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Envafolimab, a PD-L1 inhibitor, has demonstrated potential in treating advanced malignant solid tumors (AMST). To study its’ efficacy and safety in AMST, our retrospective study recruited 64 patients with various AMST, and treated with Envafolimab (400 mg every 3 weeks). We divided the patients into two cohorts: Cohort 1 (25 patients) receiving Envafolimab as first-line therapy, and Cohort 2 (39 patients) receiving it as second-line or subsequent therapy. Our analysis focused on Envafolimab’s efficacy and safety. Over a median follow-up of 7.1 months, Cohort I reported a Disease Control Rate (DCR) of 72.0% and an Objective response rate (ORR) of 12.0%, while Cohort II had a DCR of 51.3% and an ORR of 5.1%. Notably, patients with more than four treatment cycles showed higher DCR and longer Progression-Free Survival (PFS) than those with fewer cycles. Adverse events were observed in 68.8% of patients, with severe events (CTCAE grade 3/4) in 14.1%. Most adverse events were mild, leading to treatment discontinuation in only 3.1% of patients, with no life-threatening events reported. In summary, Envafolimab is a safe and effective treatment for AMST, in both initial and later therapy stages, particularly with extended treatment duration, meriting further clinical trials.
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1 INTRODUCTION
Globally, there has been a notable increase in the prevalence of malignant tumors, and China has been a significant part of this trend. China has seen an alarming increase in both incidence and death rates linked to these malignant tumors. This positions it as one of the primary health issues confronting the nation. According to data from the 2019 National Death Cause Survey Report, malignant tumors have emerged as the leading cause of death, accounting for approximately 24.09% of all fatalities. Notably, cancers affecting vital organs like the lungs, liver, and stomach have played a major part in driving this statistic. Additionally, colorectal and esophageal cancers also contributed significantly to this distressing trend by constituting around 69.25%of reported causes (Feng et al., 2019; Han et al., 2022; Pan et al., 2023). Traditional therapeutic approaches including surgical procedures coupled with radiotherapy or chemotherapy are capable enough to target cancer cells but also inadvertently harm healthy tissues and cells, causing significant collateral damage that negatively affects patients’ quality of life leading to less than ideal treatment outcomes. Henceforth, there exists an immediate requirement for innovative treatments aimed at enhancing efficacy while ensuring safety, thereby improving long-term survival prospects particularly among those diagnosed with advanced solid tumor malignancies (Han et al., 2022).
Recent advancements made within immunotherapy-related research have led to substantial improvements regarding prognosis alongside elongating survival durations among cancer-affected individuals. The application of either singly or adjuvantly used immunotherapeutic agents has considerably decelerated disease progression while simultaneously uplifting overall patient wellbeing, thus emerging as a novel paradigm shift following surgery, radiation therapy, and chemo-based interventions (Mehdizadeh et al., 2021; Wan, Ryan, and Seymour, 2021). Immune Checkpoint Inhibitors (ICIs), a new generation of anti-cancer drugs, liberate the immune system enabling it to destroy tumorous growths by inhibiting negative costimulatory molecules like cytotoxic T lymphocyte-associated protein-4 (CTLA-4) and programmed death receptors (PD-1/PD-L1). Currently, numerous clinical trials indicate curative potential exhibited by immunotherapy. Following approval of Ipilimumab (a CTLA-4 inhibitor) by FDA for advanced melanoma, Nivolumab and Pembrolizumab (PD-1 inhibitors) for non-small cell lung cancer, renal carcinoma, and metastatic melanoma, immunotherapy has been recognized as the third systemic treatment option besides cytotoxic chemotherapy and targeted therapy (Sharma et al., 2017; Syn et al., 2017). However, intravenous administration of pembrolizumab, nivolumab, along with other PD-1/PD-L1 monoclonal antibodies can trigger severe immune-related adverse events (imAEs), potentially fatal infusion reactions thereby making the infusions themselves problematic (Kwok et al., 2016; Yau et al., 2023). This necessitates more effective, safe, easily administrable therapeutic drugs or regimens.
Envafolimab, a revolutionary fusion protein comprising two primary constituents: humanized single-domain anti-PD-L1 antibody combined with human immunoglobulin IgG1 Fc fragment, is the first recombinant humanized PD-L1 antibody to reach the clinical stage. It also holds the distinction of being the sole approved subcutaneous injectable immunotherapeutic agent, providing convenience for both patients and healthcare settings. Envafolimab exhibits excellent tissue penetration capabilities, ensuring uniform infiltration within tumorous tissues compared to regular monoclonal antibodies (Zhang et al., 2017). Pre-clinical studies reveal high concentrations of Envafolimab effectively inducing cytokine secretion in T-cells while demonstrating superior anti-tumor efficacy at comparable dosages against Durvalumab (Wang et al., 2023). Owing to its potential therapeutic benefits, the National Medical Products Administration (NMPA) granted approval to Envafolimab on 25 November 2020, for treating adult patients diagnosed with unresectable/metastatic solid tumors exhibiting high microsatellite instability (MSI-H)/deficient mismatch repair (dMMR).
Phase I clinical trial showed that the safety and pharmacokinetics of Envafolimab were similar to those of other traditional antibodies. In this trial, 28 patients with advanced solid tumors received subcutaneous Envafolimab (0.01–10 mg/kg) once a week during the dose-escalating phase (n = 18). The pharmacokinetic findings showed that there was no dose-limiting toxicity and that the median time to maximum Envafolimab plasma concentration was 4–7 days. Patients in the dose-finding phase (n = 10) were administered 300 mg of envafolimab subcutaneously every 4 weeks. In a stable state, the medication’s half-life was increased to 23 days. Hypothyroidism (14%), diarrhea (14%), nausea (18%), and fatigue (29%) were reported as the most frequent TEAEs. The three patients who experienced grade 3 adverse reactions did not exhibit any injection site reactions or grade IV drug-related adverse reactions (Papadopoulos et al., 2021) The safety, tolerance, and pharmacokinetics of subcutaneously injected Envafolimab was evaluated in a Japanese cohort of patients with advanced solid tumors. Envafolimab was well tolerated and importantly showed long-lasting anti-tumor activity in different regimens (Shimizu et al., 2022). A Phase II clinical study of Envafolimab combined with FOLFOX, as first-line treatment for advanced adenocarcinoma of stomach/esophagogastric junction, also showed good safety and tolerability, and clear preliminary anti-tumor effect (Xiang et al., 2012). Based on the existing cumulative data in the clinical setting, subcutaneous administration of Envafolimab is safe and tolerable in a wide dose range among subjects with advanced cancers (0.01 to 10 mg/kg Q1W). The versatility in dosing reflects the adaptability of Envafolimab, providing clinicians with a range of therapeutic options to tailor treatment according to patient needs and responses. No obvious dose independence was observed.
Thus, this retrospective study aims at evaluating the safety alongside effectiveness of Envafolimab when used in the management of advanced malignant solid tumors, thus offering valuable clinical insights benefiting a larger patient population affected by such malignancies.
2 MATERIALS AND METHODS
2.1 Dataset overview
The research conducted a retrospective examination of clinical data from patients suffering from advanced malignant solid tumors who were administered Envafolimab at the hospital affiliated to Department of Medical Oncology, spanning December 2021 to February 2023. The final follow-up was concluded on 16 February 2023. Prior to receiving Envafolimab treatment, all patients underwent extensive pre-treatment assessments including hematology tests, biochemistry analysis and other pertinent diagnostic examinations. Eligibility criteria included: 1) Age ≥18 years; 2) Cytologically or histopathologically confirmed advanced malignant solid tumors in stages III/IV; 3) At least one quantifiable lesion as per RECIST 1.1 guidelines; 4) An ECOG Performance Status score ranging between zero and one; and 5) Normal operation of major organs along with bone marrow healthiness. Exclusion parameters encompassed: previous experience of PD-L1/PD-1 inhibitor therapy, serious cardiopulmonary conditions or autoimmune diseases or immunodeficiency disorders alongside organ transplantation history; incomplete clinical records that hinder evaluation efficacy assessment plus adverse reaction occurrence frequency determination; and absence of follow-up information due to patient attrition. The study obtained approval from our hospital’s institutional ethics committee (Ethics Approval No.: AMU-FAH-EC-Fast-PJ2023-04-52), adhering strictly to the Declaration of Helsinki principles besides local legislation enforcement. Written informed consent was secured prior initiating any treatment procedure.
2.2 Therapeutic approaches
Patients received monotherapy with Envafolimab at different lines of therapy, which continued until disease progression detection, death eventuality, toxicity development manifestation, or withdrawal consent given by patient. Cohort 1 (25 patients) received Envafolimab as first-line therapy, and Cohort 2 (39 patients) received it as second-line or subsequent therapy. Envafolimab dosage regimen comprised subcutaneous administration every 3 weeks (400 mg/Q3W). This protocol deviated slightly from standard weekly doses but demonstrated safety measures coupled with effectiveness for treating unresectable MSI-H/dMMR colon cancer patients, as outlined by Wang et al. (2023)
2.3 Efficacy appraisal and adverse reactions
Effectiveness was gauged bi-monthly (every 2 cycles or a cycle equivalent to 3 weeks) using RECIST v1.1 guidelines. Assessment results were categorized into Complete Response (CR) - total clearance of all target lesions; Partial Response (PR) - reduction in sum diameters of baseline lesions by ≥ 30%; Progressive Disease (PD) - increment in the sum of diameters for baseline lesions by ≥ 20% or new lesion emergence; Stable Disease (SD) - neither sufficient shrinkage to qualify for PR nor adequate increase warranting PD categorization. Primary study outcomes included Objective Response Rate (ORR), Disease Control Rate (DCR), Progression-Free Survival (PFS), Overall Survival (OS). ORR is represented as the proportion of patients achieving CR/PR, while DCR includes patient count with CR, PR, and SD classification. PFS measures the time span from Envafolimab initiation until disease progression detection or death eventuality. OS calculates the duration between treatment commencement till death occurrence. Adverse reactions, including Treatment-Emergent Adverse Events (TEAEs) and Serious Adverse Events (SAEs), were recorded and classified according to NCI Common Terminology Criteria for Adverse Events (CTCAE) version 5. SAE category encompassed any TEAE resulting in fatality (excluding primary disease progression), life-threatening conditions manifestation, or extended hospital stay.
2.4 Statistical analysis
We used SPSS software (version 25, IBM United States) for performing the statistical analysis. Following examining normality test, normally distributed data was expressed as mean ± standard deviation (mean ± SD) and inter-group comparisons made utilizing t-tests. Non-normally distributed data were represented by the median (M) and interquartile range (IQR), with values at the 25th and 75th percentiles (P25, P75), and analyzed using the rank-sum test. Count data expression used number (%) representation followed by Chi-square testing/Fisher’s exact tests. Descriptive statistics applied to safety-related data. ORR and DCR were analyzed as binary variables (yes/no). Median follow-up time, PFS, and OS were estimated using Kaplan-Meier curves, with 95% confidence intervals for ORR, DCR calculated via the Clopper-Pearson method. DCR subjected to logistic regression analysis in a multivariate context while the Cox Proportional Hazards model applied to PFS data during multivariate analysis identifying independent prognostic factors. Statistical significance was set at a threshold of p ≤ 0.05.
3 RESULTS
3.1 Baseline characteristics
This study involved conducting an analysis on the clinical data of a cohort comprising 64 patients who had received a diagnosis of advanced malignant solid tumors at stages III and IV. As shown in Table 1, 82.8% of the total population were male (n = 32: 23 cases in cohort 1 and 30 cases in cohort 2), while 17.2% were female (n = 11: 2 cases in cohort 1 and 9 cases in cohort 2). The age distribution exhibited considerable variability, ranging from 29 to 86 years (mean = 64.3 years). There was no statistically significant difference in the mean age between two groups. The individuals in this study were diagnosed with different types of cancer including lung cancer (cohort 1 = 5 cases and cohort 2 = 13 cases), gastric cancer (cohort 1 = 7 cases and cohort 2 = 5 cases), liver cancer (cohort 1 = 7 cases and cohort 2 = 4 cases), and esophageal cancer (cohort 1 = 2 cases and cohort 2 = 6 cases). Envafolimab was administered as a single-agent therapy in only three patients (4.7%; cohort 1 = 1 case and cohort 2 = 2 cases), which indicates its limited utilization within specific clinical contexts. A larger portion of the group (56.3%; cohort 1 = 19 cases and cohort 2 = 17 cases) received Envafolimab alongside chemotherapy agents like albumin - bound paclitaxel and oxaliplatin-showcasing a preference for integrated treatment approaches. Among these patients receiving targeted therapies were those treated with EGFR inhibitors like gefitinib and osimertinib - accounting for eighteen cases (28.1%; cohort 1 = 3 cases and cohort 2 = 15 cases). This highlights a growing trend towards precision medicine based on tumor genetics. Additionally noteworthy is that seven patients (10.9%; cohort 1 = 2 cases and cohort 2 = 5 cases) underwent combination treatments involving Envafolimab along with both chemotherapy and targeted therapy - indicating the implementation of multi-pronged strategies against more resistant tumor profiles. The duration of therapy exhibited variability across participants. Specifically, 40 cases (62.5%; cohort 1 = 14 cases and cohort 2 = 26 cases) underwent one to four cycles of treatment, while 24 cases (37.5%; cohort 1 = 11 cases and cohort 2 = 13 cases) underwent more than four cycles. This could possibly indicate either sustained positive responses or ongoing therapeutic plans (Table 1).
TABLE 1 | Baseline characteristics of patients.
[image: Table 1]3.2 Comparative efficacy of envafolimab in first and second-line therapies
The effectiveness of envafolimab was evaluated in 64 patients as of 16 February 2023, with a median follow-up period of 7.1 months (ranging from 5.0 to 9.2 months). Envafolimab was used as a second-line or later therapy by most of the study’s subjects (n = 39,60.9%), highlighting its usefulness in treating situations where patients are resistant to previous treatments (Table 2). The efficacy evaluation, as shown in Table 2, revealed that of the patients on first-line therapy, 3 had a Partial Response (PR), 15 had Stable Disease (SD), and 7 had Progressive Disease (PD). This led to an Objective response rate (ORR) of 12.0% and a Disease Control Rate (DCR) of 72.0%. By comparison, patients receiving second-line therapy or higher did not show any CR; instead, 2 showed PR, 18 had SD, and 19 had PD, resulting in an ORR of 5.1% and a DCR of 51.3%. These results shed light on the disparate outcomes in this patient cohort according to the therapeutic line.
TABLE 2 | Efficacy evaluation of patients who had advanced malignant solid tumor and received different therapy lines.
[image: Table 2]3.3 Impact of clinical stage, therapy line, and treatment cycles on response rates in envafolimab treated patients: Univariate analysis
The analysis of the ORR and DCR in a clinical study of Envafolimab for advanced malignant solid tumors revealed diverse outcomes depending on clinical staging, number of therapy lines, and treatment cycles. These findings are presented in Table 3 for ORR and Table 4 for DCR.
TABLE 3 | Antitumor activities based on clinical staging, number of therapy lines, and treatment cycles.
[image: Table 3]TABLE 4 | Univariate analysis and multivariate logistic regression analysis of DCR.
[image: Table 4]The results of clinical staging analysis indicated that there was no statistically significant disparity in ORR between stage III and stage IV patients. Additionally, there was no significant difference observed in DCR between these two stages. No statistically significant differences were observed in ORR or in the univariate DCR analysis when comparing the number of therapy lines. However, the multivariate analysis revealed a significant difference in the DCR when comparing first-line treatment to second-line and subsequent treatments. In relation to the treatment cycles, individuals who underwent 1 to 4 cycles exhibited an ORR of 2.5% and a DCR of 50.0%. Conversely, patients who received more than 4 cycles demonstrated an ORR of 16.7% and a DCR of 75.0%. The observed discrepancy in DCR exhibited statistical significance, implying a potential correlation between an increased number of treatment cycles and improved disease control outcomes.
3.4 Impact of clinical stage, therapy line, and treatment cycles on response rates in envafolimab treated patients: Multivariate analyses
The treatment efficacy of Envafolimab in our cohort was statistically analyzed to determine the influence of clinical stage, treatment cycle, and number of therapy lines on PFS. As illustrated in Table 5, undergoing more than four treatment cycles significantly impacts PFS compared to patients who completed one to four cycles. The Hazard Ratio (HR) for patients receiving more than four cycles was 0.259, indicating a lower risk of progression or death for patients receiving an extended treatment. Furthermore, stage III and IV patients had median PFS of 3.7 and 3.5 months, respectively. The difference was not statistically significant. Patients who recieved Envafolimab as a first-line treatment had a median PFS of 5.4 months, compared to 3.2 months for those treated second-line or later.
TABLE 5 | Univariate analysis and multivariate cox regression analysis of PFS.
[image: Table 5]This comprehensive analysis underscores the beneficial effects of a higher number of treatment cycles in patients receiving Envafolimab, both in terms of sustaining disease control and prolonging the time before disease progression.
3.5 Analysis of progression-free survival (PFS) based on clinical stages and treatment lines
Figure 1A illustrates the study of median PFS in 64 patients treated with Envafolimab. The entire cohort’s median PFS was 3.7 months. Patients with stage III cancer had a median PFS of 3.7 months, while those with stage IV cancer experienced a median PFS of 3.5 months. However, statistical analysis showed no significant difference between these groups (p = 0.320), as depicted in Figure 1B.
[image: Figure 1]FIGURE 1 | PFS survival curve of patients with advanced malignant solid tumors treated with Envafolimab: (A) PFS survival curve of all patients; (B) PFS survival curves of patients with different clinical stages (blue line represents stage III and red line represents stage IV); (C) PFS survival curves of patients receiving different lines of therapy (blue line represents the first line, red line represents the second line and above); (D) PFS survival curve of patients receiving different treatment cycles (blue line represents patients receiving 1 to 4 cycles, red line represents patients receiving more than 4 cycles).
The effect of treatment lines on median PFS was also analyzed. Patients receiving first-line therapy had a median PFS of 5.4 months, longer than the approximate 3.2 months in patients undergoing second-line or subsequent therapies, as indicated in Figure 1C. Furthermore, number of treatment cycles also affected PFS outcomes. Those who received 1 to 4 cycles had a median PFS of approximately 2.6 months. In contrast, patients treated for more than 4 cycles showed a longer median PFS of about 6.5 months (p < 0.001), as shown in Figure 1D. The median OS remained undetermined, suggesting the need for extended observation to assess potential long-term survival benefits.
3.6 Adverse events in patients treated with envafolimab for advanced malignant solid tumors
In this study, 95.3% of patients (61 out of 64) experienced varying TEAEs, detailed in Table 6. Anemia, decreased platelet count, Loss of appetite, increased transaminases, hypokalemia, decreased glomerular filtration rate, and increased blood bilirubin detected as most common adverse events with 30% or higher incidence. 29.7% of patients (19 out of 64) had severe TEAEs of CTCAE grade 3 to 4, with decreased platelet count and white blood cell count being the most common with incidence of 5% or higher. Note that the study had no grade 5 TEAEs. 20.3% of patients (13 out of 64) showed serious adverse events (SAEs) like enteritis, pulmonary infection, obstructive jaundice, upper gastrointestinal bleeding, myelosuppression, rash, hypothyroidism, infective endocarditis, and nephritis. 68.8% of these events (44 out of 64) were TEAEs related to the administration of Envafolimab. For TEAEs specifically related to Envafolimab, the incidence of CTCAE grade 3/4 events was 14.1% (9 out of 64), with no individual type of TEAE surpassing the 5% incidence mark. Events that occurred at an incidence of 1% or more included anemia, increased blood bilirubin, increased transaminases, decreased platelet count, decreased white blood cell count, loss of appetite, fever, rash, and pulmonary infection. Due to adverse reactions related to Envafolimab, 3.1% of patients (2 out of 64) discontinued the treatment. One patient ceased treatment due to immune-related liver injury, and another due to a severe rash on the back. However, no life-threatening TEAEs were reported.
TABLE 6 | The incidence of all grades of TEAEs related to Envafolimab ≥10%.
[image: Table 6]Injection site reactions were observed in 3.1% of patients (2 out of 64), presenting as skin redness or rash with itching, but all were classified as mild to moderate in severity (grade 1/2), as detailed in Table 6. This safety profile emphasizes the need for careful monitoring of patients receiving Envafolimab, particularly for hematological toxicity and liver function disturbances.
In our study, the management of TEAEs due to Envafolimab, a common issue in cancer treatment with PD-L1 inhibitors, involved temporarily interrupting the drug administration until the TEAE improved to Grade 0-1. For severe cases (CTCAE grade 3/4), we might consider permanently discontinuing the treatment. Additionally, corticosteroids were used for managing immune-related adverse events. These approaches align with standard oncological practices for ensuring patient safety and effective treatment management.
4 DISCUSSION
In our research, we assessed the effectiveness and safety of Envafolimab in addressing advanced malignant solid tumors. The results indicated that both standalone treatment and combined therapy with Envafolimab displayed a manageable safety record. The incidence and severity of TEAEs were basically consistent with the known adverse reactions of chemotherapy, targeted therapy, and Envafolimab, and no new safety concerns were observed. A total of 68.8% of patients had TEAEs related to Envafolimab. Although the incidence of grade-3/4 TEAEs related to Envafolimab reached 14.1%, the incidence of all adverse reactions was lower than 5%, and no grade-5 TEAEs related to Envafolimab occurred. Two patients discontinued Envafolimab due to adverse reactions related to Envafolimab, and their symptoms improved after stopping treatment.
Clinically, Envafolimab, particularly as a second-line therapy, showed promising outcomes. The ORR, DCR, and PFS were favorable, suggesting that Envafolimab could offer durable responses, essential for patients with advanced diseases. This aligns with similar studies, reinforcing PD-L1 inhibition’s role in treating MSI-H/dMMR advanced solid tumors (Li et al., 2021). With a median follow-up period of 11.5 months, this study included a total of 103 patients diagnosed with advanced cancer. The ORR for patients with advanced solid tumors, advanced gastric cancer (GC), advanced colorectal cancer (CRC), and other solid tumors were reported as 44.7%, 55.6%, 40.0%, and 43.1%, respectively. The median DOR was not achieved, and the 12-month DOR rates of patients with advanced CRC, advanced GC, and other solid tumors and all populations were 88.4%, 100%, 100%, and 92.2% respectively. The median PFS was 11.1 months. The median OS was not achieved, and the 12-month OS rates of patients with advanced CRC, advanced GC, and other solid tumors and all populations were 72.9%, 83.3%, 75.0%, and 74.6% respectively. These results are particularly compelling, suggesting that Envafolimab may offer durable responses in a clinical setting, a crucial factor for patients with advanced disease. The incidence of all grades of TEAEs was 96%, with 16 patients (15.5%) having Grades 3/4 drug related TEAEs. Although no study drug-related grade-5 TEAEs were observed, 2.9% of the subjects stopped treatment permanently due to drug-related TEAEs. The incidence of injection site reaction was low (8.7%) graded-1/2, and there were no related SAEs or events leading to permanent drug withdrawal (Li et al., 2021).
In our study, Envafolimab also showed a clear anti-tumor effect in the clinical setting. The ORR, DCR, and median PFS of patients with advanced malignant solid tumors that received Envafolimab as the first-line therapy were 12.0%, 72.0%, and 5.4 months respectively. A notable aspect of our study is the efficacy of Envafolimab in a broader patient population, including various tumor types beyond the MSI-H/dMMR subset. Despite the lower efficacy rates compared to the aforementioned Phase II study, the outcomes underscore the potential of Envafolimab to provide clinical benefit across various tumor types and treatment lines. After failing curative treatment intent for advanced malignant solid tumors with the first-line systemic standard of care, patients received Envafolimab and had a resulting ORR, DCR, and median PFS of 5.1%, 51.3% and 3.2 months respectively, showing that Envafolimab had good outcome both as the first-line therapy and the back-line therapy for extensive cancer types. The observed disparity in efficacy rates may be partly explained by the broader and more heterogeneous patient population in this study, which included tumor types beyond the MSI-H/dMMR subset known to be particularly responsive to PD-1/PD-L1 blockade (Le et al., 2015; Bonneville et al., 2017). The two cancers that had the highest incidence (>10%) were GC and CRC (Amonkar et al., 2019). Clinical outcomes, however, might not be as successful as those documented in clinical trials since most patients in real-world practice might not be able to undergo mismatch repair (MMR) or microsatellite instability (MSI) detection. Moreover, this study showed that there was no statistical difference in ORR, DCR, and PFS between patients with different clinical stages, and the DCR and PFS of patients treated for more than 4 cycles were higher than those treated for 4 cycles or less indicating that Envafolimab can be advantageous in treating malignant solid tumors, with longer the treatment duration providing the higher curative effect and better prognosis.
Furthermore, Envafolimab’s TEAEs showed a similar incidence rate to other PD-1 inhibitors in this category, with about 20% of patients experiencing grade ≥3 TEAEs and 10% facing immune-related reactions. Unlike pembrolizumab, which caused immune enteritis and pneumonia in 2%–7% and 1%–5% of patients respectively, these conditions were not observed in those treated with Envafolimab. This distinction could be linked to the different interactions between PD-1 and PD-L2. Considering serious immune-related TEAEs as a limiting factor in immunotherapy, Envafolimab appears more suitable for high-risk groups like elderly patients with interstitial lung diseases (Xiao et al., 2014; Yu et al., 2019; Chen et al., 2022). Unlike pembrolizumab and other approved PD-1/PD-L1 antibodies administered intravenously-potentially leading to life-threatening infusion reactions-Envafolimab is given subcutaneously without such reactions (Kwok et al., 2016). In this study, 29.7% of patients switched to Envafolimab following the failure of other PD-1 inhibitors, mainly due to disease progression or immune-related TEAEs, suggesting its potential as a preferred option post-failure of other ICIs. Envafolimab’s subcutaneous administration, taking only 30 s, offers greater convenience and patient compliance, particularly for those needing long-term therapy. It can be administered by community doctors or at home, enhancing patients’ quality of life. Its 400 mg Q3W dosage further simplifies treatment compared to the standard 150 mg QW regimen. Additionally, Envafolimab’s high stability and non-reliance on cold-chain transportation reduce the medical resource burden. However, this single-center retrospective study’s biases necessitate further large-scale, multi-center randomized controlled trials, focusing on specific cancer types, treatment regimens, and therapy lines to optimize Envafolimab treatment strategies.
A comparison between the safety profiles of Envafolimab and other PD-L1 inhibitors has revealed interesting insights. Our research highlights a 68.8% occurrence rate of adverse events associated with Envafolimab, with 14.1% classified as severe under the CTCAE grade 3/4 criteria. In contrast, a study on Atezolizumab treatment in urothelial carcinoma patients reported a similar incidence rate of about 69%, with severity at levels 3/4 accounting for 15% (Rosenberg et al., 2016). Research into Pembrolizumab showed that approximately 60% of bladder cancer patient cohorts experienced adverse events, with 17% categorized as level 3 severity or higher (Bellmunt et al., 2017). Another comprehensive evaluation revealed that Nivolumab is linked to an adverse event rate of 71% among non-small cell lung cancer patients, albeit with only 10% being severe (Borghaei et al., 2015). These comparisons indicate that Envafolimab’s safety profile is comparable to that of existing PD-L1 inhibitors, potentially offering a slightly lower incidence of severe adverse events in some instances.
5 CONCLUSION
In conclusion, the data from this study and comparative analyses with current research affirm that Envafolimab is a safe and effective treatment option for advanced malignant solid tumors, providing a viable alternative to intravenous immunotherapy. For patients who need long-term care, in particular, the ease of its delivery by subcutaneous administration along with a patient-friendly dosage schedule may improve patient compliance and quality of life. Future research should continue to refine the indications and administration protocols for Envafolimab, ensuring that patients receive the most effective, personalized care possible.
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