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ABSTRACT
Background: Antiplatelet drugs, such as clopidogrel, ticagrelor, pra-
sugrel, and acetylsalicylic acid, may be associated with a risk of
adverse events (AEs). Vanessa’s Law was enacted to strengthen reg-
ulations to protect Canadians from drug-related side effects (with
mandatory reporting of serious adverse events [SAEs]).
Objective: To determine whether Vanessa’s Law has led to an increase
in SAE reporting among antiplatelet users.
Methods: This descriptive retrospective study was conducted from
January, 2018-December, 2021. Included are 260 adult antiplatelet
users (cohorts: 2018 [n ¼ 64]; 2019 [n ¼ 79]; 2020 [n ¼ 73]; 2021
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R�ESUM�E
Contexte : Les m�edicaments antiplaquettaires, tels que le clopidogrel,
le ticagrelor, le prasugrel et l’acide ac�etylsalicylique, peuvent être
associ�es à un risque d’�ev�enements ind�esirables (EI). La loi de Vanessa
a �et�e promulgu�ee pour renforcer la r�eglementation visant à prot�eger
les Canadiens des effets secondaires li�es aux m�edicaments (avec
d�eclaration obligatoire des �ev�enements ind�esirables graves [EIG]).
Objectif : D�eterminer si la loi de Vanessa a entraîn�e une augmentation
des d�eclarations d’EIG chez les utilisateurs d’antiplaquettaires.
M�ethodes : Cette �etude r�etrospective descriptive a �et�e men�ee de
janvier 2018 à d�ecembre 2021. Ont �et�e inclus : 260 adultes uti-
Pharmacovigilance is a scientific discipline that aims at eval- “any untoward medical occurrence in a patient administered a

uating, comprehending, and preventing adverse events (AEs)
associated with medicinal products.1-3 An AE is defined as
͂ ͂ ͂

medicinal product and which does not necessarily require to
show a causal relationship with the product.”4 AEs constitute
one of the main causes of hospitalization in developed
countries,5 with a documented rate of AE-related hospitali-
zation of 8.5 %.6 Serious AEs (SAEs) are defined by criteria
such as inpatient hospitalization, death, life-threatening situ-
ations, permanent functional impairment, and congenital
anomalies.4,7

In Canada, 4 antiplatelet drugs (clopidogrel, ticagrelor,
prasugrel, and acetylsalicylic acid [ASA]) are used mainly in
the secondary prevention of ischemic vascular events among
n Cardiovascular Society. This is an open access article under the CC BY-NC-



[n ¼ 44]) hospitalized at the Institut universitaire de cardiologie et de
pneumologie de Qu�ebec - Universit�e Laval. The main diagnostic of
hospitalization was coded using the International Classification of
Diseases,10th revision, Canadian version, and data related to de-
mographic characteristics, hospitalization length-of-stay, drugs
administered, and AEs were extracted.
Results: The 260 antiplatelet users were hospitalized mainly for dis-
eases of the circulatory system (codes [I00-I99]; 2018, 75 %; 2019,
71 %; 2020, 71 %; 2021, 77 %) or diseases of the respiratory system
(codes [J00-J99]; 2018, 6 %; 2019, 8 %; 2020, 4 %; 2021, 7 %). The
median age was 70 years. The median duration of hospital stay was 3
days. Among the 1395 AEs recorded during the study, 12 % were
SAEs. None of the SAEs (or AEs) was reported to Health Canada, either
before or after Vanessa’s Law implementation.
Conclusions: These results provide the first picture of reporting trends
for SAEs among antiplatelet users in Canada. Investigation of the
underreporting of SAEs is needed, as the implementation of a
mandatory policy does not seem to have had a favourable impact.
Clinical Trial Registration: 135263.

lisateurs d’antiplaquettaires (cohortes : 2018 [n ¼ 64]; 2019 [n ¼ 79];
2020 [n ¼ 73]; 2021 [n ¼ 44]) hospitalis�es à l’Institut universitaire de
cardiologie et de pneumologie de Qu�ebec - Universit�e Laval. Le diag-
nostic principal de l’hospitalisation a �et�e cod�e à l’aide de la Classifi-
cation internationale des maladies, 10e r�evision, version canadienne,
et les donn�ees relatives aux caract�eristiques d�emographiques, à la
dur�ee de l’hospitalisation, aux m�edicaments administr�es et aux EI ont
�et�e extraites.
R�esultats : Les 260 utilisateurs d’antiplaquettaires ont �et�e hospital-
is�es principalement pour des maladies de l’appareil circulatoire (codes
[I00-I99]; 2018, 75 %; 2019, 71 %; 2020, 71 %; 2021, 77 %) ou des
maladies de l’appareil respiratoire (codes [J00-J99]; 2018, 6 %; 2019,
8 %; 2020, 4 %; 2021, 7 %). L’âge m�edian �etait de 70 ans. La dur�ee
m�ediane du s�ejour à l’hôpital �etait de 3 jours. Parmi les 1395 EI
enregistr�es au cours de l’�etude, 12 % �etaient des EIG. Aucun EIG (ou EI)
n’a �et�e signal�e à Sant�e Canada, que ce soit avant ou après la loi de
Vanessa.
Conclusions : Ces r�esultats fournissent la première image des ten-
dances en matière de d�eclaration des EIG parmi les utilisateurs
d’antiplaquettaires au Canada. Une enquête sur la sous-d�eclaration
des EIG est n�ecessaire, car la mise en œuvre d’une politique obligatoire
ne semble pas avoir eu un impact favorable.
Enregistrement de l’essai clinique : 135263.
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patients with atherosclerosis, nonhemorrhagic strokes, and
acute coronary syndromes (unstable angina and myocardial
infarction).8,9 These antiplatelet agents may be the cause of
severe SAEs, such as hemorrhage, which potentially is
fatal.9,10 An alarming finding is that, reportedly, only 5 %
of AEs are communicated to health authorities, raising
concerns about monitoring and reporting practices in
Canada.11

The tragic death of 15-year-old Vanessa Young in 2000
due to a drug-related cardiac arrhythmia prompted legislative
action.12 This death, like many others, might have been
avoided if the SAEs associated with this drug had been re-
ported duly to the health authorities. Vanessa’s Law, imple-
mented in 2019, mandates that healthcare institutions report
SAEs to Health Canada through the MedEffect platform of
the Canada Vigilance Program, aiming to enhance drug safety
and improve public health.12,13

The objective of this study was to assess the impact of
Vanessa’s Law on the reporting of SAEs among antiplatelet-
drug users in a tertiary-care cardiology centre. We hypothe-
sized that the reporting rates of SAEs would increase after, vs
before, the implementation of Vanessa’s Law. This study also
explored the effect of the type of antiplatelet used on SAEs
reporting trends.
Method

Study design and period

This descriptive, retrospective study was carried out over a
period of 4 years, from January 2018 to December 2021. This
period covers the 24 months preceding, and the 24 months
following, the implementation of Vanessa’s Law in Canada, as
recommended for this type of design.14,15
Target population and settings

Adult antiplatelet users hospitalized at the Institut uni-
versitaire de cardiologie et de pneumologie de Qu�ebec -
Universit�e Laval (IUCPQ-ULaval) were the target population.
The IUCPQ-ULaval is a 338-bed tertiary academic hospital
that provides specialized care for patients with cardiovascular,
pulmonary, and metabolic diseases.16

Eligibility criteria

All adult patients hospitalized at the IUCPQ-ULaval
during the study period and who had taken one or more
antiplatelet drugs were eligible. The only exclusion criteria for
a patient were as follows: (i) having not received antiplatelet
medications during their hospitalization; and (ii) having
participated in a double-blind randomized clinical trial, for
which it would not be possible to collect data on all the drugs
received during the episode of care.

Sample size and selection

This study was a pilot project of a larger study. Therefore,
among a database of 500 patients randomly selected by an
IUCPQ-ULaval archivist (125 patients in each annual cohort,
regardless of drug class, giving a total of 500 patients for the 4
cohorts [2018-2021]), patients who had taken � 1 anti-
platelet agent were included. This approach provided a sample
of 260 patients for this study, distributed as follows: 64, 79,
73, and 44, for the 2018, 2019, 2020, and 2021 cohorts,
respectively.

Data source and extraction

The entire episode of care of the selected patients was
investigated from their electronic medical records (EMRs),



Table 1. Distribution of antiplatelet and nonantiplatelet users

Cohorts, by year 2018 2019 2020 2021 Total

Antiplatelet 64 (51) 79 (63) 73 (58) 44 (35) 260 (52)
Nonantiplatelet 61 (49) 46 (37) 52 (42) 81 (65) 240 (48)
n 125 125 125 125 500

Values are n (%), or n.
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hosted on the Cristal-Net platform.17 The following data were
extracted from EMRs into an anonymized research database
hosted on the Research Electronic Data Capture (REDCap)
platform.

Demographic data. The date of birth and the sex of patients
were collected in the form in which they were written in the
EMR. We calculated the patients’ age using their date of
birth.

Hospitalization-related data. The reasons for justifying the
hospital stay were coded with the International Classification
of Diseases, 10th revision, Canadian version (ICD-10-CA), by
IUCPQ-ULaval’s archivist. The dates of admission and
discharge were extracted from the EMR and were used to
calculate the length of hospital stay.

Pharmaceutical productserelated data. Pharmaceutical
medications received during the stay were recorded using
generic names, including all the medications administered by
nurses, anesthesiologists, respiratory therapists, etc.

AE-related data. Incident AEs were extracted from the EMR
and coded with the Medical Dictionary for Regulatory Ac-
tivities (MedDRA).18 Among the MedDRA hierarchy, the
system organ class was used for categorization. AEs were
considered serious (SAEs) if they met the criteria of the Health
Canada definition.19 An AE is defined as a noxious and un-
intended reaction to a drug, which does not need to have a
cause-and-effect relationship with the drug treatment.19,20 In
cases in which a cause-and-effect relationship is established, it
is defined as an adverse drug reaction or side effect.19 An
important point to note is that AEs may be considered a side
effect, but not all side effects are AEs.19 The study of adverse
drug reactions with proven causality was outside the scope of
the current study. A point of note that should be emphasized
is that a formal causality assessment is not required for
reporting of AEs or SAEs to Health Canada.19

Exposure

The implementation of Vanessa’s Law constitutes the main
ecological exposure for this study. Even though the exposure
remains ecological in nature, a point to note is that at the
IUCPQ-ULaval, to promote compliance with Vanessa’s Law
requirements, organized training for healthcare professionals
was conducted before the implementation of the law. Another
point of note is that training was not part of this retrospective
observational study. In addition, a process involving the
pharmacy and the archive department has been established to
maximize the chances of SAEs being reported to Health
Canada. At IUCPQ-ULaval, the internal procedure requires
use of a specific form (CP5988) when an AE and/or an SAE
related to a drug occurs. Once the form is completed, it is
scanned into the patient’s EMR and submitted to Health
Canada. A register of these forms is available in the pharmacy
department of IUCPQ-ULaval via the “Loi de Vanessa”
(Vanessa’s law) registry.21 The AE and/or SAE was considered
to have been reported to Health Canada if we found a
completed CP5988 form documenting it, or if the AE and/or
SAE report was mentioned in the EMR.
Outcome

The main outcomes were the reporting of SAEs that
occured after antiplatelet use, and their reporting to Health
Canada by IUCPQ-ULaval’s healthcare professionals.

Statistical analysis

We first extracted from the initial 500 patients all those
who had taken � 1 antiplatelet agent during their hospital
stay (Table 1). Descriptive analyses were performed to
characterize the study sample (median, minimume
maximum, proportion; Table 2; Supplemental Table S1).
We calculated the total number of SAEs, and subsequently,
the annual SAE reporting rate (Table 3). The SAE reporting
rate was calculated as follows: ([number of SAEs reported/
number of SAEs] *100). To quantify the change in SAE
reporting rates after vs before the implementation of
Vanessa’s Law, segmented regression models were planned a
priori with the following 4 segments: (i) the period before
implementation of the law (January 1, 2018-December 15,
2019); (ii) the period during implementation of the law
(December 16, 2019-January 15, 2020); (iii) the period after
implementation of the law (January 16, 2020-March 15,
2020); and finally, (iv) the COVID-19 pandemic period
(March 16, 2020-December 31, 2021). Stratifications also
were planned a priori, according to the type of antiplatelet
agent, age, sex, and year. To assess whether continuous data
were normally distributed, the KolmogoroveSmirnov and
ShapiroeWilk tests were used. Due to the nature of the
results, post hoc power estimations also were performed.
Analyses were performed with SPSS Statistics for Windows
software, version 29.0 (IBM, Armonk, NY). We used the
Research Electronic Data Capture (REDCap) platform,
which interfaces seamlessly with SPSS, enabling direct data
export.

Ethical considerations

Anonymity was always preserved; the data were coded.
Ethics approval was obtained from the ethics committees of
the IUCPQ-ULaval research centre and the Universit�e du
Qu�ebec à Trois-Rivières. As obtaining informed consent was
not feasible in the context of this study, the Director of
Professional Services of IUCPQ-ULaval provided authoriza-
tion to access the EMRs.
Results

Proportion of antiplatelet drugs registered by annual
cohort

Table 1 reports the distribution of antiplatelet and non-
antiplatelet users through the cohorts (2018-2021).
Depending on the cohorts, antiplatelet users selected for this



Table 2. Descriptive analyses for sample characterization

Variables n ¼ 260

Demographic characteristics
Age, y 70 (21e96; 15)

0e64 79 (30)
� 65 181 (70)

Sex
Male 167 (64)
Female 93 (36)

Hospitalization
Reason (ICD-10-CA codes)

Circulatory system diseases (I00
eI99)

190 (73)

Respiratory system diseases (J00
eJ99)

16 (7)

Duration, d 3 (1e15; 4)
Death during stay 3 (1)
COVID-19 diagnosis 2
Pharmaceutical products
Total 5364
Taken per patient 19 (4e53; 10)
AE and SAE characteristics
Total AEs 1395
Number of AEs per patient 4 (0e26; 6)
Total SAEs 166
Number of SAEs per patient 0 (0e7; 1)
Proportion of SAEs among all AEs, % 12

Values are median (minimumemaximum; interquartile range), n (%), or
n, unless otherwise indicated.

AE, adverse event; ICD-10-CA, International Classification of Diseases,
10th revision, Canadian version; SAE: serious AE.

able 4. Distribution of frequency and proportion of antiplatelet drugs

ohorts, by year 2018 2019 2020 2021 Total

SA 58 (24) 78 (32) 70 (28) 41 (17) 247 (65)
lopidogrel 30 (28) 29 (27) 33 (31) 15 (14) 107 (28)
icagrelor 5 (19) 7 (27) 9 (35) 5 (19) 26 (7)
rasugrel 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
otal n 93 114 112 61 380

Values are n (%), or n. Note: n ¼ 260; total may vary due to combination
erapy (n ¼ 380). ASA, acetylsalicylic acid.
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study (n ¼ 260) represented 35 % to 63 % of the initial
randomly selected cohort of 500 participants. Table 4 shows
that the 260 patients took 380 antiplatelet medications over
the study period, due to the overlapping nature of the com-
bination therapy in some patients. The most frequently used
antiplatelet drug was ASA (n ¼ 247; 65 %), followed by
clopidogrel (n ¼ 107; 28 %), and ticagrelor (n ¼ 26; 7 %).
No patient received prasugrel in our study sample. Prasugrel
was not available in Canada between February 2020 and July
2021, and it was available only through the Health
Canada’s special access programs for users who were unable to
receive ticagrelor or clopidogrel in combination with ASA.22

Supplemental Table S2 shows that the most frequent com-
bination therapy was ASA and clopidogrel (n ¼ 93). A total of
117 of 260 patients (45 %) received a combination therapy
(Supplemental Table S3).

Patients’ characteristics

As shown in Table 2, patients predominantly were aged >
65 years (70 %) and were of male sex (64 %). The main cause
of hospitalization, per the ICD-10-CA coding, was diseases of
the circulatory system (ICD-10-CA codes I00-I99; 73 %).
The median age of patients was 70 years (minimume
maximum [minemax], 21-96 years), and the median length
of hospital stay was 3 days (minemax, 1-15 days).
Table 3. Adverse event (AE) and serious AE (SAE) reporting rate

Cohorts 2018 2019 2020 2021

Reported to Health Canada
SAEs 0 (0) 0 (0) 0 (0) 0 (0)
AEs 0 (0) 0 (0) 0 (0) 0 (0)
T

C

A
C
T
P
T

th
Incident AEs in patients taking antiplatelet agents

Table 2 shows that 1395 AEs were recorded, and a median
of 4 AEs (minemax, 0-26) per patient. Of the AEs recorded,
166 met seriousness criteria (ie, were SAEs). Three deaths
occurred during hospitalization, and a total of 236 patients had
� 1 AE. Using the MedDRA coding system, we have listed the
10 most frequently encountered AEs (Fig. 1), and listed all AEs
(Supplemental Table S4) and SAEs (Supplemental Table S5;
Supplemental Fig. S1). The most-frequent incident AEs
concern cardiac disorders (20 %; Fig. 1). Figure 2 shows the
distribution of AEs recorded by the type of antiplatelet agent.
Furthermore, 66 % of AEs were recorded in patients who had
received ASA during hospitalization; 27 % were recorded in
those who had received clopidogrel; and 7 % were recorded in
those who had received ticagrelor.

A 1-way analysis of variance was conducted to compare the
rate of AEs for the single-therapy vs the combination-therapy
groups. Comparisons were made among the single-therapy
group and the combination-therapy groups (these include the
following: ASA, clopidogrel, ticagrelor vs ASA þ clopidogrel;
ASA þ ticagrelor; clopidogrel þ ticagrelor; ASA and/or clo-
pidogrel and/or ticagrelor). No significant difference occurred
in the rate of AEs between the groups: F-value (1, 258) ¼
0.035; P ¼ 0.852. The results revealed that the rate of AEs was
similar across all groups. Specifically, the mean rate of AEs for
the single-therapy groups was M ¼ 5.42 (standard deviation ¼
5.449), and for the combination-therapy groups, it was M ¼
5.30 (standard deviation ¼ 4.836). Post hoc comparisons were
not conducted, as the overall analysis of variance results were
not significant.

Reporting of SAEs to Health Canada

As shown in Table 3, none (0 %) of the SAEs or AEs were
reported to Health Canada, either before or after the imple-
mentation of Vanessa’s Law. A post hoc power estimate
revealed that for each cohort, the study power varied from 94
% (in 2021; n ¼ 44) to 98 % (in 2019; n ¼ 80). As we
observed a null proportion of SAEs reported to Health Can-
ada, the other a priori planned analyses (segmented regression
models and stratification) could not be performed.
Discussion
This retrospective study identified 1395 in-hospital AEs,

12 % of which were SAEs. None of these AEs were reported
to Health Canada, challenging the assumed positive impact of
Vanessa’s Law on SAE reporting for antiplatelet drugs. These
results contradict the initial hypothesis and aligns with in-
ternational findings indicating that only 5 % of AEs are
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Figure 1. List of top-10 recorded adverse events (AEs), coded per the medical dictionary for regulatory activities, system organ class (MedDRA SOC)
categories. Frequency represents the number of AEs recorded for each SOC. Total number of AEs was recorded; n ¼ 1395.
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reported to health authorities.11 To our knowledge, this study
is the first addressing the reporting of SAEs, before and after
the implementation of a mandatory SAE reporting policy
regarding the antiplatelet class of drugs.

Underreporting of SAEs, before and after
implementation of Vanessa’s Law

Although the initial hypothesis has not been confirmed by
these data, the observed underreporting of AEs is in line with
the results of an international systematic review that found
that < 5 % of AEs are reported to the health authorities.11

Similarly, another study carried out in 5 hospitals in Norr-
botten in Sweden showed an underreporting rate as high as 86
%dthat is, 14 % of reports.23 Despite efforts made at the
IUCPQ-ULaval to comply with Vanessa’s Law, our study
detected no reported SAEs, raising questions about the law’s
effectiveness. After we obtained our results, we asked the
IUCPQ-ULaval if it would grant us access to the registry “Loi
de Vanessa,” with all the AE and/or SAE reports (CP5988)
made to Health Canada. A total of 76 reports were included
66%

27%

7%
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Figure 2. Proportion of adverse events (AEs) recorded by type of an-
tiplatelet drug. Total number of AEs was recorded for individual anti-
platelet drug; n ¼ 2022. The discrepancy observed for not reaching
the total AE count of 1395 is due to the overlapping nature of the
combination therapy. ASA, acetylsalicylic acid.
in the registry from December 16, 2019-December 31, 2021.
Annually, the IUCPQ-ULaval records approximately 16,000
hospitalizations; the AE and/or SAE reports represent a pro-
portion of 0.001 %. However, none of the AE and/or SAE
data collected, or those of the 500 patients in our study, were
part of the registry. Post hoc power calculations suggest that
the study had sufficient power (� 94 %), emphasizing the
pervasiveness of underreporting of SAEs and AEs to Health
Canada.

Reporting trends for AEs among antiplatelet-drug users

Making comparisons with existing literature is challenging,
due to the lack of similar studies. Some studies have dealt solely
with AEs associated with antiplatelet-drug use.24,25 In 2018,
the US Food & Drug Administration’s AE reporting system
study on 3 antiplatelet drugs showed that cardiovascular issues
were the most common AEs, consistent with our findings of a
predominance in cardiovascular disorders.24 The study also
showed that cardiovascular problems were the most frequently
encountered AEs for all 3 antiplatelet agents that is, approxi-
mately 5398 cardiovascular issues.24 This same study also had a
predominance of cardiovascular disorders (n ¼ 281), with an
incidence of AEs similar to the level we observed in our study
sample. The AEs and/or SAEs identified in our study were not
necessarily caused solely by use of antiplatelet drugs or other
medications. Some of the AEs and/or SAEs observed in the
cohort can be attributed to underlying pathologies, complica-
tions related to the primary reason for admission, new di-
agnoses, use of other medications, drugedrug interactions, and
several other factors.4 Also, the assessment of causalitydthat is,
establishing a diagnosis of an AE being associated with drug
usedwas beyond the scope of this study.

Causes of underreporting

The underreporting of AEs to Health Canada under
Vanessa’s Law raises concerns. Potential causes include
healthcare professionals’ lack of awareness, and constraints on
their time.26,27 This issue also could be linked to a lack of
knowledge on the part of professionals.26,28 Even though
training was offered before the implementation of Vanessa’s
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Law, healthcare professionals may not have attended the
training, and they may not know about the obligation for
healthcare institutions to report SAEs. In the hospital envi-
ronment, healthcare professionals (especially physicians and
nurses) very often are overworked, so this underreporting also
could be linked to a lack of time available to report AEs. Some
studies reported that the main factors causing underreporting
were the lack of seriousness of the AE, the fact that the AE was
an already-known side effect, uncertainty as to the causal link
between the AE and a drug, forgetting to report the AE, and
lack of time.27,29 Addressing these barriers is crucial for
improving the level of AE reporting and the understanding of
the real-world benefits and risks of various drugs.

Strengths and limitations

This retrospective descriptive study, although is is meth-
odologically rigorous and presents novel findings, has limita-
tions. The analysis focused on a specific subgroup of patients
who used antiplatelet medications, and this focus may limit the
generalizability of the results to a broader population. Addi-
tionally, these data come from a single specialized tertiary-care
centre, a situation that may affect the generalizability of the
results to all hospitals in Canada. The risk of information bias
was minimized through standardized data extraction and vali-
dation processes. Moreover, we had full access to records
regarding the patient’s hospital stay (medical notes, laboratory
results, medication administration forms, etc.). However, the
use of hospitalization forms for recording comorbidities can
introduce limits in this type of analysis, owing to potential
inaccuracies or inconsistencies in the recorded data.

Implications

Given the study population’s vulnerability (70 % aged �
65 years), and the observed incidence of AEs, the level of AE
underreporting is concerning. A study in Portugal reported a
34 % hospitalization rate, and a 5.8 % fatality rate, among
people aged > 65 years who experience AEs, emphasizing the
importance of pharmacovigilance reporting in this de-
mographic.30 However, this study also showed that 13.6 % of
these AEs were linked to use of antithrombotic drugs, the class
of drugs to which antiplatelet agents belong. Pharmacovigi-
lance reporting of AEs that occur among the elderly is
necessary to enable large-scale epidemiologic studies, as well as
better identification of iatrogenic risk factors.31

Conclusion

Vanessa’s Law appears to have little impact on SAE
reporting relating to antiplatelet-drug use in this study. Further
research is needed to uncover the causes of underreporting and
develop solutions for it, thereby ensuring more-robust SAE
reporting, and ultimately, enhancing drug-use safety.
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