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Lenvatinib is a non-selective tyrosine kinase inhibitor (TKI) with high in vitro potency against vascular endo-
thelial growth factor receptors. Although this drug is used to treat several cancer types, it is the most effective TKI
used in patients with thyroid cancer. Lenvatinib is well tolerated and the most common adverse drug reactions
can be adequately managed by dose adjustment. Particularly, blood pressure and cardiac function monitoring, as
well as antihypertensive treatment optimization, may be required in patients treated with lenvatinib. Dose

reduction should be taken into account in patients with body weight <60 kg or severe hepatic failure. No sig-
nificant change in lenvatinib pharmacokinetics has been observed with other patient-related factors and very few
data are available on lenvatinib pharmacogenetics. Lenvatinib can be administered orally regardless of food and
no clinically relevant drug-drug interactions have been reported.

1. Introduction

Receptor tyrosine kinases are important druggable targets that play a
role in the development of several pathophysiological processes
including angiogenesis, cell proliferation, and immune system regula-
tion (Suyama and Iwase, 2018; Chae et al., 2017; Koch and
Claesson-Welsh, 2012; Roussos et al., 2011). Lenvatinib (Fig. 1) is an
orally active multi-tyrosine kinase inhibitor (TKI) used to treat several
cancer types including thyroid cancer, hepatocellular carcinoma, and
renal cell carcinoma (in combination with everolimus) (Hamieh et al.,
2020; Spallanzani et al., 2018). However, lenvatinib and sorafenib are
the only two TKIs approved in patients with advanced and progressing
radioactive iodine-refractory differentiated thyroid cancer (RAI-re-
fractory DTC). Noteworthy, in countries where the two drugs are
available, lenvatinib is the most commonly used as first-line treatment
because of improved clinical response, as compared to sorafenib.
Although no head-to-head comparison was carried out between the two
drugs, substantial clinical differences emerged from two phase-III clin-
ical trials, named DECISION for sorafenib (Brose et al., 2014) and
SELECT for lenvatinib (Schlumberger et al., 2015), where
progression-free survival (PFS) was 10.8 and 18.3 months, respectively.
This difference was probably underestimated since, in the placebo

group, patients in the SELECT trial had a worse PFS than those enrolled
in the DECISION study (3.6 vs 5.8 months respectively) (Brose et al.,
2014; Schlumberger et al., 2015). Beyond randomized clinical trials,
lenvatinib also demonstrated to promote clinically relevant objective
response rates and PFS in the real-life setting (Rendl et al., 2020).

In the current review article, we discuss the clinical pharmacology of
lenvatinib to provide detailed information on its pharmacodynamics,
pharmacokinetics, and drug-drug interaction potential that may be
useful for its use in clinical practice.

2. Pharmacodynamics

Lenvatinib belong to the quinoline-based compound class (Fig. 1)
that recognizes several derivatives with potent anticancer activity (Li
and Zhu, 2021). This drug is a nonselective inhibitor since it can interact
with different molecular targets, including vascular endothelial growth
factor receptors (VEGFR1-3), fibroblast growth factor receptors
(FGFR1-4), platelet-derived growth factor receptor-alpha (PDGFRa),
mast/stem cell growth factor receptor (KIT) and rearranged during
transfection receptor (RET) proto-oncogenes (Fogli et al., 2020). From
the functional point of view, lenvatinib was found to inhibit neo-vessel
assembly and maturation, and vascular permeability of tumor
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microenvironment (Matsui et al., 2008a, b; Tohyama et al., 2014;
Yamamoto et al., 2014; Okamoto et al., 2013; Koyama et al., 2014;
Cabanillas and Habra, 2016). At the molecular level, lenvatinib can
target the ATP binding site of VEGFR2 through the cyclopropane ring,
thus inhibiting tyrosine kinase activity and related signaling pathways
(Okamoto et al., 2015). The concentrations at which lenvatinib exhibits
its half-maximal inhibitory effect (IC50) on VEGFR phosphorylation are
in the low nanomolar range (Matsui et al., 2008b). Lenvatinib also in-
hibits FGFR1 and PDGEFR tyrosine kinases, but with IC50 mean values of
50—100-fold higher than those found for VEGFRs (Matsui et al., 2008a).

Several studies investigated in vivo pharmacodynamic biomarkers
able to predict lenvatinib response in cancer patients (Tohyama et al.,
2014; Yamada et al., 2011; Hong et al., 2015). In a phase 1-dose esca-
lation study, a pharmacodynamic analysis was carried out in patients
with advanced solid tumors using circulating endothelial cells and
progenitor cells, as biomarkers of active blood vessels turnover and
angiogenesis (Yamada et al., 2011). Noteworthy, c-KIT positive circu-
lating endothelial and progenitor cells were significantly reduced by
lenvatinib treatment, whereas no effect was observed on c-KIT negative
cells. Changes in c-KIT positive circulating endothelial and progenitor
cells correlated with lenvatinib response in patients with advanced solid
tumors (Yamada et al., 2011). Furthermore, it has been demonstrated
that higher pre-dose levels of stromal cell-derived factor-1-alpha
(SDF1a) could predict lenvatinib resistance in NSCLC patients, while
drug-induced increase in granulocyte-colony stimulating factor (G-CSF)
levels was related to shorter PFS (Nishio et al., 2013). Changes in plasma
angiogenic proteins (i.e., increased VEGF and SDFla and reduced sol-
uble VEGFR2) were also found to correlate with lenvatinib-induced
tumor shrinkage and adverse drug reactions (Koyama et al., 2014).
Finally, a decrease in the angiopoietin-1 ratio was found to be associated
with longer PFS in melanoma patients treated with lenvatinib at 10 mg
twice daily (Hong et al., 2015) (Table 1).

3. Pharmacokinetics

Lenvatinib is administered once daily by oral route at doses from 8 to
24 mg, depending on cancer types and treatment schedules (e.g., 24 mg
in RAI-refractory DTC or 18 mg in combination with 5 mg everolimus in
advanced renal cell carcinoma). After oral administration and absorp-
tion, lenvatinib binds extensively to plasma proteins (98-99 %), mainly
albumin. A bi-exponential decay in lenvatinib plasma concentrations
was observed after Cmax, with an elimination t1/2 of 28 h (Dubbelman
et al., 2012). Lenvatinib is mainly metabolized in the liver by cyto-
chrome P450 (CYP), mostly through CYP3A4 (> 80 %), and was found
to be a substrate of ATP-binding cassettes (ABC) transporters, i.e.,
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P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP)
(Gupta et al., 2016; Ozeki et al., 2019). These enzymes are associated
with drug disposition by regulating the absorption and elimination of
the substrate drug (Lin, 2007). Lenvatinib metabolites are formed by
decyclopropylation, demethylation, N-oxidation, and O-dearylation (De
Mattia et al., 2019). Lenvatinib is excreted via the biliary route and no
accumulation after multiple daily doses was observed (Yamada et al.,
2011; Boss et al., 2012). Findings from phase 1 studies with lenvatinib
given at 3.2-32 mg demonstrated linear pharmacokinetics with a
dose-dependent increase in AUC and Cmax (Yamada et al., 2011; Hong
et al., 2015; Boss et al., 2012; Nakamichi et al., 2015) (Fig. 2).

4. Clinical use of lenvatinib and potential implication in target
population

Nowadays, lenvatinib represents the first therapeutic option in the
treatment of locally advanced or metastatic RAI-refractory DTC. The
most relevant implication for the target population is to prolong
progression-free survival (PFS) as much as possible, to offer patients new
therapeutic options that include molecules selective for specific onco-
gene alterations (Wirth et al., 2020; Subbiah et al., 2018; Groussin et al.,
2020; Liu et al., 2017).

In the target population, lenvatinib has been tested in a phase III,
multicenter, randomized, placebo-controlled trial (SELECT study), in
which patients with progressive locally advanced or metastatic RAI-
refractory DTC were treated with lenvatinib or placebo. The study
showed that patients treated with lenvatinib had a significantly longer
progression-free survival (PFS) than those who received placebo (18.3 vs
3.6 months, respectively) (Schlumberger et al., 2015). At the time of
data cut-off, no difference in overall survival was observed between the
two groups; nonetheless, it should be noted that patients progressing in
the placebo cohort were eligible to cross over to active treatment, thus
partially compromising the overall survival analysis (Schlumberger
et al., 2015). Based on the positive results, in terms of safety and effi-
cacy, the FDA and EMA approved lenvatinib for the treatment of pa-
tients with RAI-refractory DTC. Other studies provide evidence on the
efficacy and safety of lenvatinib in the real-life setting, although with a
lower PFS value than that obtained in clinical trials (Locati et al., 2019;
Aydemirli et al., 2020; Masaki et al., 2020). Lenvatinib is generally well
tolerated; however, serious adverse events due to drug-induced VEGFR
inhibition may occur (Matrone et al., 2017) (Fig. 2). Although few data
on the quality of life for this patient population are available, according
to an Italian study, there is a trend towards improving global health and
reducing disease-related symptoms. Finally, the impact of some adverse
drug reactions, such as anorexia, weight loss, and fatigue continue to
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Fig. 1. Chemical structure of lenvatinib (4-[3-chloro-4-(cyclopropylcarbamoylamino)phenoxy]-7-methoxyquinoline-6-carboxamide).
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Biomarker

Predicted response References

S. Fogli et al.
Table 1
In vivo pharmacodynamic biomarkers of lenvatinib response.
Cancer type Study Schedules
type
Solid tumors  Phase 1 “bid (2 week-on/1 week-off)
Solid tumors ~ Phase 1 13 mg bid (2 week-on/1-week off)
Phase 1 0.5—20 mg bid (2 week-on/1 week-

off)

Melanoma 10 mg bid (1 week-on/1 week-off)

Plasma VEGF, sVEGFR2, and HGF
¢-KIT positive CEP and CEC
Plasma VEGF, sVEGFR2, and
SDFla

angiopoietin-1

(Koyama et al., 2014)
(Yamada et al., 2011)
(Nishio et al., 2013)

Hypertension, proteinuria, and fatigue
Treatment duration

Tumor shrinkage and adverse drug
reactions

PFS (Hong et al., 2015)

CEC: circulating endothelial cells.
CEP: circulating progenitor endothelial cells.
# Dosage is not reported.

CYP3A4 inducers
or inh\ibitors

+/-
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Fig. 2. Overview of lenvatinib pharmacodynamics and pharmacokinetics and the possible clinical consequences of drug-drug interactions.

represent the major clinical problem in the management of this drug
(Giani et al., 2021).

5. Adverse drug reactions (ADRs)

The most common adverse events observed in patients treated with
lenvatinib are hypertension, proteinuria, diarrhea, fatigue, hand-foot
syndrome, and thrombocytopenia. The most frequently reported grade
>3 ADRs are thrombocytopenia (25.4 %), hypertension (17.7 %) and
peripheral edema (15.5 %) (Zhu et al., 2016). Probably drug-related
life-threatening adverse events include pulmonary embolism and hem-
orrhagic stroke. Lenvatinib was found to cause proteinuria up to irre-
versible renal failure (Paschke et al., 2018; Furuto et al., 2018; Cavalieri

et al., 2018). According to VEGF blockade, proteinuria and arterial hy-
pertension were commonly observed in patients treated with lenvatinib
(Fig. 2). Keizer and colleagues, using a pharmacokinetic/pharmacody-
namic model, demonstrated that the development of proteinuria was
associated to lenvatinib plasma concentrations and the increase in dia-
stolic pressure (Keizer et al., 2010). Dose suspension or reduction should
be considered in the presence of systolic or diastolic pressure >160
mmHg and >100 mmHg, respectively, despite optimal management, or
proteinuria grade >2 (Schlumberger et al., 2015).

Lenvatinib treatment has also been associated with hepatotoxicity
(Anon, 2015). No ALT elevations or hepatotoxicity has been reported in
phase I and II studies on advanced cancer patients (Boss et al., 2012;
Molina et al., 2014; Cabanillas et al., 2015). In a phase 3 clinical trial
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carried out on thyroid cancer patients treated with lenvatinib 24 mg
daily, hepatic failure was found in 0.4 % of cases (Schlumberger et al.,
2015). Most recently, it has been postulated that liver cancer cell killing
by lenvatinib may be caused by an increase in toxic autophagosome
formation and a decrease in the synthesis of protective mitochondrial
proteins (Roberts et al., 2020).

Cardiac function should be monitored after VEGF/VEGFR-targeted
therapies, since QT prolongation is a drug class effect. Corrected QT
prolongation (any grade, 8%; grade >3, 1.5 %) was found in patients
with thyroid cancer treated with lenvatinib (Schlumberger et al., 2015).
However, in a study carried out on 52 healthy subjects orally adminis-
tered with lenvatinib at 32 mg as a single dose, no clinically relevant
effect on the QTc interval was observed (Shumaker et al., 2014a).

6. Variability factors in drug response
6.1. Physiological factors

In a phase 2 study carried out on patients with hepatocellular car-
cinoma, an increase in lenvatinib AUC was observed with decreasing
body weight. In particular, the cut-off value for body weight of 57.8 kg
was able to predict the group at high risk for early drug withdrawal or
dose reduction. As a consequence of this, the Authors recommended a
starting dose of 12 and 8 mg for patients weighing >60 kg and <60 kg,
respectively (Tamai et al., 2017) (Table 2). Nonetheless, in a pooled
dataset from 779 subjects taking 3.2—32 mg of oral lenvatinib, the in-
fluence of body weigh on lenvatinib pharmacokinetics was found to be
marginal (2.8 % of CL/F variation) with no dose adjustment required
(Gupta et al., 2016). In the same study, the Authors demonstrated that
pharmacokinetics was also unaffected by other patient-related factors
including age, sex, and race (Gupta et al., 2016).

6.2. Hepatic/renal impairment

Several lines of evidence suggest that a dose reduction of lenvatinib
could be required in patients with severe hepatic and/or renal impair-
ment (Shumaker et al., 2015a; Dubbelman et al., 2015). However, no
relationship was found between alanine aminotransferase (ALT),

Table 2
Overview of variability factors in lenvatinib pharmacokinetics and
pharmacodynamics.

Factor type Examples Recommendation

Physiological Body weight, age, sex, race  Dose reduction may be
required for patient <60 kg.
Pathological Hepatic/renal impairment No dose adjustment needed
for mild-to-moderate failure.
Dose reduction may be
required for severe failure.
Arrhythmogenic Periodically ECG
conditions (e.g., monitoring. Dose adjustment
electrolyte abnormalities) required with QT interval
prolongation >500 ms.
Pharmacogenetics CYP3A4/5 and ABC No dose adjustment
transporter required.
polymorphisms
Pharmacokinetic- Food, pH elevating drugs Administered regardless of
based DDIs food. No dose adjustment
required.
CYP3A4/ ABC transporters ~ No dose adjustment
inducers or inhibitors required.
Pharmacodynamic- QT prolongation agents (e. ~ NK-1 inhibitors should be
based DDIs g., 5-HT3 antagonists, used instead of 5-HT3

macrolides,
antidepressants)

antagonists. Caution is
required with
dihydropyridine calcium
channel blockers and loop/
thiazide diuretics.

RAS: Renin-Angiotensin System.
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aspartate aminotransferase (AST), or bilirubin levels and lenvatinib
pharmacokinetics. Furthermore, although alkaline phosphatase and al-
bumin showed a significant effect (-11.7 % and -6.3 % in lenvatinib
clearance, respectively), these changes were not considered as clinically
relevant (Gupta et al.,, 2016). In a recent review article, it has been
underlined that patients with severe hepatic impairment showed an
increase in lenvatinib AUC by 170 %, as compared to those with mild to
moderate hepatic impairment or healthy volunteers. Therefore, the
starting lenvatinib dose should be 14 mg rather than 24 mg in this
specific patient population (Hussein et al., 2017) (Table 2).

Population PK analysis showed that renal function did not affect
lenvatinib pharmacokinetics (Gupta et al., 2016); however, it has been
noted that the patient population studied had a median creatinine
clearance of 98.0 mL/min (range 17.0-268.0), most probably because
patients with severe renal impairment are usually excluded from clinical
trials (Hussein et al., 2017). Although no data have been published so far
on lenvatinib, hemodialysis did not substantially change the efficacy and
safety of targeted drugs belonging to the same class (e.g., axitinib,
pazopanib, cabozantinib, and sorafenib) (Klajer et al., 2020). Consistent
with these findings, hepatic or renal impairment has a negligible effect
on albumin binding to lenvatinib (Hussein et al., 2017; Mano and Mizuo,
2019) (Table 2).

6.3. Pharmacogenetics

Scientific literature is still lacking on the effect of genetic variants in
genes that code for proteins involved in lenvatinib metabolism and
disposition. Ozeki and co-workers (Ozeki et al., 2019) investigated the
effect of CYP3A4/5 and ABC transporter polymorphisms on lenvatinib
pharmacokinetics in Japanese patients. Although a correlation between
CYP3A4 or ABCC2 polymorphisms and lenvatinib steady-state concen-
trations was found, the incidence of hypertension, proteinuria, and
hand-foot syndrome following lenvatinib treatment appeared to be un-
related to the patient genetic make-up (Ozeki et al., 2019) (Table 2).

6.4. Drug-drug interactions (DDIs)

Drug-drug interactions (DDIs) may occur when multiple drugs are
simultaneously or sequentially taken by the same patient and can as-
sume clinical relevance due to clinical toxicity or treatment failure
(Fig. 2). The assessment of DDIs, therefore represents an essential part of
drug clinical management in the evaluation of the benefit-risk ratio of
specific treatments (Sachdev and Gupta, 2019). Clinical DDIs derives
from pharmacokinetic changes induced by perpetrator drugs that cause
interactions on victim drugs and include those involving biological
processes that play a role in absorption (e.g., gastric acid suppression,
P-glycoprotein modulation), metabolism (e.g., induction/inhibition of
CYP enzymes), and disposition (e.g., competition for binding with
plasma proteins). Pharmacodynamic DDIs generally occurs when two or
more drugs compete for the same target (e.g., QT interval prolongation).
DDIs can be predicted by using commercially available electronic da-
tabases (Roblek et al., 2015) or experimentally assessed in small trials
without delaying approval of new medications. Examples of pharma-
cokinetic endpoints generally investigated are area under the
concentration-time curve, maximum concentration, and/or trough
concentrations (i.e., the lowest concentration of a drug before the next
dose).

6.4.1. Pharmacokinetic-based DDIs of lenvatinib

Co-administration of enzyme inducers and inhibitors may affect the
activity of CYP3A4/5 and ABC transporters, which may cause clinically
relevant drug-drug interactions (DDIs) with lenvatinib. Rifampicin is a
well-known CYP3A4 inducer (Chen and Raymond, 2006), and remains
the mainstay of treatment for tuberculosis and atypical mycobacterial
infections, chemoprophylaxis of meningococcal disease, and meningitis
due to Haemophilus Influenzae (Li and Wald, 1986). P-gp inhibition by
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single-dose rifampicin was found to increase lenvatinib AUC and Cmax
(approximately 30 %); however, multiple doses of rifampicin only
reduced lenvatinib AUC by 18 %, with no change in Cmax values. Such
an effect may be negligible since repeated rifampicin administration can
simultaneously cause the CYP3A4 and P-gp induction, thus mitigating
the first dose-effect by rifampicin. Overall, these changes were consid-
ered to be non-clinically relevant (Shumaker et al., 2014b) (Table 2).

Ketoconazole is an antifungal agent that potently inhibits both
CYP3A4 and P-gp (Achira et al., 1999). A phase 1 study on healthy adult
subjects was carried out to investigate the effect of ketoconazole (given
orally at 400 mg once daily for 18 consecutive days) on lenvatinib
pharmacokinetics (Shumaker et al., 2015b). This study demonstrated
that systemic exposure of lenvatinib (taken orally at 5 mg) increased
slightly (15-19 %) when combined with ketoconazole. In the group
receiving both lenvatinib and ketoconazole, the 90 % CI of AUC was
within the 80-125 % bioequivalence interval. The mean lenvatinib Cl/F
values were similar in subjects receiving the combination, as compared
to those treated with lenvatinib alone (7.70 vs. 8.78 L/h, respectively)
(Shumaker et al, 2015b). These findings suggest that the
co-administration of ketoconazole produces only marginal and most
probably not clinically relevant changes on lenvatinib pharmacokinetics
(Shumaker et al., 2015b) (Table 2).

Concerning potential food-drug interaction, the high-fat meal did not
significantly affect the bioavailability and pharmacokinetics of lenvati-
nib. Although absorption of lenvatinib was found to be delayed in fed
condition, the drug can be administered regardless of food (Shumaker
et al.,, 2014c). A meta-analysis using PK pooled data from 15 clinical
studies suggest that pH elevating drugs, including proton pump in-
hibitors, H2 blockers, and antacids, did not affect lenvatinib pharma-
cokinetics (Gupta et al., 2016) (Table 2).

6.4.2. Pharmacodynamic-based DDIs of lenvatinib

Hypertension is an adverse reaction observed with drugs targeting
the VEGF signaling pathways and about 40 % of patients with metastatic
renal cell carcinoma developed hypertension when lenvatinib is com-
bined with everolimus (Bendtsen et al., 2017; Bitting et al., 2014; Katsi
et al., 2014). This may occur since inhibition of VEGF signaling cascade
can reduce angiogenesis and the release of both prostacyclins and
endothelial nitric oxide (Bhargava, 2009). Hypertension usually appears
in the early stages of the treatment cycle (Kudo et al., 2018) and blood
pressure monitoring before and after lenvatinib therapy should be car-
ried out. Indeed, severe complications, including dissection of the aorta,
may occur in poorly controlled hypertension (Zhu et al., 2016; Groden
etal., 2017) and a >20 % reduction in the ejection fraction was found in
a small percentage of patients treated with lenvatinib (Shah and Mor-
ganroth, 2015).

To minimize the need of discontinuing administration or dose
reduction of lenvatinib in hypertensive patients, treatment with anti-
hypertensive drugs should be optimized until reaching a stable dose for
at least one week (Zhu et al., 2016; Cabanillas and Takahashi, 2019).
Furthermore, the choice of the antihypertensive agent should be
personalized according to the clinical profile of patients and
drug-related properties. For example, caution is required in patients
with hypokalemia, hypomagnesemia, congenital long QT syndrome, or
who receive concomitant drugs leading to QT prolongation (Schlum-
berger et al., 2015; Shah and Morganroth, 2015). Furthermore, loop and
thiazide diuretics induce hypokalemia and hypomagnesemia that may
result in prolongation of QT interval, whereas the potassium-sparing
diuretics, spironolactone and amiloride, was found to reduce the dura-
tion of the QTc interval (Klimas et al., 2015).

Dihydropyridine calcium channel blockers can trigger QT prolon-
gation in hypertensive subjects, most probably due to counter-
regulatory mechanisms, such as baroreflex activation and indirect
sympathetic system stimulation. On the contrary, beta-blockers and
renin-angiotensin-aldosterone inhibitors reduced sympathetic cardiac
stimulation and the duration of the QT interval. These considerations
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appear to be clinically relevant since lenvatinib, as other TKIs of the
same class (Kloth et al., 2015; Qi et al., 2014), was found to prolong QTc
interval (Del Rosario et al., 2010). Findings from the SELECT trial
demonstrated that 8.8 % of patients treated with lenvatinib experienced
QTc interval prolongation, despite only 2% of them had values >500 ms
(Schlumberger et al., 2015). These findings are in agreement with those
derived from a phase III trial aimed at studying efficacy and safety of
lenvatinib in patients with unresectable hepatocellular carcinoma (Kudo
et al., 2018). The mechanism underlying QT interval prolongation was
related to the interaction with cardiac hERG channels and the conse-
quent reduction of the repolarizing current (Lee et al., 2010; Dong et al.,
2013). According to these notions, lenvatinib should be discontinued in
the presence of a QT interval prolongation >500 ms and possibly
resumed at a reduced dose, once the QT interval prolongation has
decreased to <480 ms or returned to baseline. Furthermore, a periodi-
cally ECG monitoring and reassessment of cardiac function is recom-
mended in patients treated with lenvatinib or other drugs of the same
class (Marina et al., 2019) (Table 2).

7. Conclusions

Lenvatinib is a potent TKI characterized by adverse drug reactions
predictable on the basis of its mechanism of action and inhibitory ac-
tivity on cellular kinases. Among them, hypertension and proteinuria are
well-characterized complications of treatment and are mainly related to
the suppression of VEGFR-2. Hypertension and most other adverse
events of lenvatinib are observed within the first 6 months of treatment
and are managed by close monitoring of patients, drug dose adaptation
and, when needed, specific therapy (i.e., antihypertensives). Although
CYP3A4 is involved in metabolic clearance of lenvatinib, no clinically
relevant drug-drug interactions have been reported. However, a clinical
monitoring of DDIs as a result of polypharmacy, may improves the safety
of treatment and compliance of patients. Finally, QT prolongation is an
adverse event common, and potentially underestimated, to many drug
classes used in current clinical practice. Avoiding drug combinations
that can clearly lengthen QT is a rational approach that does not mean
excessive alarmism or depriving patients of necessary therapies. Also in
this circumstance, the case-by-case evaluation of the comorbidities and
the treatments administered represents the most reasonable approach to
personalizing the safety of pharmacological treatments and is an integral
component of “precision medicine”.
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