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Medical Toxicology and COVID-19: Our role in a pandemic
Medical toxicology and infectious disease are not specialties traditionally associated with one
another. Pandemics, however, have a way of disrupting convention, and in this era of modern
medicine, our specialty has much to offer.
When a major medical crisis occurs for which there is no known cure, several phenomena may
ensue. The public, fearful and increasingly connected to and influenced by social media, the
internet, and television, may experiment with self-medication. Institutional bodies, desperate
to advance care, may abandon the conventional mechanisms that ensure medication safety in
order to facilitate the rapid approval and dissemination of novel pharmacotherapy. When these
developments are considered within the context of our specialty, our role becomes clear. As
toxicologists we serve as a fund of knowledge for our medical colleagues and the public: we
provide physicians with information regarding antidotal therapy, drug-drug interactions, and
novel therapeutics. We advise the public on an individual and community level through poison
control centers and public outreach. As a specialty, we have the knowledge base and the
position with respect to our peers and our society to monitor, prevent, and manage the
toxicities born of a pandemic.
Accepting that medical toxicology has a role to play in an outbreak, we must also acknowledge
that pandemics are not new; the COVID-19 epidemic is unlikely to be the last humankind will
ever face. Therefore, the intent of this piece is to frame the role of our field in responding to
pandemics not just today, but in the years to come.
The first and most obvious function of a medical toxicologist in a pandemic is to recognize and
manage the acute and chronic toxicities associated with therapy. In the case of the SARS-CoV-2
coronavirus outbreak, extensive attention has been paid, appropriately, to chloroquine and
hydroxychloroquine toxicity (1, 2). Poisoning from agents with antiviral activity is a high priority,
and as such, JMT features a well-timed review by Chary et al on the adverse effects of
nucleotide analogues, protease inhibitors, and monoclonal antibodies as prescribed for COVID19 (3). Given that our understanding of the epidemic evolves on a daily, even hourly basis,
some of the information presented may require recurrent reassessment. Nevertheless, it serves
as a helpful preliminary guide for clinicians. Treatment-associated toxicity, it should also be
noted, encompasses not only medically sanctioned therapies, but those interventions the
general population unearths and applies from less reputable sources. Examples of potentially
fatal home-brewed regimens used to treat coronavirus have included drinking bleach (sodium
hypochlorite), insufflating cocaine, and consuming bootlegged alcohol adulterated with
methanol (4-6). Providing expertise with respect to the treatment of toxicities born of the use
and misuse of approved and alternative therapies is a service our field can readily provide to an
otherwise overburdened medical system. Determining which of these poisoned patients may
remain at home will not only reduce ED visits and hospital admissions, but also limit microbial
transmission.
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Mastery in medical toxicology is predicated on an understanding of pharmacokinetics and
pharmacodynamics. Here again, our specialty has a service to offer other medical fields.
Anticipating and mitigating the adverse interactions which occur between those medications a
patient takes routinely, and those he or she is prescribed to treat an infection, may spare
hospital resources, physician confusion, and patient lives (7). Hydroxychloroquine, for example,
is a known cytochrome p450 inhibitor that has been demonstrated to increase the serum
concentration of medications which may be fatal in overdose (8). Remdesivir belongs to the
nucleotide analog class of medications typically associated with mitochondrial inhibition. The
idea of a mitochondrial poison being prescribed to thousands of patients within days could
reasonably make a practitioner nervous. Concern is diminished, however, once one
understands the range and timeframe of toxicity, and the fact that mitochondrial RNA
polymerase inhibitors do not act synergistically with other mitochondrial toxins (9-11).
Understanding when and when not to be concerned about drug-drug interactions may help
mitigate diagnostic uncertainty and prevent hazardous polypharmacy.
Relatedly, there is a role for toxicologists as a voice of caution with respect to novel therapeutic
administration when information on toxicokinetics and drug safety is lacking. The nonrandomized, non-blinded application of anti-malarial medications to thousands of severely ill
patients with multiple comorbidities may be reasonably questioned. Similarly, the decision to
administer on a large-scale an antiviral agent that is undergoing FDA approval at an
unprecedented pace is worthy of dialogue (12). By discussing with colleagues what level and
kind of information is necessary to conclude that a drug is safe in any given patient population,
we may reduce reflexive and potentially dangerous prescribing patterns. Participating in the
design and implementation of clinical trials involving these agents may also provide
opportunities to minimize risks to individuals under study and to obtain the safety data we
need to protect the broader patient population.
Medical toxicologists are also capable of addressing the question of what infection itself does to
drugs. The impact of medications on patient outcomes and viral infectivity is debated
frequently, and is yet another a discussion to which medical toxicology can contribute. A classic
example is the ongoing debate surrounding ACE2 receptor density and the use of non-steroidal
anti-inflammatory drugs and angiotensin-converting enzyme inhibitors in the setting of
coronavirus infection (13-15). Less commonly explored, however, is the impact a virus or
bacteria may have on drug metabolism.
COVID-19, for example, is associated with hepatic derangements including transaminitis and
microvesicular steatosis (16-19). These findings have raised concerns that dosing regimens
should be altered in the setting of infection (16). But hepatic injury does not necessarily
correlate to abnormal pharmacokinetics, and, in this case as with others, the mechanism of
injury may not interfere at all with drug metabolism (20). Interpreting the nature of end-organ
dysfunction as it pertains to therapeutic drug administration and overdose is well within the
wheelhouse of medical toxicology and represents both a service our field may provide and a
potential research frontier.
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It should also be recognized that by optimizing our standard practices we may improve
outcomes and reduce strain on the healthcare system. Antidote stocking, a challenge at the
best of times, may become more difficult as a pandemic escalates (21-23). Ensuring adequate
access to antidotal therapy, ideally prior to an epidemic’s peak, may save lives and spare
hospital resources. Recommendations for antidote stocking are available in an expert
consensus piece by Dart et al from 2017 (24). Similar guidance is available in the United
Kingdom through the National Poisons Information Service and Royal College of Emergency
Medicine (25). Consideration may also be given to unconventional treatment regimens that
allow appropriate patients to be treated at home and avoid hospital admission (e.g. oral
fomepizole for toxic alcohol exposure, oral N-acetylcysteine after acetaminophen ingestion,
etc.). Lastly, poison centers, historically considered an underutilized source for reporting
adverse drug reactions, may be more mindful of tracking and reporting toxicity from novel
therapies (26). Indeed, individual toxicologists can do the same and encourage their colleagues
to use MedWatch, the FDA’s medication safety reporting system, or the UK’s MHPRA Yellow
Card reporting system (27-29).
A final contribution our field can make is to monitor and potentially reduce the number of
overdoses that might occur as a pandemic progresses. Colleagues in Europe have noted a
precipitous drop in the number of ingestions reported since the institution of national and
regional lockdowns. They are concerned that even though suicide rates may have decreased
temporarily, if social isolation persists for months, citizens’ mental health may deteriorate,
leading to a rapid uptick in overdoses just as beds become scarce. Patients with substance use
disorders, already at higher risk of suicide and overdose, may be disproportionately affected,
especially if they are unable to access opioid agonist therapy during quarantine (30-32).
Transitioning to innovative models of continued care, be they telehealth visits or extended
prescriptions for buprenorphine, may improve patient outcomes and reduce hospital strain.
Identifying other at-risk populations and encouraging all providers to intervene early may save
lives, generate constructive research, and inspire novel paradigms of care.
Surmounting a crisis requires the engagement of all parties. While medical toxicology may not
be traditionally associated with viral pandemics, our field nevertheless has a part to play. Chary
et al’s up-to-date review is a must-read for front-line caregivers, policy makers, and even
patients (3). It reminds us of what is known and what is speculated, and it represents but one
way in which we can help. Optimizing the treatment of poisoned patients, minimizing
potentially dangerous polypharmacy, clarifying situations of diagnostic uncertainty, and limiting
strains on hospital resources are all skills that we bring to the table. These acts may not inspire
celebrity, but they are positive actions that can quietly improve outcomes in a highly
pressurized, exceptional setting.
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