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Purpose: Uncontrolled bleeding remains a major surgical challenge, increasing morbidity, operative time, and costs, highlighting the
need for effective adjunctive hemostats. Veriset is a synthetic, absorbable patch that promotes clotting and provides mechanical
hemostasis. While early studies show efficacy, real-world evidence across diverse settings is needed. This post-market, multicenter
study evaluated the safety and effectiveness of Veriset in various surgical procedures.

Methods: This observational, single-arm, prospective study was nested within Medtronic’s product surveillance registry. Sites were
selected for procedural diversity (cardiovascular, soft-tissue, solid-organ), high Veriset use, and clinical study experience. Patients
treated with Veriset as part of usual care were followed for 30 days post-procedure to monitor adverse events (AEs). The primary
safety and effectiveness endpoints were device-related AEs within 30 days and hemostasis within 5 minutes, respectively. Secondary
outcomes included time to hemostasis, length of hospital stay, and bleeding-site severity. Results were summarized using descriptive
statistics and exact (Clopper—Pearson) confidence intervals.

Results: Veriset was used on-label in 100 patients in cardiovascular (56), soft-tissue (18), solid-organ (18), and other (8) procedures.
Most were performed via open surgery (90.0%), with 34% involving anastomoses. Median blood loss was 600 mL (interquartile range
200-1500), with transfusions in 24 patients. Of the 120 bleeding sites treated, pre-Veriset methods included sutures (55.8%, 67/120)
and pressure (29.2%, 35/120). Bleeding was mostly mild/moderate (82.5%, 99/120). Device-related AEs occurred in 1 patient, with no
deaths. Hemostasis within 5 minutes was achieved at 91.7% (110/120) of sites and in 96.0% (96/100) of patients. Median time to
hemostasis was 2.0 minutes; median hospital stay was 7 days.

Conclusion: This study provides real-world evidence that Veriset is safe and suggests that it may be an efficacious and rapid adjunct
for surgical hemostasis, including in high-risk cardiovascular and solid-organ procedures, supporting and extending prior trial data for
routine clinical use.

Clinicaltrials.gov Identifier: NCT01524276, Dec 24, 2025.

Plain-language summary: Uncontrolled bleeding during and after surgery can cause complications, make surgeries longer, and
increase healthcare costs. Researchers wanted to see if the Veriset hemostatic patch could help stop bleeding quickly in real-world
surgeries. The Veriset patch is made from materials that form a gel that initiates the clotting process to stop bleeding. The patch breaks
down and disappears in the body after about a month.

To test the patch, researchers collected information from 100 people who had different types of surgery, including cardiovascular,
soft-tissue, and solid-organ procedures. They checked how fast the patch stopped bleeding and whether there were any complications
associated with the use of the patch.

The study found that Veriset stopped bleeding within five minutes for 96 out of the 100 patients, with most bleeding stopped in
about two minutes. The study also checked for any complications related to the use of Veriset. Only one person had a problem that
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may have been connected to the procedure and the patch, which was successfully managed with medication. There were no
complications linked only to the use of Veriset.

These results suggest that the Veriset patch is a safe and effective way to control bleeding during surgery. Its fast action, simple use,
and performance in high-risk cases could help people recover better and may reduce the need for blood transfusions.

Keywords: bleeding, surgery, topical hemostat

Introduction

Uncontrolled bleeding remains a major intraoperative and postoperative challenge across a wide range of surgical
procedures, contributing to increased morbidity, prolonged operative times, and elevated healthcare costs.'* The need
for effective adjunctive hemostatic agents has led to the development of a variety of topical hemostatic agents designed to
achieve rapid and reliable bleeding control.>® The Veriset (Medtronic, Minneapolis, MN, USA) hemostatic patch is
a synthetic, absorbable hemostat composed of oxidized cellulose and polyethylene glycol (PEG). The combination of the
oxidized, regenerated cellulose and the resultant gel initiates the clotting cascade and acts as a tamponade, physically
stemming the flow of a broad spectrum of active bleeding site types. Following activation, the patch absorbs in
approximately 28 days.

Preclinical studies and early clinical trials, including randomized controlled trials, have demonstrated that Veriset is
effective in achieving hemostasis within minutes in controlled surgical environments.” '® However, controlled trial
settings often fail to capture the complexity and variability of real-world surgical practice when evaluating hemostatic
products given the unpredictable nature of their use.*'° Additionally, while these previous controlled trials have shown
median times to hemostasis ranging from 1-1.5 min along with overall adverse event (AE) rates ranging from 75-77%
and device-related AE rates from 0-6%, patient inclusion and exclusion criteria and procedural heterogeneity are
generally more restricted in controlled clinical trials, so observed hemostatic performance and postoperative complication
rates in controlled clinical trials could be expected to differ from rates observed in regular clinical use. Therefore, real-
world evidence from observational studies is essential to validate these findings in broader, more heterogeneous patient
populations and procedural contexts.

This study aimed to evaluate the real-world safety and efficacy of the Veriset hemostatic patch in a multicenter cohort
of patients undergoing a variety of extensive surgical procedures where adjunctive hemostatic control was required.
Specifically, we aimed to assess the time to hemostasis, intraoperative blood loss, postoperative bleeding complications,
AEs, and overall surgeon satisfaction in routine clinical practice. To clarify how Veriset fits within established
intraoperative hemostasis workflows, we outlined a concise, conceptual decision management pathway for this study:
(1) Surgeons first identify the bleeding source and attempt standard measures such as pressure, cautery, or suturing,
which remain the foundation of bleeding control. (2) When these measures are insufficient—particularly in cases of
diffuse oozing, friable tissue, or anatomically constrained fields—adjunctive topical agents are considered. (3) Within this
escalation framework, Veriset serves as a mechanical, absorbable patch option that can be selected when a conformable
surface hemostat is appropriate. (4) Following application, the surgical field is reassessed, and alternative adjuncts or
additional techniques are used only if bleeding persists. By capturing data related to this intraoperative hemostasis
workflow for the application of Veriset across diverse surgical specialties and healthcare settings, this study seeks to
provide a comprehensive understanding of Veriset’s performance in real-world use, thereby informing clinical decision-
making and supporting optimal hemostatic strategies in surgery.

Materials and Methods

Study Design

This prospective, multi-center, observational post-market study on the use of Veriset hemostatic patches utilized data
from a product surveillance registry (PSR) maintained by Medtronic. Data collection was reflective of routine clinical
practice. The accuracy and completeness of all data was confirmed and approved by the principal investigator or
authorized designee at each site, and all data were reviewed by Medtronic, with any apparent discrepancies resolved
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via discussion with the reporting site. Patients were followed for 30 days post procedure, with follow-up data collected in
person, via medical record review, or on remote follow-up in line with standard care. In case of an ongoing AE at day 30,
patients were followed until the AE had been resolved or a maximum of 30 additional days. All procedure- and/or
device-related events were to be reported upon awareness by the site and in accordance with each site’s ethics board and
local and national laws and regulatory requirements.

Site selection criteria included the following: high-volume Veriset users with the infrastructure to conduct a clinical
study, participation in Veriset premarket studies, and current participation in the Medtronic PSR. Consideration was also
given to the indications that each site used Veriset for to ensure a good representation of the targeted indications
categories: cardiovascular surgery, soft-tissue repair procedures, and solid-organ/multi-visceral resection. Decisions to
use Veriset were based on the standard of care at each site and discretion of the treating surgeon rather than on
involvement in the study. Patient enrollment inclusion criteria were written authorization and/or consent per institution
and geographic requirements from the patient or a legally authorized representative provided prior to or up to 30 days
after the procedure and patients intended to be treated with Veriset. Regardless of enrollment time, the use of Veriset was
at the discretion of the surgeon. Patients who were expected to be inaccessible for follow-up, excluded by local law, or
enrolled in or planned to be enrolled in any concurrent drug and/or device study that may confound the PSR results were
excluded. The study was reviewed and approved by each site’s ethics committee prior to site activation (Supplemental
Table 1). The study was conducted in compliance with the Declaration of Helsinki.

Outcome Measures

The primary safety endpoint was the incidence of device-related AEs within 30 days of procedures where Veriset was
utilized for hemostasis, including those occurring intraoperatively and up to discharge. The analyzed cohort was
restricted to patients for whom Veriset was applied on-label, ie., use for achieving hemostasis at an active bleeding
site. Patients for whom Veriset was applied off-label, ie., prophylactic use at sites where bleeding was anticipated but not
actively occurring, were excluded. A 30-day follow-up period was chosen because the mechanism of action, intended
use, and regulatory expectations for hemostatic technologies focus on immediate intraoperative performance and early
postoperative complications that typically manifest within the first 30 days. The primary effectiveness endpoint was the
rate of achieving hemostasis at each bleeding site within 5 minutes of device application as in a previous study of
Veriset.® Hemostasis within 5 minutes is a validated and clinically meaningful endpoint because it captures the critical
early phase in which effective bleeding control directly influences blood loss, the need for escalation, operative time, and
postoperative complications. This threshold is widely used in hemostatic device trials and is supported by regulatory
precedent, as multiple randomized studies of topical agents—including fibrin sealants and flowable hemostats—demon-
strate that time to hemostasis within 5 minutes is a sensitive and reproducible measure of efficacy.'’ Time to hemostasis
and length of hospital stay were also recorded. The characteristics of each bleeding site were evaluated, including the
source and anatomic location, and bleeding severity was rated on a scale from 1 (least severe) to 4 (most severe) as
follows: 1 = “ooze or intermittent flow”, 2 = “continuous flow”, 3 = “controllable spurting and/or overwhelming flow”,
and 4 = “unidentified or inaccessible spurting or gush”.'?

Statistical Analysis

Descriptive statistics were used to summarize study outcomes. For continuous variables, mean and standard deviation
(SD), median and interquartile range (IQR), and minimum and maximum values were reported. For categorical variables,
counts and percentages were used. In addition, statistically appropriate confidence intervals (CIs) were calculated for the
primary and secondary endpoints where applicable. The sample size was determined based on the primary safety and
effectiveness evaluations, including a review of data from premarket studies on Veriset.* '° A sample size of 100 patients
was determined to provide sufficient power (>80%) to evaluate the primary safety and effectiveness endpoints. The
primary safety evaluation was based on a device-related AE threshold of 10% and an expected rate of 3%. The primary
effectiveness evaluation was based on a performance goal of 50% and an expected success rate of 75% or higher. The
statistical analysis was based on the exact Clopper—Pearson method.
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Results

Demographics and Medical History

This study enrolled 112 patients from five sites in Germany (18 patients), the Netherlands (40 patients), and the United
Kingdom (54 patients). Participating sites, areas of specialty, and patient enrollment by site are summarized in
Supplemental Table 1. Of the 112 patients, 2 were enrolled, but Veriset was not used in the procedure, 4 were exited

due to missing documentation, and another 6 were treated off-label. Of the 106 patients treated with Veriset in any
manner, 105 completed the 30-day follow-up, and of the 100 treated on-label, 99 completed the 30-day follow-up, with 1
patient lost to follow-up (Figure 1). Demographics for these patients are shown in Table 1. Data on both height and
weight were not recorded in all cases, and body mass index (BMI) could only be calculated for 64 patients. The majority
of these 100 patients (95%) had a specified comorbidity. Note that the numbers represent the total number of
comorbidities present and that an individual patient could have had multiple comorbidities.

Procedural Details

A total of 56/100 patients underwent a cardiovascular procedure, including procedures involving major vascular
structures such as advanced pelvic exenteration, 18 underwent a soft-tissue procedure, 18 underwent solid-organ
resection, and 8 underwent procedures listed by the site as “other”. The specific primary diagnoses leading to each
procedure type and the specific procedures performed are detailed in Supplemental Table 2 and Supplemental Table 3,

respectively. The majority (90/100) of procedures were performed using open surgery, 9 were performed laparoscopi-
cally, and 1 was performed with robotic-assisted surgery. No procedures were converted from the original surgical
approach. Anastomoses were established in 34% of cases, with the majority of cases requiring 1 (52.9%) or 2 (41.2%)
anastomoses. Of the 54 anastomoses established, 23 were intestinal, 17 were vascular, 11 were ureteric, and 3 were
ureteroileal. Median (IQR) blood loss was 600.0 (200.0-1500.0) mL (note that data on blood loss was available for only
65 cases), and transfusions were necessary in 24 of the procedures. Procedural details by indication type are summarized
in Table 2. Overall, 120 active bleeding sites in 100 patients were treated, with 59 bleeding sites treated during
cardiovascular procedures, 27 during soft-tissue procedures, 22 during solid-organ procedures, and 12 during other
procedure types (Table 3). Most of the 100 patients (84) had 1 bleeding site, while 10 had 2 sites, and 6 had 3 sites
(Table 4). The most common conventional methods used to try to obtain hemostasis before the use of Veriset were
sutures/ligature (55.8%, 67/120) and pressure on the bleeding site (29.2%, 35/120).

Safety Endpoint Outcomes
The rate of AEs possibly related to the device and procedure within 30 days following the use of Veriset as an adjunct to
hemostasis, which was the primary safety endpoint of the study, was 1.0% (1/100, splenic collection), and the 90% CI

Enrolled patients (n=112)

Enrolled but not treated with Veriset (n=6)
Veriset not used (n=2)
v . Withdrawn at sponsor request due to incomplete documentation

Treated with Veriset (n=106) (n=4)

A\ 4

Treated with Veriset off-label (n=6)
> Veriset used preventatively and not to control active bleeding

A\ 4

Treated with Veriset on-label (n=100)

Early exit from study at discharge
(n=1)

Y

A\ 4

30-day assessment complete (n=99)

Figure | Patient enrollment and follow-up.
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Table | Patient Demographics

Characteristic (n=100)

Demographics

Sex, % male 63.0%

Age, years, mean (SD) 64.7 (11.42)
BMI* kg/m?, mean (SD) 28.0 (5.27)
BMI* % 230 kg/m? 32.8%

Medical History®

Hypertension 48.4%
Cancer 46.3%
Coronary artery disease 26.3%
Diabetes 23.2%
Anemia 16.8%
Cerebral vascular accident/stroke 11.6%
Depression diagnosis 11.6%
Transient ischemic attack 10.5%
Corticosteroid Use 6.3%
Chronic obstructive pulmonary disorder 5.3%
Immunosuppression 2.1%
Thrombocytopenia 2.1%
Coagulopathy disorder 0.0%

Smoking History

Current 23.0%
Former 45.0%
Never 32.0%

Prior Medical Treatment

Received chemotherapy in the last 6 months | 20.0%

History of radiotherapy 29.0%

Prior surgery 45.0%

Notes: *data available for 64 patients; Tdata available for 95 patients.
Abbreviations: SD, standard deviation; BMI, body mass index.

was 0.1% to 4.7%, which is below the predetermined AE rate threshold of 10% (Table 5). The patient returned to the
hospital 3 days post procedure with ongoing left upper quadrant and left-sided abdominal pain, tachycardia, and a fever.
Blood tests showed elevated inflammatory markers. A computed tomography scan showed a small amount of fluid
collected around a small spleen tear, which was too small for drainage. The patient was given oral antibiotics and an
analgesic and recovered without further complications. There were no AEs related only to the use of Veriset. In addition
to the 1 AE possibly related to the device and procedure noted previously, there were 60 procedure-related AEs reported
in 38/100 patients (see Supplemental Table 4 for a summary of all AEs). Of these, 55 AEs in 36 patients were reported as
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Table 2 Procedural Details by Indication

Procedural Details, n (%) Cardiovascular Soft-Tissue Solid-Organ Other Indication Overall
Indication Indication Indication (n=8) (n=100)
(n=56) (n=18) (n=18)
Robotic 0 (0.0%) 0 (0.0%) 0 (0.0%) I (12.5%) 1 (1.0%)
Laparoscopic 0 (0.0%) I (5.6%) 7 (38.9%) I (12.5%) 9 (9.0%)
Open 56 (100.0%) 17 (94.4%) 11 (61.1%) 6 (75.0%) 90 (90.0%)
Anastomoses, no. of cases 13 (23.2%) I (61.1%) 5 (27.8%) 5 (62.5%) 34 (34.0%)

Anastomoses, no. per case

[ 9 (69.2%) 3 (27.3%) 3 (60.0%) 3 (60.0%) 18 (52.9%)

2 2 (15.4%) 8 (72.7%) 2 (40.0%) 2 (40.0%) 14 (41.2%)

3 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

4 2 (15.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (5.9%)
Transfusion required 4 (7.1%) 13 (72.2%) 3 (16.7%) 4 (50.0%) 24 (24.0%)
Estimated blood loss*, mL
Median (IQR) 300 (150,700) 2050 (1500,3400) 275 (100,500) 1350 (600,2500) 600 (200,1500)

Notes: *data available for 65 patients.
Abbreviation: IQR, interquartile range.

Table 3 Summary of Bleeding Sites Sources

Source of Cardiovascular Soft-Tissue Solid-Organ Other Indication Overall
Bleeding, n (%) Indication (n=59) Indication (n=27) Indication (n=22) (n=12) (n=120)
Arterial 45 (76.3%) 6 (22.2%) | (4.5%) | (8.3%) 53 (44.2%)
Venous 15 (25.4%) 27* (100.0%) 15 (68.2%) 10 (83.3%) 67 (55.8%)
Capillary 0 (0.0%) 3 (11.1%) 2 (9.1%) 0 (0.0%) 5 (4.2%)
Liver 0 (0.0%) 0 (0.0%) 3 (13.6%) 0 (0.0%) 3 (2.5%)
Spleen 0 (0.0%) 0 (0.0%) 2 (9.1%) | (8.3%) 3 (2.5%)

Notes: Note that a single reported bleeding site may have included multiple vessels, e.g., an artery and a vein, so the reported numbers for bleeding sources may exceed the
n for each indication. *One venous bleeding site was specifically reported as the dorsal venous complex.

Table 4 Bleeding Site Number per Patient by Indication

Number of Bleeding Cardiovascular Soft-Tissue Solid-Organ Other Overall
Sites, n (%) Indication (n=56) Indication (n=18) Indication (n=18) Indication (n=8) (n=100)
| 54 (96.4%) 11 (61.1%) 14 (77.8%) 5 (62.5%) 84 (84.0%)
2 I (1.8%) 5 (27.8%) 2 (11.1%) 2 (25.0%) 10 (10.0%)
3 | (1.8%) 2 (11.1%) 2 (11.1%) I (12.5%) 6 (6.0%)

serious events, with the most common being procedural hemorrhage (26%, 26/100). Note that while all patients had
bleeding that was treated with Veriset, not all bleeding events were considered reportable AEs as only events where
estimated blood loss exceeded 500 mL were evaluated by the site to determine if it constituted an AE. All reported events

were resolved, and there were no deaths reported.
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Table 5 Safety and Effectiveness Endpoint Outcomes

Endpoint Outcome

Incidence of device-related AEs within 30 days post-procedure, % (count/No. of treated patients) [90% CI]* 1.0% (1/100) [0.1%, 4.7%]*
Hemostasis within 5 min by bleeding site 91.7% (110/120) [85.2%, 95.9%]*
% (count/No. of treated bleeding sites) [95% CIJ*

Hemostasis within 5 min by patient 96.0% (96/100) [90.1%, 98.9%]
% (count/No. of treated patients) [95% CI]*

Time to hemostasis, median [95% CI] (min) 2.0 [I.5, 2.0]

Length of hospital stay, median [95% CI] (days) 7.0 [4.0-16.0]

Notes: *Clopper-Pearson exact confidence interval, Cl; Tthe primary safety objective is met if the one-sided 90% upper confidence limit is below 10%; *the primary
effectiveness objective is met if the one-sided 95% lower confidence limit is above 50%.

Effectiveness Endpoint Outcomes

For the primary effectiveness endpoint, hemostasis was achieved within 5 minutes of Veriset application for 91.7% (110/
120) of the bleeding sites, and the 95% CI was 85.2% to 95.9%, which is above the predetermined threshold of 50% and
the expected success rate of 75%. The 10 bleeding sites (4 patients) where hemostasis was not achieved within 5 minutes
solely with the use of Veriset required rescue therapy, which consisted of suturing in all 10 cases and additional stapling
in 3 of the cases. For 7 of these bleeding sites (3 patients), rescue therapy achieved hemostasis within 5 min, and for the
other 3 sites (1 patient), time to hemostasis with rescue therapy exceeded 5 min. All 4 of these patients underwent
a general lower abdominal procedure involving exenteration for anorectal cancer (see Supplemental Table 5 for
additional details). Across all 120 treated bleeding sites, the median (95% CI) time to hemostasis was 2.0 (1.5,
2.0) min. The median (95% CI) length of hospital stay was 7.0 (4.0, 16.0) days (Table 5). For the 120 treated bleeding
sites, 50 (41.7%) had bleeding severity graded as 1, followed by 49 (40.8%) graded as 2, 20 (16.7%) graded as 3, and 1
(0.8%) graded as 4. Rates of hemostasis within 5 min for sites with bleeding severity grades of 1, 2, 3, and 4 were
100.0% (50/50), 91.8% (45/49), 70.0% (14/20), and 100.0% (1/1), respectively. In addition, hemostasis was achieved at
all bleeding sites within 5 minutes of Veriset application in 96% (96/100) of the patients.

Discussion

This multicenter, real-world, single-arm study evaluated the safety and effectiveness of the Veriset hemostatic patch in
100 patients treated across a range of surgical specialties. The device appeared to be highly effective, with hemostasis
achieved at 91.7% of bleeding sites within five minutes of application and a median time to hemostasis of just 2 minutes.
These outcomes compare favorably with published effectiveness rates of other topical hemostatic agents, such as fibrin
sealants and oxidized regenerated cellulose products, which typically achieve hemostasis within approximately 5—
10 minutes in controlled surgical settings.'*'* Outcomes were also comparable to real-world results from a large registry
study of a collagen-based hemostatic patch that showed an overall rate of hemostasis within 2 min of 74.5%."

This study enrolled a broad and representative surgical population, with 95% of patients presenting with at least one
comorbidity and a wide range of procedure types and bleeding severities. Most procedures were performed via open
surgery (90%), reflecting real-world practice in more extensive or complex cases.'> Notably, Veriset was successfully
used across a range of bleeding severities, including high-flow bleeding (grade 3, 16.7%) and even one grade 4 bleeding
event. This highlights its potential as an effective adjunct across the bleeding severity spectrum. Veriset’s rapid action
within a median of 2 minutes and its effectiveness across multiple bleeding severities, including high-flow bleeding,
highlight a potential performance advantage in time-critical situations. Many of the cases in this study, including those
involving the cardiovascular system, liver resection, and pelvic exenteration, are associated with a high bleeding risk and
technically demanding hemostatic management.'®'® Despite this complexity, Veriset appeared to achieve rapid and
satisfactory hemostatic control across all procedure types, with similar success in soft-tissue, solid-organ, and “other”
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categories. Furthermore, Veriset was used following conventional hemostatic measures in many cases, particularly
sutures or ligatures (55.8%) and direct pressure (29.2%), indicating its potential for use as a secondary adjunct when
traditional methods such as suture, cautery, or pressure alone are insufficient.

The need for rescue therapy at 8.3% (10/120) of bleeding sites suggests that while Veriset is highly effective, it may
be less reliable in certain high-risk or anatomically complex sites. Further subgroup analyses could help identify
predictive factors for success or failure. Similarly, while blood loss and transfusion data were not available for all
cases, the median blood loss of 600 mL and transfusion rate of 24% align with expectations for complex surgical cohorts
and underscore the clinical need for reliable hemostatic tools in these settings. It is also worth noting that the relatively
high median blood loss in patients undergoing soft-tissue procedures was primarily due to the fact that many of these
involved pelvic exenteration for rectal cancer, which is often associated with high levels of blood loss."”

Given the 96% patient-level hemostatic success and minimal device-related AEs, Veriset may offer clinical benefits in
procedures where bleeding control is challenging, especially when traditional methods are insufficient. Its ease of
application and rapid action could potentially contribute to reduced operative times and a decreased need for blood
transfusions, although studies making direct comparisons with outcomes from other hemostatic devices are necessary to
better evaluate these potential benefits. With 24% of procedures in this study requiring transfusion, improved bleeding
control could help mitigate this risk in future surgical care protocols.

While formal surgeon-reported data were not captured in this study, informal feedback from participating investiga-
tors noted that Veriset was user-friendly, required minimal preparation, and adhered well to irregular tissue surfaces.
Compared to key alternative devices, such as fibrin-based sealants and gelatin-thrombin matrices, Veriset requires no
thawing, mixing, or complex handling steps, offering logistical advantages in urgent intraoperative scenarios. Its
synthetic and absorbable nature may also reduce immunogenicity.'’

Several limitations must be acknowledged. The observational design and absence of a control arm limit the ability to
make direct efficacy or safety comparisons with other hemostatic agents, including conservative measures such as
a period of direct pressure. Incomplete data, particularly on BMI, blood loss, and transfusions, may have influenced the
generalizability of some outcome measures. The sample size, while adequate for an exploratory real-world evaluation,
was limited in its power to detect rare safety signals. Another important limitation of this study is the substantial
heterogeneity of included surgical procedures, encompassing various specialties and approaches, such as open, laparo-
scopic, and robotic-assisted techniques, which introduces variability in bleeding profiles, surgical complexity, and
hemostatic demands. This diversity, while reflective of real-world practice, can impact the reproducibility of the findings
across specific surgical contexts and, given the sample size of this study, limits the ability to perform subgroup analyses.
Device use was also limited to a European cohort, with the majority of cardiovascular procedures performed in Germany
and the Netherlands and all soft-tissue, solid-organ, and other procedures performed in the UK. Therefore, the findings
may not fully translate to different healthcare systems or surgical practices across Europe and globally. Further studies,
including comparative analyses of hemostatic performance and cost effectiveness between Veriset and established
hemostatic agents in broader patient populations, are warranted. Surgeon-reported usability data and standardized
satisfaction metrics should be incorporated to better assess workflow and handling preferences. Additionally, evaluating
Veriset in minimally invasive procedures and in populations outside of Europe will be important to confirm broader
applicability and optimize clinical decision-making.

Conclusion

This study provides real-world evidence supporting the clinical utility of Veriset as a rapid, effective, and safe adjunct to
surgical hemostasis. Its performance in high-risk surgical fields such as cardiovascular and solid-organ procedures
suggests that it may be especially valuable in cases where fast, reliable bleeding control is required. These findings
align with and extend prior controlled trial data, highlighting the device’s role in routine surgical practice.

Abbreviations
AE, adverse event; BMI, body mass index; CI, confidence interval; IQR, interquartile range; PEG, polyethylene glycol;
PSR, product surveillance registry; SD, standard deviation.
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