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Tisotumab vedotin (TV), the first antibody–drug conjugate (ADC) targeting tissue factor, was granted 
approval by the Food and Drug Administration (FDA) for the treatment of recurrent or metastatic 
cervical cancer. However, its adverse events (AE) are mainly recorded in clinical trials, lacking of real-
world data. The FDA Adverse Event Reporting System database was searched retrospectively, and 
the TV-related AE reports from July 2021 to September 2024 were extracted. At the system organ 
class (SOC) level, only eye disorders (reporting odds ratio [ROR] = 11.53, proportional reporting ratio 
[PRR] = 9.53, information component [IC] = 3.25, and empirical bayes geometric mean [EBGM] = 9.53) 
and blood and lymphatic system disorders (ROR = 2.31, PRR = 2.26, IC = 1.18, and EBGM = 2.26) satisfied 
all four algorithms concurrently. The most common AE associated with TV is peripheral neuropathy 
(ROR = 23.03), while symblepharon (ROR = 1094.23) exhibited the strongest signal strength in the 
ROR algorithm. Notably, we identified several new signals, including cataract (ROR = 8.8) and Stevens-
Johnson syndrome (ROR = 9.91). The median onset time for AEs was 21 days (interquartile range [IQR)]: 
5–70 days), with the majority of AEs occurring within the first month of TV treatment. In addition to 
the AEs that are consistent with the instructions, we also identified some unreported signals. This 
discovery is expected to provide more precise guidance for the clinical application of TV.
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Although the human papillomavirus (HPV) vaccine has been widely spread in recent years, cervical cancer 
continues to pose a significant public health challenge, particularly in developing countries. In 2020, it was 
estimated that there were approximately 604,000 new cases and 342,000 deaths globally, making cervical cancer 
the fourth most common cancer among women worldwide1,2. It is worth noting that recurrent or metastatic 
cervical cancer (r/mCC) is linked to a poor prognosis and elevated mortality rates. According to the 2025 
NCCN Clinical Practice Guidelines for Cervical Cancer (first edition), platinum-based combination therapy, 
the angiogenesis inhibitor bevacizumab, and/or immune checkpoint inhibitors are recommended as first-
line treatments for patients with r/mCC. However, a significant number of patients experience metastasis or 
recurrence following first-line treatment, leading to restricted therapeutic options for those with r/mCC who 
have previously undergone platinum-based regimens3,4. Current chemotherapy, immunotherapy, and targeted 
therapy drugs remain insufficient to meet clinical needs at this stage.

Tisotumab vedotin (TV) is a new antibody–drug conjugate (ADC) targeting tissue factor. By targeting tissue 
factor antigen on cancer cells, the microtubule-disrupting agent monomethyl auristatin E is directly delivered to 
cancer cells. This new anti-tumor drug not only exhibits the potent cytotoxic effects characteristic of traditional 
chemotherapy agents but also possesses the tumor-targeting capabilities associated with antibody therapies. 
This dual action can significantly enhance both the efficacy and safety of treatment5. In September 2021, TV 
received accelerated approval from the Food and Drug Administration (FDA) for the treatment of adult patients 
with r/mCC with disease progression on or after chemotherapy6. In published phase I–III clinical trials, TV 
has demonstrated a notable advantage in terms of objective response rate (17.8–54.4%) and progression-free 
survival (3.1–6.9 months) among patients who progressed after first-line standard therapy7,8. At present, it has 
been selected as the NCCN Clinical Practice Guide for Cervical Cancer in 2025 (1st Edition), which is the first 
choice for second-line or follow-up treatment of r/mCC, and the recommended level is adjusted from 2a level to 
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1 level. Although clinical trials have confirmed the effectiveness of TV, it may bring complex security risks due 
to its unique “targeted drug delivery” mechanism. The mechanism of AEs remains unclear. Since TV is a tissue 
factor-directed ADC containing monomethyl auristatin E, its AEs are mostly related to its main components 
tissue factor and monomethyl auristatin E9–11. The safety analysis of prior clinical trials indicates that the most 
frequently reported adverse events(AEs) were nausea (54%), alopecia (39%), conjunctivitis (30%), fatigue (26%), 
and dry eye (23%)7,8,12–16. Based on previous clinical studies, FDA also issued a black-box warning for TV, 
suggesting that TV can cause changes in the corneal epithelium and conjunctiva, leading to visual changes, 
including severe visual loss and corneal ulcer. In addition, the approval of the drug is accelerated based on the 
data of a single-arm phase II study, and its safety needs to be confirmed through post-marketing monitoring17. 
Thus, it is very important to explore potential AE signals by using post-marketing data.

Previous studies on TV have primarily originated from clinical trials conducted under controlled conditions, 
which often involved limited sample sizes and follow-up periods. This may have resulted in the oversight of a 
range of AEs. Additionally, the time of onset of some TV-related AEs is unknown. This study aimed to investigate 
the safety profile of TV by utilizing the FDA Adverse Event Reporting System (FAERS) database. The focus was 
placed on identifying the types of reported AEs and uncovering any novel or unexpected safety concerns. These 
insights are invaluable for healthcare providers, patients, and regulatory agencies to ensure the safe and effective 
clinical use of TV.

Materials and methods
Data sources and processing
We acquired the American Standard Code for Information Interchange (ASCII) data file from the FAERS database 
(​h​t​t​p​s​:​​/​/​f​i​s​.​​f​d​a​.​g​o​​v​/​e​x​t​e​​n​s​i​o​n​​s​/​F​P​D​-​​Q​D​E​-​F​A​​E​R​S​/​F​P​​D​-​Q​D​E​-​F​A​E​R​S​.​h​t​m​l) covering the period from July 2021 
to September 2024. FDA has established the FAERS database as a publicly accessible database that compiles 
global adverse event reports to facilitate post-marketing drug safety monitoring18. The database includes not 
only the reports of AEs submitted to the FDA, but also the reports of medication error and product quality 
complaint leading to adverse events, which are usually submitted by pharmacists, health care professionals, 
consumers and other relevant personnel. The FAERS database consists of eight distinct file types: report sources 
(RPSR), demographic and administrative information (DEMO), drug information (DRUG), indications for use 
(INDI), start and end dates for reported drugs (THER), adverse events (REAC), patient outcomes (OUTC), 
and invalid reports (DELETED)19. In order to obtain all relevant reports, we identify all commodity names and 
common names through the PROD_AI field. After searching, we used TV and its brand name Tivdak to search 
the drug files. We implemented the primary suspect criterion as one of the essential screening criteria.

Data mining analysis
Descriptive analyses were conducted to comprehensively gather clinical characteristics from all TV-associated 
reports. Given that many fields in the database are not mandatory, we accounted for the impact of missing data 
and prioritized the analysis of available information, which included but was not limited to gender, age, weight, 
indications, cumulative dose, outcomes, concomitant medications, and reporting countries. Disproportionality 
analyses, such as the Reporting Odds Ratio (ROR), Proportional Reporting Ratio (PRR), Information Component 
(IC), and Empirical Bayes Geometric Mean (EBGM), were utilized to detect drug-associated AEs occurring 
more frequently than expected20–23. This was accomplished by analyzing the proportions of specific AEs between 
the TV and all other medications24,25. The signal detection thresholds for each algorithm were established in 
accordance with authoritative methodologies, and the specific formulas and thresholds are detailed in Table 1. 
During the data processing phase, we categorized AEs utilizing preferred terms (PTs) in accordance with the 
Medical Dictionary for Regulatory Activities (MedDRA, version 27.1) to ensure uniformity in terminology. 
Additionally, we categorized these AEs based on the System Organ Class (SOC). The data processing and 
statistical analyses were performed utilizing MYSQL 8.0, Navicat Premium 15, Microsoft Excel 2019(Microsoft 
Corp., WA, United States), and GraphPad Prism 9.5.1 (GraphPad Software, CA, United States).

Results
Descriptive analysis
We analyzed 6,037,399 reports in the FAERS database from July 2021 to September 2024. After data cleaning, a 
total of 506 reports were identified as suitable for comprehensive analysis. Since each report may contain one or 
more AEs, 506 patients reported 1100 AEs in our study. The details regarding the data collection, interpretation, 
and analysis process are illustrated in Fig. 1. Table 2 describes the clinical features of TV cases in detail. Among 
the 506 reported cases of TV-related AE, women (72.73%) were more affected than men (2.57%), which was 
related to the indications of the drug. From the age analysis, the proportion of 45–64 years old is relatively high 
(13.44%). In 2021, 2022, 2023 and 2024, we received 14 TV-related reports (2.77%), 156 reports (30.83%), 181 
reports (35.77%) and 155 reports (30.63%) respectively. Most of these reports came from the United States 
(88.34%). A total of 340 serious AE reports were recorded, including death, life-threatening outcomes, disability 
and permanent injuries. Among them, 103 reports indicated hospitalization, 187 reports pointed out other 
serious medical events, and 32 reports were marked as deaths.

Disproportionality analysis
SOC level
A total of 25 SOCs were recorded in AE reports related to TV. Figure 2 visually represents the distribution of AE 
reports frequencies across the various SOCs. It can be seen from Table 3 that, the SOC with the highest number 
of AEs and highest ROR values was eye disorders (209 reports, ROR 11.53, PRR 9.53, IC 3.25, and EBGM 9.53), 
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besides, eye disorders and blood and lymphatic system disorders (42 reports, ROR 2.31, PRR 2.26, IC 1.18, and 
EBGM 2.26) are the SOCs that simultaneously meet all four criteria.

PT level
Among the 506 reports submitted, the disproportionality analysis identified 30 significant PTs that simultaneously 
satisfied all four calculation criteria. These 30 PTs were categorized into 10 SOCs; the distribution of AEs at the 
SOC level is presented in Table  4. It can be seen that, consistent with the previous clinical trial results and 
instructions, eye disorders are the most common system organs of AEs caused by TV treatment, with 15 PTs 
showing significant signals, among which symblepharon (ROR 1094.23) and ocular toxicity (ROR 889.82) have 
the strongest correlation. There is a strong correlation between anaemia (ROR 4.99) and febrile neutropenia 
(ROR 7.85) and TV in blood and lymphatic system disorders; In addition, there is a strong correlation between 
bleeding and TV, including vaginal haemorrhage (ROR 15.38), haematuria (ROR 11.2), cystitis haemorrhagic 
(ROR 42.46) and epistaxis (ROR 10.53); Among nervous system disorders, neuropathy peripheral (ROR 23.03) 
and peripheral motor neuropathy (ROR 201.08) are the main diseases that are significantly related to TV 
treatment.

Among these important PTs, 5 are not listed in the drug instructions, mainly focusing on eye disorders, blood 
and lymphatic system disorders, skin and subcutaneous tissue disorders. We have revealed some important PTs 
with high ROR, which are not listed in the specification, including cataract (ROR 8.8), febrile neutropenia (ROR 
7.85), Stevens-Johnson syndrome (ROR 9.91), muscular weakness (ROR 5.44), liver function test increased 
(ROR 8.53).

As shown in the Fig. 3, except for peripheral motor neuropathy (ROR 201.08), the eye disorders are the 
most closely related to TV Furthermore, cystitis haemorrhagic(ROR 42.46), neuropathy peripheral (ROR 23.03), 
vaginal haemorrhage (ROR 15.38) and haematuria (ROR 11.20) also have strong correlation with TV.

Time-to-onset analysis
As shown in Fig.  4, We analyzed TV-induced 125 AEs using the Time-to-event onset (TTO) reported after 
excluding instances of missing data and reporting inaccuracies. The median time to onset was found to be 
21 days, with an interquartile range (IQR) spanning from 5 to 70 days. it can be seen that most AEs in these 
patients(n = 79, percentage = 15.61%) happened within the initial month of TV usage in Fig. 4. Secondly, the 
proportions of reporting AEs in the second, third, and fourth months after the use of TV were 2.31%, 2.17%, 
and 1.98% respectively. This trend shows that with the passage of time, the possibility of AE after using TV will 
gradually decrease. It is worth noting that after 4 months of TV treatment, the risk of AE decreased, approaching 
a negligible level. We also analyzed onset time of SOCs individually in Fig. 5. It has been observed that the 
top five SOCs of AEs following treatment with TV are: general disorders and administration site conditions 
(median = 6.5), respiratory, thoracic and mediastinal disorders (median = 6.5), gastrointestinal disorders 
(median = 9.5), skin and subcutaneous tissue disorders (median = 11), and Injury, poisoning and procedural 
complications (median = 17). After administration of TV, the median onset time for the most frequently 
occurring AE-related eye disorders was 41.5 days, with an IQR from 18.75 to 127 days. Notably, AEs associated 
with nervous system disorders and hepatobiliary disorders occurred later, with median onset times of 83 and 
99.5 days, respectively.

Algorithms Equation Criteria

ROR ROR = ad/bc 95%CI > 1, N ≥ 3

95%CI = eln(ROR)±1.96(1/a+1/b+1/c+1/d) ̂  0.5

PRR PRR = a (c+d)/c (a+b) PRR ≥ 2, X2 ≥ 4, N ≥ 3

PRR ≥ 2, χ2 ≥ 4, N ≥ 3

χ2 = [(ad−bc)^2](a+b+c+d)/[(a+b) (c+d) (a+c) (b+d)]

BCPNN IC = log2a(a+b+c+d)/[(a+c)(a+b)] IC025 > 0

95% CI = eln(IC)±1.96(1/a+1/b+1/c+1/d) ̂  0.5

MGPS EBGM = a (a+b+c+d)/(a+c)/(a+b) EBGM05 > 2

95% CI = eln(EBGM)±1.96(1/a+1/b+1/c+1/d) ̂  0.5

Table 1.  The specific formulas for the four algorithms. Equation: a, number of reports containing both the 
target drug and the target adverse drug reaction; b, number of reports containing other adverse drug reactions 
of the target drug; c, number of reports containing the target adverse drug reaction of other drugs; d, number 
of reports containing other drugs and other adverse drug reactions. The MGPS, employs an empirical Bayesian 
approach, whereby a prior distribution is obtained by maximum likelihood estimates, and the prior and 
likelihood are subsequently combined to obtain a posterior distribution. The fifth percentile of the posterior 
distribution is denoted by “EBGM05” and is interpreted as the one-sided 95%confidence lower bound for 
the EBGM. 95% CI, 95% confidence interval; N, the number of reports; X2, chi-squared; IC, information 
component; IC025, the lower limit of the 95% CI of the IC; EBGM, empirical Bayesian geometric mean; 
EBGM05, empirical Bayesian geometric mean lower 95% CI for the posterior distribution.
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Discussion
TV is the first and only ADC approved by the FDA for second-line treatment of patients with r/mCC. It is 
also the first ADC targeting tissue factor in the world. In the past, the research on TV mainly focused on its 
mechanism of action, clinical trials and literature reviews, but the research on the real world was very limited. 
Therefore, the aim of this study is to interpret the potential AEs associated with TV, to inform the summary of 
product characteristics, and to delineate the safety profile of TV as a reference for clinical medication. In order 
to improve the accuracy of the analysis, four algorithms are used in this study, and the results are verified from 
multiple angles. Only when these four algorithms are satisfied can we think that a signal has been generated, so 
as to detect a more reliable safety signal26–28.

Our research found that female patients were dominant. Secondly, compared with other age groups, the 
45–64 age group has a higher risk of AE, which is consistent with the established clinical indications of TV. It is 
worth noting that pharmacists and doctors (39.92 and 47.43%) submit the most AE reports, not the consumers 
themselves. This could be attributed to pharmacists’ and doctors’ greater familiarity with the reporting 
procedures, the clinical significance of AEs and the potential side effects of medications. Moreover, patients 
might fail to identify certain symptoms as AEs or may lack awareness of the reporting process. In addition, 
most of the reports are from the United States (88.34%), which may be because TV was first introduced in that 
country. Regarding the results of AEs, hospitalization and other serious AEs are the most common, except for 
unknown events. This is very important because it may be related to the indications of TV, because patients with 
r/mCC usually have poor prognosis.

According to the disproportional analysis, we determined 25 SOCs and 30 signals. Eye disorders are the 
most common SOC, and the most common PT are dry eye, eye disorder, ocular toxicity, keratitis, cataract, 
visual impairment, ocular congestion and ulcerative keratitis, which are consistent with previous studies. In the 
Innovate 204 trial, there were 138 secondary ocular AEs (53%) in 101 patients with r/mCC, most of which were 

Fig. 1.  Flowchart of the screening process for tisotumab vedotin (TV)-related adverse events (AEs). A total 
of 6,037,399 demographic and administrative information (DEMO) was obtained from the FAERS database. 
After removing 812,645 duplicate reports, there are still 5,224,754 reports left. 506 suspicious drug AE reports 
were screened out from 20,472,084 drug AE reports, with tisotumab vedotin as the primary suspect drug 
(PS). From 15,745,197 preferred terminology for adverse events (REAC), 1100 AEs were screened using 
tisotumab vedotin as the PS. Finally, 506 AE reports were included in the analysis. DEMO, demographic and 
administrative information; DRUG, drug information; REAC, preferred terminology for adverse event; PS, 
primary suspect drug; AEs, adverse events.

 

Scientific Reports |        (2025) 15:30212 4| https://doi.org/10.1038/s41598-025-14710-9

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Grade 1–2, and were confined to the ocular surface. Among them, 26% patients reported conjunctivitis, 23% 
patients reported dry eyes, 11% patients showed keratitis, and 2 (2%) patients were of grade 38. The same eye AEs 
were found in Innovate 206 trial13. Most eye AEs are not serious, which can be improved by reducing the dose 
or stopping treatment. At present, the mechanism of TV-related ocular toxicity is still unclear. Preclinical studies 
show that tissue factor is expressed in the conjunctiva, which may make eyes more sensitive to the potential 
toxicity of TV9,10. Secondly, some studies have found that TV-related ocular toxicity may be due to the cytotoxic 
load of aurastatin, such as monomethyl aurastatin E, which can cause off-target injury of corneal epithelial 
cells29. Therefore, it may be necessary to further study the mechanism. In addition, through consulting the 
previous clinical studies and instructions, it is found that cataract have not been reported, so we can focus on 
these AE in the future treatment.

In addition, besides eye disorders, blood and lymphatic system disorders are the only SOC that meets the 
criteria of the four algorithm. The common PT in blood and lymphatic system disorders are anemia and febrile 
neutropenia. Febrile neutropenia was identified as a new signal by four algorithms, which indicated that it 
had potential correlation with TV. However, according to the results of the study, no grade 4 neutropenia was 
observed in patients receiving TV+carboplatin treatment. On the contrary, in the GOG 240 trial, 26% of patients 
treated with cisplatin+paclitaxel had neutropenia above grade 430–32. Therefore, whether febrile neutropenia is 
related to the use of TV still needs further study.

Our study found that there is a strong correlation between bleeding and TV, including vaginal haemorrhage, 
epistaxis, haematuria and cystitis haemorrhagic, which is consistent with previous clinical studies and 
instructions. In the innovaTV 204 study, bleeding-related AEs were reported in 39 patients (39%) and were 
predominantly grades 1 or 2, with 34 patients (34%) experiencing grade 1 events, 3 patients (3%) experiencing 
grade 2 events, and 2 patients (2%) experiencing grade 3 events8. According to the TV instructions, 62% of 
cervical cancer patients treated with TV had bleeding events. The most common AEs were epistaxis (44%), 

Characteristics Number (N) Proportion (%)

Number of reports 506

Sex

 Female 368 72.73

 Male 13 2.57

 Unknown 125 24.7

Age (year)

  < 18 0 0

 18–44 45 8.89

 45–64 68 13.44

 65–74 25 4.94

  ≥ 75 9 1.78

 Unknown 359 70.95

Reporting year

 2021 14 2.77

 2022 156 30.83

 2023 181 35.77

 2024 155 30.63

Reporter’s type

 Consumer 63 12.45

 Pharmacist 240 47.43

 Physician 202 39.92

 Unknown 1 0.2

Reporter country (top five)

 United States 447 88.34

 Spain 9 1.78

 United Kingdom 8 1.58

 France 7 1.38

 Belgium 5 0.99

Serious outcomes

 Life-threatening(LT) 6 1.19

 Hospitalization—initial or prolonged (HO) 103 20.36

 Disability(DS) 12 2.37

 Death(DE) 32 6.32

 Other serious (important medical event) (OT) 187 36.96

Table 2.  Characteristics of adverse even (AE) reports taking TV as a suspected drug in the FAERS database.
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haematuria (10%) and vaginal haemorrhage (10%), and 5% patients had third-degree bleeding. The higher 
incidence of epistaxis compared to other forms of bleeding associated with TV may be attributed to tissue 
factor expression in the nasal epithelium and the rich vascularization of the nose33–35. Vaginal hemorrhage and 
hematuria occurrences might be linked to underlying conditions such as local tumor growth or prior pelvic 
radiotherapy. In clinical use, standard intervention measures should be taken as needed to control any form of 
bleeding during the treatment of TV.

In our research, the nervous system disorders related to TV therapy are mainly neuropathy peripheral and 
peripheral motor neuropathy. Neuropathy peripheral occurred in 42% of patients with cervical cancer treated 
with TV across instructions. In the interim analysis of Innovate 301 presented at ESMO meeting in 2023, the 
proportion of AE related to peripheral neuropathy was 36% after TV treatment, of which 27% was peripheral 
sensory neuropathy, 3% was sensory abnormality, 2% was myasthenia, and 2% was peripheral sensory motor 
neuropathy. Monomethyl aurastatin E can induce peripheral neuropathy, which is a well-proved side effect of 
tubulin binding agents36. In terms of mechanism, monomethyl aurastatin E binds to tubulin with high affinity, 
which inhibits microtubule dynamics and destroys microtubule function by blocking tubulin polymerization37. 

Fig. 2.  Proportion of system organ classes (SOCs) reported in TV-related adverse events (AEs).

 

Scientific Reports |        (2025) 15:30212 6| https://doi.org/10.1038/s41598-025-14710-9

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


In addition, monomethyl aurastatin E-bound tubulin inhibits microtubule assembly, leading to cell cycle arrest 
and subsequent apoptosis in G2-M phase38. The inhibition of microtubule-dependent axonal transport mediated 
by monomethyl aurastatin E increases the susceptibility to peripheral neuropathy, mainly due to the extensive 
length of axonal projections and the key role of the microtubule network in maintaining long-distance axonal 
transport between neuronal cell bodies and distal nerve endings39. The development of peripheral neuropathy 
may lead to prolonged infusion time or decreased dosage, which will have a negative impact on the treatment 
effect and the quality of life of patients. In severe cases, peripheral neuropathy may even endanger the life of 
patients. Therefore, when using TV, we should closely monitor the new symptoms or worsening symptoms of 
peripheral neuropathy in all patients treated with TV. Peripheral neuropathy related to TV can be managed by 
dose adjustment and dose reduction.

Skin and subcutaneous tissue disorders are also common AEs in the process of TV therapy. Our study found 
that skin rash, alopecia and Stevens-Johnson syndrome have a strong correlation with TV treatment. In previous 
clinical trials, alopecia was the most frequently reported AE related to skin and subcutaneous tissue disorders. 
Chemotherapies, particularly microtubule-disrupting agents, are known to cause high rates of alopecia40. 
Alopecia was observed in innovaTV 201 (treatment emergent, 22 patients, 40%) and innovaTV 204 (treatment 
related, grade 1, 13 patients; grade 2, 25 patients8,12; Stevens-Johnson syndrome has not been mentioned in 
previous clinical studies, and whether it is related to the treatment of TV needs further study.

The results of this study show that the median time of TV-related AE onset is 21 (IQR, 5–70) days, and most 
of them occur within the first month of TV treatment (n = 79,15.61%), but some AE may still occur within 
one year (n = 46,9.09%). Therefore, in future clinical trials, a longer follow-up period is needed to observe TV-
related AEs. In the innovaTV 204 trial, the median time for the onset of eye disorder AEs was 1.4 months, 
peripheral neuropathy was 3.1 months, and bleeding-related AEs was 0.3 months8. These findings align with our 
research results, which reported a median time of 41.5 days for eye disorders and 83 days for nervous system 
disorders. Collectively, these results emphasize the importance for clinicians and pharmacists to closely monitor 
both labeled and potential AEs in patients, as they can be life-threatening, particularly during the first month 
of treatment.

Similar to prior studies utilizing pharmacovigilance databases, several limitations of the present study warrant 
acknowledgment. First of all, given the voluntary nature of reporting to the FAERS database, it is impossible to 
calculate the incidence or prevalence of AEs, and underreporting remains a significant concern. Secondly, the 
existence of reports in the FAERS database does not imply causal relationships; thus, the findings of this study 

System organ class (SOC) N ROR (95% CI) PRR (95% CI) IC (95% CI) EBGM (95% CI)

Eye disorders* 209 11.53 (9.92,13.41) 9.53 (8.44,10.77) 3.25 (2.98 ,3.41 ) 9.53 (8.20 ,11.08 )

Gastrointestinal disorders 127 1.41 (1.17,1.69) 1.36 (1.15,1.60) 0.44 (0.17 ,0.71 ) 1.36 (1.13 ,1.63 )

General disorders and administration site conditions 118 0.57 (0.47,0.69) 0.62 (0.52,0.73)  − 0.70 (− 0.98 , − 0.42 ) 0.62 (0.51 ,0.74 )

Skin and subcutaneous tissue disorders 91 1.58 (1.28,1.96) 1.53 (1.26,1.87) 0.62 (0.29 ,0.92 ) 1.53 (1.24 ,1.90 )

Nervous system disorders 86 0.92 (0.73,1.14) 0.92 (0.75,1.13)  − 0.12 (− 0.44 ,0.20 ) 0.92 (0.74 ,1.15 )

Infections and infestations 50 0.86 (0.65,1.14) 0.87 (0.66,1.14)  − 0.21 (− 0.62 ,0.21 ) 0.87 (0.65 ,1.15 )

Injury, poisoning and procedural complications 47 0.38 (0.29,0.51) 0.41 (0.31,0.54)  − 1.28 (− 1.69 , − 0.84 ) 0.41 (0.31 ,0.55 )

Blood and lymphatic system disorders* 42 2.31 (1.70,3.15) 2.26 (1.68,3.04) 1.18 (0.69 ,1.58 ) 2.26 (1.66 ,3.08 )

Respiratory, thoracic and mediastinal disorders 40 0.76 (0.56,1.05) 0.77 (0.57,1.05)  − 0.37 (− 0.82 ,0.09 ) 0.77 (0.56 ,1.06 )

Investigations 39 0.56 (0.41,0.77) 0.58 (0.42,0.79)  − 0.79 (− 1.24 , − 0.31 ) 0.58 (0.42 ,0.80 )

Musculoskeletal and connective tissue disorders 33 0.57 (0.40,0.80) 0.58 (0.41,0.81)  − 0.79 (− 1.27 , − 0.27 ) 0.58 (0.41 ,0.82 )

Neoplasms benign, malignant and unspecified (incl cysts and polyps) 32 1.11 (0.78,1.58) 1.11 (0.79,1.56) 0.15 (− 0.37 ,0.65 ) 1.11 (0.78 ,1.58 )

Renal and urinary disorders 32 1.55 (1.09,2.20) 1.53 (1.09,2.15) 0.61 (0.08 ,1.10 ) 1.53 (1.08 ,2.17 )

Metabolism and nutrition disorders 30 1.27 (0.88,1.82) 1.26 (0.88,1.79) 0.33 (− 0.21 ,0.84 ) 1.26 (0.88, 1.81 )

Surgical and medical procedures 25 1.70 (1.14,2.52) 1.68 (1.14,2.48) 0.75 (0.14 ,1.28 ) 1.68 (1.13 ,2.50 )

Product issues 24 1.35 (0.90,2.02) 1.34 (0.90,1.99) 0.43 (− 0.18 ,0.99 ) 1.34 (0.90 ,2.01 )

Psychiatric disorders 15 0.23 (0.14,0.39) 0.24 (0.15,0.40)  − 2.04 (− 2.70 , − 1.25 ) 0.24 (0.15 ,0.40 )

Vascular disorders 15 0.63 (0.38,1.06) 0.64 (0.39,1.06)  − 0.64 (− 1.34 ,0.11 ) 0.64 (0.38 ,1.06 )

Reproductive system and breast disorders 14 1.44 (0.85,2.44) 1.43 (0.85,2.41) 0.52 (− 0.27 ,1.23 ) 1.43 (0.85 ,2.43 )

Immune system disorders 8 0.66 (0.33,1.32) 0.66 (0.33,1.32)  − 0.60 (− 1.51 ,0.42 ) 0.66 (0.33 ,1.32 )

Social circumstances 8 1.57 (0.78,3.14) 1.56 (0.78,3.12) 0.64 (− 0.41 ,1.52 ) 1.56 (0.78 ,3.13 )

Hepatobiliary disorders 7 0.69 (0.33,1.45) 0.69 (0.33,1.45)  − 0.53 (− 1.50 ,0.55 ) 0.69 (0.33 ,1.46 )

Ear and labyrinth disorders 4 0.84 (0.31,2.24) 0.84 (0.32,2.23)  − 0.25 (− 1.50 ,1.09 ) 0.84 (0.31 ,2.24 )

Cardiac disorders 3 0.10 (0.03,0.31) 0.10 (0.03,0.32)  − 3.27 (− 4.35 , − 1.46 ) 0.10 (0.03 ,0.32 )

Endocrine disorders 1 0.36 (0.05,2.53) 0.36 (0.05,2.53)  − 1.49 (− 2.97 ,1.11 ) 0.36 (0.05 ,2.54 )

Table 3.  Signal strength of TV-related reports in the FAERS database at the system organ class (SOC) level. 
*Represents the simultaneous fulfillment of four algorithms; ROR, reporting odds ratio; CI, confidence 
interval; PRR, proportional reporting ratio; IC, information component; EBGM, empirical Bayesian geometric 
mean.
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merely indicate potential AEs, underscoring the need for vigilance among clinicians and pharmacists. Thirdly, 
many unmeasurable confounding factors, such as drug interactions, comorbidity and drug combinations, may 
affect AEs and are not considered in the data analysis. Fourthly, the AE report of TV may be affected by the 
processing before the TV is used, which may lead to misjudgment of the results. Fifthly, the long-term follow-
up of AE was not analyzed in this study, which might be a limitation. Sixthly, this study only depends on the 
FAERS database in the United States. The sources of its reports and the results may vary according to race 
and region. Seventh, although this study provided information on the outcomes of AEs, it did not evaluate the 
severity of AEs. Therefore, the AEs can not be classified and analyzed according to their severity. In addition, 
the disproportional analysis did not quantify risk or determine the causal relationship, but estimates the signal 
strength, which is related to clinic. Consequently, prospective clinical trials remain essential to confirm causal 
associations.

Conclusion
TV was approved by the FDA in September, 2021, and was fully approved in April of 2024. During this transition 
period, it is necessary to use FAERS to continuously monitor AE. Based on the real world data in FAERS database, 
this study conducted a survey and determined the AE highly related to TV through disproportional analysis. 
The AEs detected in this study are largely consistent with those documented in the manual, and some potential 
AEs, such as cataract, febrile neutropenia, Stevens-Johnson syndrome, muscular weakness and liver function 

System organ 
class (SOC) PTs N ROR (95% CI) PRR (95% CI) IC (95% CI) EBGM (95% CI)

Eye disorders

Dry eye s 43.37 (30.67,61.34) 42.10 (30.08, 58.92) 5.39 (3.75, 4.75) 42.07 (29.75, 59.49)

Eye disorder 19 33.46 (21.25,52.67) 32.90 (21.06, 51.38) 5.04 (3.01, 4.31) 32.88 (20.88, 51.75)

Ocular toxicity 13 889.82 (512.59,1544.67) 879.32 (509.79, 1516.69) 9.76 (3.00, 4.57) 864.23 (497.85, 1500.26)

Keratitis 10 194.57 (104.27,363.08) 192.81 (103.91, 357.77) 7.59 (2.51, 4.26) 192.08 (102.93, 358.43)

Cataract* 9 8.80 (4.57,16.97) 11.36 (5.92, 21.77) 3.51 (1.56, 3.40) 11.36 (5.89, 21.88)

Visual impairment 9 4.02 (2.09,7.75) 8.74 (4.56, 16.76) 3.13 (1.38, 3.22) 8.74 (4.53, 16.84)

Ocular hyperaemia 9 11.44 (5.94,22.05) 4.00 (2.09, 7.66) 2.00 (0.70, 2.54) 4.00 (2.07, 7.70)

Ulcerative keratitis 8 164.45 (81.94,330.03) 163.26 (81.76, 326.00) 7.35 (2.13, 4.07) 162.73 (81.08, 326.60)

Punctate keratitis 7 465.86 (220.81,982.84) 462.90 (220.45, 972.02) 8.84 (1.95, 4.01) 458.69 (217.42, 967.72)

Eye discharge 7 41.07 (19.53,86.39) 40.82 (19.50, 85.45) 5.35 (1.75, 3.80) 40.79 (19.39, 85.78)

Eye pain 6 6.46 (2.90,14.42) 6.43 (2.90, 14.29) 2.69 (0.76, 2.95) 6.43 (2.88, 14.35)

Symblepharon 5 1094.23 (450.27,2659.15) 1089.26 (450.00, 2636.63) 10.06 (1.38, 3.77) 1066.21 (438.74, 2591.04)

Ocular discomfort 5 29.23 (12.14,70.38) 29.10 (12.13, 69.79) 4.86 (1.17, 3.54) 29.08 (12.08, 70.03)

Corneal disorder 4 101.11 (37.84,270.16) 100.75 (37.84, 268.23) 6.65 (0.97, 3.56) 100.55 (37.63, 268.65)

Eye inflammation 3 18.86 (6.07,58.58) 18.81 (6.07, 58.25) 4.23 (0.34, 3.23) 18.80 (6.05, 58.41)

Blood and 
lymphatic system 
disorders

Anaemia 17 4.99 (3.09,8.05) 4.93 (3.07, 7.89) 2.30 (1.33, 2.70) 4.93 (3.05, 7.95)

Febrile neutropenia* 9 7.85 (4.08,15.14) 7.80 (4.07, 14.95) 2.96 (1.30, 3.13) 7.80 (4.05, 15.03)

Reproductive 
system and breast 
disorders

Vaginal haemorrhage 12 15.38 (8.70,27.16) 15.22 (8.67, 26.72) 3.93 (2.06, 3.67) 15.21 (8.61, 26.88)

Renal and urinary 
disorders

Haematuria 7 11.20 (5.33,23.55) 11.14 (5.32, 23.31) 3.48 (1.27, 3.32) 11.13 (5.29, 23.41)

Cystitis haemorrhagic 3 42.46 (13.67,131.92) 42.35 (13.67, 131.17) 5.40 (0.45, 3.35) 42.31 (13.62, 131.46)

Skin and 
subcutaneous 
tissue disorders

Rash 27 3.44 (2.35,5.04) 3.38 (2.33, 4.90) 1.76 (1.08, 2.19) 3.38 (2.30, 4.95)

Alopecia 15 4.32 (2.59,7.18) 4.27 (2.58, 7.06) 2.09 (1.10, 2.55) 4.27 (2.57, 7.11)

Stevens-Johnson syndrome* 4 9.91 (3.71,26.45) 9.88 (3.71, 26.27) 3.30 (0.54, 3.12) 9.88 (3.70, 26.36)

Respiratory, 
thoracic and 
mediastinal 
disorders

Epistaxis 14 10.53 (6.22,17.85) 10.41 (6.19, 17.52) 3.38 (1.93, 3.43) 10.41 (6.14, 17.64)

Pneumonitis 3 6.48 (2.09,20.14) 6.47 (2.09, 20.03) 2.69 (0.00, 2.90) 6.47 (2.08, 20.09)

Musculoskeletal 
and connective 
tissue disorders

Muscular weakness* 11 5.44 (3.01,9.86) 5.40 (3.00, 9.72) 2.43 (1.14, 2.82) 5.40 (2.98, 9.78)

Nervous system 
disorders Neuropathy peripheral 37 23.03 (16.59,31.97) 22.29 (16.24, 30.60) 4.48 (3.36, 4.31) 22.28 (16.05, 30.93)

Peripheral motor neuropathy 5 201.08 (83.38,484.93) 200.17 (83.34, 480.81) 7.64 (1.37, 3.73) 199.39 (82.68, 480.83)

Infections and 
infestations Conjunctivitis 17 53.78 (33.30,86.85) 38.71(24.25,61.79) 5.273(2.95,4.33) 38.67(23.84,62.73)

Investigations Liver function test increased* 3 8.53 (2.75,26.48) 8.51 (2.75, 26.34) 3.09 (0.12, 3.01) 8.51 (2.74, 26.42)

Table 4.  Signal strength of TV-related reports in the FAERS database at the preferred term (PT) level. 
*Represents PTs not listed in the drug instructions; ROR, reporting odds ratio; CI, confidence interval; PRR, 
proportional reporting ratio; IC, information component; EBGM, empirical Bayesian geometric mean.
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test increased have also been uncovered. Furthermore, this paper reports the median time for common systemic 
diseases, providing valuable references for clinicians to optimize drug usage and enhance the safety management 
of TV. Given the increasing use of TV, pharmacovigilance studies may play an important role in facilitating risk–
benefit assessment through large real-world databases, especially for unanticipated AEs that are not documented 
by the label. In conclusion, our findings and management recommendations may improve clinicians/researchers 
awareness of TV-associated toxicity and help reduce risk.

Fig. 4.  Onset time distribution of TV-related adverse events (AEs).

 

Fig. 3.  Forest map of the reporting odds ratio (ROR) of the top 30 preferred terms (PTs) by signal strength of 
reports.
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