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ABSTRACT

Background and Objectives: Hemostasis factors affecting clot patterns, particularly fibrinogen,
may influence the effectiveness of intravenous thrombolysis (IVT). We aimed to investigate
the impact of differences in fibrinogen plasma levels on the efficacy and safety of tenecteplase
versus alteplase in an acute ischemic cerebrovascular events-Il (TRACE-II) trial. Methods: In
a multi-center, prospective, open-label, end-point blinded, randomized, controlled trial. Adults
with acute ischemic stroke (AIS) were enrolled. Patients received intravenous tenecteplase
(0—25 mg/kg) or alteplase (0—9 mg/kg) within 4-5 h. Patients were divided into three groups
according to their plasma fibrinogen level: low fibrinogen level ( < 2 g/L), normal fibrinogen
level (2—4 g/L), and high fibrinogen level ( > 4 g/L). The Modified Rankin Score (mRS) from
2 to 6 was used to define the efficacy outcome. The safety outcomes were the occurrence of
symptomatic intracranial hemorrhage (sICH) within 36 h and 90 days, parenchymal hematoma
2 (PH,) within 36 h, any intracranial hemorrhage (ICH), other significant hemorrhagic events,
and death at 3 months. SAS software version 9.4 was used for statistical analysis. Binary
logistic regression was used to evaluate the efficacy and safety outcomes differences between
tenecteplase and alteplase in the three fibrinogen groups. The interaction between treatment
and fibrinogen subgroups was used to assess the effect of fibrinogen levels on the efficacy
and safety of different treatments. All P-values are two-tailed and significance was defined
as P < 0.05. Results: The trial enrolled 1409 patients with AlIS. Among them, 705 patients
received tenecteplase treatment and 704 patients received alteplase treatment. Six percent
of all patients had a low plasma fibrinogen level ( < 2 g/L), 81% had a normal fibrinogen level
(2—4 g/L), and 13% had a high plasma fibrinogen level ( > 4 g/L). The efficacy of tenecteplase
compared to alteplase remained consistent across varying fibrinogen levels (interaction P =
0.30). Additionally, the safety outcomes were comparable between the two treatments across
all fibrinogen levels [sICH at 36 h (interaction P = 0.94); sICH at 90 days (interaction P =
0.77); PH,ICH at 36 h (interaction P = 0.84); Other symptomatic hemorrhagic events within
90 days (interaction P = 0.54)]. Similarly, there was no significant difference in mortality rates
between patients treated with tenecteplase and alteplase across different plasma fibrinogen
levels (interaction P = 0.58). Conclusion: The results of the study suggest that the efficacy
and safety of tenecteplase in treated AIS patients within 4.5 h are comparable to those of
alteplase, regardless of plasma fibrinogen levels.
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INTRODUCTION

Stroke is the second leading cause of death and the third
leading cause of death and disability in the world. In
2019, Stroke cost 143 million disability-adjusted life years
and 6.5 million deaths worldwide.l'! In China, stroke is
the first leading cause of mortality and disability. Acute
ischemic stroke (AIS) and transient ischemic attack (TIA)
account for the majority of strokes (69.6% to 70.8%).
AIS continues to have a significant impact on individuals,
families, and healthcare systems despite recent advances in
the treatment of AIS. Although mechanical thrombectomy
has transformed stroke care over the past decade.”
Recombinant tissue plasminogen activator (also known
as alteplase) remains the treatment of choice. It is widely
used to treat AIS.P! Recently, results from several clinical
trials have shown that tenecteplase may have an alternative
role to alteplase.*”! Intravenous thrombolysis (IVT) is
an effective therapy for appropriate AIS patients. It is
designed to dissolve the causative clot and recanalize the
occluded vessel to restore blood flow to the affected brain
area.l’! However, it may be associated with hemorrhage
transformation, particularly symptomatic intracranial
hemorrhage (sICH), which can be a complication in
stroke patients.” Theoretically, the efficacy of IVT may
depend on hemostasis factors that influence clot patterns.
A complete list of hemostasis parameters about the
outcome of thrombolysis is available.” Fibrinogen is the
most important hemostatic protein. As mentioned above,
fibrinogen is the substrate for thrombin, which is important
in determining blood viscosity. It’s also an important
factor in platelet activation.” In patients with AIS or TIA,
high baseline fibrinogen levels have been associated with
poor functional outcomes and dependence.'”! Moreovet,
fibrinogen has been shown to play a role in predicting
bleeding!'!! and poor functional outcomes!? after IVT
with alteplase. However, Studies investigating the effect
of fibrinogen concentration in the tenecteplase group ate
limited. As well, the effect of the differences in fibrinogen
levels between tenecteplase and alteplase has not been
investigated. Given the important role of fibrinogen in
the thrombolysis process, we aim to evaluate the effect
of baseline plasma fibrinogen levels on the efficacy and
safety of tenecteplase versus alteplase in patients with AIS
within 4.5 h of onsetincluded in Tenecteplase Reperfusion
therapy in Acute ischemic Cerebrovascular Events-11 trial

(TRACE-I).
PATIENTS AND METHODS
Study design

The TRACE 11 trial was a phase 3, multicenter, prospective,
open-label, end-point blinded, randomized, controlled trial

conducted at 53 centers in China. The protocol of the trial
was published in 2022." Patients enrolled in the study were
determined to receive thrombolytic therapy based on the
recommendations of the Chinese Stroke Association,!*l
which are followed in other countries such as the United
States!" and Europe,'” were used to determine who should
receive thrombolytic therapy in this trial. In addition,
the trial was conducted following quality control and
the Declaration of Helsinki. The Steering Committee
designed and monitored the trial. This trial is registered
on ClinicalTrials. gov under the number NCT04797013
and has been completed.

Participants

The TRACE 1I trial enrolled all patients 18 years of age
and above who were eligible to receive an IVT within
4.5 h of the AIS. As well, had a2 modified Rankin Scale
(mRS) score of 1 or less and a National Institutes of
Health Stroke Scale (NIHSS) score of 5 to 25 between
June 12,2021, and May 29, 2022. Patients who underwent
endovascular thrombectomy and patients without
fibrinogen plasma level measurement were excluded
from our study. Additional information on inclusion
and exclusion criteria is provided in Table S1. All clinical
endpoints were first identified by the investigator. They
were then analyzed and determined by the medical team
based on clinical examination, laboratory, and radiology
information. All clinical endpoints will then be the
subject of review by the independent Clinical Endpoints
Committee.

Study designs and treatment

The study drug was promptly administered following
randomization (within 4.5 h of disease onset for the
initiation of thrombolysis, as previously described.!']
Patients were randomized in a 1:1 ratio to receive either
intravenous tenecteplase (0.25 mg/kg) or alteplase (0.9
mg/kg). The central web-based randomization system
(Randomization and Trial Supply Management version
3.1.2, Beijing Bioknow Information Technology, China)
was used for block randomization, with four blocks
without stratification. Local reviewers visited the web
randomization system and obtained the random codes, and
treatment assignment was done according to the random
code. The standard of care for AIS was used for all other
treatments.

Baseline measurement

On admission, patients with suspected AIS were assessed
for IVT eligibility within 4.5 h of symptom onset.
All patients underwent a CT scan with or without CT
angiography (CTA) (or MRI/MR angiography [MRA]).
Physical examination (e.g., NIHSS and mRS), vital signs,
and combination therapy were determined by certified
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doctors with formal education and standardized training,
Demographic (age, sex, body mass index [BMI]), behavioral
(smoking, alcohol use), medical history (hypertension,
diabetes, dyslipidemia, heart disease), and primary
laboratory tests (thrombin time, prothrombin time,
fibrinogen, platelet count) were collected.

Biochemical measurements

Measure plasma fibrinogen concentration at admission
and before IVT. The usual morning plasma fibrinogen
concentration in our laboratory was 2—4 g/L.

Patient follow-up

Data were collected through face-to-face interviews.
Clinical assessments were performed at 24 h, 7 days,
or hospital discharge (whichever came first), and 90
days by trained investigators at each center. In-person
assessments or telephone interviews were used to
determine the 90-day mRS score. A clinical events
committee adjudicated endpoint events based on clinical
judgment.

Outcomes

The primary efficacy outcome was the proportion of
patients with a poor functional outcome, defined as an
mRS score of 2 or greater at 90 days. The primary safety
outcome was the rate of sSICH. This was defined by brain
CT within 36 h of IVT. According to the European
Cooperative Acute Stroke Study I (ECASS I1I), sSICH was
defined as any apparent extravascular blood in the brain
or skull associated with clinical deterioration as defined
by an increase of 4 points or more in the NIHSS score or
leading to death and identified as the predominant cause
of neurological detetioration.”” Other safety outcomes
included parenchymal hematoma 2 (PH,), as defined by
the Safe Implementation of Thrombolysis in Stroke-
Monitoring trial, which was defined as the location of the
hematoma that represents more than 30% of the infarct
area and the hematoma has a major impact on the region,!"”
any intracranial hemorrhage, other major hemorrhagic
events as defined by the Global Utilization of Streptokinase
and Tissue Plasminogen Activator for Occluded Coronary
Arteries criteria,™ and death from any cause within 90 days
of the onset of the disease.

Statistical analysis

Continuous data are presented as median and interquartile
range (IQR). Demographic and clinical characteristics
were compared using the Mann-Whitney U test for
sustained differences between tenecteplase and alteplase in
different fibrinogen subgroups. For categorical variables,
the chi-squared test or Fisher’s exact test was used. To
investigate its association with outcomes, fibrinogen level
was examined as a categorical variable. Patients were

divided into 3 groups according to plasma fibrinogen
cutoff: low fibrinogen ( < 2 g/L), normal (2—4 g/L), and
high fibrinogen (> 4 g/L). The differences in the efficacy
and safety outcomes between tenecteplase and alteplase
among the three fibrinogen groups were evaluated using
binary logistic regression, and the odds ratio (OR) as well
as its 95% confidence interval (CI) were reported. The
OR was adjusted for age, sex, and NIHSS score at the
time of admission. The interaction between treatment
and fibrinogen subgroups was used to evaluate the effect
of fibrinogen levels on the efficacy and safety of different
treatments (interaction p). SAS software, version 9.4 (SAS
Institutelnc., Cary, NC) was used for all statistical analyses.
All P values are two-tailed. P < 0.05 was considered to be
statistically significant.

RESULTS

A total of 1434 patients were screened after written
informed consent and 4 were ineligible (one had
uncontrolled hypertension despite antihypertensive
treatment, one had been treated with heparin within 24 h;
one had an NIHSS less than 4 and another one had sudden
onset of severe headache). Of the 1430 AIS enrolled at
53 clinical sites in China, as shown in Figure 1, 716 were
randomly assigned to receive tenecteplase, while 714 were
assigned to receive alteplase. Following exclusions, 705
patients were allocated to tenecteplase and 704 to alteplase.
There was no missing baseline variable of interest.

Table 1 shows the baseline characteristics of patients
treated with tenecteplase or alteplase stratified by
fibrinogen plasma level, 6% of all patients had a low
plasma fibrinogen level (< 2 g/L), 81% of patients with a
normal fibrinogen level (2—4 g/L), and 13% for them with
a high plasma fibrinogen level ( < 4 g/L). The distribution
of the fibrinogen group and different IVT treatments is
almost equal

Table 2 shows the efficacy and safety of tenecteplase
versus alteplase stratified according to the groups of
plasma fibrinogen levels. In the first part, the efficacy
analysis revealed that in low fibrinogen plasma level, the
incidence of poor outcome at 90 days was 31% in the
tenecteplase group and 35% in the alteplase group, with
no significant difference between the two treated groups
(OR: 0.92; 95%CI [0.60-1.42]; P = 0.71). In the normal
range fibrinogen level, there were 37% and 40% of patients
treated with tenecteplase and alteplase, respectively, with
no significant difference between the two treated groups
(OR: 0.70; 95%CI [0.45-1.09]; P = 0.11). The incidence
of poor outcome was 45% in the tenecteplase group and
56% in the alteplase group (OR: 0.99; 95%CI [0.63—1.54];
P =0.97) in the group with fibrinogen levels greater than
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Table 1: Baseline Characteristics Among Individuals Stratified by Fibrinogen Plasma Levels

< 2 g/dL, n= 79 (6%) 2 -4 g/dL, n=1149 (81%) > 4 g/dL, n=181 (13%)
Characteristics Tenecteplase Alteplase P Tenecteplase Alteplase P Tenecteplase Alteplase P
38, (48%) 41, (52%) 580, (50%) 569, (50%) 87, (48%) 94 (52%)

Age (years), 62 (54-72) 59 (52-69) 0.39 65 (58-73) 65 (58-73) 0.13 68 (59-75) 66 (60-74) 0.86

median (IQR)

Male, n (%) 24 (63) 35 (85) 0.02 411 (71) 384 (67) 0.21 54 (62) 58 (61) 0.95

2

BMI, kg/m*, 23.5 (22-25) 24 (24-21) 0.46 24 (21-26) 24 (22-27) 0.06 23 (21-25) 23 (21-26) 0.78

median (IQR)

Smoking, n (%) 15 (39) 19 (46) 0.53 275 (47) 273 (48) 0.84 39 (45) 47 (50) 0.48

Drinking, n (%) 18 (47) 20 (49) 0.90 194 (33) 196 (34) 0.72 25 (29) 26 (28) 0.87

,'j‘fop/f)”ens“’”' 27 (71) 29 (70) 0.97 416 (72) 412 (72) 0.07 63 (72) 68 (72) 0.99

Diabetes, n (%) 12 (31) 9 (22) 0.33 131 (22) 166 (29) 0.01 26 (30) 31 (33) 0.65

S\:;"f'dem'a' 2 (5) 9 (22) 0.05 110 (19) 132 (23) 0.07 16 (18) 18 (19) 0.89
0

S‘?[;;‘a'y history, 414 (26) 9 (22) 0.65 128 (22) 131 (23) 0.69 27 (31) 26 (28) 0.61
(]

:\:(';*RS)S' median g 5.7 8 (5-7) 0.87  7(6-10) 7 (6-10) 0.03 7 (5-11) 7 (5-11) 0.62

(AISTR)T' median  ,g (95.24) 28 (24-31)  0.04 28 (25-32) 28 (25-32) 0.97 28 (25-32) 30 (26-34) 0.05

Thrombin Times, ,q 19 13 19 (18-20) 0.67 17 (16-18) 17 (16-18) 0.79 16 (15-17) 16 (15-17) 0.13

median (IQR)

Prothrombin

Time, median 11 (10-12) 12 (11-13) <0.001 12 (11-13) 12 (10-13) 0.25 12 (11-13) 12 (11-13) 0.07

(IQR)

22;?;9: ﬁgg;t' 189 (158-222) 200(149-235) 0.69 204 (168-244) 215 (178-248) 0.02 233 (189-291) 235 (192-288) 0.93

n: number of patients enrolled in the study; IQR: interquartile range; APTT: activated partial thromboplastin time; P: significant if P < 0.05.

1434 Patient with AIS within 4.5 of symptom onset

4 excluded

1- Uncontrolled hypertension despite
aggressive antihypertensive therapy
1- treated with heparin within 24 h
1- NIHSS score less than 4

- 1- Sudden onset of severe headache
1430 Randomly assigned

| 716 allocated Tenecteplase | | 714 allocated Alteplase
11 excluded with no use of study product: 10 excluded with no use of study product:
- 2 platelet counts <100x10°/L - 2 history of cerebral hemorrhage
- 1 improvement in symptoms with NIHSS - 2 withdrew consent
score of 3 immediately before thrombolysis - 1 improvement in symptoms with NIHSS score of 1
- 1 onset-to-needle time beyond 4.5 h after | immediately before thrombolysis
randomization - 1 free from symptoms
- 1 previous 3-month history of stroke - 1 considered to have atrial myxoma
- 1 withdrew consent - 3 had missing data of fibrinogen
- 5 missing data of fibrinogen

705 allocated Tenecteplase | | 704 allocated Alteplase

Figure 1: Flowchart of study.

298 JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE / MAY-JUN 2025 / VOL 13 | ISSUE 3



Mbarek et al.: Eftect of fibrinogen on intravenous thrombolysis

Table 2: Efficacy and safety of Tenecteplase vs. Alteplase stratified by fibrinogen plasma levels

Items FIB Tenecteplase (%) Alteplase (%) OR 95% CI P Interaction P
Efficacy
Good outcome <2 26 (69) 26 (65) 1.16 0.45-2.99 0.74
2-4 362 (63) 337 (60) 1.12 0.88-1.42 0.33 0.21
> 4 47 (55) 40 (43) 1.56 0.86-2.83 0.13
Poor outcome <2 12 (31) 14 (35) 0.92 0.60 - 1.42 0.71 0.30
2-4 214 (37) 224 (40) 0.70 0.45-1.09 0.11
> 4 39 (45) 52 (56) 0.99 0.63 - 1.54 0.97
Safety
sICH within 36 h <2 2 (5.3) 0 (0) - - - 0.94
2-4 10 (1.7) 9 (1.6) 1.09 0.44 -2.71 0.85
> 4 3 (3.5) 4 (4.3) 0.80 0.18 - 3.70 0.79
sICH within 90 days <2 2 (5) 0] - - 0.77
2-4 12 (2) 10 (2) 1.18 0.50 - 2.75 0.70
> 4 3(3.4) 5 (5.3) 0.63 0.14 - 2.74 0.54
PH,ICH within 36 h <2 1(3) 0 - - - 0.84
2-4 5 (1) 1(0.1) 4.93 0.57 - 42.40 0.14
> 4 4 (5) 2 (2) 2.21 0.39-12.41 0.36
Any ICH within 90 days <2 3 (8) 2 (5) 1.67 0.26 - 10.59 0.58 0.52
2-4 30 (5) 38 (7) 0.76 0.46 - 1.24 0.28
> 4 11(13) 10 (11) 1.21 0.48 - 3.02 0.67
g(;hj;sz events within <2 0 0 ) ) ) 0.54
2-4 2 (0.34) 3 (0.5) 0.65 0.10 - 3.92 0.64
> 4 3(3.4) 1(1) 3.32 0.33 - 32.53 0.30
<2 4 (10.5) 2 (5) 2.29 0.39 - 13.30 0.35 0.58
Mortality 2-4 29 (b) 23 (4) 1.24 0.71 -2.18 0.43
> 4 14 (16) 8 (8.5) 2.06 0.81 -5.18 0.12

Poor outcome (MRS 2-6 within 90 days); FIB: Fibrinogen plasma level in admission; ICH: intracranial hemorrhage; h: hours; OR: odds ratio adjusted for

(age, gender, NIHSS); SH: symptomatic hemorrhage; PH,: Parenchymal hematoma 2.

4 g/L. Furthermore, there was no interaction between
the three fibrinogen level groups and IVT in the analysis
of efficacy (P = 0.30). For further details, Figure 2 shows
the distribution of mRS scores at 90 days for different
fibrinogen plasma levels.

In the second part of the safety analysis, we found that in
the low fibrinogen plasma level group, there was no sSICH
within 36 h and 90 days, PH ICH within 36 h, and no
other symptomatic hemorrhage within 90 days in patients
treated with alteplase IVT. In the tenecteplase group, the
rates of sICH within 36 h and 90 days were 5.3% and
5% respectively. In addition, the incidence of PH,ICH
within 36 h was 3% in the tenecteplase group. After 90
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days of IVT, ICH occurred in 8% and 5% of patients in
the tenecteplase and alteplase groups, respectively. There
was no significant difference between the two treatments
(OR: 1.67; 95%CI [0.26-10.59]; P = 0.58). No further
ICH occurred within 3 months in either treatment group.
The proportions and the interaction between tenecteplase
and alteplase were similar (interaction P = 0.52) for
different plasma-level distributions. Furthermore, there
is no significant difference between different fibrinogen
groups and the safety of tenecteplase vs. alteplase [sICH
at 36 h (interaction P = 0.94); sICH at 90 days (interaction
P = 0.77); PH,ICH at 36 h (interaction P = 0.84);
Other symptomatic hemorrhagic events within 90 days
(interaction P = 0.54)].
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Modified Rankin Scale Score
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Figure 2: Distribution of modified Rankin Scale Score in patients treated with alteplase or tenecteplase according to fibrinogen plasma level.

Regarding mortality, the interaction between tenecteplase
and alteplase at 3 months was comparable at different
plasma fibrinogen levels (interaction P = (0.58). In the safety
analysis, there was no interaction between the 3 groups with
different fibrinogen levels and IVT treatment.

DISCUSSION

This post-hoc study, based on the TRACE II trial, shows
that the fibrinogen level on admission has a similar effect
on the efficacy and safety of IVT in AIS patients receiving
tenecteplase or alteplase within 4.5 h of first onset.

Markers of hemostasis, especially fibrinogen, are
significantly associated with the efficacy of IVT and the
prognosis of patients with AIS.PY Therefore, several
studies have reported plasma fibrinogen level as a risk
factor predicting sICH and poor functional outcomes
post alteplase IVT.'"*) However, whether the fibrinogen
level in admission affects the efficacy and safety of
tenecteplase compared to alteplase in AIS patients has not
been investigated.

This study evaluated the effect of fibrinogen on the efficacy
and safety of tenecteplase versus alteplase in AIS within 4.5 h
of onset. Our results showed in the first part that tenecteplase
had the same effect on poor functional outcomes as alteplase
at different ranges of plasma fibrinogen levels (interaction P
= 0.30). The relationship between plasma fibrinogen levels
and poor outcomes after IVT is not clear. Recently, a study by

300

Bembenek ¢z a/l. showed that fibrinogen levels at admission,
24 h, and 3 months after IVT in AIS patients with poor
outcomes (mRS > 2) were not significantly different from
those with favorable outcomes at 3 months/*!. Similatly, a
study by Marti-Fabregas ez a/. included 83 AIS patients treated
by alteplase indicating that fibrinogen levels at admission are
not associated with long-term outcomes at 3 months.” The
effect of fibrinogen on poor outcomes in patients treated
with tenecteplase has not been reported in any study to date.
The results of this part of the study may support the idea
that the effect of plasma fibrinogen on functional disability
is the same in patients who are treated with tenecteplase or
alteplase.

The second part of this study focused on the effect of
fibrinogen on the safety of tenecteplase versus alteplase in
AIS. Hemorrhage is the most feared complication after
IVT. A significant association between this complication
and low plasma fibrinogen levels has been demonstrated
in several studies. It has been known since 1995 that
fibrinogen is one of the first coagulation proteins to
decrease critically during major blood loss.”! Fibrinogen
is essential for effective clot formation and plays a critical
role in achieving and maintaining hemostasis. It is also
responsible for platelet aggregation and can be cleaved and
activated by thrombin to form a stable clot. The normal
range of fibrinogen levels is between 2 ¢/ and 4 ¢/L.
When major bleeding occurs, fibrinogen levels decrease
rapidly due to various ongoing activities such as factor
consumption, dilution (by fluid therapy), fibrinolysis, and
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fibrinogenolytic. Numerous clinical studies suggest that
fibrinogen is a vital target.”**"! The association between low
fibrinogen and hemorrhage transformation in AIS patients
after alteplase IVT was reported in 2004 by the phenomena
of “early fibrinogen degradation coagulopathy”, which
describes a biological syndrome predicting cerebral
hemorrhage after thrombolysis associated with the early
loss of fibrinogen and an increase in fibrin degradation
products.” Alteplase binds to thrombus fibrin and
activates plasminogen to plasmin. Plasmin cleaves fibrin
into fibrin degradation products, dissolves the thrombus,
and provides recanalization. However, alteplase’s affinity is
not limited to thrombus fibrin. It also binds to circulating
fibrinogen, resulting in fibrinogen degradation.” Howevet,
the relationship between fibrinogen and tenecteplase is still
limited. The Alteplase-Tenecteplase Trial Evaluation for
Stroke Thrombolysis (ATTEST) study suggested that the
fibrinolytic system was not impaired in patients treated with
tenecteplase (0.25 mg/kg) compared with the alteplase (0.9
mg/kg) patient group.”” To the best of our knowledge,
Tenecteplase is a type of tissue plasminogen activator
(tPA). Compared with alteplase, tenecteplase showed 14-
fold higher fibrin specificity, 10-fold higher fibrinogen
conservation, 80-fold higher resistance to plasminogen
activator inhibitor-1 activity, faster thrombolysis, and
lower plasma clearance.” Based on this information, we
hypothesize that the effect of fibrinogen on the safety of
tenecteplase is different from that of alteplase. However,
our results show that the interaction between fibrinogen
levels and drug is the same on sICH at 36 h (interaction P
= 0.94); sICH at 90 days; (interaction P = 0.77); PH ICH
at 36 h (interaction P = 0.84); any ICH sICH at 90 days
(interaction P = 0.52) and others symptomatic hemorrhage
within 3 months (interaction P = 0.54). Also, for mortality
risk within 90 days, there was no difference between the two
IVTs at different fibrinogen levels (interaction P = 0.58).

Our results show that tenecteplase is as effective and
safe as alteplase in patients with AIS at different levels
of fibrinogen. Overall, these results are consistent with
the study by Wang ¢f a/. which showed that tenecteplase
was non-inferior (not superior) to alteplase in AIS within
4-5 h of symptom onset and support the introduction
of intravenous tenecteplase 0-25 mg/kg as an alternative
thrombolytic agent to the standard of care alteplase.” In
addition, in 1600 patients randomized within 4.5 h of AIS
onset, the Alteplase Compared to Tenecteplase (ACT) trial
found no significant differences in any outcome measure
between tenecteplase and alteplase.”

In clinical use, thrombolytic drugs atre all plasminogen
activators and trypsin-like serine proteases. Each has a
specific function. Thrombolysis is also mediated by plasmin,
which breaks down fibrin polymers. Fibrinogen provides a

useful tool to monitor the effect of thrombolytic therapy.
Under the influence of thrombin, fibrinogen can enter
various protein bodies that promote platelet adhesion,
release, and aggregation, and promote thrombosis in the
human body."” In addition, fibrinogen can also repair the
vascular penetration and damage caused by human low-
density lipoprotein and cholesterol, promote the growth
of muscle tissue, promote the migration of the fiber to
the intima, and finally participate in the formation and
development of atherosclerotic plaques, and play an auxiliary
role in maintaining the human hypercoagulable state.

Given the importance of fibrinogen in predicting adverse
events after thrombolysis, our study investigated the effect
of fibrinogen on the efficacy and safety of tenecteplase
versus alteplase in AIS patients. Therefore, this biomarker
does not influence the physician’s choice of drug. Other
studies on the composition of the thrombus also seem
useful to increase our knowledge, which may be key to
improving the treatment of AIS.

This study had several limitations. First, it is recommended
to increase the number of patients to better understand
the risk of sICH because the rate of sICH is low, so we
cannot provide robust results. Second, the study is a post
hoc analysis. The results need to be confirmed by future
qualitative studies. Third, we examined plasma fibrinogen
levels. Therefore, other biomarkers need to be included to
understand thrombus resistance to thrombolysis better.

CONCLUSION

Our results suggest that the efficacy and safety of
tenecteplase are comparable to those of alteplase across a
range of fibrinogen levels in patients with AIS.
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