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Abstract

Background Real-world data on adverse drug reactions (ADRs) associated with idarucizumab and andexanet alfa are limited.
Aim This study aimed to assess the frequency, the characteristics and clinical and demographic factors associated with
ADRs related to their use.

Methods This is a retrospective analysis of ADR reports collected in Vigibase® until May 31, 2023. Multivariable logistic
regression estimated reporting odds ratios (RORs) for serious ADRs, death, and thromboembolic events according to demo-
graphical and clinical covariates.

Results A total of 1095 Individual Case Safety Reports (ICSRs) reporting idarucizumab (72%) or andexanet alfa (28%) as
suspected/interacting agents were collected. Most of the subjects were males (44.5%), with a median age of 78 years, and
exposed to only one suspected/interacting medication (73.6%). ADRs were defined as serious in 88.6% of cases, with a total
of 614 (56.1%) fatal cases. Compared to patients without concomitant medications, probability of serious ADRs and death
were both higher in those receiving>5 concomitant medications in the idarucizumab subgroup (ROR 4.04 and 1.66, respec-
tively) and in those receiving 1-4 concomitant medications in the andexanet alfa subgroup (ROR 5.66 and 4.80, respec-
tively). Moreover, the probability of thromboembolic events was significantly lower for subjects aged>75 years (ROR for
75-84 years 0.55; ROR for >85 years 0.50).

Discussion In real-world, ADRs associated with idarucizumab and andexanet alfa use are generally serious, resulting in
death in a high percentage of subjects.

Conclusion Clinicians should pay particular attention when managing individuals needing these drugs, especially if vulner-
able and requiring polytherapy.
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In recent years, direct oral anticoagulants (DOACs) have
been authorized for preventing stroke in individuals with
non-valvular atrial fibrillation (AF), as well as for treat-
ment of venous thromboembolism [1, 2]. These drugs act
as thrombin- (dabigatran) or Factor Xa (apixaban, rivaroxa-
ban and edoxaban) antagonists. DOACs show a favourable
benefit-risk profile compared with vitamin K antagonists
(VKA). Nevertheless, bleeding remains a relevant side
effect and represents a concern for both clinicians and
patients, since it is potentially associated with significant
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morbidity and mortality [3], thus contributing to undertreat-
ment of older individuals in the real-world [4]. In case of
bleeding caused by VKAs, the anticoagulant effect in emer-
gency situations is reversed with a combination of vitamin
K, fresh frozen plasma, prothrombin complex concentrate,
or recombinant Factor VIla [5]. For many years, a specific
antidote for dabigatran and the other DOACs was not avail-
able, preventing their use in many patients [6].

In 2015, both the U.S Food and Drug Administra-
tion (FDA) and the European Medicines Agency (EMA)
approved idarucizumab (Praxbind®, pharmaceutical com-
pany Boehringer Ingelheim, Germany), a specific reversal
agent for dabigatran. Idarucizumab is a humanised mono-
clonal antibody fragment (Fab) that rapidly and specifi-
cally binds to and leads to sustained neutralisation (up to
24 h) and elimination of dabigatran, with an affinity that is
350 times as high as that observed with thrombin [7-9]. Its
therapeutic indications comprehend surgery for emergency
conditions, urgent procedures and life-threatening or uncon-
trolled bleeding [10]. Three years later, andexanet al.fa was
approved (AndexXa® in USA and Ondexxya® in Europe,
pharmaceutical company AstraZeneca, United Kingdom) as
a reversal agent for patients treated with apixaban or rivar-
oxaban, in the case of life-threatening or uncontrolled bleed-
ing [11]. Andexanet al.fa is a recombinant modified factor
Xa decoy protein that exhibits high-affinity binding to the
active site of factor Xa antagonists, effectively interfering
with their activity, while leaving the intrinsic coagulation
system unaffected. Notably, andexanet al.fa demonstrates a
rapid onset of action, typically within 2 to 5 min, and main-
tains a half-life of approximately 60 min [12].

Several studies investigated the efficacy and tolerability
of idarucizumab and andexanet al.fa. The results of RE-
VERSE AD trial showed that idarucizumab was associated
with a reversed anticoagulation, fast and complete in more
than 98% of cases [8, 13]. Authors reported serious adverse
drug events (ADEs) in 23.3% of patients. Among these,
three individuals experienced a potential hypersensitivity
reaction within 5 days from drug administration, and throm-
botic events were reported in 4.8% of cases [13].

The ANNEXA-4 trial [14], an open-label study involv-
ing 352 DOACs users experiencing major bleeding, found
that, after andexanet al.fa administration, 82% of patients
achieved haemostasis restoration within 12 h, with a median
reduction in anti-factor Xa activity of 92% within 18 h.
However, during 30 days of follow-up, 10.4% of patients
experienced thromboembolic events, and overall mortality
rate was 15.7%. The most frequently reported ADEs were
urinary tract infections (5%) and infusion-related reactions
(3%) [15, 16].

So far, few real-word studies have been conducted
to assess a complete safety profile of idarucizumab and
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andexanet al.fa in real-world populations. Real-world
studies use data relating to patient health status and/or the
delivery of health care routinely collected from a variety of
sources. Examples of real-world data sources include elec-
tronic health records, medical claims, product or disease
registries, data gathered from digital health technologies,
and pharmacovigilance systems [17, 18]. Most available
studies regarding idarucizumab and andexanet al.fa are sin-
gle- or multicentre observational studies [19, 20], and none
have specifically focused on adverse drug reactions (ADRs)
collected through pharmacovigilance data. This calls for
new analysis able to provide more details on the relationship
between idarucizumab and andexanet al.fa use and safety
clinical outcomes. In this frame, the aims of this observa-
tional study were to investigate the frequency of suspected
ADRs associated with idarucizumab and andexanet al.fa
use, as recorded in the World Health Organization (WHO)
global pharmacovigilance database of individual case safety
reports (ICSRs) VigiBase®, to describe the related subjects’
demographic and clinical characteristics, and to estimate
the probability of serious ADRs, death and thromboembolic
events.

Methods
Study design and data sources

In this retrospective observational analysis, we examined
pharmacovigilance ICSRs indicating suspected ADRs asso-
ciated with idarucizumab or andexanet al.fa collected until
May 31, 2023 in VigiBase®. VigiBase® was established by
the World Health Organization (WHO) and is maintained by
the WHO-Uppsala Monitoring Centre (WHO-UMC), gath-
ering pharmacovigilance ICSRs of suspected ADRs from
over 170 national pharmacovigilance centres participating
in the WHO Programme for International Drug Monitoring
[21].

Data management

VigiLyze, a tool provided by UMC, was used for data
extraction (https://who-umc.org/pv-products/vigilyze/).
VigiBase® was queried for de-duplicated ICSRs involv-
ing idarucizumab or andexanet alfa as suspected/interact-
ing medications, identified by their Anatomical Therapeutic
Chemical (ATC) classification system codes VO3AB37 and
VO03AB38. ICSRs indicating these medications as concomi-
tant agents were excluded. Data were merged and included
in a single database created ad hoc for this analysis, using
STATA v17 (StataCorp, USA).


https://who-umc.org/pv-products/vigilyze/
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Demographic and clinical data

From each ICSRs the following demographic and clinical
data were retrieved: country of origin, subject’s age, and
sex. Suspected/interacting and concomitant medications
were classified according to the ATC classification system
[22, 23]. Variables such as the total number of suspected/
interacting medications and concomitant medications were
also analysed based on the information provided in each
ICSR.

ADR coding and outcome

ADRs were coded using the Medical Dictionary for Regula-
tory Activities (MedDRA) and reported as System Organ
Class (SOC) and Preferred Term (PT) [24, 25]. ADRs seri-
ousness, defined according to the WHO classification (i.e.,
events leading to death; life-threatening; requiring hospi-
talization; leading to significant disability; resulting in a
congenital anomaly/birth defect; requiring other medically
important condition), as well as ADRs outcome (i.e., reso-
lution with sequelae; still unresolved; complete resolution;
improvement; death; not available) were also retrieved [26].

Nof reports
|
3

338

Statistical analysis

Descriptive statistics summarized the data. Categorical data
were reported as frequencies and percentages, whereas con-
tinuous data were reported as mean and standard deviation
(SD) or median values with interquartile ranges (IQRs).
Multivariable logistic regression analysis models were
applied to estimate the reporting odds ratios (RORs) with
95% confidence intervals (Cls) of serious ADR, death and
thromboembolic events, adjusting for age, sex, number of
suspected/interacting drugs, and number of concomitant
medications. Statistical significance was indicated by a two-
tailed p-value<0.05. All analyses were performed using
STATA v17 software (StataCorp, USA).

Results

Up to May 2023, a total of 1095 de-duplicated ICSRs
reporting idarucizumab (72%) or andexanet alfa (28%) as
suspected/interacting drugs were collected. Figure 1 shows
the distribution of obtained ICSRs according to the Coun-
try of origin. Most subjects were males (44.5%), with a
median age of 78 years, and exposed to only one suspected/
interacting medication (73.6%). Subjects exposed to more
than 5 concomitant drugs accounted for 18.3%. Suspected
ADRs were defined as serious in 88.6% of cases (n=970),

Fig. 1 Country of origin of ICSRs with idarucizumab or andexanet alfa as suspected/interacting drug
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with a total of 614 (56.1%) fatal cases (Table 1). Out of
the total 2180 reported preferred terms, thromboembolic
events accounted for 6.5%. Within this group, the most fre-
quently were ischemic stroke (n=34, 1.6%), cerebral infarc-
tion (n=30, 1.4%), myocardial infarction (n=46, 2.1%, of
which 29 defined as acute), pulmonary embolism (n=27,
1.7%), coagulopathy (n=16, 0.7%), deep vein thrombo-
sis (n=16, 0.7%), unspecified thrombosis (n=14, 0.6%),
embolism (=10, 0.5%), and disseminated intravascular

Table 1 Demographical and clinical characteristics of ICSRs with Ida-
rucizumab and Andexanet Alfa as suspected/interacting drug

Total sample
N=1095 (%)

Suspected/interacting medication

Andexanet alfa 306 (27.95)
Idarucizumab 789 (72.05)
Age (years)
Mean+SD 75.2+15.5
Median (IQR) 78.5 (71-84)
Age classes
Adult (18-65 years) 94 (8.58)
Youngest-old (65-74 years) 160 (14.61)
Middle-old (75-84 years) 298 (27.21)
Oldest-old (=85 years) 180 (16.44)
NR 363 (33.15)
Sex
Males 487 (44.47)
Females® 384 (35.07)
NR 224 (20.46)
Number of suspected/interacting medications
Mean+SD 1.39£0.89
Median (IQR) 1(1-2)
1 806 (73.61)
2-4 274 (25.02)
>5 15 (1.37)
Number of concomitant medications
Mean+SD 2.17+4.59
Median (IQR) 0(0-2)
0 789 (72.05)
14 106 (9.68)
>5 200 (18.26)
Seriousness
No 109 (9.95)
NR 16 (1.46)
Yes 970 (88.58)
Death 598 (61.65)*
Other medically important conditions 146 (15.05)*
Caused or prolonged hospitalisation 111 (11.44)*
Life threatening 23 (2.37)%*
Disabling/incapacitating 10 (1.03)*
Mixed definitions 82 (8.45)*
Total of fatal ADRs 614 (56.07)

*Percentages out of 970 ADR reports defined as serious
§No cases of ADR in pregnant women

IQR: interquartile range; NR: not reported; SD: standard deviation
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coagulation (n=7, 0.3%) (data not shown). Supplementary
Table 1 shows the most frequently reported PTs.

Along with idarucizumab or andexanet alfa, the most
frequently reported suspected/interacting medications were
dabigatran (48 cases, 1.2%), apixaban (23 cases, 0.6%),
heparin (21 cases, 0.5%), and alteplase (20 cases, 0.5%)
(Fig. 2).

Supplementary Table 2 shows the most frequently
reported concomitant medications. Over 2387 cases, 3.3%
of cases reported furosemide (n="79) and apixaban (n=78),
3% reported bisoprolol (n=72), 2.4% atorvastatin (n=58),
2.1% rivaroxaban (n=52), 2.1% pantoprazole (n=50), and
2.0% metoprolol (n=48).

Table 2 reports the estimate of regression models for the
outcomes probability of serious ADR, death and thrombo-
embolic events. In the whole population, according to the
analysis, probability of serious ADR was significantly higher
for individuals exposed to 1-4 and >5 concomitant medica-
tions (ROR for 1-4 concomitant medications: 2.51, 95% CI:
1.38-4.57; ROR for > 5 concomitant medications: 6.35,95%
CI: 2.28-17.68). When separately analysing patients for the
drug used, compared to those without reported concomitant
agents, a higher probability of serious ADR was observed in
subjects exposed to idarucizumab and >5 concomitant med-
ications (ROR: 4.04, 95% CI: 1.43—11.44), and to andexanet
alfa and 1-4 concomitant medications (ROR: 5.66, 95% CI:
2.11-15.24). No age-associated relation was found.

Probability of death was significantly higher for subjects
exposed to andexanet alfa and to 2—4 suspected/interacting
medications compared to those exposed to only one sus-
pected/interacting agent (ROR 1.74, 95% CI 1.06-2.86).
The probability of death was also significantly higher for
individuals exposed to 1-4 and >5 concomitant medica-
tions overall (ROR for 1-4 concomitant medications: 1.91,
95% CI 1.40-2.60; ROR for >5 concomitant medications:
1.70, 95% CI 1.22-2.36). Moreover, a higher probability
was observed in subjects exposed to idarucizumab (ROR
for >5 concomitant medications: 1.66, 95% CI 1.13-2.44)
and andexanet alfa (ROR for 1-4 concomitant medications:
4.80,95% CI12.77-8.34) compared to those without reported
concomitant agents. A significantly lower probability of
death was found for individuals treated with idarucizumab
and 2—4 concomitant medications (ROR 0.63, 95% CI 0.44—
0.92), and for individuals treated with andexanet alfa aged
65-74 years (ROR 0.21, 95% CI 0.06-0.77) (Table 2).

In the whole population, probability of thromboembolic
events was significantly lower for subjects aged 75-84 years
(ROR 0.55, 95& CI 0.32-0.94), and for those aged>85
years (ROR 0.50, 95% CI 0.28-0.90) (Table 2).
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Fig.2 Co-reported suspected/interacting drugs in ICSRs with idarucizumab and andexanet alfa as suspected/interacting drug

Discussion

The findings of this study reveal compelling insights into
the efficacy and tolerability of idarucizumab and andexanet
alfa. ADRs occurred predominantly in older patients, most
of them were defined as serious, and in more than half of
the sample the reported outcome was the patient’s death.
Moreover, the administration of multiple concomitant medi-
cations notably heightened the probability of serious ADRs
and mortality within the patient cohort.

As mentioned above, the majority of studies assessing
the safety of idarucizumab and andexanet alfa in real-world
populations are represented by single or multicentre obser-
vational studies.

A nation-wide observational cohort study performed in
Italy evaluated the efficacy and safety of thrombolysis pre-
ceded by dabigatran reversal with idarucizumab in people
with acute ischemic stroke [27]. Symptomatic intracranial
haemorrhage (sICH) and death occurred in 10.3% (4/39)
and 17.9% (7/39) of patients treated with idarucizumab.
Moreover, the systematic review performed by the same
authors found that thrombolysis after dabigatran reversal
carried a non-significant trend for increased risk of sSICH
(OR=1.53), and death (OR=1.53). Another recent system-
atic review and meta-analysis of clinical trials, cohort stud-
ies, case-control studies, cross-sectional studies and case
series published in 2023 [28] showed that idarucizumab use
was associated with a pooled incidence of all-cause mortal-
ity and thromboembolic events at any follow-up duration of
13.6% and 2.0%, respectively.

Dai and collaborators [29] evaluated efficacy and safety
outcomes of dabigatran-reversal with idarucizumab in
real-world patients considering their eligibility for the
REVERSE-AD trial. Interestingly, authors found that

patients who would be eligible for the REVERSE-AD trial
had higher successful haemostasis rates and anticoagulant
effect reversal rates compared to those who would have
been excluded from the study. Moreover, mortality rates
were 9.5% in eligible patients compared to 27.3% in the
ineligible group.

A retrospective observational case series on dabigatran
users treated with idarucizumab was performed in Denmark
[30]. The study showed a favourable benefit/risk profile,
with 13% of subjects experiencing bleeding within 30 days
after infusion and no thromboembolic complications. How-
ever, at 30 days of follow-up, 17% of patients died. Two
patients died within two days and the others between five
and 30 days after infusion.

In 2023, Singer and colleagues [20] conducted a multi-
center chart review of adult patients with factor Xa-Inhibi-
tor associated intracerebral haemorrhage or gastrointestinal
bleeding treated with andexanet al.fa or factor-4 prothrom-
bin complex concentrate (4 F-PCC). The rate of thrombotic
events within 90 days from the administration was 14%
among patients treated with andexanet al.fa of the drug and
16% in patients receiving 4 F-PCC. The survival rate to
hospital discharge did not differ between the two groups,
with rates of 92% for andexanet al.fa and 76% for 4 F-PCC
patients (p-value 0.25).

In 2022, Chaudhary and colleagues published a system-
atic review and meta-analysis evaluating the safety and out-
comes of DOAC reversal agents among patients with ICH
[31]. Authors considered all-cause mortality and thrombo-
embolic events after the reversal agent as primary safety
outcomes. The analysis included 36 clinical studies for a
total of 525 subjects treated with andexanet al.fa, and 340
subjects treated with idarucizumab. All-cause mortality rate
for andexanet al.fa and idarucizumab accounted for 24%

@ Springer
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and 11%, respectively, while the rate for thromboembolic
events accounted for 14% and 5%.

According to our results, the above-mentioned studies
also confirm a prevalence of the male population in the study
samples. However, unlike previous reviews and studies, our
analysis explored the clinical characteristics potentially
contributing to safety outcomes. No demographic character-
istic increases the probability of severe ADRs or death. For
example, there is no difference between genders for these
outcomes. Previous pharmacovigilance studies showed
that drug classes significantly associated with an increased
risk of serious ADRs differed between the two sexes [32].
In our sample, the only clinical characteristic identified as
a risk factor for serious ADR or death is the total number
of administered drugs, both suspected/interacting and con-
comitant ones. As demonstrated by previous pharmacovigi-
lance analyses [23, 25, 33], this evidence underlines the risk
associated with drug-drug interactions (DDIs) that may be
underestimated by clinicians and patients, especially in case
of administration of medicinal products in an emergency
setting or the administration of products belonging to the
complementary and alternative medicines, such as phyto-
therapy and dietary supplements [26, 34]. According to a
recent study, drugs administered to inpatients in addition
to those already used for usual care may increase potential
DDIs more than 3-fold [35] and DDIs may be identified in
up to 80% of patients [36]. Moreover, in clinical practice,
an increase in the number of medications a patient is tak-
ing correlates with a higher prevalence of underlying medi-
cal conditions and greater disease burden. This correlation
underscores the concept of greater clinical complexity [37,
38]. These considerations are particularly pertinent in inter-
preting the results of our study, where the population pre-
dominantly comprises patients aged>75 years. As reported
in previous publications, older individuals represent a vul-
nerable population requiring particular attention. In fact,
drug safety data for these populations are often limited and
they are underrepresented in clinical trials [23]. However,
as indicated by our results, in our sample, the probability
of thromboembolic events is significantly lower in subjects
aged more than 75 years. Notably, aging is associated with
an increase in plasma levels of fibrinogen, high-molecular-
weight kininogen, prekallikrein, factors V, VII, VIII, IX, XI,
and von Willebrand factor, which have been shown to be risk
factors for thrombotic disease. Moreover, venous wall struc-
ture, nitric oxide and endothelin-1 expression are impaired
in this age group [39]. In addition to advancing age, other
major acquired risk factors include current or recent hos-
pitalization, malignancy, congestive heart failure, trauma,
surgery, and chronic renal disease [40, 41]. However, con-
flicting evidence exists regarding age-related changes in the
natural anticoagulants, including protein C, protein S, and

antithrombin [42]. In fact, aging has also been associated
with a decrease in the number of platelets, prostacyclin, and
thromboxane A2 receptors, impairing platelet aggregation
[43]. Moreover, changes in the level or activity of proteins
within the fibrinolysis pathway, such as antithrombin, hepa-
rin cofactor 11, and thrombin activatable fibrinolysis inhibi-
tor (TAFI), may also potentially affect clot formation. In
patients exposed to reversal agents, particularly andexanet
al.fa, a pro-thrombotic rebound effect cannot be excluded
as andexanet al.fa has shown to transiently increase throm-
bin generation [11]. However, published studies highlighted
that older subjects showed a high haemostatic efficacy [44],
suggesting that they may be less affected by the restora-
tion of their baseline risk of thromboembolism after anti-
coagulation withdrawal due to the presence of a reversal
agent, even when the restoration of anticoagulation therapy
is incomplete and late [45]. However, observational phar-
macovigilance studies could not delve into these aspects
deeply, as the information contained within ICSRs is lim-
ited and rarely provides data concerning specific laboratory
tests. On the other hand, older patients, especially those
with comorbidities, are usually well-monitored, particularly
in emergency conditions [23]. Therefore, it is possible that,
given these patients are old, in an emergency condition, and
undergoing treatment with drugs under additional monitor-
ing, the reduced probability of thromboembolic events is
due to intensive clinical monitoring. Another hypothesis to
the limited number of thromboembolic events observed in
patients aged more than 75 years is represented by the lim-
ited survival. In the event of death, regardless of whether it
was caused by reversal agents, thromboembolic events may
go unobserved and unreported. Moreover, information con-
tained in ADR reports refer to a limited time frame, from the
administration of the suspect agent and the occurrence of
ADR up to few days after the event. Follow-up information
is requested only in severe cases and rarely the observation
period reaches thirty days or more [46]. Published studies
analysed all-cause mortality and the rate of thromboembolic
events within thirty days [44]. Therefore, this analysis could
not identify thromboembolic events with a delayed onset.
The prevalence of multiple medications and underlying
health conditions among older subjects further accentuates
the relevance of understanding and addressing clinical com-
plexity in our findings.

Limitations and strengths

There are several study limitations. The observational nature
of pharmacovigilance may have led to an underestimation
of ADRs, since underreporting is a well-known limitation of
this type of analysis [47]. In fact, clinicians and healthcare
givers may have not reported mild or moderate ADRs in
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favour of serious and fatal cases. Reasons for underreport-
ing other than ignorance (the belief that only serious ADRs
need to be reported) that may have led to an underestima-
tion of our results are represented by procrastination and
diffidence [48]. In particular, procrastination may be due to
the emergency and critical conditions of patients, that may
delay the reporting of ADRs, especially those classified as
mild and moderate, through pharmacovigilance systems.
Furthermore, our analysis is based on ADR reports that are
affected by limits that include inaccurate and incomplete
information, mainly due to the lack of demographic and
clinical data. Among unavailable data, frailty of subjects
included in this analysis was not assessable. According to
the APULEIO study [49, 50] efficacy and safety outcomes
may vary among patients treated with apixaban according to
their clinical condition of disability, frailty and robustness.
In light of this, safety outcomes during the use of andex-
anet al.fa may also depend on patient’s disability, frailty
or robustness. Other lacking information is represented by
results of post-mortem analysis that may clarify the cause
of death and identify thrombotic events. Consequently, it
was not always possible to exclude the absence of condi-
tions related to clinical outcomes development. Since the
data included in this analysis were extracted from a phar-
macovigilance database that exclusively contains reports of
patients who experienced an ADR, information on patients
exposed to reversal agents without ADRs is unavailable.
While the inclusion of a control group would have allowed
for a more comprehensive evaluation of potential clinical
and demographic risk factors for ADR occurrence, this
study still provides valuable insights into the characteris-
tics of patients experiencing ADRs, contributing to a bet-
ter understanding of safety outcomes in real-world settings.
Moreover, the evaluation of the latency of the ADRs was not
possible, since not all pharmacovigilance ICSRs informed
about the dates of administration and of ADR occurrence.

Despite these limitations, this is the first global analysis
of ADRs associated with the use of idarucizumab and andex-
anet alfa in a real-world population. Pharmacovigilance
assessments are crucial for monitoring drug safety, particu-
larly in fields where expert opinions and small clinical stud-
ies prevail over large-scale epidemiological and clinical data
collection efforts. This study contributes further evidence to
recent pharmacovigilance research, identifying risk factors
for ADRs seriousness and clinical outcomes associated with
the use of these two DOAC:s reversal agents. These findings
hold significant implications for clinicians, patients, policy-
makers, and researchers.

@ Springer

Conclusions

The findings of this study underscore the importance of
pharmacovigilance monitoring and risk assessment when
administering idarucizumab and andexanet alfa, particularly
in older patients with concurrent medication regimens.

In real-world populations, ADRs associated with these
drugs are mostly serious, and most serious reactions result
in the death of the patient. Clinicians and healthcare provid-
ers must therefore pay particular attention when managing
these drugs, especially in vulnerable individuals.
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