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Sir,

As COVID-19 pandemic has spread all over the world and patients’
number is escalating (Tandon, 2020), different statutory bodies like
Centers for Disease Control (CDC), Govt. of India and other apex in-
stitutes have come out with different guidelines for managment of
COVID-19 (Govt of India, 2020; Sanders et al., 2020). Ritonavir/Lopi-
navir, Hydroxychloroquine (HCQ) and Azithromycin are recommended
either as a single agent or in combination for duration of 5–10 days for
treatment of COVID-19. In view of above and the magnitude of COVID-
19 morbidity, it is pertinent to discuss the interaction of these drugs
with commonly used psychotropic medicines (Chatterjee et al., 2020).

The most significant side effect which is common for all the COVID-
19 recommended drugs (highest risk with HCQ) is QTc prolongation,
which many psychotropics are also notorious for (Table 1) (Beach et al.,
2018). Therefore, combination of these drugs can prove lethal if ade-
quate precautions are not excised. Baseline ECG to check for QTc is a
must in these situations. If QTc is more than 440mSec in males or 470
mSec in females then there is risk of developing cardiac arrythmia.
Olanzapine and aripiprazole are considered to have least QTc pro-
longation, so these two at lowest possible dose may be considered if
need arises, and injectable forms of any antipsychotic should be
avoided.

There are few other specific points which are discussed below.
Hydroxychloroquine is known to cause seizure, neutropenia, and

myocardial toxicity. Clozapine also has similar side effect profile (Haas
et al., 2007). So, concomitant use of the two can be fatal and best
avoided.

Ritonavir/Lopinavir are contraindicated if patient is on
Lurasidone or Pimozide, according to FDA, as it may cause life threa-
tening cardiac arrhythmias. These protease inhibitors (PI) are potent
CYP3A4 inhibitors, so any psychotropic which is metabolized mainly
through CYP3A4 (Buspirone, Clonazepam, Carbamazepine, Lurasidone,
Quetiapine, Mirtazapine, Trazodone) should be dose adjusted or
stopped. Due to above reason, when administered with midazolam, it
can cause prolonged respiratory depression and with sildenafil it can
cause persistent erection. Moreover, PIs are themselves substrates of
CYP3A, so any psychotropic that inhibits (Fluvoxamine) or induces

(Carbamazepine, Topiramate) CYP3A are better replaced with alter-
native drugs (English et al., 2012). Ritonavir/Lopinavir, by inducing
glucuronidation in liver reduces serum levels of Valproate and Lamo-
trigine; so appropriate dose adjustments of these anticonvulsants are
required, preferably with serum level monitoring (Sheehan et al.,
2006). FDA recommends reducing the dosage of Quetiapine to 1/6th
and to monitor for Quetiapine related adverse effects. If the patient is
on disulfiram, it can cause disulfiram reaction as the combination oral
solution (not capsule) of Ritonavir/Lopinavir contains 42.4 % ethanol
(v/v) alcohol (Cvetkovic and Goa, 2003). Ritonavir/Lopinavir can
cause metabolic side effects, which is caused by second generation
antipsychotics too. But this is not of great significance as COVID-19
approved drugs are given only for short term.

Azithromycin, besides its QTc prolonging property, can also cause
acute and transient increases in liver aminotransferase in 1–2 % of cases
and there are anecdotal reports of liver injury, so should be used cau-
tiously in patient on valproate with regular monitoring of liver function
tests.

Remdesivir, an investigational RNA polymerase inhibitor, is re-
cently authorized for emergency use in severe cases of COVID-19. So,
there is no data regarding its interaction with psychotropics. However,
it can cause elevated liver enzymes (FDA, 2020) which means drugs like
valproate and benzodiazepines should be used with caution.

To summaries, the area of drug-drug interactions of COVID-19 re-
commended drugs and psychotropics is very relevant in current sce-
nario. Most important and significant interaction is with respect to QTc
prolongation followed by CYP3A inhibition. Clinicians need to have in-
depth understanding of these interactions when treating a COVID-19
positive patient who is also on psychotropic medications.

Author contribution

All the authors have contributed and approved the final manuscript.

Funding

There was no financial assistance sought in any form for this work.

https://doi.org/10.1016/j.ajp.2020.102173
Received 8 April 2020

Asian Journal of Psychiatry 52 (2020) 102173

Available online 21 May 2020
1876-2018/ © 2020 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/18762018
https://www.elsevier.com/locate/ajp
https://doi.org/10.1016/j.ajp.2020.102173
https://doi.org/10.1016/j.ajp.2020.102173
https://doi.org/10.1016/j.ajp.2020.102173
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajp.2020.102173&domain=pdf


Declaration of competing interest

None.

Acknowledgments

None.

References

Beach, S.R., Celano, C.M., Sugrue, A.M., Adams, C., Ackerman, M.J., Noseworthy, P.A.,
Huffman, J.C., 2018. QT prolongation, torsades de pointes, and psychotropic medi-
cations: a 5-year update. Psychosomatics 59 (2), 105–122.

Chatterjee, S.S., Malathesh, B.C., Mukherjee, A., 2020. Impact of COVID-19 pandemic on
pre-existing mental health problems. Asian J. Psychiatry. https://doi.org/10.1016/j.
ajp.2020.102071. Published online 2020 Apr 18.

Cvetkovic, R.S., Goa, K.L., 2003. Lopinavir/ritonavir: a review of its use in the manage-
ment of HIV infection. Drug 63 (8), 769–802.

English, B.A., Dortch, M., Ereshefsky, L., Jhee, S., 2012. Clinically significant psycho-
tropic drug-drug interactions in the primary care setting. Curr. Psychiatry Rep. 14
(4), 376–390.

FDA, 2020. Coronavirus (COVID-19) Update: FDA Issues Emergency Use Authorization
for Potential COVID-19 Treatment (2020, May 1)Retrieved May 12, 2020, from
FDA:. https://www.fda.gov/news-events/press-announcements/coronavirus-covid-
19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment.

Govt of India, 2020. Revised Guidelines on Clinical Management of COVID – 19 (2020,
Mar 31) Retrieved Apr 01, 2020, from Ministry of Health & Family Welfare:. https://

www.mohfw.gov.in/pdf/
RevisedNationalClinicalManagementGuidelineforCOVID1931032020.pdf.

Haas, S.J., Hill, R., Krum, H., Liew, D., Tonkin, A., Demos, L., Stephan, K., McNeil, J.,
2007. Clozapine-associated myocarditis. Drug Saf. 30 (1), 47–57.

Sanders, J.M., Monogue, M.L., Jodlowski, T.Z., Cutrell, J.B., 2020. Pharmacologic treat-
ments for coronavirus disease 2019 (COVID-19): a review. JAMA. https://doi.org/10.
1001/jama.2020.6019. Published online April 13, 2020.

Sheehan, N.L., Brouillette, M.J., Delisle, M.S., Allan, J., 2006. Possible interaction be-
tween lopinavir/ritonavir and valproic Acid exacerbates bipolar disorder. Ann.
Pharmacother. 40 (1), 147–150.

Tandon, R., 2020. The COVID-19 pandemic personal reflections on editorial responsi-
bility. Asian J. Psychiatry 50. https://doi.org/10.1016/j.ajp.2020.102100. Published
online Apr 18, 2020.

Seshadri Sekhar Chatterjee
Department of Psychiatry, Diamond Harbour Medical College, West Bengal,

India

Barikar C Malathesh*
Department of Psychiatry, NIMHANS, Bengaluru, India

E-mail address: bc.malathesh@gmail.com.

Soumitra Das
NWMH, Melbourne, Australia

Om Prakash Singh
Department of Psychiatry, West Bengal University of Health Sciences, India

Table 1
Psychiatric drugs with high risk of QTc prolongation.

First generation antipsychotics: Thioridazine, Haloperidol, Pimozide, Chlorpromazine.
Second generation antipsychotics: Quetiapine, Iloperidone, Ziprasidone, Clozapine.
Selective Serotonin Reuptake Inhibitors: Escitalopram
Tricyclic Antidepressants: Amitritilline, Nortryptilline, Imipramine, Clomipramine, Imipramine
Serotonin Norepinephrine Reuptake Inhibitor: Venlafaxine
Other antidepressant: Mirtazapine
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