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Dear Editor

We read with great interest the recent article entitled
“Drug-Drug Interactions and Prescription Appropriate-
ness in Patients with COVID-19: A Retrospective Analy-
sis from a Reference Hospital in Northern Italy” written by
Cattaneo et al. [1] in which the authors highlighted that the
addition of specific treatments for coronavirus disease 2019
(COVID-19) in patients with polypharmacy increases the
risk of drug—drug interactions (DDIs). In this article [1], the
authors provided data supporting the risk of severe DDIs in
399 hospitalized patients with COVID-19 (50% aged >65
years) treated with at least two drugs, by the use of lopi-
navir/ritonavir and/or hydroxychloroquine and/or antibiot-
ics. During hospitalization, one potential DDI was noted in
85% of patients and was classified as potentially severe in
80% of cases. It is worth noting that the majority of poten-
tially severe DDIs carried an increased risk of QT prolon-
gation, which accounted for almost 90% of the predicted
DDIs. About one-quarter of contraindicated DDIs observed
were hydroxychloroquine-induced DDIs and > 50% could
be attributed to lopinavir/ritonavir. An increase in antibi-
otic consumption was also noted with the use in particu-
lar of azithromycin, which also increases the risk of QT
prolongation.

Hodge et al. [2] also confirmed that COVID-19 therapies
led to a significant risk for DDIs. In their review until 30
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June, 2020, drug interactions involving lopinavir/ritonavir
were the most frequent, followed by chloroquine or hydroxy-
chloroquine. To increase recognition of harmful drug inter-
actions and promote safe prescribing, the authors proposed a
DDI online resource on www.covid19-druginteractions.org.

In nursing homes, to the best of our knowledge, the risk
of DDIs has not been assessed while residents are prescribed
more medications than older patients in any other medical
setting because of the number and severity of chronic medi-
cal comorbidities [3, 4]. Indeed, the highest rate of polyp-
harmacy occurs in nursing home residents [3, 4]; thus each
new medication should be prescribed cautiously.

We retrospectively analyzed 480 residents (mean age 88
years, range 65-105 years) with COVID-19 managed in
15 nursing homes in the south of France between 1 March
and 20 May, 2020. All residents had at least one comorbid-
ity, primarily neurocognitive disorders affecting 84.6% of
residents, hypertension (53.5%), and depression (45.0%).
Fifty-one residents (10.6%) had a chronic pulmonary disease
and 17.9% of residents had diabetes mellitus. Concerning
patients’ usual medications, the median number of drugs
was seven (interquartile range 4-9.2). Polypharmacy (five
or more drugs per day) was present in 348 residents (72.5%).

Concerning the management of COVID-19, 375 (78.1%)
received azithromycin, which was combined with hydroxy-
chloroquine in 117 cases (24.4%). No resident received
hydroxychloroquine without azithromycin. In addition to
azithromycin, 346 residents (72.1%) also received another
antibiotic (ceftriaxone [59.4%], penicillin [7.9%]). Seventeen
residents (3.5%) received only ceftriaxone. Preventive anti-
coagulation was initiated in 203 residents (42.3%). In con-
trast to Cattaneo et al. [1], no resident received immunosup-
pressants or lopinavir/ritonavir because of the frailty of the
population and ambulatory management. Only 23.9% (one
missing data) of residents were hospitalized in a COVID-19
acute unit.

Of the 480 patients, 256 residents (53.3%) were exposed
to at least one potentially severe DDI, similarly to Cattaneo
et al. [1]. Table 1 describes the type of potential major DDIs
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Table 1 Type of major DDIs (N = 256, no missing data)

DDIs N (%) Potential adverse event
Azithromycin + antidepressants 87 (34) Increased risk of QT prolongation
Azithromycin + antipsychotics 93 (36.3) Increased risk of QT prolongation
Azithromycin + statins 11 (4.3) Increased risk of rhabdomyolysis
Azithromycin + antiarrhythmics 18 (7) Increased risk of cardiotoxicity
Other azithromycin-induced DDIs 3(1.2) AVK overdose and bleeding
Hydroxychloroquine + proton pump inhibitors 36 (14.1) Decreased digestive absorption
Hydroxychloroquine + antidepressants 28 (10.9) Increased risk of QT prolongation
Hydroxychloroquine + antipsychotics 47 (18.3) Increased risk of QT prolongation
Hydroxychloroquine + thyroid hormones 19 (7.4) Hypothyroidism
Hydroxychloroquine + antidiabetics 11 (4.3) Hypoglycemia

Other hydroxychloroquine-induced DDIs 20 (7.8) Risk of seizures

AVK antivitamin K agonists, DDIs drug—drug interactions

Table 2 Type of contraindications (N = 124, no missing data)

Contraindicated DDIs N (%)

Azithromycin, hydroxychloroquine 117 (94.3)

Intramuscular ceftriaxone injection and anticoagulant 34 (27.4)
drugs for curative anticoagulation

Escitalopram, hydroxychloroquine 10 (8.1)

Hydroxyzine, hydroxychloroquine 3(2.4)

DDIs drug—drug interactions

noted by the addition of treatments for COVID-19. The
drivers were azithromycin and hydroxychloroquine. These
treatments and antidepressants/antipsychotics were the most
frequent DDIs. In effect, psychotropic medicines are com-
monly used in nursing homes, despite the harmful associa-
tion in elderly people [5]. As reported by Cattaneo et al. [1],
the large majority of DDIs increased the risk of QT prolon-
gation. Contraindications were observed in 124 residents
(25.8%) based on the drug information database Drugs.com
(Table 2). The main contraindication was the association
of hydroxychloroquine and azithromycin (94.3%) and, like
Cattaneo et al. [1], the majority of contraindicated DDIs
observed had an increased risk of cardiotoxicity (QT pro-
longation, torsade de pointes, or ventricular arrhythmias).
We confirmed that in nursing homes a dramatic increase
in antibiotic consumption (81.6% of the residents) was seen,
explained in particular by azithromycin prescription due to
its potential immunomodulatory activity. However, larger
studies have shown no benefit, and this treatment was no
longer recommended as of June 2020 [6, 7]. Concerning
hydroxychloroquine, recent clinical data documented a
lack of benefit in patients treated with hydroxychloroquine
alone or in combination with azithromycin and warned about
potential adverse effects [8, 9]. In the study by Kelly et al.
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[9], the risk of QT prolongation was significantly higher in
patients treated with hydroxychloroquine and azithromycin.

In our study, only 45 residents (38.5%) treated with
hydroxychloroquine and azithromycin had electrocardio-
gram screening with QTc assessment and QT prolongation
present before COVID-19 treatment initiation in 17.1% of
residents. Adverse events were notified in 44 medical records
(9.2%). The most common adverse event was QT prolonga-
tion (29.5%) but this result is underestimated because of the
lack of electrocardiogram monitoring and the retrospective
nature of our study.

In conclusion, in nursing homes, a high risk of severe
DDIs due to comorbidities and polypharmacy with numer-
ous QT-prolonging medications and the lack of close medi-
cal follow-up highlight the need for caution when prescrib-
ing therapy for COVID-19. Our results support the need
to carefully evaluate the benefit/risk ratio of treatments for
COVID-19 in elderly patients. We agree with Cattaneo et al.
[1] that respect for the contraindications, appropriate use,
and close monitoring must be applied to allow the safe use
of these drugs.
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