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Background: Polatuzumab vedotin, the first FDA-approved antibody-drug conjugate (ADC) targeting CD79b, is utilized in the treatment of previously untreated diffuse large B-cell lymphoma (DLBCL) or high-grade B-cell lymphoma (HGBL), as well as relapsed or refractory (R/R) DLBCL. Despite its approval, concerns persist regarding the long-term safety profile of polatuzumab vedotin. This study aims to evaluate the adverse events (AEs) associated with polatuzumab vedotin since its approval in 2019, utilizing data mining strategies applied to the FDA Adverse Event Reporting System (FAERS).Methods: Signal detection employed four methodologies, including reporting odds ratio (ROR), proportional reporting ratio (PRR), bayesian confidence propagation neural network (BCPNN), and multi-item gamma poisson shrinker (MGPS), to evaluate and quantify the signals of polatuzumab vedotin-associated AEs. Additionally, subgroup analyses based on patients age, gender, and fatal cases were conducted to investigate AEs occurrences in specific subpopulations.Results: A total of 1,521 reports listing polatuzumab vedotin as a “principal suspect (PS)” drug were collected from the FAERS database. Through concurrent compliance with four algorithms, 19 significant Standardized MedDRA Query (SMQ) AEs and 92 significant Preferred Term (PT) AEs were detected. Subgroup analyses revealed a higher incidence of PTs in male patients compared to female patients, increased likelihood of polatuzumab vedotin-associated AEs in elder patients (>65 years), and AEs with a high risk of fatal cases include: blood lactate dehydrogenase increased, cytopenia, and hydronephrosis. The median time to AEs occurrence following polatuzumab vedotin initiation was 18.5 (5∼57.75) days, with 95% of AEs occurred within 162 days.Conclusion: This study identified various AEs associated with polatuzumab vedotin, offering critical insights for clinical monitoring and risk identification in patients receiving polatuzumab vedotin therapy.Keywords: polatuzumab vedotin, FAERS, pharmacovigilance, adverse events, antibody-drug conjugate
INTRODUCTION
Diffuse large B-cell lymphoma (DLBCL) is a heterogeneous and invasive tumor originating from mature B-cells, comprising 35%∼40% of all non-Hodgkin’s lymphoma (Testoni et al., 2015). Its incidence is on the rise annually (Cultrera and Dalia, 2012; Goy et al., 2019). Approximately 60% of DLBCL patients have received standard chemotherapy, however, 30%–40% of patients may encounter recurrence or progression to refractory DLBCL (Vodicka et al., 2022). Therefore, there is a critical need to explore novel drugs and treatment for recurrent or refractory DLBCL, with expanding therapeutic prospects through targeted therapy development. Some approved second-line or higher treatments include the combination therapy of polatuzumab vedotin, an antibody drug conjugate, in combination with Bendamustine (B) and Rituximab (R) (Sehn et al., 2022), and the combination of anti-CD19 monoclonal antibody tafasitamab with lenalidomide (Belada et al., 2023).
Polatuzumab vedotin is a novel humanized anti-CD79b antibody coupled with the anti-mitotic agent monomethylastatin E (MMAE) to form an antibody-drug conjugate (ADC). It was rapidly approved by the US Food and Drug Administration (FDA) on 10 June 2019, in combination with BR for adult patients with relapsed/refractory (R/R) DLBCL who received at least two prior treatments (Deeks, 2019). On 19 April 2023, the FDA extended its approval for adult patients with previously untreated DLBCL or high-grade B-cell lymphoma (HGBL) (https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-polatuzumab-vedotin-piiq-previously-untreated-diffuse-large-b-cell-lymphoma-not). Polatuzumab vedotin combines advantages of immunotherapy and chemotherapy, with its target CD79b showing over 96% positivity in B-cell tumor cells and minimal expression in normal cells, enhancing targeting precision and reducing side-effects (Polson et al., 2007; Dornan et al., 2009). Additionally, the conjugated anti-microtubule agent MMAE exhibits potent cytotoxicity against lymphoma cells with higher selectivity and robust targeting, expanding its clinical application prospects.
With the widespread use of polatuzumab vedotin concerns about its safety have risen in recent years. The previous phase II and III clinical studies have identified the most common adverse events (AEs), including neutropenia, thrombocytopenia, anemia, hair loss, peripheral neuropathy, fatigue, diarrhea, fever, loss of appetite, and pneumonia (Terui et al., 2021; Sehn et al., 2022; Song et al., 2023). However, long-term safety and efficacy data primarily rely on case reports or clinical trials. It is necessary to perform comprehensive real-world safety assessments owing to limitations in sample sizes, selection criteria, follow-up duration, and AEs focused on specific systems. Given the widespread clinical application of polatuzumab vedotin and the lack of real-world AEs assessment, this pharmacovigilance analysis is essential in evaluating its safety and promoting rational prescription.
The FDA Adverse Event Reporting System (FAERS), a public pharmacovigilance database, facilitates post-market safety monitoring of drugs and therapeutic products (Vogel et al., 2020; Setyawan et al., 2021). This study aims to evaluate the safety of polatuzumab vedotin by analyzing post-marketing FAERS data to provide a comprehensive and valuable reference for its rational clinical application.
MATERIALS AND METHODS
Data sources and procedures
The FAERS database, a public database, is used by the FDA to gather all spontaneously reported AE reports. Data from the launch of polatuzumab vedotin (10 June 2019) to the third quarter of 2023 were downloaded from the FAERS database and imported into PostgreSQL for management. In this study, the basic information (including age, sex and weight), reporting country, type of reporter, indications, suspicious drugs, AEs, time of onset of AEs, date of occurrence of AEs and outcome of AEs were extracted for analysis.
In this study, “polatuzumab vedotin” and the trade name “POLIVY” were used to identify the related records of polatuzumab vedotin. To enhance accuracy, only cases in which the drug has the effect of “primary suspect” (PS) in AEs and the patients aged 18 or above were used. The preferred term (PT) in MedDRA terminology was used to encode every report in the FAERS database. We used PT to identify AEs. In addition, we also grouped AEs into the Standardized MedDRA Query (SMQ)to describe disease conditions.
Data mining algorithm
Based on a fourfold table, the reporting odds ratio (ROR), the proportional reporting ratio (PRR), the Bayesian confidence propagation neural network (BCPNN), and the multi-item gamma Poisson shrinker (MGPS) were applied to detect an association between various polatuzumab vedotin regimens and AEs in accordance with the disproportionality analysis. The equations and criteria for the above four algorithms are shown in Supplementary Table S1.
The time to onset of AEs
Time to onset of AEs is calculated by subtracting the date of initiation of polatuzumab vedotin from the date of onset of AEs in the report. This study analyzed the time to AEs after polatuzumab vedotin use. The median and interquartile range were used to characterize the time to AEs, to compare the distribution of AEs by gender and age and the cumulative incidence of AEs.
Subgroup analysis
According to the patient’s age (18–65 years old, >65 years old), gender (male and female), and death cases, the subgroup analysis was conducted to investigate the occurrence of AEs in the subgroup.
Statistical analysis
The results were analyzed using descriptive statistics. Display the frequency (percentage) of categorical variables and continuous variables’ median (interquartile range). All data in this study were processed and analyzed using PostgreSQL (version 15.3), R software (version 4.3.1), and MedDRA (version 26.1).
RESULTS
Descriptive analysis
From 10 June 2019, to the third quarter of 2023, FAERS received 1,521 reports of AEs using polatuzumab vedotin. The median age of patients in the reports was 73 years old, with a median weight of 59.8 kg, male patients were the majority (49.0%). 99.6% were urgent reports, and medical authors reported 95.4%. The reporting countries are mainly Japan (45.3%), the United States (9.4%), and Germany (4.7%). The patient’s diagnosis is mainly diffuse large B-cell lymphoma (78.9%). The main accompanying medications are Rituximab (71.1%), Bendamustine (54.4%), and Cyclophosphamide (23.7%). The reported AE outcomes were mostly death (28.7%) and prolonged hospitalization (25.5%), as indicated in Table 1.
TABLE 1 | Clinical characteristics of reports with polatuzumab vedotin from the FAERS database.
[image: Table 1]SMQ level signal detection
As demonstrated in Table 2, a total of 19 polatuzumab vedotin-related SMQ level AEs were detected after completing four algorithms simultaneously. It can be seen that the signal of myelodysplastic syndrome is the strongest (ROR = 12.81, PRR = 11.82, IC = 3.50, EBGM = 11.79), followed by agranulocytosis (ROR = 12.69, PRR = 9.64, IC = 3.25, EBGM = 9.62) and hematopoietic leukopenia (ROR = 11.87, PRR = 9.49, IC = 3.23, EBGM = 9.48). Other serious AEs include haematopoietic thrombocytopenia (ROR = 11.41, PRR = 10.27, IC = 3.32, EBGM = 10.25), haematopoietic cytopenias affecting more than one type of blood cell (ROR = 10.35, PRR = 9.47, IC = 3.20, EBGM = 9.46), haematopoietic erythropenia (ROR = 5.75, PRR = 5.39, IC = 2.40, EBGM = 5.39), and sepsis (ROR = 5.57, PRR = 5.28, IC = 2.37, EBGM = 5.28). Other rare signals include biliary system related investigations, signs and symptoms, liver related investigations, signs and symptoms, drug reaction with eosinophilia and systemic symptoms syndrome, COVID-19, tumor lysis syndrome, infective pneumonia, etc.
TABLE 2 | Signal strength of reports of polatuzumab vedotin at the SMQ level in FAERS database.
[image: Table 2]PT level signal detection
After complying with four algorithms simultaneously, 92 PT level AEs related to polatuzumab vedotin were detected, as shown in Table 3. The results revealed that 15 systems were involved in the AE signals associated with polatuzumab vedotin. The top five systemic organs (SOC) reported by polatuzumab vedotin-related AEs were blood and lymphatic system disorders (503 cases), investigations (502 cases), infections and infestations (394 cases), metabolism and nutrition disorders (106 cases), general disorders and administration site conditions (99 cases). Among them, blood and lymphatic system diseases involve 15 PT signals, mainly including anemia (102 cases), febrile neutrtropenia (86 cases), neutropenia (81 cases), thrombocytopenia (57 cases), and so on. Among the top 20 ranked PTs in the number of reports, neutrophil count decreased, anaemia, platelet count decreased, white blood cell count decreased, febrile neutropenia, pyrexia, neutropenia, thrombocytopenia, lymphocyte count decreased, pneumonia, decreased appetite, cytopenia, myelosuppression, cytomegalovirus infection, neuropathy peripheral, tumour lysis syndrome, sepsis and infection are AEs included in the polatuzumab vedotin manual; COVID-19 and blood lactate dehydrogenase increased is not explicitly indicated in the polatuzumab vedotin manual and deserves further evaluation.
TABLE 3 | Signal strength of reports of polatuzumab vedotin at the PT level in FAERS database.
[image: Table 3]Subgroup analysis
This study conducted a subgroup analysis of AEs caused by the use of polatuzumab vedotin in different genders and age groups. Additionally, an analysis was conducted on cases of AEs that resulted in death after taking polatuzumab vedotin. The results indicated that the order of signal intensity was consistent for each of the four signal detection methods, which involved 54 PTs in male patients and 49 PTs in female patients, with male patients having a higher number of PTs than female patients (Supplementary Table S2). Among the top 10 related AEs with ROR signal intensity, male patients are mainly involved in AEs after using polatuzumab vedotin, including neutral count decreased, lymphocyte count decreased, cytopia, cytomegalovirus infection, and blood lactate dehydrogenase increased. The main AEs in female patients using polatuzumab vedotin include neutrophil count decreased, lymphocyte count decreased, tumour lysis syndrome, cytomegalovirus infection, and cytomegalovirus test positive. The details are shown in Figure 1.
[image: Figure 1]FIGURE 1 | Subgroup analysis based on gender for polatuzumab vedotin related AEs. (A) Male group; (B) Female group. Abbreviations: ROR, reporting odds ratio; log ROR, logarithm of the reporting ROR; AEs, adverse events.
Age stratified analysis revealed that patients greater than 65 years of age were involved in 51 PTs and patients less than 65 years of age were involved in 36 PTs, and that individuals who were greater than 65 years of age were more likely to experience polatuzumab vedotin-related AEs, as depicted in Supplementary Table S3. The primary side effects of polatuzumab vedotin for patients over 65 years old include neutrophil count decreased, lymphocyte count decreased, cytomegalovirus infection, cytopenia, and cytomegalovirus test positive. The main AEs associated with the use of polatuzumab vedotin in patients under the age of 65 include neutral count decreased, lymphocyte count decreased, cytokine release syndrome, and blood lactate dehydrogenase increased. The details are shown in Figure 2.
[image: Figure 2]FIGURE 2 | Subgroup analysis based on age for polatuzumab vedotin related AEs. (A) 18–65 years old (younger patients); (B) >65 years of old (elder patients). Abbreviations: ROR, reporting odds ratio; log ROR, logarithm of the reporting ROR; AEs, adverse events.
A total of 28 PTs were involved in death cases, as shown in Supplementary Table S4. High-risk AEs in fatal cases include blood lactate dehydrogenase increased, cytopenia, and hydronephrosis. It is recommended to enhance monitoring of such AEs when utilizing this drug. The study demonstrated that blood lactate dehydrogenase increased, hydronephrosis and hypogammaglobulinaemia were manifestations of PT signaling that were not mentioned in the drug instructions, as illustrated in Figure 3.
[image: Figure 3]FIGURE 3 | Subgroup analysis based on mortality cases for polatuzumab vedotin related AEs. Abbreviations: ROR, reporting odds ratio; log ROR, logarithm of the reporting ROR; AEs, adverse events.
Analysis of time to polatuzumab vedotin-induced AEs onset
The time of AEs was calculated by subtracting the date of AE occurrence in the report from the date when polatuzumab vedotin was first used in this study. It was found that the median time for AEs was 18.5 (5–57.75) days after initiation of treatment with polatuzumab vedotin, and 95% of cases experienced AEs within 162 days. Meanwhile, we examined the distribution of AEs that happened within 162 days of taking polatuzumab vedotin based on gender and age, and there was no statistically significant difference. Additional information can be found in Supplementary Table S5 and Figure 4.
[image: Figure 4]FIGURE 4 | Time to onset of polatuzumab vedotin related AEs. (A) Accumulated incidence of AEs by gender within 162 days; (B) The cumulative incidence rate of AEs in different age groups within 162 days. Abbreviations: AEs, adverse events.
DISCUSSION
In previous studies, research on polatuzumab vedotin has primarily focused on mechanisms, clinical trials, and literature analysis, with limited real-world post-marketing studies. Therefore, we utilized the FAERS database to comprehensively investigate the post-marketing AEs reports associated with polatuzumab vedotin to provide a basis for rational clinical use.
Our study revealed a higher rated of AEs reporting in men compared to women, potentially attributed to an increased male population diagnosed with DLBCL, consequently leading to more medication opportunities. Furthermore, our study suggested a high proportion of AEs in elderly patients (>65 years old), likely due to the increased DLBCL incidence with age, especially among individuals over 65 years old (Morgan et al., 1997; Morton et al., 2006; Hounsome et al., 2022). Elderly patients are also at higher risk of severe infections and exhibit decreased tissue/organ tolerance to drugs with age, rendering them more susceptible to AEs (Wildiers and de Glas, 2020; Thandra et al., 2021). With the expanding clinical use of polatuzumab vedotin, clinicians need to remain vigilant regarding associated AEs, particularly in elderly patients. Healthcare professionals accounted for approximately 95.4% of AE reports, with reporting primarily concentrated in Japan, the United States, and Germany, reflecting the frequent use of polatuzumab vedotin in these countries. The use of polatuzumab vedotin may lead to severe adverse events (SAEs), with approximately 54% of reported cases resulting in hospitalization or prolonged hospital stays. Although not all AEs may be directly caused by polatuzumab vedotin treatment, special attention must be paid to those associated with polatuzumab vedotin, especially SAEs.
In this study, 92 signals involving 15 SOC were mined, including blood and lymphatic system disorders, metabolism and nutrition disorders, general disorders and administration site conditions, gastrointestinal disorders, nervous system disorders, immune system disorders, hepatobiliary disorders, cardiac disorders, respiratory, thoracic, and mediastinal disorders, renal and urinary disorders, skin and subcutaneous tissue disorders, vascular disorders, etc.
High-frequency and high-signal-intensity SOCs were primarily observed in reactions such as blood and lymphatic system disorders, investigations, infections, and infestations, consistent with findings from a global randomized phase III study (Song et al., 2023). The blood systems with a higher frequency of occurrence in these systems include anaemia, febrile neutropenia, and neutropenia; investigations include neutrophil count decreased, platelet count decreased, and white blood cell count decreased; COVID-19, pneumonia, and cytomegalovirus infection have a higher frequency of occurrence in infections and infestations. These AEs are commonly reported in clinical studies and instruction manuals (Phillips et al., 2022; Sehn et al., 2022). Infusion-related reactions were observed in approximately one-third of patients across various systems, with antihistamines and antipyretics recommended prior to treatment to mitigate these reactions. Despite preoperative medication, a small percentage of patients experienced low-grade infusion reactions (Assi et al., 2021). Anemia was the most common AE in the blood system, often accompanied by grade 3 to 4 AEs such as neutropenia and leukopenia, consistent with previous research (Terui et al., 2021; Song et al., 2023). Additionally, peripheral neuropathy, usually dose and duration-dependent, is a common AEs to polatuzumab vedotin, with dosage adjustments and supportive therapy recommended for control (Tilly et al., 2019). Infections and infestations, particularly pneumonia, fungal pneumonia, and sepsis, are the leading causes of fatal AEs, emphasizing the importance of vigilant medication monitoring during treatment (Sehn et al., 2020).
The top ten signals identified in this study, including blood alkaline phosphatase incremented, intrinsic performance, cholecystitis, and erythema multiform, were not explicitly mentioned in the polatuzumab vedotin instruction manual. High attention should be given to these emerging signals. Pneumocystis jirovecii pneumonia, polyeuropathy, hepatic function abnormal, haematotoxicity may be associated with the unspecific distribution of polatuzumab vedotin in multiple hyperperfusion organs, including the lungs, heart, liver, spleen, and kidneys, where ADC is used to decompose MMAE and other metabolites that contain MMAE (Yip et al., 2021). However, further research is necessary to determine the causal relationship between AEs and drugs. Anaemia, white blood cell count decreased, is one of the most common AEs of polatuzumab vedotin. Especially, anemia often leads to patient discontinuation or reduction of dosage (Terui et al., 2021).
The most common grade 3 AEs are those related to the blood and lymphatic system among DLBCL patients who receive polatuzumab vedotin treatment. The role of unbound MMAE in the cycle could be the cause of this effect (Camus and Tilly, 2021). Hematotoxicity is one of the most common dose-limiting adverse reactions in cancer treatment. Routine chemotherapy can be used to target blood cells that renew quickly, and this toxicity can result in a range of blood diseases (Haglund et al., 2010). Blood toxicity is a frequent AE of polatuzumab vedotin, and it includes anemia, thrombocytopenia, and neutropenia, all of which have been noted in the drug instructions. Our research results confirm this precisely. One of the most common and severe hematotoxic effects is anemia, which can cause polatuzumab vedotin treatment to be stopped and interfere with its effectiveness (Terui et al., 2021). Recombinant human erythropoietin (rhuEPO) is thought to be an effective method for treating anemia in cancer patients who undergo chemotherapy (Ozsahin et al., 2005). The majority of polatuzumab vedotin-induced neutropenia is characterized by laboratory abnormalities. In most cases, neutropenia is temporary, reversible, and does not result in treatment interruption. According to the published guidelines (Smith et al., 2006), restoring neutrophil count and continuing treatment can be achieved by administering growth factors and increasing the cycle duration to 28 days. Most clinical studies have reported neutropenia, mainly grade 3 or 4, which is similar to the situation observed in phase 1 studies (Palanca-Wessels et al., 2015) but do not lead to discontinuation of treatment in polatuzumab vedotin-R (Pola-R) patients (Morschhauser et al., 2019). However, severe neutropenia can occur in less than 10% of patients when B and polatuzumab vedotin are combined, which can result in treatment interruption. Therefore, it is necessary to conduct a close follow-up of patients who receive polatuzumab vedotin-BR (Pola-BR) (Lee et al., 2012). This study revealed that the Pola-BR group had a higher prevalence of grade 3 or greater leukopenia, but BR had a similar incidence of febrile neutropenia. The incidence of anemia and thrombocytopenia at all levels was higher in the Pola-BR group than in the BR group. Therefore, preventive treatment and monitoring must be provided by physicians prior to using polatuzumab vedotin to resolve AEs in most patients (Assi et al., 2021). To illustrate, granulocyte colony-stimulating factor and other preventive drugs can be utilized to treat neutropenia (Deeks, 2019).Additionally, we observed a significant increase in the signal intensity of AEs related to myelosuppression in our analysis, which is consistent with the signal intensity reported in the instructions and clinical safety data. Regular monitoring of blood and bone marrow examinations is necessary to prevent fatal AEs caused by myelosuppression, a common AE of anti-tumor drugs.
It’s noteworthy that polatuzumab vedotin is linked to infections and infestations, which include COVID-19, pneumonia, cytomegalovirus infection, and sepsis. Cancer patients are thought to be particularly vulnerable to novel coronavirus infections and more severe COVID-19 symptoms. Systemic immunosuppression may be responsible for this, both directly because of tumor growth and indirectly because of the effects of anti-cancer treatment (Liu et al., 2020). Cancer patients with COVID-19 may also experience various complications (Huang et al., 2020; Liang et al., 2020; Xu et al., 2020). Acute respiratory distress syndrome (28.6%), pulmonary embolism (7.1%), septic shock (3.6%), and acute myocardial infarction (3.6%) are the most common complications and causes of death among these patients. In a phase 1b/2 study of mosunetuzumab combined with polatuzumab vedotin for DLBCL, 3.3% of patients were diagnosed with severe COVID-19. COVID-19 had no specific antiviral treatment, and the treatment given or under study included non-invasive or invasive mechanical ventilation to prevent respiratory disorders (Ñamendys-Silva, 2020) drugs including corticosteroids (such as dexamethasone) (Ledford, 2020) antimalarial drugs (such as hydroxychloroquine) (Arshad et al., 2020) and antiviral drugs (such as lopinavir or ritonavir) (Rosa and Santos, 2020) Recovery plasma therapy (Piechotta et al., 2020) and anti-inflammatory antibodies (such as anti IL-6 receptor antibody tocilizumab) (Michot et al., 2020). The impact of pneumonia on cancer populations is particularly severe, with a higher incidence rate and mortality rate than any other infectious complications (Evans and Ost, 2015). In the 1b/2 phase GO29365 study, pneumonia accounted for 16% of grade 3 AEs in R/R DLBCL patients treated with polatuzumab vedotin. In order to prevent any more related infections, it is essential to receive appropriate antibiotic treatment and supportive care (Wang et al., 2022). Cytomegalovirus infection, which is a genetic product of human cytomegalovirus, is found in a variety of human malignant tumors and is typically connected to tumor cells and the tumor vascular system (Cobbs, 2019). Saburi et al. (2023) conducted research which revealed that 19.2% of R/R DLBCL patients with MYC translocation were diagnosed with cytomegalovirus reactivation when they received Pola-BR. Prophylactic treatment with acyclovir resulted in the absence of symptomatic diseases caused by cytomegalovirus in patients with cytomegalovirus reactivation. Patients who have solid tumors or hematological tumors are more prone to sepsis, and it is closely linked to the use of anti-tumor drugs, especially ADC type anti-tumor drugs (Xia et al., 2022). Cancer patients are at a higher risk of developing sepsis than the general population because of the suppression of inflammation and immune responses. The host’s immune response can be altered by cancer treatment, which can lead to increased susceptibility to infection (Williams et al., 2023). The risk of patient death can be increased by the rapid progression of sepsis into septic shock and multiple organ failure (Cecconi et al., 2018). Some patients in the Pola-BR group stopped treatment due to sepsis in a clinical study on its safety and effectiveness (Sehn et al., 2020). Therefore, clinical vigilance and immediate treatment are essential for managing sepsis patients (Huang et al., 2019).
It's worth noting that there is a discrepancy in reporting nervous system disorders, such as peripheral neuropathy, anxiety, peripheral sensory neuropathy, and so on. The occurrence may be caused by the action of unbound MMAE in the circulation, which may also be the cause of reducing or stopping treatment. Grade 1–2 peripheral neuritis was experienced by 27% of NHL patients when polatuzumab vedotin was administered as a single drug at 2.4 mg/kg, while grade 3–4 peripheral neuritis was experienced by 9%. The peripheral neuropathy that has been observed is mainly sensory and rarely encompasses motor events (Palanca-Wessels et al., 2015). Peripheral neuropathy patients experience a delay in dose before resuming treatment at a reduced dose until the neuropathy subsides. However, further investigation is needed to investigate the comprehensive impact of these measures on the reversibility of peripheral neuropathy (Palanca-Wessels et al., 2015) The Phase II study of polatuzumab vedotin combined with rituximab proved that neuropathy occurred in 40%, but only grade 1–2 toxicity was mentioned (Morschhauser et al., 2019). The cumulative risk of peripheral neuropathy may be higher in patients who have previously received treatment with Vinca alkaloids in these studies. To determine the correlation between conjugate exposure and treatment duration and the risk of peripheral neuropathy, Lu et al. (2017) developed an event time model using data from phase I and II studies, which supports limiting the dose of polatuzumab vedotin in combination with chemotherapy or pathway inhibitors to 1.8 mg/kg (Pfeifer et al., 2015). In the randomized GO29365 study (Sehn et al., 2020), when the polatuzumab vedotin dose was 1.8 mg/kg, 43.6% of patients in the Pola-BR group developed peripheral neuropathy. The reported events were limited to Grade 1 and Grade 2, and most of the symptoms were relieved after treatment.
Unexpected and significant safety signals, such as immune system disorders, cardiac disorders, renal and urinary disorders, skin and subcutaneous tissue disorders, vascular disorders, were detected in our analysis. However, these AEs are not explicitly mentioned in the polatuzumab vedotin manual. The PT signals involved, in order of the number of cases, are cardiac failure, hypogammaglobulinaemia, femoral neck fracture, erythema multiform, thrombophlebitis, azotaemia. The newly emerging signals, particularly cardiac failure and hypogammaglobulinaemia, need to be given a great deal of attention. Cardiotoxicity is accompanied by a history of anti-tumor drug treatment, and whether it is traditional chemotherapy (Cadeddu Dessalvi et al., 2021), new targeted therapies (Tajiri et al., 2017) or immunotherapy (Knobloch et al., 2008), it may lead to cardiac related AEs. Myocardial infarction was observed in a clinical study of polatuzumab vedotin combined with immunochemotherapy for previously untreated DLBCL patients (Tilly et al., 2022). It is crucial to identify patients who are at risk of developing heart failure who are being treated with this treatment and it is recommended that cancer patients with cardiac risk factors undergo cardiac monitoring, which includes LVEF assessment (Ewer et al., 2021). The clinical manifestation of hypogammaglobulinemia is recurrent infections, with chronic upper and lower respiratory diseases being the most common. Reducing the severity of chronic upper and lower respiratory diseases, improving lung function and reaching normal IgG levels, and using immunoglobulin replacement therapy are currently acceptable treatment targets for patients with hypogammaglobulinemia (Long et al., 1987). To enhance the prognosis of the aforementioned AEs, early diagnosis, appropriate treatment, and prevention are considered important measures.
We conducted a subgroup analysis on gender to examine possible differences in the incidence of AE between populations of different genders. It was observed that male patients reported more PTs linked to polatuzumab vedotin than female patients, and the number of reported cases was higher than that for female patients. The reason may be that the incidence rate of DLBCL in men is higher than that of DLBCL in women (Wang, 2023). Male patients who use polatuzumab vedotin to some extent exceed female patients, and male patients report more AEs. This is consistent with our research findings on the reporting ratio of AEs. The male population made up 49% of the total reported cases among the 1,521 patients reported in Table 1, which is the reason for our hypothesis. Furthermore, the population that lacks gender is responsible for 14.7% of the total reported cases. Based on this, it is necessary to further track and report the occurrence of AEs in female patients after using this medication.
We further conducted an age-based subgroup analysis to examine whether age is a factor in the occurrence of polatuzumab vedotin-related AEs. The findings reveal that elderly people (≥65 years old) have a higher frequency of AEs. Compared to patients between 18 and 65, there has been a significant increase in the number of AE cases. The top three PT with ROR values detected in the two groups of people are not the same. The strongest signals detected in the population aged 65 and above are cytomegalovirus test positive, cytomegalovirus enterocolitis, and cytomegalovirus infection reactivation. The strongest signals detected in the population aged 65 and below are cytomegalovirus test positive, absolute lymphadenopathy, and hypogammaglobulinaemia. Therefore, there are certain differences in the occurrence of AEs among different age groups. The majority of AEs in elderly patients are due to infection, which may be related to the increased risk of severe infection (Thandra et al., 2021). Due to the fact that elderly patients often have complex/multiple comorbidities, doctors may need to be more cautious in their treatment of these patients. A phase 3 trial is currently being conducted to investigate the age adaptive combination of Pola-R-CHP and dose attenuated chemotherapy in the elderly patient population (ClinicalTrials.gov number, NCT04332822). In addition, Malecek et al. (2021) found that in young patients and patients without severe comorbidities, Pola-BR has the potential to serve as a bridge drug in more intensive treatment, with a high level of efficacy and tolerability.
To investigate the occurrence of AEs that are related to death cases, we conducted a subgroup analysis of cases where polatuzumab vedotin-induced AEs led to death. High-risk AEs in fatal cases include blood lactate dehydrogenase increased, cytopenia, and hydronephrosis. Dimou et al. (2021) studied that in the treatment of invasive B-cell lymphoma with Pola-BR combination therapy, 55% of patients experienced ≥ grade 3 AEs, mainly hematological AEs. Treatment interruption and death during treatment were mainly due to disease progression. These manifestations are frequently connected to the primary disease, or with disease progression or recurrence during the treatment process (Song et al., 2023). During treatment with polatuzumab vedotin, patients should receive close monitoring for the aforementioned AEs. In this research, it was discovered that PT signals that were not mentioned in the drug instructions were manifested as blood lactate dehydrogenase increased, hydronephrosis and hypogammaglobulinaemia. Furthermore, blood lactate dehydrogenase increased and hydronephrosishave a higher risk of mortality. This signal may be a new and important signal. When using drugs, it is necessary to strengthen the monitoring of biochemical indicators, kidneys, and gamma globulin to prevent the occurrence of malignant AEs that threaten patient safety.
In order to assess the time of occurrence of AEs to polatuzumab vedotin, we carried out an analysis on the time of occurrence of AEs to polatuzumab vedotin. The results indicated that the median time for detecting AEs with polatuzumab vedotin was 18.5 (5∼57.75) days, and most AEs occurred within 162 days, but AEs may still occur within 1 year (Walji and Assouline, 2020). As per these results, it is recommended that we pay special attention to AEs occurring in patients within the first month. Patient pain can be eased by the early identification of AEs caused by polatuzumab vedotin treatment (Lin et al., 2024), and longer follow-up periods will be required in future clinical studies to monitor AEs related to polatuzumab vedotin (Gouni et al., 2022).
Limitations
However, although data mining techniques have advantages in analysing clinical safety issues in real-world, there were also certain limitations. The FAERS database, as a voluntary, passive, and non-mandatory reporting system, faces inherent challenges. These include incompleteness, inaccuracy, inconsistency, and delay in reporting AEs. These limitations stem from various factors, primarily the lack of detailed patient characteristics, drug exposure information, and outcome details, such as the dose and duration of polatuzumab vedotin use, as well as whether patients received other treatment regimens and the sequence of medication. These factors may influence the associations observed and the study outcomes. Therefore, it is essential to carefully consider these limitations, particularly when interpreting the research results. To overcome these limitations and provide more robust insights, further prospective clinical studies are urgently needed. Additionally, the mechanisms underlying the association between polatuzumab vedotin use and AEs remain unclear, underscoring the need for fundamental research to address these uncertainties and advance our understanding of ADC drug targeted therapy. Finally, all signal detection results can only suggest that there is a statistical correlation; whether there is a real causal relationship still needs further evaluation and research.
CONCLUSION
Based on FAERS database, our study investigated and analyzed AE signals associated with polatuzumab vedotin to enhance clinical medication safety. The AEs identified in this study largely align with those documented in the drug’s manual. Additionally, we uncovered AEs that were not previously listed, including cardiac failure, hypogammaglobulinaemia, femoral neck fracture, erythema multiform, etc. These findings supplement the limited sample size of pre-market clinical studies. However, we have not yet explored the correlation between polatuzumab vedotin-related AEs and the drug itself, underscoring the need to augment safety information. Further research is still warranted to elucidate the relationship between novel polatuzumab vedotin-related AEs and the drug and to refine polatuzumab vedotin’s safety profile. Comprehensive understanding of polatuzumab vedotin AEs is crucial for mitigating usage risks, promptly identifying AEs, and appropriately managing them to optimize patient treatment outcomes.
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(12.94~126.04) (113.96)
Cytopenia 45 38.46 (28.55~51.80) 37.35 473 (423) | 37.04 (2887)
(1,579.76)
Febrile neutropenia 86 1826 (14.68~22.70) 1728 398 (362) | 17.22 (1434)
(1,318.12)
Myelosuppression 45 1561 (11.60~21.01) 1518 371(322) | 1513 (1180)
(595.09)
Disseminated intravascular coagulation 7 1021 (@86-2047) | 1017 (5776) | 26 (139) 10.15 (5.45)
Haematotoxicity 7 997 (474-2096) | 993 (56.08) | 264 (1.33) 9.91 (532)
Anaemia 102 887 (7.26~1085) | 835 (663.52) 301 (2.68) 8.33 (7.04)
Thrombocytopenia 57 7.80 (598~10.16) | 7.54 (324.66) = 2.83 (2.39) 7.53 (6.04)
Neutropenia 81 748 (598936 | 704 (2997) | 278 (241 7.13 (591)
Pancytopenia 4 685 (4.58~1026) | 676 (117.92) | 2.60 (191) 6.75 (482)
Leukopenia 19 574 (365-903) | 568 (7342) | 234 (157) 5.68 (3.89)
Lymphopenia 6 5.11 (2.29~11.39) 5.09 (19.71) 1.95 (0.54) 5.08 (2.60)
Agranulocytosis 6 485 (217~1082) | 483 (1824) 190 (0.48) 4.83 (247)
Lymphadenopathy 1 459 (253-830) | 456 (3060) | 198 (0.96) 456 (2.77)
Cardiac failure 19 347 (221-545) | 344 (3292) | 169 (092) 3.43 (235)
Gastrointestinal perforation 10 40.71 (21.80~76.04) 4045 381 (273) 40.09 (23.77)
(381.27)
Subileus 3 2673 (858-8327) | 2668 (7371) | 251 (0.44) | 26.53 (10.25)
Tleus 13 20.25 (11.72~35.00) 2009 355 (261) | 20.00 (1265)
(234.80)
Enterocolitis & 11.42 (4.74~27.51) 11.39 (47.26) 2.55 (0.99) 11.36 (5.44)
Intestinal perforation 6 878 (394~1959) | 875 (41.13) | 245 (L04) 8.74 (446)
Upper gastrointestinal haemorrhage 6 496 (222-1107) | 495 (1888) = 192 (0.51) 4.94 (253)
Colitis 11 385 Q13697 | 383 (2305 | 177 @75) 3.83 (2.33)
Gastrointestinal haemorrhage 15 331 (1.99~5.51) 3.29 (23.95) 1.61 (0.74) 3.29 (2.15)
Mucosal inflammation 1 636 (351~1151) | 632 (4923) = 236 (1.33) 631 (3.84)
Decreased activity 5 540 (224~1300) | 539 (17.85) = 194 (0.38) 5.38 (2.58)
Pyrexia 8 364 (292-455) | 350 (15036) 178 (1.42) 3.50 (2.91)
Cholecystitis 5 837 (347-2015) | 834 (3227) | 232 (0.76) 8.33 (399)
Hepatic function abnormal 2 800 (5.14~1244) | 791 (12067) | 276 (2.01) 7.90 (5.46)
Hyperbilirubinaemia 4 617 (231~1647) | 616 (17.26) = 197 (0.20) 6.15 (2.70)
Hepatotoxicity 7 384 (183-807) | 382 (1461) | 169 (038) 3.82 (2.05)
Hypogammaglobulinaemia 18 35.76 (22.43~57.03) 3535 419 (340) | 35.07 (23.74)
(596.19)
Cytokine release syndrome 21 1262 (8.20~19.43) 1246 330 (2.56) 12.43 (8.66)
(22097)
Haemophagocytic lymphohistiocytosis 4 488 (183~1302) | 487 (1228) | 177 (0.00) 4.86 (2.14)
Cytomegalovirus enterocolitis 8 148.53 14776 393(272) | 142.93 (79.14)
(73.28~301.05) (1,127.77)
Cytomegalovirus hepatitis 3 12425 12401 274 (067) | 12059 (46.12)
(39.39~391.93) (355.90)
Cytomegalovirus infection reactivation 17 35.59 (22.02~57.51) 35.20 415 (333) | 3493 (2338)
(560.58)
Cytomegalovirus infection 38 30,96 (2241~42.77) 3021 445 (391) | 30,01 (22.90)
(1,066.84)
Preumonia cytomegaloviral 4 2901 (1084~77.65) 2894 282 (105) | 2875 (1261)
(107.18)
Fungaemia 3 2519 (8.09-7843) | 25.14 (69.14) | 250 (0.43) 25.00 (9.66)
Cytomegalovirus chorioretinitis 4 25.04 (936~67.00) | 2498 (9157) | 277 (100) | 24.84 (10.90)
Cytomegalovirus viraemia 9 2272 (11.78~43.83) 2259 340 (226) | 2248 (1297)
(184.82)
Staphylococcal sepsis 4 1588 (594~4244) | 1584 (55.42) | 258 (0.81) 15.79 (6.94)
Coronavirus infection 19 1555 (9.88~24.46) 1537 349 (272) | 1531 (10.48)
(254.49)
Bacterial sepsis & 14.94 (4.80~46.47) 1492 (38.82) = 232 (0.25) 14.87 (5.75)
Oesophageal candidiasis 3 1207 (388~37.52) | 1205 (30.31) | 222 (0.15) 1201 (465)
Bacteraemia 10 11.64 (6.25~21.70) 11.57 (96.38) = 2.94 (1.86) 11.54 (6.86)
Progressive multifocal 6 1087 (4.87~2426) | 1083 (5344) | 2.62 (1.21) 1081 (5.52)
leukoencephalopathy
Hepatitis b reactivation 4 1086 (4.06~29.00) | 10.83 (35.61) | 237 (0.61) 1081 (4.75)
Pneumocystis jirovecii pneumonia 8 917 (458~1839) | 913 (57.83) = 2.63 (141) 9.1 (5.09)
Escherichia infection 4 6.80 (255~18.16) | 6.79 (19.71) = 2.05 (0.28) 6.78 (2.98)
Vascular device infection 4 675 (253~1801) | 673 (1950) = 2.04 (0.27) 6.72 (2.96)
Clostridium difficile colitis 4 586 (219~1563) | 584 (1604) = 192 (0.16) 5.84 (2.57)
Sepsis 38 526 (381~727) | 516 (12785) 229 (175) 5.15 (3.94)
Staphylococcal infection 9 485 (252-934) | 483 (27.31) | 201 (0.87) 482 (2.79)
Septic shock 14 482 (285-8.17) | 479 (4200) | 208 (118) 4.78 (3.08)
COVID-19 pneumonia 10 475 (255-884) | 472 (2934) | 200 (093) 4.72 (2.80)
Infection 36 331 (237-460) | 325 (5648) | 166 (110) 3.25 (246)
COVID-19 76 264 (209-332) | 255 (7325) | 134 (0.96) 2.5 (2.10)
Pneumonia 56 257 (1.96~3.35) 251 (51.48) 1.31 (0.86) 2.51 (2.00)
Femoral neck fracture 4 1238 (463~33.07) | 1235 (4161) | 245 (0.68) 1232 (541)
Infusion related reaction 19 326 (207-5.13) | 323 (2939) | 161 (0:84) 323 (221)
Cytomegalovirus test positive 21 187.46 TS 512 (439) | 17737 (12278)
(120.77~290.97) (3,684.07)
Blood lactate dehydrogenase increased 31 39.16(27.39~55.97) 3838 458 (398) | 38.05 (28.22)
(1,119:23)
Neutrophil count decreased 116 38.95(3221~47.11) 3606 496 (465) | 3577 (30.51)
(3,929.82)
Lymphocyte count decreased 57 34,85 (26.72~45.45) 3358 470 (426) | 33.33 (2669)
(1790.08)
Platelet count decreased 11 us2 (2211798 1381 370 (3.39) 13.77 (11.71)
(1,321.80)
Amylase increased 3 1202 (387~37.38) | 1200 (30.17) | 222 (0.15) 11.97 (463)
Blood alkaline phosphatase increased 1 977 (539~17.68) | 970 (8573) | 281 (1.79) 9.68 (5.89)
White blood cell count decreased 80 9.60 (7.66~12.03) | 9.15 (582.88) = 3.12 (2.75) 9.13 (7.56)
Gamma-glutamyltransferase increased 9 7.86 (408~15.14) | 782 (5344) | 252 (1.38) 7.80 (451)
Aspartate aminotransferase increased 20 7.04 (453~1095) | 6.96 (102.18) = 2.60 (1.85) 6.95 (481)
Alanine aminotransferase increased 20 572 (3.68~889) | 566 (7672) | 234 (1.59) 5,65 (390)
C-reactive protein increased 17 554 (343-893) | 549 (6242) | 228 (146) 5.48 (3.67)
Blood bilirubin increased 6 4.26 (1.91~9.50) 4.25 (14.90) 1.76 (0.35) 4.24 (2.17)
Tumour lysis syndrome 28 39.97 (27.46~58.19) 395 455 (392) | 38.91 (2842)
(1,034.97)
Hypoalbuminaemia ¥ 14.49 (6.89~30.48) 14.43 (87.21) 293 (1.62) 14.38 (7.72)
Hyperuricaemia 3 1134 (365~3526) | 1132 (28.16) | 2.19 (0.12) 1130 (437)
Hypercalcaemia 5 576 (239~1388) | 575 (19.60) | 200 (0.44) 5.74 (2.75)
Hypokalaemia 17 560 (347-904) | 555 (6344) | 229 (148) 5.54 (371)
Decreased appetite 46 2.82 (210~3.78) 276 (52.19) 1.44 (0.95) 2.76 (2.16)
Peripheral sensory neuropathy 10 26.54(14.22~49.52) 2637 357 (250) | 2622 (1556)
(242.66)
Immune effector cell-associated 5 1149 (4.77~27.67) = 1145 (47.59) | 2.55 (0.99) 1142 (547)
neurotoxicity syndrome
Polyneuropathy 8 828 (413~1660) | 824 (50.84) = 2.53 (1.32) 8.23 (4.60)
Neuropathy peripheral 4 607 (4.49~8.19) 592 (180.59) = 249 (1.99) 5.91 (4.60)
Azotaemia 3 1458 (4.69~45.33) | 1455 (37.73) | 231 (0.24) 1450 (5.61)
Hydronephrosis 6 1178 (5.28~2630) | 1174 (58.82) | 268 (1.27) 1171 (5.98)
Cystitis haemorrhagic 3 1138 (3.66~35.39) | 11.36 (2828) | 2.19 (0.13) 11.34 (4.39)
Organising pneumonia 5 1373 (570~33.07) | 1368 (58.61) | 267 (1.10) 13.64 (6.54)
Interstitial lung disease 13 372 (215-642) | 369 (2558) | 175 (081) 3.69 (2.34)
Erythema multiforme 4 797 (298-2128) | 795 (2426) | 216 (0.40) 7.94 (349)
Thrombophlebitis 4 23.08 (863-6175) | 2303 (8384) 274 (0.97) | 22.91 (10.06)

Abbreviations: PT, preferred

m; ROR, reporting odds ratio; Cl, confidence interval; PRR, proportional reporting ra
of the 95% CI of the IC; EBGM, empirical Bayesian geometric mean; EBGM,s, empirical Bayesian geometric mean lower 95% CI for the posterior distri

95% CI, 95% confidence interval; ¢, chi-squared; IC, information
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