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Background. Many of the therapeutic proposals for COVID-19 have been associated with adverse effects, including the risk of QT
interval prolongation and torsades de pointes (TdP). The objective was to determine the use of drugs with a risk of QT interval
prolongation in 21 clinics/hospitals in Colombia from January to December 2020. Methods. This cross-sectional study identified
drug use according to pharmacological groups with potential risk of QT interval prolongation according to a risk classification:
conditional, possible, and known risk of TdP. Descriptive analyses were performed. Results. A total of 355,574 patients who
received QT-prolonging drugs were identified (equivalent to 51.4% of all inpatients treated during the study period). Of the
group of patients on QT drugs, 54.4% used at least one drug with conditional risk, 52.6% with possible risk, and 40.3% with
known risk. The most commonly used belonged to the group of drugs for the nervous system (63.0%), alimentary tract and
metabolism (56.8%), anti-infectives for systemic use (13.0%), and the cardiovascular system (11.7%). On average, patients
received 2:0 ± 1:5 risk drugs. Regarding drugs initially considered against COVID-19, 2,120 patients (0.6%) received
azithromycin, 802 (0.2%) received chloroquine, 517 received hydroxychloroquine (0.1%), and 265 received lopinavir/ritonavir
(0.1%). Conclusion. The high proportion of patients treated at the hospital level who receive drugs with risk of prolonging the
QT interval should alert those responsible for their care to avoid fatal outcomes, especially during the COVID-19 epidemic,
when some QT drugs are being used more frequently.

1. Introduction

Since the emergence and subsequent spread of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), which
causes coronavirus disease 2019 (COVID-19), multiple
treatment proposals have been generated based mainly on
data from in vitro studies and experiences with previous
virus epidemics with similar characteristics, such as the Mid-
dle East respiratory syndrome (MERS) coronavirus and the
SARS coronavirus [1, 2]. However, the current therapeutic
approach for COVID-19 is basically summarized as support
measures and symptom management, while individuals with

more aggressive clinical presentations may require ventila-
tory support [1, 3].

Several hypotheses about the pathophysiology of COVID-
19 have allowed us to propose various therapies. Because of
the cytokine storm associated with COVID-19, molecules
capable of regulating the body’s immune response to
SARS-CoV-2 infection, such as interleukin 6 or interleukin
1 inhibitors, have been mentioned [4, 5]. Antivirals have
also been obvious options, for example, lopinavir/ritonavir
presented early promising results when used together with
other molecules [6]. These results were not confirmed by
subsequent trials, and these molecules are not currently
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recommended in clinical practice guidelines [3]. However,
the drugs that attracted the most attention at the beginning
of the pandemic were hydroxychloroquine and chloroquine
[1, 7], and these were initially included in some manage-
ment guidelines [8].

In vitro analyses have indicated that hydroxychloroquine
and chloroquine can prevent viral endocytosis [1]. Initially,
in France, an open-label, nonrandomized clinical trial was
conducted in which the authors concluded that hydroxy-
chloroquine was associated with the reduction and disap-
pearance of the viral load, with an effect reinforced by
azithromycin [9], leading to great expectations and public
suggestions that these two drugs would be a fundamental
part of the treatment of COVID-19 [10].

Many of these therapeutic proposals have been associ-
ated with adverse effects, including at the cardiac level, such
as QT interval prolongation, torsades de pointes (TdP)
[11, 12], and myocardial injury or blocks, many of which
are potentially fatal [13]. In the hospital setting, it has
been described that 21% of patients experience QT interval
prolongation one week after admission [14]. In Colombia,
it has been estimated that up to 11% of outpatients older
than 65 years receive some drug with a risk of prolonging
the QT interval [15]. However, reports on the use of drugs
with a risk of QT prolongation at the inhospital level in the
regional context are scarce. This study sought to determine
the use of drugs with a risk of QT prolongation in 21 hospital
institutions in Colombia from January to December 2020.

2. Material and Methods

2.1. Design, Patients, and Data Collection. A descriptive
observational study was conducted in which data on drug
dispensing from January 1 to December 31, 2020 in 21 ter-
tiary and quaternary (high complexity) hospitals and clinics
in Colombia were reviewed. The data were obtained from
the database of the company responsible for drug dispensing
(Audifarma SA) in the hospital pharmacies for each of the
institutions.

The records of all patients treated during the study time
were included, and the following variables were analyzed:
time of dispensing (month), sex, clinic or hospital, city,
and drugs with a potential risk of causing QT interval
prolongation.

The risk of drugs with a potential of prolonging the QT
interval was categorized into conditional (0.25 points),
possible (0.5 points), and known (3 points) risk according
to the classification by http://Crediblemeds.org [16–18] and
to the scores assigned in the corrected QT (QTc) interval
prolongation scale (RISQ-PATH) [19, 20]. Drugs with con-
ditional risk were those that have been associated with TdP
but only when used concomitantly with other drugs at risk
of prolonging the QT interval or in patients with risk condi-
tions or comorbidities. The possible risk category includes
drugs that can cause QT prolongation but have not yet been
shown to cause TdP at the usual doses. Finally, known risk
includes drugs that prolong the QT interval, and their rela-
tionship with TdP is clearly described, even when used
according to the recommendations [16, 18].

Topical presentations of risk drugs (such as ophthalmic
solutions or ointments) were excluded from analysis, except
for buprenorphine patch. In addition, the specific consump-
tion of chloroquine, hydroxychloroquine, and azithromycin,
which are drugs with known risk (3 points), and of lopina-
vir/ritonavir, whose risk is possible (0.5 points), were
verified. The list of identified drugs and their respective risk
score and Anatomical Therapeutic Chemical (ATC) classifi-
cation can be found in Annex 1.

For each patient, the sum of the scores was calculated
based solely on the risk values for each drug. The other
covariates of the RISQ-PATH score, such as age, sex, body
mass index, presence of comorbidities, or paraclinical values,
were not analyzed.

2.2. Baseline Characteristics. In order to compare the data
obtained during the study period, the general drug con-
sumption figures (aggregates, in general, and by risk classifi-
cation) were collected for the study hospitals during the
year 2019.

2.3. Statistical Analysis. The statistical package SPSS version
26.0 for Windows (IBM, USA) was used for data analysis.
The use of drugs that can prolong the QT interval according
to their level of risk, sum of scores, per month of use, and
their proportion of use according to covariates and pharma-
cological groups were described.

3. Results

3.1. Total Number of Treated Patients. The 21 hospital cen-
ters evaluated were distributed among 11 different cities in
Colombia, mainly Bogotá (n = 5; 23.8%), Medellín (n = 4;
19.0%), and Pereira (n = 3; 14.3%). Fourteen institutions
were tertiary (66.7%), and seven were quaternary (33.3%)
level care centers. Considering all hospital centers together,
an average of 67,917 people were treated each month,
decreasing from 90,872 in January to 40,191 in April
(-55.8% variation compared to the January), and ending in
December with 69,526 people (Table 1). The monthly aver-
age per institution was 3,234 treated patients (range: 1,913-
4,381 patients) during the year of study.

3.2. Drugs with A Risk of QT Interval Prolongation. During
the study period, a total of 2,159,785 dispensing records
were reviewed, equivalent to 355,574 patients receiving
drugs with a potential risk of QT interval prolongation
(the same patient could be treated in more than one different
month of observation). Of these, 54.3% were women
(n = 192,983).

For the month of December, the percentage of patients
who received at least one drug with a risk of QT interval
prolongation varied among the different institutions, from
28.3% to 69.9% (Table 1). During the study period and
among the total institutions evaluated, 51.4% of patients
received drugs that could prolong the QT interval (53.2%
considering only the data from March to December 2020).
The 50.3% of patients treated in tertiary institutions received
drugs with a risk of QT interval prolongation, compared to
53.7% in the quaternary level of care.
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The total number of patients treated decreased since
March, both overall at each institution and specifically with
respect to patients receiving drugs with a risk of QT interval
prolongation. However, the proportion of patients using
these drugs remained stable during the first three months
and then increased since April (Table 1).

Additionally, for the year 2019, the general mean in the
percentage of patients that received drugs that could prolong
the QT interval was 47.5%. This baseline data is shown in
Annex 2 for each of the study hospitals.

3.3. Risk Classification. During the study year, 54.4%
(n = 193,528) of the patients received QT drugs with condi-
tional risk, 52.6% (n = 187,042) with possible risk, and 40.3%
(n = 143,292) with known risk. The distribution according to
risk levels for each month of study and during baseline is
shown in Figure 1. It is noted that the proportion of patients
receiving known risk drugs, among patients who received
any risk drug, remained stable during baseline, and then
increased in 2020 from 31.9% in January to 42.5% in March
and ended at 35.6% in December. Of the 193,528 patients
who used conditional risk drugs, a total of 110,147 also used
some possible or known risk drug (56.9% of those receiving
conditional risk drugs).

Table 2 shows the distribution of use of each phar-
macological group, with the most commonly used being
nervous system drugs (n = 224,140; 63.0%), alimentary
tract and metabolism drugs (n = 202,046; 56.8%), anti-
infectives in general for systemic use (n = 46,238; 13.0%),
and cardiovascular system drugs (n = 41,564; 11.7%). Nota-
bly, the subgroup of psychotropic drugs (antiparkinsonians,
psycholeptics, and psychoanaleptics) accounted for 11.1%
(n = 39,582), and antibiotics (antibacterials for systemic
use) accounted for 10.0% ðn = 35,683Þ.

Regarding each molecule in particular, the most com-
monly used drugs were tramadol, omeprazole, and ondanse-
tron. A detailed list of use of each drug is provided in
Table 3. The main drugs used within the known risk group
included ondansetron, propofol, haloperidol, clarithromy-
cin, ciprofloxacin, and amiodarone (Table 3).

On average, patients received 2:0 ± 1:5 risk drugs
(median: 1.0; interquartile range [IQR]: 1.0-2.0). A total of
52.4% (n = 186,399) used only one drug, while 24.0% used
two (n = 85,187), 12.1% used three (n = 42,924), 5.6% used
four (n = 19,804), and 5.9% (n = 21,260) used five or more
risk drugs.

The mean sum of the QT risk score including only the
values of the drugs (without considering other risks or
comorbidities) was 2:0 ± 2:2 points, with a median of 0.75
(IQR: 0.5–3.3) points. The mode of the total score was 0.5
(n = 101,498; 28.5%). The 1.0% (n = 3,717) of patients had
scores of 10 or more.

3.4. Therapies That Have Been Used in COVID-19. During
the study period, a total of 2,120 patients received azithro-
mycin (0.6%), 802 chloroquine (0.2%), 517 hydroxychloro-
quine (0.1%), and 265 lopinavir/ritonavir (0.1%). Although
the use of these drugs was proportionally low, the number
of patients taking them increased after March. The number
of patients exposed to azithromycin increased until August,
while the other three molecules were used mainly in the
period from March to June. Figure 2 shows the variation
in the number of patients receiving these drugs during the
study period and during baseline.

4. Discussion

It was determined that more than 50% of patients treated at
the hospital level received at least one drug with potential
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Figure 1: Proportion of patients with QT-prolonging drugs according to risk category, Colombia, 2019–2020.

4 International Journal of Vascular Medicine



risk of prolonging the QT interval. This percentage was
slightly higher during 2020 compared with the baseline from
2019, especially after March 2020. This finding should serve
to alert prescribers and other caregivers, especially during
the COVID-19 epidemic, when some risk drugs might be
used more frequently.

The total number of patients treated at the institutions
decreased during the study period, which may be explained
by the context of the pandemic. However, the proportion
of patients using drugs with a risk of prolonging the QT
interval remained stable, emphasizing the importance of
evaluating this type of risk in each hospitalized patient, not
only during the pandemic.

Reports on the proportion of use of drugs with a risk of
QT interval prolongation at the hospital level are scarce. For
example, a study in Germany conducted a similar analysis
but in elderly patients discharged from geriatric units [21];
in this population, 59% received at least one drug with a risk
of QT interval prolongation, a rate higher than that identi-
fied in the present study [21]. Another study in Italy also
found a higher proportion of use of drugs with a risk of
QT interval prolongation (>89%) [22]. However, in those
studies, the included population consisted only of older
adults, not of the general population treated.

Other studies that address hospitalized patients focus on
specific cases with long QT syndrome. A study in a geriatric
hospital unit in France showed that 22% of the treated
patients had prolonged QT interval values, with men and
those using drugs classified as with risk for QT interval pro-

longation presenting higher risk [23]. In Paraguay, it was
determined that up to 21% of patients older than 16 years
treated in two institutions in 2019 displayed prolonged QT
syndrome during hospitalization; the most frequently used
risk drugs were omeprazole, furosemide, piperacillin-tazo-
bactam, tramadol, and ondansetron [14], similar to the
present analysis.

The high proportion of risk drugs in the nervous system
group is explained by the fact that this group includes drugs
typically used at the hospital level, such as opioids and gen-
eral anesthetics. Likewise, a high proportion of drugs from
the alimentary tract group was found (mainly due to the
use of proton pump inhibitors). Important interventions
could be carried out to promote the rational prescription
and reduced use of this group of drugs, given that previous
studies have found an unjustified use close to 50% in hospi-
talized patients [24].

Given that approximately 11% of patients older than 65
in Colombia receive drugs with risk of QT interval prolonga-
tion at the outpatient level [15], and that this age group is
particularly sensitive to adverse or fatal outcomes in case
of SARS-CoV-2 infection [8], exposure to the therapies with
a risk of prolonging the QT interval proposed for the
management of COVID-19 makes these patients more sus-
ceptible. Mercuro et al. described a cohort of 90 patients
with COVID-19 who received hydroxychloroquine (approx-
imately 60% in combination with azithromycin) and found
that 20% had QTc values ≥500 milliseconds after starting
treatment, and a case of TdP was reported; in addition,

Table 2: Distribution of use of each pharmacological group of QT-prolonging drugs.

Medication group
Total patients
(n = 355,574) % within the QT group

Nervous system 224140 63.0

Opioids 164651 46.3

Anesthetics, general 62951 17.7

Psychotropic drugs (antiparkinson drugs, psycholeptics, and psychoanaleptics) 39582 11.1

Alimentary tract and metabolism 202046 56.8

Anti-infectives for systemic use 46238 13.0

Antibacterials for systemic use 35683 10.0

Antimycotics for systemic use 3611 1.0

HIV (antivirals for systemic use) 556 0.2

Cardiovascular system 41564 11.7

Diuretics 40098 11.3

Antiarrhythmics 3794 1.1

Systemic hormonal preparations, excluding sex hormones 30850 8.7

Respiratory system 9376 2.6

Antiparasitic products, insecticides, and repellents 4051 1.1

Antimalarials 1308 0.4

Antineoplastic and immunomodulating agents 1513 0.4

Blood and blood-forming organs 157 0.0

Musculoskeletal system 57 0.0

Genito-urinary system and sex hormones 61 0.0

Total 355574 100.0
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Table 3: QT-prolonging drugs used in 355,574 patients in 21
hospital institutions, Colombia, January–December 2020.

Medications
Total patients
(n = 355,574)

% within the
QT group

Known risk 143292 40.3

Ondansetron 74017 20.2

Propofol 60475 17.1

Haloperidol 12659 3.4

Clarithromycin 11660 2.8

Ciprofloxacin 7102 2.1

Amiodarone 3784 1.0

Fluconazole 3375 0.9

Azithromycin 2120 0.6

Escitalopram 1934 0.5

Levomepromazine 1635 0.4

Methadone 850 0.2

Chloroquine 802 0.3

Erythromycin 740 0.2

Hydroxychloroquine 517 0.2

Sevoflurane 357 0.1

Domperidone 191 0.1

Terlipressin 187 0.1

Moxifloxacin 169 0.1

Oxaliplatin 166 0.0

Cilostazol 157 0.1

Levofloxacin 128 0.0

Donepezil 28 0.0

Arsenic trioxide 6 0.0

Possible risk 187042 52.6

Tramadol 163686 46.6

Oxytocin 30656 8.5

Dexmedetomidine 4552 0.8

Imipramine 962 0.3

Buprenorphine 934 0.3

Clozapine 735 0.2

Leuprolide 383 0.1

Lopinavir/ritonavir 265 0.1

Efavirenz 221 0.1

Lithium carbonate 210 0.1

5-fluorouracil 155 0.0

Tacrolimus 152 0.0

Bortezomib 147 0.0

Fingolimod 137 0.0

Norfloxacin 136 0.0

Capecitabine 132 0.0

Dasatinib 82 0.0

Tizanidine 57 0.0

Tolterodine 55 0.0

Nilotinib 53 0.0

Memantine 53 0.0

Degarelix 50 0.0

Table 3: Continued.

Medications
Total patients
(n = 355,574)

% within the
QT group

Aripiprazole 41 0.0

Venlafaxine 37 0.0

Mirtazapine 32 0.0

Tamoxifen 30 0.0

Primaquine 29 0.0

Bendamustine 29 0.0

Sorafenib 23 0.0

Pazopanib 22 0.0

Sunitinib 14 0.0

Crizotinib 12 0.0

Epirubicin 11 0.0

Dabrafenib 11 0.0

Osimertinib 10 0.0

Pasireotide 7 0.0

Mirabegron 7 0.0

Ribociclib 5 0.0

Bosutinib 3 0.0

Palonosetron 2 0.0

Paliperidone 1 0.0

Conditional risk 193528 54.4

Omeprazole 109947 26.0

Metoclopramide 54274 14.8

Furosemide 31598 9.0

Esomeprazole 20550 5.3

Piperacillin/
tazobactam

18673 5.2

Metronidazole 14908 4.3

Hydrochlorothiazide 10696 2.9

Trazodone 10486 2.9

Diphenhydramine 9376 2.9

Quetiapine 7638 1.7

Sertraline 5460 1.5

Hydroxyzine 5413 1.5

Loperamide 3286 1.0

Amitriptyline 2425 0.7

Fluoxetine 2079 0.6

Risperidone 1357 0.4

Olanzapine 725 0.2

Amphotericin b 301 0.1

Amantadine 253 0.1

Pantoprazole 170 0.0

Lansoprazole 135 0.0

Voriconazole 120 0.0

Indapamide 81 0.0

Paroxetine 75 0.0

Atazanavir 59 0.0

Abiraterone 42 0.0

Ivabradine 37 0.0
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73.3% used two or more drugs with risk of QT interval pro-
longation [12]. In this study, more than 45% of patients used
two or more risk drugs, indicating that in the treatment of
patients with COVID-19, it would be very likely that the
number of patients receiving risk drugs would be maintained
or increase.

The possible relationship between the increased proba-
bility of occurrence of QT interval prolongation and using
a greater number of risk drugs has been previously described
[25]. In fact, this is part of the RISQ-PATH score [19, 20]. In
the present study, it was only possible to assign a score
according to the classification of each drug as conditional,
possible or known risk, finding a mean of 2 points. Although
this classification indicates that patients with less than 10
points have a low risk of QT interval prolongation [20],
other unmeasured variables that may increase the individual
risk of patients should be considered, including age 65 years
or older, smoking, and presence of hypertension or ischemic
heart disease (3 points each) [19, 20]; these unmeasured var-
iables represent a limitation of the present study. Many of
these risks also coincide with those described for the devel-
opment of adverse outcomes in patients with COVID-19,
as previously mentioned.

In the study by Mercuro et al., it was also found that the
use of loop diuretics was associated with an increased risk of
QTc ≥ 500 milliseconds [12]. In the present analysis, more
than 10% of the QT drugs were diuretics, highlighting the
importance of considering the cardiovascular risk of these
drugs at the hospital level. Regarding the use of drugs of
known risk, a proportion close to 40% was found, which is
higher than that described in a group of patients treated at
a coronary unit (28%); this may be explained by the fact that
the cited study did not report the use of propofol, which was
the second most frequently used risk drug in the present
study [25].

Although the use of azithromycin was low, it should be
considered that other antibiotics frequently used in hospital-
ized patients may also present a risk of QT interval prolon-
gation, for example, piperacillin-tazobactam. Patients with
severe COVID-19 may have clinical characteristics that
make it difficult for physicians to determine the presence
of a concomitant bacterial infection; therefore, an increase
in the use of antibiotics during the pandemic has been
described, although it was not necessary in many patients
[26, 27]. This can increase not only the risk of QT interval
prolongation but also of other adverse events and resistance
to antibiotics [26].

Hydroxychloroquine, chloroquine, and lopinavir/ritona-
vir had relatively low consumption with respect to the total
QT risk drugs. However, their use was higher during the
beginning of the pandemic. It is important to monitor likely
increases in adverse reactions. In this sense, a pharmacovig-
ilance network in France described an increase in adverse
cardiac reactions (especially QTc prolongation) associated
with these drugs during the pandemic [11]. So far, none of
these therapies have been able to demonstrate a real benefit
for the management of the disease [28–30], and their use
in Colombia is not supported by the local infectiology asso-
ciation or government agencies [3, 31, 32].

For other drugs proposed for COVID-19, such as
remdesivir, there is still not sufficient information to define
whether they are associated with an increased risk of QT
interval prolongation; therefore, their cautious use is essen-
tial [13, 16, 33]. Other drugs, such as favipiravir, already
have some identified relationship with prolonged QT inter-
val [33]; and on the contrary, tocilizumab has been associ-
ated with decreased QT interval [13, 18].

Caution should be exercised in the management of
COVID-19 when formulating drugs traditionally used for
other diseases because these would have a demonstrated
safety and efficacy profile in conditions that cannot be
entirely extrapolated to the current circumstances of patients
infected by SARS-CoV-2. During the current pandemic, it
has been possible to propose and quickly start clinical trials
that test these therapies, and both physicians and researchers
should be aware of the frequent changes in recommenda-
tions that may be made regarding effectiveness and safety
profiles [34]. These changes and updates in clinical practice
guidelines may explain the transient use of azithromycin
and the other drugs initially proposed for COVID-19 seen
in the current study.

Considering that several of the therapies proposed for
COVID-19 are associated with cardiovascular risks and
arrhythmias with prolongation of the QT interval, manage-
ment algorithms have been generated to mitigate their
impact, which include performing a baseline electrocardio-
gram, measuring the QTc, determining calcium, magnesium
and potassium levels, and verifying the use of QT risk drugs
before starting their use [35, 36]. Similar recommendations
were already described when routinely using risk drugs in
the hospital environment before the pandemic [37]. These
aspects were not evaluated in the present study, and it would
be important to conduct new studies that analyze prescrip-
tions in detail, including safety measures and monitoring.

This study has other limitations secondary to its obser-
vational design. Some variables of interest were not available,
such as the age of the treated patients, comorbidities, and the
detailed classification of each care service and their respec-
tive number of beds. In addition, the comedications received
by patients that were not directly related to prolongation of
the QT interval and that could affect the risk of complica-
tions were not verified. Additionally, diagnoses were not
reviewed (for example, to verify the total cases of COVID-
19 cases attended in the study institutions or the specific
use of drugs intended for COVID-19 management) nor were
reports of adverse reactions. Baseline characteristics were

Table 3: Continued.

Medications
Total patients
(n = 355,574)

% within the
QT group

Itraconazole 35 0.0

Posaconazole 33 0.0

Ketoconazole 29 0.0

Fluvoxamine 26 0.0

Atazanavir/ritonavir 26 0.0

Propafenone 18 0.0
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only available as aggregates, and it was not possible to ana-
lyze 2019 data in detail. Lastly, electrocardiogram reports
were also not available. Further studies describing the use
of these particular therapies are needed.

5. Conclusion

Approximately half of the patients treated in 21 hospital
centers used at least one risk drug, and of these, more than
45% received various drugs that increase the probability of
QT interval prolongation. Health workers should be aware
of this level of risk, especially when considering the use of
proposed new molecules for the treatment of COVID-19
that may also increase this cardiac risk.
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