-induced regulatory T-cell proliferation in colorectal cancer" showing its impact on 

immunosuppressive cell populations. 

 

Combination Therapy: 

The authors note that "atezo/bev therapy, which combines an anti-programmed cell death 1 ligand 1 antibody with 

an anti-VEGF antibody, is the first cancer immunotherapy to demonstrate efficacy against unresectable HCC." 

 

Key Insights 

The review provides several important insights regarding BEV therapy: 

 

1. Mechanism of Action: 

- BEV acts through both anti-angiogenic effects and immune system modulation 

- Helps normalize tumor vasculature while enhancing immune cell infiltration 

- Reduces immunosuppressive cell populations in the tumor microenvironment 

 

2. Clinical Applications: 

- Most effective when combined with immunotherapy agents 

- Shows particular promise in treating unresectable HCC 

- Demonstrates synergistic effects with checkpoint inhibitors 

 

3. Future Directions: 

The authors suggest that understanding "the specific molecular mechanisms by which VEGF inhibition affects the 

interactions between immune cells in HCC are not well understood" indicating areas requiring further research. 



 

The document clearly demonstrates BEV's significant potential in HCC treatment, particularly when combined with 

immunotherapy. Its dual mechanism of action makes it a valuable component of modern cancer treatment protocols, 

though additional research is needed to fully optimize its use. 

 

[Note: All quotations are taken directly from the provided document. Any numerical data or patient information has 

been omitted as none was specifically presented regarding Bevacizumab outcomes.] 
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Executive Summary 

This report analyzes the clinical evidence for Bevacizumab (BEV) therapy in hepatocellular carcinoma (HCC) 

based on the attached review article. The combination of atezolizumab plus bevacizumab has emerged as a first-line 

standard of care for advanced HCC, demonstrating superior survival outcomes compared to previous standards. 

Recent trials have also shown promising results for bevacizumab combinations in both early-stage and 

intermediate-stage disease settings. 

 

Technical Details 

First-Line Advanced HCC: 

In the pivotal IMbrave150 trial, according to Cheng et al., the combination of atezolizumab and bevacizumab 

showed "a median OS of 19.2 months (95% CI 17-23.7) in the atezolizumab/bevacizumab arm compared to 13.4 

months (95% CI 11.4-16.9; stratified HR 0.66, 95% CI 0.52-0.85, p <0.001) in the sorafenib arm." The objective 

response rate was significantly improved, with Finn et al. reporting "30% vs. 11%, p <0.001" with a "median DOR 

of 18.1 months (95% CI 14.6-not evaluable) for atezolizumab/bevacizumab." 

 



Early-Stage Disease: 

In the adjuvant setting, Qin et al. reported that the IMbrave050 trial "demonstrated an improved RFS with 

atezolizumab/bevacizumab therapy, with a hazard ratio of 0.72 (adjusted 95% CI 0.53–0.98, p = 0.012) at the first 

pre-determined interim analysis, amounting to an absolute risk reduction of 12.5% (95% CI 5.6-19.5) at 12 

months." 

 

Intermediate-Stage Disease: 

The EMERALD-1 trial investigated durvalumab plus TACE with or without bevacizumab. Sangro et al. reported "a 

significant PFS benefit for TACE plus durvalumab and bevacizumab vs. the TACE control (median PFS 15.0 vs. 

8.2 months; HR 0.77, 95% CI 0.61–0.98, p = 0.032)." 

 

Key Insights 

 

1. Standard of Care Status: 

The atezolizumab-bevacizumab combination has established itself as the preferred first-line treatment for advanced 

HCC, with Finn et al. noting it "represents the standard of care to which new regimens are compared." 

 

2. Consistent Benefits Across Studies: 

Multiple trials have validated the efficacy of bevacizumab-based combinations: 

- Advanced setting: IMbrave150 showed significant survival benefits 

- Early-stage: IMbrave050 demonstrated improved recurrence-free survival 

- Intermediate stage: EMERALD-1 showed improved progression-free survival 

 

3. Safety Profile: 

The document notes manageable safety profiles across studies, though specific bevacizumab-related adverse event 

data was not extensively detailed in the review. 

 

4. Future Directions: 

Ongoing research is exploring additional bevacizumab combinations and treatment settings. The authors note that 

further follow-up will be needed for several trials, particularly regarding overall survival outcomes in the early and 

intermediate-stage settings. 

 

5. Biomarker Development: 

According to Zhu et al., analysis of the "atezolizumab plus bevacizumab-treated patients in IMbrave 150 showed no 

difference in response based on immune cell or tumour cell PD-L1 expression unless expression was ≥10%." 

 



The evidence consistently supports bevacizumab's role as a key component of effective combination therapy across 

multiple HCC disease stages, though longer-term follow-up is still needed for some recent trials. 
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Executive Summary 

This report analyzes the findings related to Bevacizumab therapy for hepatocellular carcinoma (HCC) from a 

comprehensive review article by Chen et al. published in the British Journal of Cancer in 2024. The research 

demonstrates that combining Bevacizumab with immunotherapy, particularly atezolizumab, has shown significant 

clinical benefits compared to traditional treatments. The data indicates improved survival rates and treatment 

responses, establishing this combination approach as an important therapeutic advancement for HCC patients. 

 

Technical Details 

The clinical efficacy of Bevacizumab combined with atezolizumab was demonstrated in multiple trials, with key 

findings including: 

 

- According to Cheng et al., the combination showed "a 5.8-month survival advantage over sorafenib" with "a 

median OS of 19 months" in treating unresectable HCC. 

 

- The overall response rate was notable, with Chen et al. reporting that "the best overall response rate with 

atezolizumab and bevacizumab in advanced HCC was only 30%." 

 

- In the IMbrave150 study, the authors note the combination demonstrated "hazard ratio on the OS (0.66) and PFS 

(0.65) compared to sorafenib." 

 



The mechanism of action involves Bevacizumab's anti-VEGF properties working synergistically with 

immunotherapy. As described by Zhu et al., the combination achieved "better clinical responses from HCC tumours 

with pre-existing anti-tumoural immunity, lower Treg to effector T cell (Teff) ratio, and lower expression of 

oncofoetal genes." 

 

Key Insights 

Several important insights emerge regarding Bevacizumab's role in HCC therapy: 

 

1. Combination Efficacy: 

The integration of Bevacizumab with immunotherapy represents a significant advancement over monotherapy 

approaches. This is evidenced by improved survival metrics and response rates compared to traditional treatments 

like sorafenib. 

 

2. Patient Selection: 

The research suggests certain patient populations may respond better to Bevacizumab-based therapy. According to 

the authors' findings, tumors with specific immune characteristics and biomarker profiles showed enhanced 

responses to the combination treatment. 

 

3. Future Directions: 

The authors indicate opportunities for further optimization of Bevacizumab-based treatments through: 

- Improved patient selection criteria 

- Investigation of sequential therapy approaches 

- Integration with other treatment modalities 

 

4. Treatment Limitations: 

Despite the advances, there remain challenges as noted by the response rates. This suggests the need for continued 

research to identify additional ways to improve treatment outcomes. 

 

The review demonstrates that Bevacizumab, particularly in combination with atezolizumab, represents a significant 

advancement in HCC treatment while acknowledging areas for continued investigation and optimization. The data 

supports its role as a valuable component of current HCC treatment strategies, especially when combined with 

appropriate immunotherapy agents. 

 

This synthesis of the Bevacizumab-related findings from the review article provides a focused analysis of its 

therapeutic impact in HCC treatment, highlighting both the achievements and opportunities for further development 

in this important area of oncology. 
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Here is a two-page report focused on the Bevacizumab therapy results from the document: 

 

Executive Summary: 

This report analyzes the Bevacizumab (BEV) therapy outcomes described in the research paper by Valerio et al. 

(2024) studying Gamma Knife Radiosurgery (GKRS) in elderly glioblastoma patients. The authors examined 

BEV's role as a systemic therapy used in conjunction with GKRS, particularly focusing on its effects on survival 

outcomes and quality of life. The findings suggest potential benefits of BEV when administered after GKRS, 

though the results were somewhat limited by the small sample size receiving this specific treatment combination. 

 

Technical Details: 

According to the study results, Bevacizumab was utilized as one of the additional treatment modalities after initial 

intervention. Specifically, Valerio et al. note that of the study cohort, "treatment with bevacizumab and irinotecan (n 

= 1)" was administered as part of the additional therapeutic approaches. 

 

The authors discuss the potential benefits of BEV therapy, stating that "Studies indicate that bevacizumab, when 

administered after GKRS, can extend median survival times and improve one-year survival rates, while also 

alleviating the symptoms of brain edema and enhancing the quality of life of patients" (Valerio et al.). 

 

However, the research team acknowledges some limitations in their BEV findings, noting that "the effect of 

bevacizumab on progression-free survival (PFS) and overall survival (OS) remains inconclusive in some 

multivariable models" (Valerio et al.). 

 

Regarding their specific cohort outcomes, the authors report that "Our study did not find a significant correlation 

between bevacizumab use and PFS or OS, likely due to the small number of patients treated with bevacizumab and 

the extended follow-up period" (Valerio et al.). 



 

Key Insights: 

1. Limited Sample Size: The study's ability to draw definitive conclusions about BEV efficacy was constrained by 

the small number of patients receiving this treatment. 

 

2. Potential Benefits: Despite limited data, the authors suggest that "bevacizumab may be a valuable adjuvant 

therapy following GKRS" (Valerio et al.). 

 

3. Quality of Life Impact: The research indicates BEV may provide symptomatic relief, particularly for brain 

edema, and potentially improve patient quality of life when used after GKRS. 

 

4. Future Research Needs: The authors conclude that "Future research should aim to collect more extensive data to 

further validate the efficacy of bevacizumab in this context" (Valerio et al.). 

 

In summary, while the authors' direct experience with Bevacizumab therapy was limited in this study, their analysis 

of its potential role in glioblastoma treatment suggests promising applications, particularly when combined with 

GKRS. However, they emphasize the need for more comprehensive research to fully validate these potential 

benefits and better understand its impact on survival outcomes. 

 

Note: All quoted material is taken directly from the source document by Valerio et al. (2024) as published in the 

Journal of Personalized Medicine. 
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Executive Summary 

This study evaluated the combination of low-dose bevacizumab (Bev) with anti-PD-1 immunotherapy 

(tislelizumab) in patients with recurrent glioblastoma (rGBM). According to Guo et al., the treatment showed 

promising efficacy, with "a median progression-free survival (mPFS) and overall survival (mOS) were 8.2 months 

(95% CI, 5.2–11.1) and 14.3 months (95% CI, 6.5–22.1), respectively." The objective response rate was notable, 

with the authors reporting that "Among all patients, 18 (56.3%) had PR [partial response], 9 (28.1%) had SD [stable 

disease], and 5 (15.6%) had PD [progressive disease], with an ORR of 56.3%." 

 

Technical Details 

The study utilized a specific dosing regimen where patients received "tislelizumab (200 mg) and bevacizumab (3 

mg/kg) intravenously every 3 weeks until disease progression or intolerance." For recurrent GBM patients who 

refused surgery, the protocol specified that they "were given bevacizumab (5 mg/kg IV) combined with TMZ (150 

mg/m2/d orally for 5 days, repeated every 21 days for 6 cycles), followed by bevacizumab (3 mg/kg) and 

tislelizumab (200 mg IV) every 21 days for six cycles." 

 

The safety profile was manageable, with Guo et al. reporting the following adverse events: "anemia (50.0%), 

fatigue (34.1%), hypokalemia (31.3%), increased alanine aminotransferase (31.3%), and decreased white blood cell 

count (25.0%). One patient experienced grade 4 acute pancreatitis, and another had tertiary toxicity with elevated 

ALT levels. No grade 5 adverse events occurred." 

 

Key Insights 

1. Mechanism of Action: The authors explain that "Bevacizumab, a humanized monoclonal antibody inhibiting 

VEGF, enhances tumor-specific immune response by promoting immunosuppressive tumor microenvironment, 

normalizing vascular structure, increasing T cell infiltration, and activating local immune microenvironment." 

 

2. Comparative Efficacy: The results were particularly notable when compared to previous studies, with the authors 

stating that "The observed ORR of 56.3% significantly benefited patients, exceeding the 7.8% ORR for GBM with 

nivolumab in the CheckMate 143 trial." 

 

3. Therapeutic Implications: The researchers found that "Low-dose Bev plus anti-PD-1 therapy significantly 

improves OS in rGBM patients, offering guiding significance for future individualized treatment strategies." They 

also noted that the combination therapy "can significantly prolong PFS and OS in rGBM patients without 

significant adverse reactions, improving quality of life and providing a new effective treatment for rGBM." 

 



4. Dosing Considerations: An important finding was that low-dose bevacizumab may be preferable to standard 

dosing in some cases. The authors reference that "The 2021 ASCO Annual Meeting reported no benefit of low-dose 

Bev+anti-PD-1 compared with standard Bev for rGBM, and standard Bev can help older rather than younger 

patients." 

 

The study demonstrates that low-dose bevacizumab, when combined with immunotherapy, shows promise as a 

treatment option for recurrent glioblastoma patients. The relatively high response rate and manageable safety 

profile suggest this combination warrants further investigation in larger clinical trials. 
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Executive Summary: 

This 2024 study by Zhang et al. examined the effects of Bevacizumab (BEV) therapy, both alone and in 

combination with Gamma Knife radiosurgery, for treating recurrent glioblastoma (rGBM). The research found that 

combination therapy showed improved survival outcomes compared to BEV monotherapy. According to the 

authors, patients receiving combined treatment demonstrated "longer post-recurrence median PFS (7.7 months) and 

median OS (11.5 months) compared to glioblastoma patients previously reported in the literature" and showed 

significant improvements across multiple survival metrics compared to monotherapy approaches. 

 

Technical Details: 

The study included three treatment groups: BEV monotherapy (n=19), BEV plus Gamma Knife (n=57), and 

Gamma Knife alone (n=19). Key technical findings related to BEV therapy include: 

 

Survival Outcomes: 

- For BEV monotherapy: "PFS: 11.8 (9.6-14.8) months" and "OS: 14.3 (11.6-17.9) months" 

- For BEV plus Gamma Knife: "PFS: 15.6 (16.2-23.1) months" and "OS: 18.6 (20.3-27.8) months" 



- Post-recurrence metrics for BEV monotherapy: "Post-Recurrence PFS: 5.0 (4.1-6.8) months" and 

"Post-Recurrence OS: 6.5 (6.3-10.0) months" 

- Post-recurrence metrics for combination therapy: "Post-Recurrence PFS: 7.7 (7.5-10.7) months" and 

"Post-Recurrence OS: 11.5 (11.3-15.8) months" 

 

Treatment Administration: 

- Zhang et al. report "The median number of bevacizumab cycles was higher in the BEV+GK group compared to 

BEV Only patients (5 vs. 5, p=0.27)" 

 

Key Insights: 

1. Mechanism of Action: 

The authors explain that "Glioblastoma cells have been shown to produce high levels of VEGF which support 

angiogenesis, neovascularization, and tumor growth." They note that "anti-VEGF agents such as bevacizumab 

could be included in standard treatment regimens for GBM in order to inhibit angiogenesis and slow tumor growth, 

while also controlling the development of abnormal peritumoral blood vessels to increase the delivery of systemic 

chemotherapeutic drugs." 

 

2. Comparative Effectiveness: 

Zhang et al. report that "major Phase III trials have previously only shown improvements in PFS without any 

effects on OS" for BEV monotherapy. However, when combined with Gamma Knife, their study found "significant 

improvements in survival outcome associated with the combination treatment group." 

 

3. Study Limitations: 

The authors acknowledge some limitations regarding BEV therapy assessment, noting that "Decreases in tumor 

enhancement observed following initiation of bevacizumab therapy may be caused by improved control of 

peritumoral edema, rather than reductions in the actual size of the tumor (referred to as 'pseudoresponse')." 

Additionally, "Bevacizumab may also make it more difficult to visualize previously enhancing as well as 

nonenhancing lesions and thereby confound determinations of PFS predicated on observing tumor progression on 

MRI." 

 

The data suggests that while BEV monotherapy shows some benefit, combining it with Gamma Knife radiosurgery 

may provide superior outcomes for rGBM patients. As Zhang et al. conclude, "the combined use of bevacizumab 

and Gamma Knife in patients with recurrent glioblastoma improved progression-free and overall survival compared 

to patients who received only bevacizumab or Gamma Knife as monotherapy." 
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Executive Summary 

This study investigated changes in alternative angiogenic pathways during and after Bevacizumab (Bev) therapy in 

glioblastoma patients. The researchers analyzed tissue samples from three patient groups: those who had not yet 

received Bev (naïve), those who showed response to Bev (effective), and those who developed resistance 

(refractory). Key findings revealed differential activation of alternative angiogenic factors during Bev treatment 

stages, suggesting potential therapeutic targets for recurrent glioblastoma after Bev failure. 

 

Technical Details 

The study examined 54 glioblastoma tissue samples from 40 patients, categorized as follows according to Ezaki et 

al.: "15 tumors were removed after neoadjuvant Bev administration, i.e., during Bev response (effective Bev), 25 

were newly diagnosed GBM without any previous treatment (naïve Bev), and 14 were recurrent tumors after Bev 

administration (refractory Bev)." 

 

The researchers analyzed multiple angiogenic factors including ANGPT1, ANGPT2, FGF2, EphA2, and PLGF. 

Key measurements showed that "PLGF expression was higher in the effective Bev group than in the naïve Bev 

group (p=0.024) and remained high in the refractory Bev group." Additionally, "ANGPT2 and EphA2 expressions 

were higher in the refractory Bev group than in the naïve Bev group (p=0.047 and 0.028, respectively)." 

 

Regarding tumor vessel analysis, Yamamoto et al. found that "the microvessel density in the tumor 

microenvironment (TME) under Bev treatment was significantly decreased with improvement in tumor 

oxygenation, and in the majority of Bev-refractory samples, tumor hypoxia was recovered with a paradoxical 

decrease in microvessel density." 

 



Key Insights 

1. Alternative Angiogenic Pathways: The study demonstrated that when VEGF is blocked by Bev, other angiogenic 

factors become upregulated. As noted by the authors, "FGF2, EphA2, and PLGF levels were upregulated in 

effective and refractory Bev stages under reduced vascular density, regardless of therapeutic response." 

 

2. Treatment Resistance Mechanisms: The research revealed that "Adaptation of the TME that leads to activation of 

redundant angiogenesis pathways is one mechanism that can lead to acquired resistance to anti-angiogenic therapies 

that target VEGF and its receptors." 

 

3. Imaging Correlations: The study found connections between angiogenic factor expression and MRI patterns. 

Specifically, "PLGF was more abundant in T2 diffuse/circumscribe patterns (p=0.046)," suggesting potential 

imaging biomarkers for treatment response. 

 

4. Future Treatment Implications: The findings suggest potential combination therapy approaches. As the authors 

note, the results "potentially supporting ANGPT2-targeted therapy combined with anti-VEGF therapy as a 

second-line therapy for patients with refractoriness of Bev." 

 

5. Study Limitations: The authors acknowledge that "the present study was retrospective, limited to paired tissues 

from the same patients, and restricted to naïve and refractory Bev stages. The rarity of salvage surgery for recurrent 

GBM after Bev failure, RT, and TMZ makes achieving statistical significance difficult." 
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Here is a two-page report focused on the Bevacizumab therapy results from the document: 

 

# Bevacizumab Therapy for Recurrent Glioblastoma: Analysis Report 

 

## Executive Summary 



 

This report analyzes the efficacy of Bevacizumab (BEV) therapy for recurrent glioblastoma (GBM) based on 

findings presented by Zhong et al. The research explores BEV's role both as a monotherapy and in combination 

with other treatments, particularly radiation and chemotherapy. The authors demonstrate promising results when 

BEV is used as part of a combination therapy approach, with evidence of extended progression-free survival (PFS) 

and manageable adverse effects. 

 

## Technical Details 

 

Key findings regarding Bevacizumab dosing and efficacy: 

 

- Low-dose regimen: According to "Melhem et al. (2023)", patients receiving lower BEV doses showed "median 

PFS of 5.89 months (95% CI 3.72-7.5 months)" compared to "3.22 months (95% CI 2.27-4.70 months)" with 

standard dosing. 

 

- Combination therapy outcomes: "Sepúlveda et al. (2015)" found that combining BEV with temozolomide resulted 

in "median progression-free survival (PFS) and overall survival (OS)" of "9.5 months and 15.4 months, 

respectively." 

 

- Radiation combination results: The "NRG Oncology/RTOG1205 trial" showed that BEV with re-irradiation 

achieved "median PFS durations of 7.1" months compared to "3.8 months" for BEV alone, as reported by "Tsien et 

al. (2023)." 

 

Treatment Protocol: 

The document describes administration of "bevacizumab at half the standard dose (5 mg/kg, every 2 weeks)" 

combined with temozolomide, showing efficacy in managing recurrent GBM. 

 

## Key Insights 

 

1. Mechanism of Action: 

- BEV functions as a "humanized monoclonal antibody inhibiting VEGFA" according to "Kamiya-Matsuoka and 

Gilbert, 2015." 

- The therapy specifically targets tumor vasculature, as "GBM is a hyperemic tumor with high expression of 

VEGF" per "Seyedmirzaei et al., 2021." 

 

2. Treatment Benefits: 



- Reduced Radiation Effects: BEV has shown "promising results in reducing side effects from the radiation" as 

noted by "Kamiya-Matsuoka and Gilbert, 2015; Larson et al., 2014." 

- Quality of Life: The treatment demonstrated improvement in "quality of life" according to "Weller et al., 2021." 

 

3. Optimal Application: 

- Evidence suggests better outcomes with lower dosing strategies 

- Combination therapy appears more effective than monotherapy 

- Integration with radiation therapy shows particular promise for recurrent GBM cases 

 

The findings indicate that Bevacizumab serves as an important therapeutic option for recurrent GBM, particularly 

when used in combination with other treatments. The data supports consideration of lower dosing strategies and 

highlights the potential benefits of incorporating BEV into multimodal treatment approaches. 

 

Note: All numerical data and quotations are taken directly from the source document authored by Zhong et al. 

Future research with larger cohorts may be needed to further validate these findings. 
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Executive Summary 

 

This case study examined the impact of Bevacizumab (BEV) as a second-line treatment for glioblastoma (GBM) 

patients with tumors involving the subventricular zone (SVZ). According to Laviv et al., BEV treatment after first 

relapse showed significant benefits for survival time compared to patients who did not receive BEV. The 

researchers found that BEV "significantly prolongs survival time from 1st relapse by an average of more than 4 

months" and demonstrated particular effectiveness when combined with re-surgery in certain patient subgroups. 



 

Technical Details 

 

The study included "67 patients" total, with "45 (67.1%) treated with bevacizumab after the first relapse while 22 

(32.9%) were not" (Laviv et al.). Key technical findings regarding BEV treatment outcomes include: 

 

- Survival metrics: According to Laviv et al., BEV treatment showed "HR=0.57, 95% CI 0.34–0.94, p=0.028" for 

survival time from first relapse. This benefit remained significant "after adjusting for recurrent surgery (survival 

time from 1st relapse: HR=0.57, 95%CI=0.34–0.97, p=0.038) and for age (survival time from 1st relapse: HR=0.45, 

95%CI=0.24–0.84, p=0.012)." 

 

- Combined therapy results: For patients receiving both re-surgery and BEV, the authors found they "had the longest 

mean OS of the entire cohort (22.16±7.81 m vs. 13.60±6.86, p=0.049; HR=0.361 95%CI 0.108–1.209, p=0.085)." 

 

- Monotherapy effectiveness: The authors note that "in the subgroup of patients who did not undergo recurrent 

surgical resection (n=51), no difference was found in OS between patients with and without bevacizumab. 

However, patients at this group that were treated with bevacizumab still had a significantly longer mean survival 

time from 1st recurrence (9.6 m vs. 6.5 m, p=0.043; HR=0.553 95%CI 0.302–1.016, p=0.052)." 

 

Key Insights 

 

Several important insights emerged regarding BEV's therapeutic value: 

 

1. Second-line efficacy: Laviv et al. demonstrated that BEV can provide survival benefits even "when given as a 

monotherapy" after first relapse in SVZ GBM cases. 

 

2. Synergistic effects: The researchers found that "in the subgroup of patients that underwent second surgery 

following relapse, those that were treated with bevacizumab following re-surgery had significantly longer OS." 

 

3. Treatment timing: As noted by the authors, "the beneficial impact on survival time from 1st recurrence was 

unique to patients receiving bevacizumab" compared to other second-line treatments studied. 

 

4. Patient selection: The study suggests that certain "yet-to-be-identified sub-populations" may experience enhanced 

overall survival benefits from BEV treatment, warranting further research to identify optimal candidate 

characteristics. 

 



The authors conclude that BEV shows promise as a second-line therapy for SVZ GBM patients, particularly when 

combined with surgical intervention in appropriate cases. However, they emphasize the need for additional research 

to better identify which patients are most likely to benefit from anti-angiogenic therapy. 

 

The comprehensive findings indicate that while BEV may not extend overall survival in all SVZ GBM cases, it 

demonstrates significant value in prolonging survival after first relapse and shows particular promise when 

strategically combined with other treatments like re-surgery. 
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Executive Summary 

This report analyzes the use of Bevacizumab (BEV) therapy for glioblastoma (GBM) treatment based on findings 

from Rahman and Ali's 2024 review. The authors examine BEV's mechanisms of action, clinical efficacy, and 

resistance patterns in GBM patients. While showing initial promise in targeting tumor angiogenesis, BEV faces 

significant challenges with acquired resistance through multiple pathways. Understanding these resistance 

mechanisms is crucial for developing more effective combination treatment strategies. 

 

Technical Details 

Mechanism of Action: 

According to Rahman and Ali, Bevacizumab functions as "a VEGF-A inhibitor" that targets angiogenesis by 

inhibiting vascular endothelial growth factor. Early clinical trials demonstrated that "two-thirds of the patients 

showed a partial response, which was judged by a greater than 50% decrease in the area of contrast enhancement on 

T1-weighted post-contrast images." 



 

Dosing and Administration: 

The standard dosing protocol cited is "10 mg/kg IV every 2 weeks" for recurrent GBM treatment. 

 

Clinical Outcomes: 

When used in combination therapy, "Bevacizumab, when used in conjunction with temozolomide and radiotherapy, 

has been established as a conventional therapy." However, the authors note resistance often develops, limiting 

long-term effectiveness. 

 

Resistance Mechanisms: 

Multiple pathways contribute to BEV resistance: 

1. Alternative angiogenic pathways activate when VEGF is blocked 

2. Hypoxia-induced resistance develops through HIF activation 

3. Tumor cells demonstrate "heightened invasiveness that ensues enables tumor cells to spread into the adjacent 

brain tissue" 

 

Key Insights 

 

1. Treatment Response: 

- Initial response rates are promising but typically not durable 

- Rahman and Ali note that "Bevacizumab, a monoclonal antibody that targets VEGF, has shown notable 

enhancements in the length of time before disease progression and alleviation from symptoms in individuals with 

GBM" 

 

2. Resistance Patterns: 

- The authors highlight that "tumors often acquire resistance to antiangiogenic therapies, which reduces their 

long-term effectiveness and presents a major obstacle in the clinical treatment of GBM" 

- Development of resistance involves multiple cellular mechanisms including "redundant angiogenic pathways" and 

"heightened invasion" 

 

3. Future Directions: 

The authors recommend combination approaches: 

- "Combining bevacizumab with immune checkpoint inhibitors, such as nivolumab or pembrolizumab, is to 

augment the immune response against the tumor and mitigate resistance" 

- "The combination of TMZ plus antiangiogenic medicines, such as bevacizumab (a VEGF inhibitor), has been 

investigated as a means to improve therapeutic effectiveness and prolong the development of resistance" 



 

In conclusion, while Bevacizumab shows initial efficacy in GBM treatment, resistance remains a major challenge. 

The authors emphasize the importance of understanding resistance mechanisms to develop more effective 

combination treatment strategies. Future research should focus on optimizing combination approaches to overcome 

resistance patterns and improve long-term patient outcomes. 

 

Note: All quoted text is taken directly from Rahman and Ali's 2024 review paper. This report focuses solely on 

Bevacizumab-related findings and excludes any patient-specific information. 
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Executive Summary 

 

This report examines the clinical trial results of Bevacizumab (BEV) therapy for glioblastoma (GBM) treatment 

based on the systematic review by Hoosemans et al. The authors analyzed multiple trials investigating 

Bevacizumab both as monotherapy and in combination with other treatments. While some trials showed modest 

improvements in progression-free survival (PFS), the overall survival (OS) benefits remain limited. The evidence 

suggests Bevacizumab may temporarily slow tumor growth but does not significantly extend overall survival when 

used alone or in combination therapy. 

 

Technical Details 

 

Several key trials evaluated Bevacizumab efficacy: 

 



According to Taal et al., in the BELOB trial investigating "bevacizumab plus lomustine in patients with recurrent 

glioblastoma (BELOB trial): A randomised controlled phase 2 trial" outcomes were measured but a phase III trial 

"failed to show a survival advantage" as reported by Wick et al. 

 

The authors note that some trials combined Bevacizumab with various small molecule inhibitors: 

 

According to Duerinck et al., when combining Bevacizumab with dasatinib, patients showed a "PFS 3.2m OS 

7.3m" with an "ORR 15.7%, SD 57.8%". 

 

Enzastaurin combined with Bevacizumab demonstrated "PFS 2.0m OS = 7.5m" with "ORR 22%, SD 54%" as 

reported by the authors. 

 

A trial of erlotinib with Bevacizumab in recurrent GBM patients showed "PFS 18w (95% CI 12.0–23.9) OS 44.6w 

(95% CI28.4–68.7)" with "CR 4%, PR 46%, SD 42%, PD 8%" according to study data. 

 

Key Insights 

 

The review reveals several important insights about Bevacizumab therapy: 

 

1. Limited Overall Survival Impact: While some trials showed improvements in progression-free survival, the 

authors note that targeting angiogenesis alone with Bevacizumab "merely slows tumour growth and the tumour can 

circumvent the inhibition, which results in an increase in PFS but not in OS." 

 

2. Combination Therapy Challenges: When combined with other agents like lomustine, the authors report that "a 

combination of bevacizumab with lomustine in recurrent GBM failed to show a survival advantage in a phase III 

trial." 

 

3. Biomarker Correlation: Some studies found biomarker relationships, with one trial showing "Patients with 

positive pS6 had a 3.4 times greater risk of progression compared with patients with negative pS6 (p = 0.05). 

Patients with lower values for VEGFR-2 were more likely to survive more than 1 year than those with high values 

of VEGFR-2 (p = 0.0079)." 

 

4. Treatment Resistance: The authors highlight that similar to other solid cancers, resistance to 

Bevacizumab/VEGFR inhibition develops, noting that "in other types of solid cancer, such as colorectal carcinoma, 

the inhibition of bevacizumab/VEGFR also failed to show an improvement in OS." 

 



The evidence suggests that while Bevacizumab may provide some clinical benefit through temporarily slowing 

tumor progression, its overall impact on survival remains limited. Future research may need to focus on 

combination approaches that can overcome resistance mechanisms and provide more durable responses. 
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Executive Summary 

This report analyzes the findings related to Bevacizumab (BEV) therapy for glioblastoma (GBM) treatment based 

on the comprehensive review paper. Bevacizumab has shown promise as a second-line treatment option, 

particularly for recurrent GBM cases. The therapy works by targeting vascular endothelial growth factor A 

(VEGF-A) to prevent angiogenesis in tumors. While some studies demonstrate improved progression-free survival, 

the overall survival benefits appear modest based on the available clinical evidence. 

 

Technical Details 

Bevacizumab functions as a monoclonal antibody that binds to VEGF-A and blocks its interaction with VEGF 

receptors, thereby inhibiting vascular growth within tumors. According to the document, regulatory approval status 

differs between regions - as noted by "In contrast to the European Medicines Agency (EMA), the Food and Drug 

Administration (FDA) accepted bevacizumab for use in recurrent GBM in 2009" (Anthony et al.). 

 

Key clinical trial results include: 

 

- According to Vredenburgh et al., "the 6-month PFS was 46% and the 6-month mOS was 77%" in a phase II study 

combining bevacizumab with irinotecan. 

 

- Chinot et al. found that "respective mOS rates at one year with bevacizumab and placebo were 72.4% and 66.3%, 

respectively." 



 

- Nghiemphu et al. demonstrated that bevacizumab therapy showed "improvement in PFS (p = 0.01) and mOS (p = 

0.04) in the bevacizumab-treated group compared to the non-bevacizumab treated group." 

 

Key Insights 

The available data suggests that while Bevacizumab may provide some clinical benefit, particularly for 

progression-free survival, the overall survival advantages remain modest. Several key insights emerge: 

 

1. Regulatory Status: The therapy has received different regulatory decisions between the FDA and EMA, 

highlighting some uncertainty about its optimal role in GBM treatment. 

 

2. Combination Potential: Studies examining Bevacizumab in combination with other agents (like irinotecan) 

suggest this may be a promising approach worth further investigation. 

 

3. Patient Selection: The varying response rates indicate that better patient selection criteria may be needed to 

identify those most likely to benefit from Bevacizumab therapy. 

 

4. Clinical Application: The evidence supports Bevacizumab's use primarily as a second-line treatment option for 

recurrent GBM rather than newly diagnosed cases. 

 

The authors conclude that while Bevacizumab has demonstrated some therapeutic value, particularly for recurrent 

GBM cases, more research is needed to optimize its clinical application and identify the patient populations most 

likely to respond favorably to treatment. Future studies examining combination approaches and better predictive 

biomarkers may help enhance the therapeutic potential of this targeted therapy. 

 

[Note: This report contains only direct quotations from the source document regarding Bevacizumab results, with 

all patient-identifying information excluded as requested.] 
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Executive Summary 

This study evaluated the efficacy and safety of bevacizumab combined with neoadjuvant chemotherapy (NACT) 

and concurrent chemoradiotherapy (CCRT) in patients with refractory cervical cancer. According to Yang et al., the 

integration of bevacizumab showed significant clinical benefits, with "a cCR in 35.5% of patients following the 

completion of NACT, which escalated to 66.1% of cases prior to the initiation of BT." The four-year survival 

outcomes demonstrated promising results with acceptable toxicity profiles. 

 

Technical Details 

The treatment protocol involved: 

- Bevacizumab dosing: "7.5 mg/kg in both the neoadjuvant and concurrent treatment regimens, administered every 

three weeks" (Yang et al.) 

- Combined therapy regimen:  

  - NACT: "docetaxel at 75 mg/m2 and cisplatin at 75 mg/m2, both given tri-weekly for a total of two cycles" (Yang 

et al.) 

  - CCRT: "cisplatin (DDP) at a dosage of 75 mg/m2, also on a tri-weekly schedule, for two cycles" (Yang et al.) 

 

Key outcomes reported: 

- Tumor response: "The median tumor volume of the whole group was 84.64 ± 53.15 cm3 before treatment. After 

NACT, the tumor volume reduced to 1.64 ± 13.15 cm3, resulting in a 97.55 ± 0.24% tumor shrinkage rate" (Yang et 

al.) 

 

- Survival rates at 4 years: 

"The 1- to 4-year OS rates were 96.8%, 87.1%, 80.4%, and 78.6%. The LRFS rates were 93.5%, 93.5%, 93.5%, and 

91.3%. The DMFS rates were 95.2%, 86.7%, 81.4%, and 81.4%. The DFS rates were 88.7%, 80.6%, 75.7%, and 

70.6%, respectively" (Yang et al.) 

 

Key Insights 

1. Safety Profile 

The study demonstrated that bevacizumab combination therapy had manageable toxicity. According to Yang et al., 

common side effects included: 

- "Twelve patients (19.4%) developed hypertension" 



- "five (8.1%) experienced nosebleeds" 

- "three (4.8%) had gum bleeding" 

- "two (3.2%) experienced hoarseness" 

- "two (3.2%) had venous thrombosis" 

 

More severe toxicities were reported as: 

- "29 patients (46.8%) who developed acute hematotoxicities" 

- "three patients (4.7%) who developed acute gastrointestinal toxicities" 

Importantly, "No grade 5 acute toxic reactions occurred in the entire group" (Yang et al.) 

 

2. Treatment Efficacy 

The addition of bevacizumab showed significant tumor reduction: 

- "Before BT, the mean tumor volume was 0 ± 1.5 cm3, and the tumor shrinkage rate was 100.00 ± 0.05%" (Yang et 

al.) 

- "The optimal tumor volume reduction (>90%) before BT was achieved in 88.7% of patients (55/62)" (Yang et al.) 

 

3. Clinical Impact 

The research demonstrated that "Bevacizumab combined with NACT and CCRT improved tumor regression and 

cCR rates and reduced the usage of interstitial BT in refractory CC" (Yang et al.). This suggests that bevacizumab 

integration into standard treatment protocols could potentially improve outcomes for patients with refractory 

cervical cancer. 

 

The study concludes that this therapeutic approach has proven to be "practical and promising for addressing clinical 

challenges" (Yang et al.) in the treatment of refractory cervical cancer, with demonstrated benefits in both tumor 

response and survival outcomes while maintaining an acceptable safety profile. 

 

 

 

Prompt 1 
Article 085: The efficacy of first and second immunotherapy exposure in patients 
with recurrent or metastatic cervical cancer, Ju M. et al. 2024, 6660 words  
3.5 Sonnet: 18.67 s, 394 words 
Human Verifications. Author: Ju et al., Term 1: (R/M CC), Term 2: Disease Control Rate (DCR) 
Quote 1: “the median OS in the group without previous antiangiogenic therapy was 34.47months compared 
to 20.57months in the group with previous antiangiogenic therapy.”, Quote 2: “fewer than 50% of patients 
show a response to bevacizumab” 



Here is a two-page report focused on the Bevacizumab therapy results from the study: 

 

Executive Summary 

 

This research paper examined the efficacy of immunotherapy treatments in patients with recurrent or metastatic 

cervical cancer (R/M CC), with specific findings related to prior Bevacizumab (BEV) therapy. The study found that 

previous antiangiogenic treatment, particularly Bevacizumab, was associated with reduced overall survival and 

lower response rates to subsequent immunotherapy. According to Ju et al., "42 (20.19%)" of the study participants 

had previous Bevacizumab treatment. The research provides important insights into the sequencing of Bevacizumab 

and immunotherapy treatments for R/M CC patients. 

 

Technical Details  

 

The study included detailed analysis of prior Bevacizumab use and its impact on treatment outcomes: 

 

- Population: Among the 208 total patients, Ju et al. report that "previous bevacizumab [was used in] 42 (20.19%)" 

of cases. 

 

- Overall Survival Impact: The authors found that "the median OS in the group without previous antiangiogenic 

therapy was 34.47months compared to 20.57months in the group with previous antiangiogenic therapy." 

 

- Disease Control Rate (DCR): According to the researchers, patients with previous antiangiogenic treatments, 

"especially bevacizumab, had a poor effect on the DCR (73.8% vs. 85.5%, 71.4% vs. 84.9%)." 

 

- Historical Context: The authors note that "fewer than 50% of patients show a response to bevacizumab" citing 

previous research. 

 

Key Insights 

 

Several important findings emerged regarding Bevacizumab therapy: 

 

1. Treatment Sequencing: The study suggests that prior Bevacizumab use may impact the effectiveness of 

subsequent immunotherapy. As noted by Ju et al., "progression after prior antiangiogenic therapy was just a marker 

for treatment-resistant cancer." 

 



2. Resistance Mechanisms: The researchers explain that "This difference may be attributed to the development of 

resistance to anti-angiogenic therapy during initial treatment, which results in changes in the local 

microenvironment." 

 

3. Alternative Approaches: The study found that "TKI combined immunotherapy after previous bevacizumab 

failure demonstrated a similar median OS when compared to patients without previous antiangiogenic treatment 

(17.61 vs. 18.4 months)." 

 

4. Cost Considerations: The authors acknowledge that "the cost of bevacizumab is prohibitive in low- and 

middle-income countries with most cervical cancer occurrences." 

 

These findings contribute to the growing understanding of how prior Bevacizumab treatment may influence 

subsequent therapy outcomes in R/M CC patients. The research suggests careful consideration is needed when 

sequencing treatments, particularly regarding the timing of Bevacizumab administration relative to immunotherapy. 
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# Report on Bevacizumab Therapy Results from Adachi et al. Study 

 

## Executive Summary 

 

This report analyzes the Bevacizumab (BEV) therapy outcomes from a case series examining cutaneous adverse 

events during pembrolizumab combination chemotherapy for cervical cancer. The study, conducted by Adachi et al. 

between October 2022 and May 2023, included patients receiving BEV as part of their treatment regimen. The 

findings provide insights into the safety profile and management of BEV when used in combination therapy for 

cervical cancer patients. 



 

## Technical Details  

 

The treatment protocol included Bevacizumab as part of a combination therapy regimen. As described in Figure 1a 

of the paper, BEV was administered following paclitaxel, cisplatin/carboplatin, and pembrolizumab.  

 

Out of the total 19 patients studied, two cases specifically involved Bevacizumab in their combination therapy: 

 

Case 1 and Case 4 received what Adachi et al. describe as "paclitaxel + cisplatin + bevacizumab + PEM" 

combination therapy. 

 

The study timeline covered a period quoted as "between October 2022 and May 2023" during which these 

treatments were administered. 

 

The authors note that this combination represents their standard approach, describing it as "the conventional 

paclitaxel + cisplatin (or carboplatin) ± bevacizumab regimen." 

 

## Key Insights 

 

1. Safety Profile: 

- When Bevacizumab was included in the combination therapy, it was generally well-tolerated as part of the overall 

treatment protocol. 

- No adverse events were specifically attributed to Bevacizumab alone in the reported cases. 

 

2. Treatment Outcomes: 

- For Case 1, which included Bevacizumab, the authors report the "effect of the treatment on cervical cancer was a 

partial response (PR)." 

- Similarly for Case 4, which also included Bevacizumab, they note that "The effect of treatment on cervical cancer 

was PR." 

 

3. Clinical Implementation: 

- The study demonstrates that Bevacizumab can be successfully incorporated into combination therapy regimens 

with pembrolizumab and standard chemotherapy agents. 

- The authors indicate this approach has shown "significant improvements in overall and progression-free survival 

for patients with Stage IVB metastatic or locally uncontrolled recurrent cervical cancer." 

 



This analysis suggests that Bevacizumab can be effectively integrated into combination therapy protocols for 

cervical cancer treatment, with manageable adverse events and positive response rates. However, the limited sample 

size and specific focus of the study should be considered when interpreting these results. 

 

Note: All quoted material is taken directly from the source document by Adachi et al. The report focuses 

exclusively on Bevacizumab-related findings while maintaining patient confidentiality and privacy. 

 

 

 

Prompt 1 
Article 087: Hemophagocytic lymphohistiocytosis following pembrolizumab and 
bevacizumab combination therapy for cervical cancer: a case report and 
systematic review, Zhai C. et al. 2024, 9862 words  
3.5 Sonnet: 21.24 s, 419 words 
Human Verifications. Author: Zhai et al. (2024), Term 1: hemophagocytic lymphohistiocytosis (HLH), Term 
2: HLH development 
Quote 1: “Several studies using the FDA adverse event reporting system (FAERS) database have 
demonstrated that bevacizumab combined with PD-1 monoclonal antibody increases the risk of serious 
adverse effects such as fever, physical condition deterioration, thrombocytopenia, bone marrow failure, and 
neutropenia in oncology patients.” (References [59, 60] Removed), Quote 2: “confirmation through 
larger-scale case information is needed” 
Here is a two-page report focused on bevacizumab therapy results from the document: 

 

Executive Summary 

This report analyzes findings related to bevacizumab therapy based on the case report and systematic review by 

Zhai et al. (2024). The authors documented a case involving combined pembrolizumab and bevacizumab treatment 

that resulted in hemophagocytic lymphohistiocytosis (HLH), a rare but serious immune-related adverse event. The 

research suggests that while bevacizumab combined with immunotherapy can lead to increased adverse effects, 

more evidence is needed to fully understand this relationship. 

 

Technical Details 

The study identified only two previous cases of HLH resulting from combined immune checkpoint inhibitor (ICI) 

and anti-angiogenic therapy prior to their documented case. According to Zhai et al., "Several studies using the 

FDA adverse event reporting system (FAERS) database have demonstrated that bevacizumab combined with PD-1 

monoclonal antibody increases the risk of serious adverse effects such as fever, physical condition deterioration, 

thrombocytopenia, bone marrow failure, and neutropenia in oncology patients." 

 



The authors explain the potential mechanism behind this interaction: "VEGF can inhibit T cell function, increase 

Tregs and MDSCs, and hinder the differentiation and activation of DCs." However, they note that "the number of 

HLH cases due to ICI combined with anti-vascular therapy remains low, and further confirmation of the relevance 

is needed." 

 

Key Insights 

1. Safety Profile: 

The authors emphasize uncertainty regarding bevacizumab's role in HLH development, stating "Considering the 

rarity of HLH as a complication of ICI therapy and the lack of evidence linking anti-vascular therapy to HLH 

onset—though it may intensify ICI effects—we deduce that pembrolizumab primarily induces HLH, with 

bevacizumab potentially worsening the syndrome." 

 

2. Clinical Implications: 

The findings suggest careful monitoring is needed when combining bevacizumab with immunotherapy. However, 

as noted by Zhai et al., "the number of cases is small" and more research is required to establish definitive 

guidelines. 

 

3. Research Gaps: 

The authors identify the need for larger-scale studies, stating that "confirmation through larger-scale case 

information is needed" to better understand the relationship between bevacizumab and immune-related adverse 

events when combined with checkpoint inhibitors. 

 

The limited number of documented cases involving bevacizumab-related HLH makes it difficult to draw firm 

conclusions about risk factors and optimal management strategies. The authors emphasize that while their findings 

are important, they represent early observations that require validation through additional research and clinical 

experience. 

 

Note: All quoted material is taken directly from Zhai et al.'s 2024 publication in BMC Geriatrics. The report 

maintains patient confidentiality by excluding specific patient details while focusing on the therapeutic aspects of 

bevacizumab treatment. 

 

 

 

Prompt 1 
Article 088: Surgery-based radiation-free multimodality treatment for locally 
advanced cervical cancer, Chang C. et al. 2024, 13680 words  



3.5 Sonnet: 24.57 s, 498 words 
Human Verifications. Review Authors: Tewari et al., Yang et al., Liu et al., Term 1: GOG 240 trial, Term 2: 
BEATcc trial 
Quote 1: “6 (range, 0 to 20).” (Added period), Quote 2: “median bevacizumab duration was longer in the 
experimental group (14 cycles [IQR 7-25]) than in the standard group (ten cycles [6-18]).” (Removed [103] 
Reference) 
Here is a two-page report focused on the Bevacizumab therapy results from the attached document: 

 

# Executive Summary 

 

This review examines the efficacy and safety of Bevacizumab (BEV) therapy in cervical cancer treatment based on 

multiple studies discussed in the attached publication. The findings demonstrate that both full-dose (15 mg/kg) and 

half-dose (7.5 mg/kg) Bevacizumab regimens showed clinical benefits when combined with chemotherapy and/or 

immunotherapy, though with varying levels of adverse events. 

 

# Technical Details 

 

Several key studies provided evidence for Bevacizumab's effectiveness: 

 

According to Tewari et al., in the GOG 240 trial, "the median number of cycles for patients who received CT plus 

bevacizumab was 7 (range, 0 to 36)" compared to chemotherapy alone at "6 (range, 0 to 20)." 

 

Yang et al. explored lower dosing, finding that "bevacizumab at the dose of 7.5 mg/kg combined with NACT and 

CCRT significantly improved complete clinical response and OS in refractory CC with acceptable toxicity." Their 

study showed impressive outcomes with "the OS rate was 78.6%, the local region-free survival rate was 91.3%, the 

disease-free survival (DFS) rate was 70.6%, and the distant metastasis-free survival rate was 81.4% at four-years 

follow-up." 

 

Liu et al. reported that patients receiving cisplatin-based chemotherapy with 7.5 mg/kg Bevacizumab showed 

improved survival rates: "The 1-, 2-, and 3-year PFS rates were 71.4% (95% CI 47.1-86.0), 51.0% (95% CI 

27.9-70.1), and 51.0% (95% CI 27.9-70.1)" compared to chemotherapy alone. The OS rates were similarly 

improved at "85.7% (95% CI 61.9-95.1), 66.6% (95% CI 42.5-82.5), and 55.5% (95% CI 27.1-76.7)." 

 

In terms of adverse events, Yang et al. reported that with 7.5 mg/kg dosing, "A total of 29 patients (46.8%) 

experienced grade 3/4 hematological toxicity, 3 patients (4.8%) experienced grade 3 gastrointestinal toxicities, and 

none experienced grade 5 AEs." 

 



# Key Insights 

 

1. Both standard (15 mg/kg) and reduced (7.5 mg/kg) doses of Bevacizumab showed clinical benefit when 

combined with other therapies. 

 

2. The lower 7.5 mg/kg dose demonstrated an acceptable safety profile while maintaining efficacy. 

 

3. The BEATcc trial provided additional support for maintenance therapy, showing "median bevacizumab duration 

was longer in the experimental group (14 cycles [IQR 7-25]) than in the standard group (ten cycles [6-18])." 

 

4. The integration of Bevacizumab into multimodal treatment approaches (combining chemotherapy and 

immunotherapy) appears promising, though optimal dosing and duration strategies continue to be refined. 

 

5. Important safety considerations remain, particularly regarding the risk of adverse events, though these appeared 

manageable especially at lower doses. 

 

These findings suggest that Bevacizumab remains an important component of cervical cancer treatment protocols, 

with emerging evidence supporting more flexible dosing strategies that may help optimize the risk-benefit profile 

for individual patients. 

 

*Note: All quoted numerical data is taken directly from the source document, maintaining the exact figures and 

statistics as reported by the original authors.* 
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# Executive Summary 

 

This report analyzes the Bevacizumab (Bev) therapy results from a phase II clinical trial investigating anlotinib 

alone or in combination with Bev for recurrent high-grade glioma (rHGG). According to Zhao et al., Bev was 

administered as a "temporary treatment of intravenous bevacizumab 10 mg/kg to alleviate edema" when MRI 

showed increased peritumoral edema without worsening symptoms. The study included a total of "seven patients" 

who received the combination therapy with Bev, while "eighteen patients" received anlotinib alone. 

 

# Technical Details 

 

The key technical parameters for Bev administration in this study were: 

- Dosing: "10 mg/kg" administered intravenously  

- Treatment schedule: Used temporarily to manage edema 

- Patient exposure: "5 patients receiving two cycles of Bev and 2 patients receiving only one cycle of Bev" 

 

The efficacy outcomes reported by Zhao et al. for the anlotinib+Bev group included: 

- Median progression-free survival (mPFS): "8.0 months (95% CI 0.7-15.2)" 

- Median overall survival (mOS): "9.8 months (95% CI 7.5-12.1)" 

- Objective response rate (ORR): "43%" 

- Disease control rate (DCR): "100%" 

 

Safety findings showed that "the incidence of treatment-related adverse events of any grade in the anlotinib+Bev 

group was higher than that in the anlotinib group (100% vs. 78%, p=0.041)". The most common adverse events in 

the Bev combination group were "thrombocytopenia (71% vs. 39%), leukopenia (57% vs. 22%), proteinuria (29% 

vs. 22%), and fatigue (43% vs. 17%)". 

 

# Key Insights 

 

Several important insights emerge regarding Bev therapy from this study: 

 

1. Limited Bev Exposure: As noted by the authors, "the dose of Bev used in this study was relatively small" 

compared to conventional anti-tumor therapy regimens used in other studies where "Bev at 10 mg/kg was 

administered intravenously every 2 weeks". 

 



2. Safety Profile: While the combination showed increased adverse events, bleeding risk was manageable - 

"Treatment-related bleeding was rare, with only one case (14%) of grade 2 epistaxis observed in the anlotinib+Bev 

group". 

 

3. Historical Context: The authors note that previous studies have shown "the incidence of CNS hemorrhage and 

other bleeding was reported to be 5% and 26%, respectively, in the treatment of Bev alone for rGBM". The lower 

bleeding rates in this study were attributed to "significantly lower exposure to Bev in this trial". 

 

4. Study Limitations: As acknowledged by the authors, key limitations included "the inclusion of patients diagnosed 

with grade III and IV glioma and irregular use of Bev in a small number of patients complicated the interpretation 

of the results". 

 

The findings suggest that while limited Bev exposure may help manage edema, the optimal dosing strategy for 

combining Bev with other therapies requires further investigation through larger randomized trials. 
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Here is a two-page report focused on the Bevacizumab therapy results from the attached research article: 

 

Executive Summary 

This study examined the effects of combining Bevacizumab (BV) therapy with alternating electric fields (AEFs) for 

treating tumors. The researchers found that Bevacizumab demonstrated significant anti-angiogenic effects both 

independently and synergistically when combined with AEFs. According to Shen et al., "the tumour volumes of 

AEFs group (0.42 ± 0.1 g, p < 0.0001), bevacizumab group (0.88 ± 0.39 g, p = 0.0129), and AEFs & Bevacizumab 

group (0.045 ± 0.026 g, p < 0.0001) were significantly smaller than the control (1.31 ± 0.33 g)." 



 

Technical Details 

The researchers administered Bevacizumab through both intratumoral (i.t.) and intravenous (i.v.) injection methods. 

For i.t. administration, as noted by the authors, "the tumour-bearing mice were intratumorally (i.t) injected with 

PBS or Bevacizumab, and then subjected to AEFs treatment by adhering insulated copper plate electrodes to the 

tumour surface." 

 

The vascular effects of Bevacizumab were analyzed through multiple imaging techniques. The researchers observed 

that "in the Bevacizumab group, the vasculature shape resembles that of the control, but the diameters of the vessels 

shrunk obviously and the capillaries became fewer." Additionally, "in the AEFs & Bevacizumab group, the tumour 

vasculatures showed the characteristics of both Bevacizumab and AEFs groups, that is both shrunk vessel trunks 

and parallel, straight capillaries were present." 

 

Regarding cell death mechanisms, the study found that "bevacizumab induced apoptosis in both tumour cells and 

vascular endothelial cells." The combination therapy showed enhanced effects, as "the tumour volume of AEFs & 

Bevacizumab group is much smaller than AEFs (p = 0.0321) or bevacizumab (p = 0.0079) alone." 

 

Key Insights 

1. Synergistic Effects: The study demonstrated that Bevacizumab works synergistically with AEFs, producing 

better outcomes than either treatment alone. As stated in the paper, "AEFs synergise with bevacizumab in term of 

anti-angiogenesis and tumour suppression." 

 

2. Mechanism Independence: The research revealed that Bevacizumab and AEFs work through different 

mechanisms. The authors note that "the anti-angiogenesis effect of 1000 kHz AEFs is VEGF-independent, making 

it a complementary therapy to bevacizumab." 

 

3. Vascular Remodeling: Bevacizumab treatment resulted in specific changes to tumor vasculature. According to 

the researchers, "the vessel morphology and distribution in the bevacizumab group were similar to the control in 

both coronal and transverse orientations, except that they were fewer and shrunk." 

 

4. Safety Profile: The study indicated favorable safety outcomes for the combination therapy. The authors reported 

that "AEFs treatment yielded no discernible indications of organ impairment (heart, liver, spleen, kidney and lung)" 

when used in combination with Bevacizumab. 

 

The findings suggest that Bevacizumab provides effective anti-angiogenic therapy that can be enhanced through 

combination with AEFs, offering potential new therapeutic strategies for cancer treatment. 
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Here is a two-page report based on the document's Bevacizumab therapy results: 

 

Executive Summary 

This meta-analysis examined the efficacy and adverse events of bevacizumab (BEV) combined with temozolomide 

(TMZ) in treating glioma, based on 8 randomized controlled trials involving 3,039 patients. According to Wei et al., 

"Meta-analysis showed that compared with TMZ alone, BEV combined with TMZ could significantly improve 

PFS, OS and complete remission rate (CR)." The study demonstrated improved survival outcomes but noted 

increased adverse events with the combination therapy, suggesting a need for further research on minimizing side 

effects while maintaining therapeutic benefits. 

 

Technical Details 

The meta-analysis incorporated rigorous methodology, with Wei et al. reporting that "Several databases (PubMed, 

Embase, Cochrane Library and other databases) were retrieved as of February 2024 to extract study data." Key 

statistical findings include: 

 

- Progression-free survival (PFS): "Meta-analysis of the fixed-effect model showed that PFS was significantly 

longer in the experimental group than in the control group [HR=0.64, 95%CI (0.60, 0.68), p<0.0001]" (Wei et al.) 

 

- Overall survival (OS): "Random-effect model showed that OS was significantly longer in the experimental group 

than in the control group [HR=0.64, 95%CI (0.60, 0.68), p<0.0001]" (Wei et al.) 

 



- Complete remission rate: "CR was significantly increased in the experimental group than in the control group 

[OR=3.78, 95%CI (2.00, 7.15), p<0.0001]" (Wei et al.) 

 

Regarding adverse events, Wei et al. noted that "Among the included studies, six studies reported adverse events of 

BEV combined with TMZ in the treatment of glioblastoma, mainly including leukopenia, anemia, 

thrombocytopenia, neutropenia and fatigue." The analysis showed that "the incidence of adverse events in the 

experimental group was higher than that in the control group (p<0.000 01)." 

 

Key Insights 

1. Mechanism of Action: 

As described by Wei et al., "BEV can bind to its blood circulation target, change the kinetic relationship between 

ligand binding to endothelial cells and down-regulate angiogenic signals, so as to achieve the purpose of inhibiting 

tumor growth." 

 

2. Therapeutic Value: 

The researchers found that "The combination of BEV and TMZ had a better therapeutic effect on glioblastoma, 

significantly prolonged the survival time of patients and improved the quality of life" (Wei et al.). 

 

3. Safety Considerations: 

While effective, the combination therapy showed increased adverse events. Wei et al. noted that "Although BEV as 

an antiangiogenic agent combined with TMZ can significantly reduce the growth of tumor cells, it also interferes 

with the blood metabolism of normal tissues, and its clinical application value is still controversial." 

 

4. Future Directions: 

The authors conclude that "Subsequent studies should continue to conduct larger, multi-center RCTs to confirm the 

findings and explore in depth how to minimize and manage adverse events effectively. In addition, optimal dosing 

and scheduling of BEV and TMZ should also be investigated" (Wei et al.). 

 

The findings suggest that while bevacizumab combination therapy shows promise in improving survival outcomes 

for glioma patients, careful consideration must be given to managing adverse events and optimizing treatment 

protocols. 
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Executive Summary 

 

This systematic review and meta-analysis evaluated the efficacy and safety of combining Bevacizumab (BEV) with 

temozolomide (TMZ) for treating glioma. The study analyzed "10 relevant articles...of which 6 were randomized 

controlled trials and 4 were cohort studies" with "a total of 2515 patients with glioma." The key finding was that 

while BEV combined with TMZ showed no significant improvement in overall survival (OS), it did demonstrate 

benefits in progression-free survival (PFS) and overall response rate (ORR), with acceptable adverse effects. 

 

Technical Details 

 

Study Characteristics: 

- The analysis included studies published up to March 2024 

- Primary outcome measures: Overall survival (OS) and progression-free survival (PFS) 

- Secondary measures: Median OS, median PFS, overall response rate (ORR), and adverse reactions 

 

Key Statistical Findings: 

 

Overall Survival (OS): 

- "The overall HR was 0.98 (95% CI: 0.82 to 1.16, P = 0.78)" showing no statistical difference between BEV+TMZ 

versus TMZ alone 

- "The pooled WMD was 2.23 (95% CI: 2.19-6.64, P = 0.32)" for median OS 

 

Progression-Free Survival (PFS): 

- "The overall pooled HR was 0.71 (95% CI: 0.63 to 0.81, P＜0.00001)" indicating significant improvement 

- "The pooled WMD was 2.80 (95% CI: 1.36-4.24, P = 0.0001)" for median PFS 

 

Overall Response Rate: 



- "The pooled OR was 3.54 (95% CI: 2.09-5.98, P < 0.00001)" showing significant improvement with BEV+TMZ 

 

Adverse Events: 

According to the analysis, BEV combination therapy showed increased incidence of: 

- "Hypertension (4.33, 95% CI: 3.22-5.81, P < 0.00001)" 

- "Diarrhea (2.02, 95% CI: 1.04-3.96, P = 0.04)" 

- "Infection (2.07, 95% CI: 1.14-3.78, P = 0.02)" 

- "Leukopenia (1.79, 95% CI: 1.10-2.90, P = 0.02)" 

- "Proteinuria (4.66, 95% CI: 2.72-7.98, P = 0.24)" 

 

Key Insights 

 

1. Clinical Effectiveness: 

The authors found that "BEV combined with TMZ neither reduced the risk of death nor prolonged median OS," 

however it demonstrated significant benefits in delaying tumor progression and improving response rates. As noted 

by Wang et al., "although BEV combined with TMZ shows no negative impact on OS, but also delays tumor 

progression, which is significant for patients with glioma." 

 

2. Mechanism of Action: 

The study explains that "BEV reduces angiogenesis by targeting VEGF" and that "Lei et al. showed that VEGF, 

EGF, and TGF-β were significantly decreased in BEV-treated patients compared with controls, which was closely 

related to the inhibitory effect of BEV on blood vessels." 

 

3. Safety Profile: 

While certain adverse events showed increased incidence, the authors concluded that "the adverse reactions during 

the combination of the 2 drugs were acceptable." They recommend that "attention should be paid to cardiovascular 

system and hematological toxicity in clinical practice." 

 

4. Clinical Implementation: 

The authors note that "BEV has been approved for targeted therapy of glioma in many countries" and suggest that 

the combination therapy may be particularly beneficial for specific patient populations, though further research is 

needed to identify optimal candidates for treatment. 

 

The meta-analysis provides evidence supporting BEV+TMZ as a viable treatment option for glioma patients, with 

clear benefits in progression-free survival and tumor response rates, despite no significant impact on overall 



survival. The authors conclude that "larger sample size, multicenter, prospective studies are needed to further 

elucidate the effect of BEV combined with TMZ on survival of patients with glioma and its optimal population." 
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Executive Summary 

This study investigated DNA methylation profiles and their ability to predict response to combination therapy with 

bevacizumab and chemotherapy in breast cancer patients. The researchers found that DNA methylation patterns 

could effectively predict which estrogen receptor (ER) positive breast cancer patients would respond well to 

bevacizumab treatment when combined with chemotherapy. According to Fleischer et al., their DNA methylation 

signature achieved "an area under the ROC curve of 0.874" in predicting response. When validated in an 

independent patient cohort, the signature maintained good predictive performance with "an area under the ROC 

curve of 0.762". The findings suggest that DNA methylation biomarkers could help identify patients most likely to 

benefit from adding bevacizumab to chemotherapy treatment. 

 

Technical Details 

The study analyzed DNA methylation profiles from tumor biopsies taken before, during, and after treatment from 

breast cancer patients receiving either chemotherapy alone or in combination with bevacizumab. For ER-positive 

patients receiving the combination therapy, Fleischer et al. report their predictive signature achieved "a sensitivity 

of 82% and a specificity of 95%". The signature consisted of "11 CpG" sites associated with cell cycle regulation, 

estrogen response, and immune infiltration. 

 

When examining treatment-induced changes, the authors found that "tumors receiving the combination treatment 

underwent more extensive epigenetic alterations than tumors receiving only chemotherapy" (Fleischer et al.). 

Specifically, in the combination therapy arm, they observed "9460 CpGs were significantly differentially 

methylated between week 0 and week 12, 6940 CpGs were differentially methylated between week 12 and week 



25, and 37,734 CpGs were differentially methylated between week 0 and week 25". In comparison, the 

chemotherapy-only arm showed changes in "649 CpGs between week 0 and week 12, 311 CpGs between week 12 

and week 25, and 13,164 between week 0 and week 25". 

 

Key Insights 

1. The study demonstrates that DNA methylation patterns can effectively predict response to bevacizumab therapy 

in ER-positive breast cancer patients, potentially allowing for better patient selection. 

 

2. When the methylation signature was combined with a previously identified protein signature, Haugen and 

Engebraaten note "a slight increase in the prediction performance (AUC = 0.784)" was achieved. 

 

3. The more extensive epigenetic changes observed in tumors treated with bevacizumab plus chemotherapy versus 

chemotherapy alone suggests distinct biological effects of the combination therapy. 

 

4. The findings support earlier clinical observations that bevacizumab may provide enhanced benefit in specific 

patient subgroups. As noted by the authors, they "have previously shown that bevacizumab can improve response to 

neoadjuvant chemotherapy in patients with ER-positive tumors". 

 

5. The validation of these findings in an independent patient cohort (PROMIX trial) strengthens their potential 

clinical utility, though the authors acknowledge that "a limitation of the study is the lack of available follow-up data 

to assess whether the response to the neoadjuvant treatment translates into increased relapse-free survival (RFS), 

progression-free survival (PFS) or overall survival (OS)". 

 

The study provides important molecular insights into bevacizumab's mechanisms of action and offers a potential 

biomarker approach for identifying patients most likely to benefit from this targeted therapy when combined with 

standard chemotherapy. 
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Here is a two-page report focused on the Bevacizumab therapy results from the attached document: 

 

Executive Summary 

This study examined the effects of Bevacizumab (BEV) therapy, both alone and in combination with other 

treatments, on tumor growth and vasculature in preclinical xenograft models. The research demonstrated that BEV 

treatment effectively inhibited tumor growth, reduced abnormal tumor vasculature, and showed potential benefits 

when combined with chemotherapy. According to Janes et al., BEV remains one of the first approved 

VEGF-targeted agents and "is now approved for multiple cancer types, including lung cancer (NSCLC), renal cell 

carcinoma, liver, ovarian and cervical cancer, and glioblastoma (GBM)." 

 

Technical Details 

The researchers conducted several controlled experiments examining BEV's effects: 

 

Tumor Growth Inhibition: 

- In DU4475 breast xenografts, treatment with "0.4 mg bevacizumab" showed significant tumor growth inhibition 

compared to controls, as reported by Janes et al. 

 

- For HT29 colon carcinoma xenografts, the authors found that BEV treatment resulted in "p < 0.001 bevacizumab 

or combined v PBS" demonstrating strong anti-tumor activity. 

 

Vascular Effects: 

The authors observed that BEV treatment led to: 

- Decreased vessel numbers in tumor samples 

- Reduced vessel diameter 

- Changes in tumor vascularity consistent with vascular normalization 

- Decreased intra-tumoral diffusion 

 

As noted by Janes et al., "bevacizumab therapy was associated with changes in tumor blood vessels and 

intra-tumoral diffusion consistent with normalization of the tumor vasculature." 

 

Combination Therapy: 

When combined with chemotherapy (5-FU), BEV showed: 

- Similar inhibition levels to single-agent use 

- The authors note that "Treatment with bevacizumab also inhibited tumor growth and extended survival" 

 



Imaging Analysis: 

The researchers utilized multiple imaging techniques to assess BEV's effects: 

- MRI imaging showed "a significant decrease in tumor-muscle ADC ratios after one or two weeks of treatment" 

- PET imaging revealed "No significant differences in the standardized uptake value (SUV) in treated tumors" 

 

Key Insights 

1. Vascular Normalization: BEV demonstrated consistent ability to normalize tumor vasculature, supporting its 

established mechanism of action through VEGF-A inhibition. 

 

2. Therapeutic Efficacy: The research confirmed BEV's effectiveness as a monotherapy, showing significant tumor 

growth inhibition across multiple cancer models. 

 

3. Treatment Resistance: As noted by the authors, "Many patients treated with bevacizumab, however, re-establish 

angiogenesis despite VEGF-A inhibition." 

 

4. Clinical Applications: The study reinforces BEV's established role in cancer treatment while highlighting 

potential limitations and the need for strategic combination approaches. 

 

These findings support BEV's continued use in cancer therapy while suggesting opportunities for optimization 

through combination strategies and careful patient selection. The research provides valuable preclinical data 

supporting BEV's mechanism of action and therapeutic effects. 

 

All numerical data and quotations are taken directly from the attached document authored by Janes et al. The report 

focuses solely on the Bevacizumab-related findings from the research, excluding patient-specific information. 

 

 

 

Prompt 1 
Article 095: Bevacizumab, Irinotecan, or Topotecan Added to Temozolomide for 
Children With Relapsed and Refractory Neuroblastoma: Results of the 
ITCC-SIOPEN BEACON-Neuroblastoma Trial, Moreno L. et al. 2024, 9479 words  
3.5 Sonnet: 24.88 s, 527 words 
Human Verifications. Author: Moreno et al., Term 1: ITCC-SIOPEN BEACON-Neuroblastoma trial, Term 
2: irinotecan 



Quote 1: “The HR for PFS was 0.89 (95% CI, 0.63 to 1.27)”, Quote 2: “Within the limits of a phase II trial, 
the BEACON trial provided some evidence that addition of B to T-based chemotherapy improved ORR. It 
also appeared to show some improvement PFS when adding irinotecan or topotecan to T.” 
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Executive Summary 

 

This report analyzes the results of adding Bevacizumab (B) to conventional chemotherapy regimens for children 

with relapsed and refractory high-risk neuroblastoma, based on the ITCC-SIOPEN BEACON-Neuroblastoma trial. 

The study employed a randomized phase II trial design to evaluate Bevacizumab's efficacy when combined with 

various chemotherapy backbones. According to Moreno et al., the addition of Bevacizumab showed some 

promising results in terms of response rates and progression-free survival, though with increased toxicity primarily 

related to myelosuppression. 

 

Technical Details  

 

Study Design and Patient Population: 

The trial utilized a "3 x 2 factorial design" examining Bevacizumab combined with three chemotherapy regimens: 

"temozolomide (T), irinotecan-temozolomide (IT), or topotecan-temozolomide (TTo) with or without B" (Moreno 

et al.). A total of "160 patients with RR-HRNB were included" in the overall study. 

 

Primary Results: 

- Response Rates: According to Moreno et al., "Objective responses were seen in 21 of 80 patients (ORR, 26% 

[95% CI, 17 to 37]) in the B arms, and in 14 of 80 patients (ORR, 18% [95% CI, 10 to 28]) in the non-B arms" 

 

- Survival Outcomes: The authors report that "The HR for PFS was 0.89 (95% CI, 0.63 to 1.27)" and "The 1-year 

PFS in the B arms was 0.46 (95% CI, 0.34 to 0.56) compared with 0.38 (95% CI, 0.27 to 0.49) in the non-B arms" 

 

Safety Profile: 

Moreno et al. note that "Patients receiving B experienced more AEs than those not receiving it. More patients in the 

B-receiving arms experienced neutropenia, anemia, and thrombocytopenia." Specifically: 

- "Ten patients receiving B experienced proteinuria" 

- "Grade ≥3 proteinuria occurred in four patients (5%) receiving B and no patients receiving chemotherapy alone" 

- "No patients had episodes of grade ≥3 bleeding, wound healing complications, fistulae, posterior reversible 

encephalopathy syndrome, congestive heart failure, thromboembolic events, or GI perforation" 

 

Key Insights 



 

1. Efficacy Signal: 

The authors conclude that "Within the limits of a phase II trial, the BEACON trial provided some evidence that 

addition of B to T-based chemotherapy improved ORR. It also appeared to show some improvement PFS when 

adding irinotecan or topotecan to T." 

 

2. Interaction Effect: 

An important finding was that "An unexpected potential interaction between irinotecan and B was seen, with 

possibly greater benefit of B in patients also receiving irinotecan" (Moreno et al.). This interaction was noted to be 

"biologically plausible" given Bevacizumab's effects on the tumor immune microenvironment. 

 

3. Safety Considerations: 

While Bevacizumab increased certain toxicities, particularly hematologic adverse events, the authors note that 

"Consistent with other large trials in the pediatric population, B-specific toxicities seen in adults were rare, although 

grade 3-4 proteinuria occurred in 5% of patients" (Moreno et al.). 

 

4. Future Directions: 

Based on these results, Moreno et al. indicate that "A future study in relapsed/refractory neuroblastoma will 

compare IT-B with a chemoimmunotherapy regimen." This suggests the findings support further investigation of 

Bevacizumab combinations, particularly with irinotecan-containing regimens. 

 

The results demonstrate that Bevacizumab may have a role in treating relapsed/refractory neuroblastoma, 

particularly when combined with certain chemotherapy backbones, though careful attention must be paid to 

managing associated toxicities. 
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Executive Summary 

This study examined the combination of atezolizumab and bevacizumab (Atezo+Bev) therapy in patients with 

appendiceal adenocarcinoma (AA). According to Hornstein et al., the research demonstrated promising efficacy, 

with "100% disease control rate (1 partial response, 15 stable disease)" and "progression-free survival (PFS) of 18.3 

months." These results were significantly better compared to standard chemotherapy treatments, suggesting 

potential clinical value for this therapeutic approach in AA patients who cannot undergo surgical resection. 

 

Technical Details 

The study design involved bevacizumab administered at "15 mg/kq i.v." on a "21-day cycle" as reported by 

Hornstein et al. The researchers established a synthetic control cohort to compare outcomes, finding that "mPFS for 

the matched line of therapy from synthetic control cohort was only 4.4 months (95% CI: 3.1-12.2), significantly 

shorter compared with Atezo+Bev (HR = 1.9, P = 0.041)."  

 

Safety analysis showed manageable toxicity profiles. As noted by Hornstein et al., "Grade 3 treatment-emergent 

adverse events (no grade 4/5) occurred in 6 (37.5%) patients" with "no patients required treatment discontinuation 

due to side effects." 

 

The researchers highlighted historical precedent for bevacizumab's potential, noting that "Bevacizumab has 

previously been shown to be active when combined with chemotherapy in highly mucinous tumors and is known to 

be active in peritoneal metastases; notably it has single-agent activity against platinum-resistant ovarian cancer, 

another tumor with tropism for the peritoneal cavity." 

 

Key Insights 

Several important findings emerged regarding bevacizumab's role in AA treatment: 

 

1. Survival Benefits: The combination therapy showed substantial improvement in progression-free survival. As 

Hornstein et al. report, the "14-month extension in PFS in conjunction with a favorable safety profile argues 

strongly that Atezo+Bev be investigated further in this orphan disease." 

 

2. Patient Response: Treatment efficacy appeared consistent across different tumor grades. According to the 

authors, "Atezo+Bev treatment appeared equally efficacious in both well- and moderately-differentiated tumors." 



 

3. Treatment Line Impact: The timing of therapy administration affected outcomes. As noted by Hornstein et al., 

"the PFS for Atezo+Bev when used in first line was longer then when used as 3rd or greater line. However, the fact 

that in 3rd or greater line setting Atezo+Bev performed similarly to SOC highlights that Atezo+Bev, especially 

considering its favorable toxicity profile, should be considered as an additional treatment option in the 

relapse/refractory setting when the only other alternative is often hospice." 

 

The study provides compelling evidence for further investigation of bevacizumab-based therapy in AA treatment, 

particularly given the limited options currently available for patients with unresectable disease. The authors 

conclude that "the combination of Atezo+Bev was well tolerated and demonstrated activity in AA with significant 

improvement in mPFS relative to control. The combination of PD-L1 and VEGF inhibition should be further 

studied in AA." 
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# Impact of Sample Site on RNA Biomarkers for Bevacizumab Therapy in Renal Cell Carcinoma 

 

## Executive Summary 

 

This research examined how tumor sample site (primary vs metastatic) affects the predictive value of RNA 

biomarkers for bevacizumab-based therapy in clear cell renal cell carcinoma (ccRCC). The study analyzed data 

from the IMmotion151 trial comparing atezolizumab plus bevacizumab versus sunitinib. The findings suggest that 

the location of tumor sampling can significantly impact the association between molecular signatures and treatment 

outcomes with bevacizumab combination therapy. 

 



## Technical Details 

 

The analysis included molecular tissue cluster (MTC) classifications from the IMmotion151 trial examining 

atezolizumab plus bevacizumab (Az/Bv). According to Eismann et al., when analyzing progression-free survival 

(PFS): 

 

"MTC4-primary (HR 0.50, 95% CI 0.29-0.85; p = 0.01) and MTC4-metastasis (HR 0.55, 95% CI 0.22-1.42; p = 

0.22)" showed similar associations with PFS on Az/Bv therapy. 

 

The authors note that sample availability created some analytical limitations. As stated by Eismann et al.: 

 

"we had to exclude cluster 7, the smallest group with a strong association with a favorable response to Az/Bev, 

from our analyses as only four patients (2 in each treatment arm) had data available for metastasis samples." 

 

The study built upon previous work showing bevacizumab's role in ccRCC treatment. As noted by Eismann et al., 

citing earlier research: 

 

"McDermott DF, Huseni MA, Atkins MB, et al. Clinical activity and molecular correlates of response to 

atezolizumab alone or in combination with bevacizumab versus sunitinib in renal cell carcinoma. Nat Med 

2018;24:749-57." 

 

## Key Insights 

 

Several important findings emerged regarding bevacizumab combination therapy: 

 

1. The predictive value of molecular signatures for bevacizumab response varies based on whether the analyzed 

tissue comes from primary or metastatic sites. 

 

2. The association between molecular subtypes and treatment outcomes appears consistent across some clusters, as 

Eismann et al. note: 

"the association between PFS and Az/Bev was similar for MTC4-primary (HR 0.50, 95% CI 0.29-0.85; p = 0.01) 

and MTC4-metastasis (HR 0.55, 95% CI 0.22-1.42; p = 0.22), with pinteraction = 0.64" 

 

3. Sample availability remains a key limitation in biomarker analysis, particularly for certain molecular subtypes 

that may be predictive of bevacizumab response. 

 



The research has important implications for biomarker development in ccRCC treatment. As stated by Eismann et 

al.:  

 

"Our study highlights the tissue site as a potential confounder during biomarker development using transcriptomics 

as clinical tools across solid tumors for patient care." 

 

This work suggests that accounting for tumor sample site is critical when developing and validating biomarkers for 

bevacizumab-based therapy in ccRCC. Further research with larger sample sizes and matched primary/metastatic 

specimens may help optimize biomarker applications for bevacizumab treatment selection. 
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# Bevacizumab Therapy Results Report 

 

## Executive Summary 

 

This report analyzes the findings regarding Bevacizumab (anti-angiogenic) therapy based on a case study and 

related research presented by Liu et al. The authors demonstrated positive outcomes using Bevacizumab as part of a 

multimodality treatment approach for pancreatic adenosquamous carcinoma (PASC) with liver metastasis. The 

therapy was well-tolerated and contributed to achieving complete pathological response when combined with other 

treatments. 

 



## Technical Details 

 

The treatment protocol incorporating Bevacizumab consisted of: 

- One session of transarterial chemoembolization (TACE) 

- Gemcitabine (1000 mg/m² on days 1 and 8) 

- Nab-paclitaxel (125 mg/m² on days 1 and 8)  

- Sintilimab (200 mg) 

- Bevacizumab (200 mg) 

Administered in "21-day cycle[s]" according to Liu et al. 

 

Previous clinical evidence cited by the authors regarding Bevacizumab includes: 

 

As noted by Liu et al., "A phase II trial of bevacizumab plus gemcitabine in patients with advanced pancreatic 

cancer" showed "promising results in phase II trials involving patients with metastatic PC." 

 

Additionally, Liu et al. reference a phase III clinical trial which found that "in 301 patients with PDAC, the 

combination of gemcitabine and erlotinib with bevacizumab significantly improved progression-free survival, 

although no significant extension in overall survival was observed." 

 

## Key Insights 

 

The authors highlight several important points regarding Bevacizumab therapy: 

 

1. Treatment Efficacy: 

The multimodality approach including Bevacizumab achieved complete pathological response, evidenced by the 

authors' finding that post-treatment pathology revealed "a 2 cm necrotic nodule in the liver, with no residual tumor 

cells, minimal fibrosis in the peripheral hepatic vascular bundles, and only mild chronic inflammatory cell 

infiltration." 

 

2. Safety Profile: 

According to Liu et al., during treatment "the patient experienced only mild adverse reactions, including nausea, 

vomiting, and leukopenia, all of which were manageable." 

 

3. Research Context: 



The authors note that "Anti-angiogenic agents have shown promise in PC treatment." Their successful 

implementation of Bevacizumab therapy adds to the growing body of evidence supporting its use in pancreatic 

cancer treatment protocols. 

 

4. Future Applications: 

The positive results reported suggest that Bevacizumab may serve as what Liu et al. describe as "a reference for 

subsequent targeted therapy in PASC treatment." 

 

However, the authors acknowledge limitations, noting that "the findings are based on a single patient, which 

restricts the generalizability of the results. Furthermore, considering tumor heterogeneity and individual variations 

in patient health status and treatment response, the success observed in this case may not be replicable in all MSI-H 

PASC patients." 

 

This report is based solely on information contained in the source document by Liu et al. and uses direct quotations 

to maintain accuracy of the findings presented. 
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Executive Summary 

This report analyzes findings from Wang et al.'s 2024 study examining the five-year safety profile of bevacizumab 

(BEV) through analysis of real-world pharmacovigilance data and randomized clinical trials (RCTs). The research 

combined data from the FDA Adverse Event Reporting System (FAERS) database with a meta-analysis of 8 RCTs 

to comprehensively evaluate BEV's safety profile. The study found that while BEV demonstrates an overall 

acceptable safety profile, certain rare adverse events showed higher real-world occurrence rates than previously 

documented in drug specifications. 



 

Technical Details 

The researchers analyzed "21,161 adverse events related to bevacizumab" (Wang et al.) from the FAERS database 

through Q2 2022. Key demographic data showed: 

- "The proportions of men and women were equal" 

- "The median age ranged between 50 and 75 years" 

- "The main route of administration was intravenous drip"  

- "The total number of adverse events reported in China was 1767, accounting for 8.4%" (Wang et al.) 

 

The meta-analysis component included "8 randomized controlled trials" (Wang et al.) which demonstrated "a higher 

risk of adverse effects, mainly hypertension, in the bevacizumab group than in the non-bevacizumab group" with 

"RR of 1.33 (95% CI: 1.09–1.61, p=0.004, I2=40%)" (Wang et al.). 

 

The most significant adverse event signals based on Proportional Reporting Ratios (PRR) were: 

- "Limb decortication syndrome (PRR=2926)"  

- "Stomal varices (PRR=549)" 

- "Anastomotic (PRR=457)" 

- "Ureteral fistula (PRR=406)" (Wang et al.) 

 

Key Insights 

1. Common vs Rare Events 

While many frequent adverse reactions aligned with known safety data, the study identified several rare events 

occurring at higher rates than previously documented: 

- "Nasal septal perforation (PRR=47.502)" 

- "Necrotizing fasciitis (PRR=20.261)"  

- "Hypertensive encephalopathy (PRR=18.288)" (Wang et al.) 

 

2. System-Level Effects 

The study found BEV-related adverse reactions primarily affected the following systems: 

"Vascular disorders; general disorders and administration site conditions; blood and lymphatic system disorders; 

gastrointestinal disorders; and respiratory, thoracic, and mediastinal disorders" (Wang et al.) 

 

3. Clinical Implications 

The research suggests enhanced monitoring may be needed for: 

- Hypertension, which was "the most common adverse reaction" (Wang et al.) 

- Rare but serious events that showed higher real-world occurrence 



- Patients with risk factors for the identified severe adverse events 

 

The authors conclude that while BEV maintains "a good safety profile" overall, with "HR=1.19, 95% CI:0.85~1.65, 

p=0.32" (Wang et al.), clinicians should maintain vigilance for both common and rare adverse events, particularly in 

at-risk patients. They recommend "active monitoring and timely adjustment of bevacizumab posology during its 

clinical use" (Wang et al.). 

 

The findings underscore the importance of post-marketing surveillance and real-world data in complementing RCT 

safety profiles, particularly for identifying rare but significant adverse events that may not be captured in initial 

clinical trials. 
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Executive Summary 

This report analyzes the research findings related to Bevacizumab (BEV) therapy based on the comprehensive 

review paper by Wei et al. (2024). The authors examine Bevacizumab's role in combination with antibody-drug 

conjugates (ADCs) for treating solid tumors. The research indicates both potential benefits and challenges when 

combining Bevacizumab with ADCs, particularly regarding tumor vessel normalization and drug delivery effects. 

 

Technical Details 

The authors identify several key mechanisms and outcomes related to Bevacizumab therapy: 

 

Vessel Normalization Effects: 



According to "Arjaans et al." the research showed that "normalization of tumor blood vessels triggered by 

bevacizumab hampers antibody uptake." This finding highlights important considerations for timing and dosing of 

combination therapies. 

 

Clinical Trial Outcomes: 

In combination studies with mirvetuximab soravtansine, the authors report that "co-treatment with mirvetuximab 

soravtansine (6 mg/kg adjusted ideal body weight) and bevacizumab (15 mg/kg), administered intravenously once 

every three weeks, was well tolerated" (Wei et al.). 

 

Safety Profile: 

The safety analysis revealed that "grade 1–2 pneumonitis was detected in six patients (9%) when bevacizumab was 

introduced alongside mirvetuximab soravtansine, whereas no instances of pneumonitis were observed with the 

single use of mirvetuximab soravtansine" (Wei et al.). 

 

Timing Considerations: 

The research emphasizes that "the timeframe spanning from normalization to excessive pruning is dependent on 

both the dose of the anti-angiogenic agent and the duration following administration" (Wei et al.). 

 

Key Insights 

1. Therapeutic Window: 

The authors highlight that careful consideration must be given to the timing of Bevacizumab administration in 

combination therapies. As noted by "Oosting et al.", "there is not just one opinion when it comes to ADC combined 

with anti-angiogenesis therapy." 

 

2. Clinical Implementation: 

The research suggests that "co-treatment with ADCs and bevacizumab in a non-clinical trial setting must be 

performed with caution because of a possible reduction in tumoral accumulation of ADCs that may be caused by 

bevacizumab" (Wei et al.). 

 

3. Future Directions: 

The authors conclude that "the dose and time window of ADCs combined with anti-angiogenesis therapy should be 

further explored in future studies" and emphasize that "the establishment of a reasonable model is crucial" (Wei et 

al.). 

 

The findings present a complex picture of Bevacizumab's utility in combination therapies, suggesting both 

opportunities and challenges that require careful consideration in clinical applications. The authors emphasize the 



need for additional research to optimize timing and dosing strategies when combining Bevacizumab with other 

therapeutic agents. 

 

This report summarizes the key Bevacizumab-related findings while maintaining patient confidentiality and 

utilizing direct quotations from the source document to ensure accuracy in representing the authors' findings. 


