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Fighting on two fronts: drug–
drug interactions in people 
living with HIV infected 
with SARS-CoV-2

People living with HIV (PLWH) who have 
a normal CD4 T-cell count and suppressed 
viral load may not be at an increased risk 
for COVID-19. Nonetheless, the majority 
of PLWH have other chronic or acute 
multimorbidity, which increases their 
risk. Indeed, almost half of the PLWH in 
Europe are older than 50 years and have 
comorbidities. Drug–drug interactions are 
also prevalent in these individuals, and 
people with drug interactions have an 
increased risk of morbidity and mortality.1 
It is highly recommended that treatment 
for COVID-19 in PLWH generally follow 
the same protocols as for patients without 
HIV.2

Cytochrome P450 (CYP450) enzymes 
and efflux proteins such as P-glycoprotein 
(P-gp) are likely to result in drug interac-
tions. Antiretroviral drugs can be divided 
into three main groups in terms of being 
the substrate, inhibitors and inducers. 
Regarding the first group, nucleoside 
reverse transcriptase inhibitors (NRTIs), 
raltegravir and maraviroc are not P-gp or 
CYP450 substrate. Thus, these drugs have 
a low risk potential for interaction. In the 
second group, non-nucleoside reverse 
transcriptase inhibitors (NNRTIs) and 
cobicistat are inducers or inhibitors of 
CYP450, and maraviroc, elvitegravir and 
dolutegravir are a substrate for CYP3A4. 
In the third group, protease inhibitors are 
both P-gp and a CYP450 substrate and 
inhibitor. These drugs have a high poten-
tial for pharmacokinetic interaction.3

Chloroquine (CQ) and hydroxychlo-
roquine (HCQ) are metabolised by the 
CYP450 isoenzymes 2C8, 2D6 and 3A4. 
Co-administration with inhibitor or 
inducer antiretroviral drugs may increase 
or decrease exposure to CQ/HCQ, 
respectively. Azithromycin has a low risk 

for CYP450 interactions. Tocilizumab is 
not metabolised with CYP450 enzymes. 
However, it has been shown that elevated 
interleukin-6 (IL-6) levels in inflamma-
tory states inhibit CYP3A4, CYP2C19, 
CYP2C9 and CYP1A2. In patients treated 
with tocilizumab, decreased IL-6 levels 
may reverse this enzyme inhibition and 
drug interactions may occur. Lopinavir 
is primarily metabolised by CYP3A 
enzymes. Ritonavir is a potent inhibitor 
for CYP3A and CYP2D6. Additionally, 
lopinavir–ritonavir are inhibitors of drug 
transporters such as P-gp, breast cancer 
resistance protein (BCRP) and organic 
anion transporter protein B1 (OATP1B1). 
Therefore, lopinavir–ritonavir might 
increase plasma concentrations of CQ/
HCQ and remdesivir, and adverse effects 
or toxicity will probably increase. Remde-
sivir is a prodrug predominantly metabo-
lised by hydrolase activity, and is a substrate 
of CYP2C8, CYP2D6 and CYP3A4 and an 
inducer of CYP1A2 and CYP2B6 enzymes. 
Remdesivir is also a substrate of trans-
porters like OATP1B1 and P-gp in vitro. 
Nevertheless, due to rapid distribution, 
metabolism and clearance, the potential 
for clinically significant interactions is low. 
Remdesivir could be affected by strong 
inhibitors/inducers, thus coadministration 
is not recommended. Transporter interac-
tions may be minimised by the parenteral 
route of administration. Favipiravir is 
mainly metabolised by aldehyde oxidase 
and CYP450 enzymes do not contribute 
to its metabolism. Favipiravir inhibits the 
CYP2C8 enzyme and is a moderate inhib-
itor for OAT1 and OAT3 transporters.4

CQ/HCQ, azithromycin and efavirenz 
may prolong the QT interval. Lopinavir–
ritonavir may also prolong the PR 
interval.4

It is important to be vigilant for phar-
macokinetic and pharmacodynamic inter-
actions when using these drugs together. 
It is highly recommended to monitor drug 
blood levels whenever possible. Hence, 
sources like www.​covid19-​druginterac-
tions.​org should be considered.
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