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Introduction: Safety of biosimilars is of major relevance for patients and medical
community. The aim of this study was to evaluate the safety and tolerability of a
bevacizumab biosimilar alongside standard chemotherapy in adult patients with
cancer. In addition, the impact on patients’ quality-of-life was assessed.

Methods: This is an observational, multicenter, prospective, phase IV clinical
study conducted from April 2022 to April 2024. Adult patients with metastatic
cancer were enrolled after informed consent signing. Clinical history, adverse
events, and quality of life data were recorded from source documents. Treatment
regimens followed the Clinical Practice Guidelines and the Investigator criteria.

Results: Adult patients (n = 82) were included, 65.8% (n = 54) completed the full
6-cycle treatment, while 34.1% (n = 28) meet the criteria for early discontinuation
including disease progression (18.3%), voluntary withdrawal or dropout (7.3%),
treatment availability or brand switching (4.9%), and serious adverse events (3.7%).
The incidence of adverse events was aligned with prior trials, with 97.5% (n = 80)
of patients reporting at least one adverse event. The severity of adverse events
was mild (86.7%, n = 873), while 11.2% (n = 113) were moderate and 2.1% (n = 22)
severe. Five serious adverse events occurred in four patients. The average ECOG
score at the end of treatment was similar to the basal score (p > 0.05).
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Conclusions: The treatment with the bevacizumab biosimilar Effivia® was
considered well tolerated with no additional safety concerns. The average
quality-of-life remained stable during treatment. These findings contribute to
the growing clinical evidence on the safe use of Effivia® in real-world settings.

KEYWORDS

bevacizumab, biosimilar, metastatic cancer, safety, pharmacovigilance

1 Introduction

Bevacizumab, a recombinant humanized monoclonal antibody,
represents a landmark development in oncology as the first
angiogenesis inhibitor approved by the U.S. Food and Drug
Administration (FDA) in 2004. Initially indicated for metastatic
colorectal cancer, bevacizumab was developed following extensive
research elucidating the role of vascular endothelial growth factor
(VEGF) in tumor angiogenesis. VEGF is a pivotal mediator of
neovascularization, a process critical for tumor growth and
metastatic mechanisms. The approval of bevacizumab marked a
paradigm shift in cancer therapy by offering a targeted approach to
inhibit tumor vascularization and progression (Hurwitz et al., 2004).

Bevacizumab exerts its pharmacological action by binding
VEGF-A, a predominant isoform of VEGF, with high affinity,
thereby neutralizing its interaction with VEGF receptors
(VEGFR-1 and VEGFR-2) expressed on endothelial cells. This
inhibition disrupts downstream signaling pathways involved in
endothelial cell proliferation, migration, and neovascular
formation, effectively suppressing tumor angiogenesis (Ferrara
et al., 2003). Additionally, bevacizumab reduces vascular
permeability, contributing to decreased interstitial fluid pressure
within tumors. With a terminal half-life of approximately 20 days,
bevacizumab facilitates convenient dosing intervals, typically every
2 weeks to 3 weeks, when administered in combination with
chemotherapy (Keating, 2014; Chitoran et al., 2025).

Clinically, bevacizumab has been demonstrated to improve
outcomes across multiple malignancies, including metastatic
colorectal cancer, non-small cell lung cancer (NSCLC), ovarian
cancer, renal cell carcinoma, glioblastoma, and cervical cancer
(Sandler et al., 2006; Garcia et al., 2020). Numerous clinical trials
have shown that adding bevacizumab to standard chemotherapy
regimens significantly enhances progression-free survival and, in
some instances, overall survival. However, its use has been
associated with well-recognized adverse events, including
hypertension, gastrointestinal perforation, bleeding, and
thromboembolic events, thus requiring careful patient selection
and monitoring during treatment (Wang et al., 2024).

The high cost of bevacizumab has presented a significant barrier
to its accessibility, particularly in low-income countries, thereby
driving the development and adoption of biosimilars (Lu et al. 2024).
Biosimilars are biotech drugs that exhibit high similarity to the
reference product in terms of structural, physicochemical,
functional, and clinical characteristics, while offering reduced
costs. The bevacizumab biosimilar Effivia® has undergone
stringent analytical, preclinical, and clinical evaluations to
establish equivalence to the reference product Avastin® (Trukhin
et al., 2021; Schwabe et al., 2023; Zhao et al., 2023). Post-marketing
studies and real-world evidence have further validated its

comparable safety, efficacy, and pharmacological profiles across
various indications (Zhao et al., 2023). In Latin America,
including Mexico, observational studies evaluating the safety of
bevacizumab biosimilars are of major relevance, supporting their
incorporation into clinical practice, thereby enhancing access to
effective and safe oncologic treatments and reducing economic
burdens. The lack of post-marketing safety data on Effivia® in the
Mexican population has been identified as a knowledge
gap. Therefore, we conducted a multicenter observational study
in Mexico to evaluate the safety and tolerability of the bevacizumab
biosimilar Effivia® in adult cancer patients.

2 Materials and methods

2.1 Study design and population

The selection of the study design was based on the primary
objective of the clinical study: to obtain safety and tolerability
information regarding treatment with bevacizumab biosimilar
(Effivia®) solution when used in combination with the standard
chemotherapy in those indications approved in Mexico. This study
was a multicenter, observational, phase IV, prospective, non-
controlled study including patients of both sexes, aged 18 years
and older; with diagnosis of metastatic colorectal cancer, locally
recurrent or metastatic breast cancer, advanced, metastatic, or
recurrent non-small cell lung cancer, metastatic and/or advanced
renal cell carcinoma, epithelial ovarian cancer, fallopian tube cancer,
primary peritoneal cancer, and cervical uterine cancer who were
naïve to bevacizumab, were candidates for treatment with
bevacizumab biosimilar (Effivia®), and who agreed to participate
in the study by signing the informed consent. Patients were excluded
if they meet the following criteria: recent history of severe bleeding
or hemoptysis; risk factors for gastrointestinal bleeding or
perforation; patients with ≥2 g of proteinuria in 24 h; major
surgical procedures within 28 days prior to the start of treatment,
or wounds with incomplete healing; pregnant or breastfeeding
women; known hypersensitivity to any components of the drug,
Chinese hamster ovary cell products, or other recombinant human
or humanized antibodies.

A non-probabilistic sampling method was considered, aiming to
include at least 5% of the total patients potentially exposed to
bevacizumab biosimilar (Effivia®) from August 2022 to April
2024. Considering the stringent analytical, preclinical, and clinical
evaluations to establish the equivalence of Effivia® to the reference
product Avastin®, no active or placebo controls were included. There
were no predetermined treatment protocols; instead, the dosing and
scheduling of the bevacizumab and chemotherapy were determined
based on the specific type of cancer, the local Clinical Practice
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Guidelines, and the Investigator criteria. The exposure time to the
bevacizumab biosimilar (Effivia®) varied; however, a six-cycle
regimen was suggested during the observational period. The
study population received between one and six treatment cycles,
administered every 2 weeks to 3 weeks. A specialized steering
committee was formed, comprising external clinical experts and a
patient advocate, to supervise the scientific advancement and
integrity of the study.

The secondary objectives of the study were as follows: to
determine the frequency of identified risks associated with
bevacizumab; to evaluate the tolerability of bevacizumab
biosimilar treatment, defined as the time elapsed from the first
administration of the drug to its discontinuation due to
unacceptable toxicity; to assess the effect of bevacizumab
biosimilar treatment on patients’ functional status using the
Eastern Cooperative Oncology Group (ECOG) score before and
after completing the treatment regimen according to standard
clinical practice.

This study was conducted in strict compliance with the ICH E6
(R2) and NOM-012-SSA3-2012 guidelines, the Declaration of
Helsinki, the General Health Law Regulation, which establishes
the criteria for conducting health research projects involving
human subjects, and the guidelines set forth by the National
Commission of Bioethics. Prior to participating in the study, all
subjects received a comprehensive explanation of the potential risks,
anticipated benefits, and their rights as research subjects. Patient
data were anonymized and securely handled according to the local
regulations and laws, ensuring the protection of participants’ rights
and privacy. This information was reviewed and approved by the
Institutional Ethics Committees of Instituto Mexicano del Seguro
Social (IMSS) with the reference number R-2022-785-008 and the
Institutional Ethics Committees of Instituto Nacional de
Cancerología with reference number INCAN/CEI/905/21. All
patients provided written informed consent before any study
procedures started. Finally, the clinical study was registered in a
public database [NCT 06313268 (ClinicalTrials.gov)].

2.2 Data collection

Patient data, including safety and quality of life variables, were
evaluated using standard procedures from routine clinical practice.
Adverse events (AE) or significant risks associated with treatment
with bevacizumab biosimilar (Effivia®) were also monitored and
assessed accordingly. The patients’ functional status was assessed
using the ECOG scale, which has been validated by the World
Health Organization (WHO) and adopted by the Clinical Practice
Guidelines in Mexico to indirectly evaluate the quality of life in
oncology patients.

Data collection was conducted prospectively from source
documents during visits and/or chemotherapy/bevacizumab
infusion sessions. Special emphasis was placed on the quality and
traceability of data, from collection to processing and storage in
compliance with ICH (E6R2) Good Clinical Practice guidelines.

Reporting, analysis, and classification of adverse events were
carried out in accordance with the current NOM-220-SSA1-
2016 and pharmacovigilance guidelines. AEs of interest included
but were not limited to the following: severe hemorrhagic events,

venous and arterial thromboembolic events (including deep vein
thrombosis and pulmonary embolism, cardiac ischemia, myocardial
infarction, cerebrovascular accident, transient ischemic attack,
thrombotic microangiopathy, and peripheral arterial ischemia),
gastrointestinal perforation, postoperative wound-bleeding or
-healing complications, new or worsening hypertension requiring
medication, symptomatic congestive heart failure, pulmonary
hypertension, reversible posterior leukoencephalopathy syndrome
(RPLS), and osteonecrosis in children (population not included in
this study).

2.3 Statistical analysis

Demographic and baseline variables, including vital signs and
clinical laboratory values, were analyzed by descriptive statistics.
Data were analyzed in aggregate (pooled across cancer types)
because there were not enough patients in each subgroup to
allow for meaningful comparisons by indication or regimen. The
safety analysis includes data from all enrolled patients, regardless of
protocol adherence. The ECOG score was determined at baseline
and at the end of treatment, including patients who completed the
six treatment cycles. However, a complementary analysis of ECOG
was carried out using data from patients who experienced early
termination or discontinuation (when data were available).
Comparisons between baseline and the last evaluable point were
performed using Student’s t-test for paired samples. A p-value <
0.05 was considered a statistically significant difference.

3 Results

In the present study, 82 patients were enrolled after informed
consent was obtained and eligibility criteria were confirmed. A total
of 65.8% (n = 54) of patients completed the full six-cycle treatment
regimen, while 34.1% (n = 28) discontinued treatment early due to
one of the criteria established in the protocol. Of these, 18.3%
discontinued bevacizumab biosimilar Effivia® treatment due to
disease progression, 7.3% due to voluntary withdrawal or loss to
follow-up, 4.9% for other reasons (primarily the availability of
treatment at institutions or switching to other commercial brands
of bevacizumab), and 3.7% discontinued due to serious adverse events
or a risk outweighing the benefit. No patients were withdrawn from the
study prematurely due to the unacceptable toxicity of the biosimilar
drug. Subject allocation is illustrated in Figure 1 in accordance with the
Consolidated Standards of Reporting Trials (CONSORT) guidelines,
which provide standards for the reporting of clinical trials. Of note, a
patient diagnosed with hepatocarcinoma was enrolled as per the
Investigator criteria. This indication is not approved in Mexico;
however, the investigator deemed that the benefit of treatment with
bevacizumab biosimilar Effivia® solution outweighed the potential
risks. This deviation from the selection criteria was classified as a
major deviation and was promptly reported to the ethics committees.
Demographic characteristics, baseline variables, and type of cancer are
depicted in Table 1. The mean age was 58.3 years, and 45.1% of the
patients were men. The average dosage was 500.52 ± 241.21 mg in the
total population observed. The cancer type dosages were as follows:
colorectal cancer (406.54 ± 125.51 mg), cervical uterine cancer
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(958.50 ± 250.72mg), ovarian cancer (843.89 ± 185.40mg), and others,
including endometrial, breast, and hepatic carcinoma
(743.33 ± 388.12 mg).

Of the study population (n = 82), 80 patients (97.5%) reported at
least one adverse event (AE). Based on the study analysis, 873 AEs
(86.7%) were considered mild, 113 AEs (11.2%) were moderate, and
22 AEs (2.1%) were severe. Only five serious AEs were reported in 4/
82 patients (see Table 2). During the study, three deaths were
reported, two of them attributed to serious AEs comprising
hemorrhagic stroke and intestinal obstruction with septic shock.

Figure 2 shows the analysis of the ECOG score, including
54 patients who completed all six treatment cycles. As shown,
the average ECOG score at baseline was 0.9074 ± 0.4863, without
statistical differences at the end of treatment (p > 0.05).

Many patients showed abnormal vital sign ranges, consistent
with their current pathology or personal medical history and
reported comorbidities (see Table 3).

4 Discussion

The safety profile of bevacizumab has been extensively
characterized for both the reference drug (Avastin®) and the
biosimilar Effivia®. In metastatic colorectal cancer, a meta-
analysis of six randomized controlled clinical trials, involving
3,385 patients, showed that hypertension (RR 2.98, 95% CI,
2.32–3.84), gastrointestinal perforations (RR 5.04, 95% CI,
1.72–14.79), and bleeding (RR 2.07, 95% CI, 1.19–3.62)
significantly increased in patients receiving bevacizumab
(Galfrascoli et al., 2011). Another meta-analysis, which included
15 randomized controlled trials with a total of 6,937 patients, found
that treatment with bevacizumab had a slightly higher risk of any
serious adverse event (pooled RR 1.07, 95% CI, 1.02–1.12) than
other treatments or placebo. The combined risk difference was 5%
(95% CI: 2%–9%), with a number needed to harm (NNH) of
20 treated patients. The analyses indicated a significantly higher
risk for bevacizumab, which was associated with a three-fold
increase in the risk of hypertension [pooled RR 3.06 (95% CI
2.45–3.83)], a two-fold increase in the risk of gastrointestinal
bleeding/perforation, and a lower risk of neutropenia [pooled RR
0.75 (95% CI 0.26–2.19)] (Dai et al., 2013). The results from these
analyses and the accumulated evidence suggest that the benefits of
bevacizumab treatment outweigh the risks, supporting its use in this
indication (Lauro et al., 2014).

Two major cohort studies have focused on evaluating the safety
of bevacizumab: the SAiL (Safety of Avastin in Lung) and ARIES
(Avastin Registry: Investigation of Effectiveness and Safety) trials.
SAiL was a phase IV trial involving 2,212 patients, assessing the

TABLE 1 Summary of demographic characteristics, baseline variables, and type of cancer in the study population.

Total Colorectal cancer Cervical uterine cancer Ovarian cancer Other cancersa

n (%) 82 (100) 65 (79.3) 5 (6.1) 9 (11.0) 3 (3.7)

Sex, male n (%) 37 (45.1) 36 (43.9) 0 (0) 0 (0) 1 (1.2)

Age, years, M (SD) 58.3 (13.4) 60.1 (13.3) 48.0 (14.5) 50.6 (8.8) 60.0 (13.2)

Weight, kg, M (SD) 61.5 (13.4) 60.2 (13.5) 69.0 (11.8) 66.1 (13.7) 63.7 (10.5)

Height, m, M (SD) 1.59 (0.08) 1.60 (0.08) 1.56 (0.05) 1.56 (0.09) 1.57 (0.05)

Diabetes, n (%) 16 (19.5) 13 (15.9) 2 (2.4) 1 (1.2) 0 (0)

Hypertension, n (%) 14 (17.1) 11 (13.4) 2 (2.4) 0 (0) 1 (1.2)

Metastasis (all), n (%) 75 (91.5) 59 (72.0) 5 (6.1) 8 (9.8) 3 (3.7)

Hepatic, n (%) 36 (43.9) 0 (0) 0 (0) 0 (0) 36 (43.9)

Pulmonary, n (%) 32 (39.0) 24 (29.3) 2 (2.4) 4 (4.9) 2 (2.4)

Lymphovascular and ganglionar, n (%) 15 (18.3) 8 (9.8) 2 (2.4) 5 (6.1) 0 (0)

Peritoneal, n (%) 10 (12.2) 8 (9.8) 0 (0) 2 (2.4) 0 (0)

Retroperitoneal, n (%) 10 (12.2) 8 (9.8) 1 (1.2) 0 (0) 1 (1.2)

n, sample size; M, mean; SD, standard deviation.
aEndometrial, breast, hepatic carcinoma.

FIGURE 1
Consolidated Standards of Reporting Trials (CONSORT)
flow diagram.
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TABLE 2 Summary of adverse events (n = 82).

Adverse event (PT) Serious
cases

Non-serious
cases

Total accumulated
AE (PT)

System organ class (SOC)

Alopecia 0 3 3 Skin and subcutaneous tissue disorders

Anemia 1 2 3 Skin and subcutaneous tissue disorders

Arthralgia 0 7 7 Musculoskeletal and connective tissue
disorders

Ascitis 0 2 2 Gastrointestinal disorders

Asthenia 0 155 155 General disorders and administration site
conditions

Vasomotor symptoms 0 1 1 Vascular disorders

Headache 0 36 36 Disorders of the nervous system

Cyanosis 0 1 1 Skin and subcutaneous tissue disorders

Convulsive crisis 0 1 1 Disorders of the nervous system

Hyperhidrosis 0 1 1 General disorders and administration site
conditions

Diarrhea 0 145 145 Gastrointestinal disorders

Dysesthesias 0 5 5 Disorders of the nervous system

Dysphagia 0 1 1 Gastrointestinal disorders

Dysphonia 0 2 2 Respiratory, thoracic, and mediastinal
disorders

Disgeusia 0 2 2 Gastrointestinal disorders

Dyspnea 0 1 1 Respiratory, thoracic, and mediastinal
disorders

Abdominal distension 0 9 9 Gastrointestinal disorders

Dysuria 0 1 1 Renal and urinary disorders

Abdominal pain 0 36 36 Gastrointestinal disorders

Skin pain 0 1 1 Skin and subcutaneous tissue disorders

Pain associated with therapeutic
procedure

0 2 2 General disorders and administration site
conditions

Pain 0 1 1 General disorders and administration site
conditions

Inguinal pain 0 2 2 General disorders and administration site
conditions

Ocular pain 0 1 1 Ocular disorders

Proctalgia 0 8 8 Gastrointestinal disorders

Chest pain 0 2 2 General disorders and administration site
conditions

Peripheral edema 0 1 1 General disorders and administration site
conditions

Elevated blood urea 0 1 1 Complementary examinations

Increased tearing 0 1 1 Ocular disorders

Epistaxis 0 7 7 Respiratory, thoracic, and mediastinal
disorders

Chills 0 2 2 General disorders and administration site
conditions

(Continued on following page)

Frontiers in Drug Discovery frontiersin.org05

Pimentel-Rentería et al. 10.3389/fddsv.2025.1591991

https://www.frontiersin.org/journals/drug-discovery
https://www.frontiersin.org
https://doi.org/10.3389/fddsv.2025.1591991


TABLE 2 (Continued) Summary of adverse events (n = 82).

Adverse event (PT) Serious
cases

Non-serious
cases

Total accumulated
AE (PT)

System organ class (SOC)

Muscle spasms 0 2 2 Musculoskeletal and connective tissue
disorders

Constipation 0 15 15 Gastrointestinal disorders

Hemorrhagic stroke 1 0 1 Disorders of the nervous system

Pyrexia 0 4 4 General disorders and administration site
conditions

Phlebitis 0 2 2 Vascular disorders

Folliculitis 0 1 1 Skin and subcutaneous tissue disorders

Capillary fragility 0 1 1 Vascular disorders

Gingival bleeding 0 1 1 Gastrointestinal disorders

Glossitis 0 1 1 Gastrointestinal disorders

Hematomas 0 1 1 Vascular disorders

Hyperbilirubinemia 0 5 5 Hepatobiliary disorders

Hyperglycemia 0 2 2 Metabolic and nutritional disorders

Heavy menstrual bleeding 0 1 1 Reproductive organ and breast disorders

Skin hyperpigmentation 0 1 1 Skin and subcutaneous tissue disorders

Hypertension 0 8 8 Vascular disorders

Decreased appetite 0 17 17 Metabolic and nutritional disorders

Back pain 0 11 11 Musculoskeletal and connective tissue
disorders

Dizziness 0 5 5 Disorders of the nervous system

Rectal abscess 0 2 2 Gastrointestinal disorders

Melasma 0 1 1 Skin and subcutaneous tissue disorders

Myalgia 0 4 4 Musculoskeletal and connective tissue
disorders

Mucosal inflammation 0 36 36 General disorders and administration site
conditions

Death 1 0 1 General disorders and administration site
conditions

Nausea 0 162 162 Gastrointestinal disorders

Peripheral sensory neuropathy 0 109 109 Disorders of the nervous system

Neutropenia 0 1 1 Blood and lymphatic system disorders

Ear pain 0 3 3 Ear and labyrinth disorders

Palpitations 0 2 2 Cardiac disorders

Weight loss 0 1 1 Complementary examinations

Dry skin 0 1 1 Skin and subcutaneous tissue disorders

Heartburn 0 3 3 Gastrointestinal disorders

Infusion-related reaction 0 1 1 General disorders and administration site
conditions

Rectal bleeding 0 12 12 Gastrointestinal disorders

Gastroesophageal reflux disease
(GERD)

0 1 1 Gastrointestinal disorders

(Continued on following page)
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safety of bevacizumab in first-line treatment at doses of 7.5 mg/kg
and 15 mg/kg in combination with standard chemotherapy for up to
six cycles, followed by bevacizumab until disease progression or

unacceptable toxicity. Significant adverse events (grade 3 or higher)
were infrequent: bleeding occurred in 80 cases (4%), pulmonary
hemorrhage in 15 cases (1%), hypertension in 125 cases (6%),

TABLE 2 (Continued) Summary of adverse events (n = 82).

Adverse event (PT) Serious
cases

Non-serious
cases

Total accumulated
AE (PT)

System organ class (SOC)

Nasopharyngitis 0 1 1 Respiratory, thoracic, and mediastinal
disorders

Gastrointestinal bleeding 0 2 2 Gastrointestinal disorders

Photophobia 0 1 1 Ocular disorders

Palmar-plantar erythrodysesthesia
syndrome

0 90 90 Skin and subcutaneous tissue disorders

Hiccups 0 2 2 Gastrointestinal disorders

Pain in right extremity (foot) 0 1 1 Musculoskeletal and connective tissue
disorders

Tachypnea 0 2 2 Respiratory, thoracic, and mediastinal
disorders

Cough 0 4 4 Respiratory, thoracic, and mediastinal
disorders

Deep vein thrombosis 0 1 1 Vascular disorders

Blurred vision 0 1 1 Ocular disorders

Vomiting 0 37 37 Gastrointestinal disorders

Vulvovaginal pain 0 2 2 Reproductive organ and breast disorders

Xerophthalmia 0 1 1 Ocular disorders

Dry mouth 0 1 1 Gastrointestinal disorders

Intestinal obstruction 1 0 1 Gastrointestinal disorders

Septic shock 1 0 1 Infections and infestations

Total 5 1,003 1,008

The coding of adverse events was performed according toMedDRA terminology; PT, preferred term (as per its abbreviation in English); SOC: MedDRA, SystemOrgan Class. MedDRA,medical

dictionary for regulatory activities.

FIGURE 2
ECOG score in patients who completed six treatment cycles with Effivia

®
. The values 0, 1, and 2 correspond to the ECOG classification assigned by

the investigator. p-values <0.05 represent significant differences.
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proteinuria in 67 cases (3%), and venous thromboembolism in
172 cases (8%) (Barlesi et al., 2013).

In contrast, the ARIES trial was conducted in 1,518 patients with
non-small cell lung cancer, treated with first-line standard
chemotherapy in combination with bevacizumab. In the studied
population, hypertension was observed in 3.8% of cases, while
bleeding (>grade 3) occurred in 1.9% of cases (gastrointestinal
bleeding in 1.1%, pulmonary hemorrhage in 0.7%, and CNS
hemorrhage in 0.1%) (Lynch et al., 2014). Here, we included a
broad range of indications, which increases the generalizability of
the safety outcomes. However, the study did not include enough
patients to analyze safety by cancer type or chemotherapy protocol,
which is an area for future research.

Although a high incidence of adverse events (97.5%) was
observed in the present study, most of these events were
“expected” and mild (86.7%). This is in accordance with the
known safety profile for bevacizumab. The low proportion of
severe AEs suggests that while bevacizumab carries some risk,
these risks are largely manageable. The reported serious adverse
events (4.8%) remain within the expected safety data for
bevacizumab treatment schemes. Two fatalities were attributed
to serious AEs: one due to hemorrhagic cerebrovascular accident
and another due to intestinal obstruction with septic shock.
These outcomes, while serious, are consistent with known
risks associated with anti-angiogenic therapy such as
bevacizumab, which has been linked to complications like
gastrointestinal perforations, bleeding, and thromboembolism
in prior studies.

It is noteworthy that only four patients had an ECOG score = 2,
while the rest were rated by the investigator with an ECOG score =
0 or 1. During treatment with Effivia® solution, the average patient
performance was not affected, as suggested by the ECOG score of
1 at the end of the study. These results suggest that, under the
conditions of this study, the bevacizumab biosimilar Effivia®

contributes to maintaining patient autonomy in performing daily
activities and supports their quality of life.

These findings indicate that treatment with Effivia® solution
in combination with standard chemotherapy, administered every
2 weeks or 3 weeks for six cycles, is a safe and well-tolerated
therapeutic alternative. Based on these results, no specific
monitoring strategies or patient selection criteria for Effivia®

are anticipated. It is important to note that not assessing the
safety and tolerability of Effivia® beyond six cycles in patients who

required a second six-cycle treatment represents a study
limitation. These findings contribute to the growing evidence
on the safety and tolerability of Effivia® in real-world settings,
giving oncologists and payers confidence that the biosimilar is a
safe option.

Data availability statement

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and accession
number(s) can be found below: NCT 06313268 ClinicalTrials.gov.

Ethics statement

The study was approved by the Institutional Ethics Committees
of Instituto Mexicano del Seguro Social (IMSS) and the Institutional
Ethics Committees of Instituto Nacional de Cancerología. The study
was conducted in accordance with the local legislation and
institutional requirements. The participants provided their
written informed consent to participate in this study.

Author contributions

AP-R: formal analysis, investigation, resources, and
writing – review and editing. DC: formal analysis, investigation,
resources, and writing – review and editing. ED: formal analysis,
investigation, resources, and writing – review and editing. DS:
investigation, resources, supervision, and writing – review and
editing. MS: investigation, resources, supervision, and
writing – review and editing. JN: investigation, resources,
supervision, and writing – review and editing. LD-R:
conceptualization, formal analysis, investigation, methodology,
project administration, supervision, writing – original draft, and
writing – review and editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

TABLE 3 Summary of vital signs in the study population.

Treatment cycle 1 2 3 4 5 6

Patients n (%) 82 (100) 78 (95.12) 76 (92.68) 70 (85.37) 64 (78.05) 54 (65.85)

HR (bpm), M (SD) 78.71 (6.30) 78.4 (9.64) 78.76 (8.83) 79.49 (8.73) 78.27 (8.91) 78.16 (8.61)

VR (vpm), M (SD) 17.34 (1.44) 17.23 (1.72) 17.42 (1.68) 17.44 (1.46) 17.66 (1.48) 17.58 (1.44)

SBP (mmHg), M (SD) 115.40 (10.02) 116.03 (14.33) 115.76 (13.43) 117.39 (12.79) 117.81 (13.72) 118.63 (11.82)

DBP (mmHg),M (SD) 76.22 (6.76) 74.68 (9.49) 73.96 (7.56) 73.87 (8.50) 73.61 (8.73) 74.32 (8.29)

Temperature (°C), M (SD) 36.20 (0.29) 36.27 (0.32) 36.28 (0.36) 36.26 (0.35) 36.37 (0.41) 36.38 (0.37)

n, sample size; bpm, beats per minute; HR, heart rate; bpm, beats per minute; VR, ventilatory rate; vpm, ventilations per minute; SBP, systolic blood pressure; DBP, diastolic blood pressure;

mmHg, millimeters of mercury; M, mean; SD, standard deviation.
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