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COVID-19, Interferons, and Depression: A Commentary 
 
Richard I. Shader, M.D.a 
 
Abstract 

An option currently being explored for the treatment of COVID-19 is the use of 
interferons (INFs), either alone or in combination with other antiviral agents. INFs are 
known to shift the metabolism of tryptophan (TRP) away from its role as a precursor of 
serotonin. For some patients, reduction in TRP levels may either expose an underlying 
vulnerability to depression or trigger a de novo episode of depression. This 
Commentary discusses the pathway involved and recommends in-hospital 
augmentation with foods or supplements that increase TRP levels for COVID-19 
patients treated with INFs. Selective serotonin reuptake inhibitors may also be tried if 
the depressive symptomatology is not short-lived. 
 
a Dr. Shader is Professor Emeritus in Immunology and Psychiatry at Tufts University 
School of Medicine in Boston, MA, USA 
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One of the worst pandemics in modern history, COVID-19 is taking its toll, leaving many 
with deep emotional scars. On the plus side, this pandemic reveals the resiliency of 
humanity by means of countless acts of support, generosity, and kindness; people are 
helping each other in a variety of creative ways. However, also exposed are many 
negative traits, including greed and what I call pathologic nationalism, a variant of 
modern day tribalism. Additionally revealed are the vulnerabilities of certain 
subpopulations: the elderly, incarcerated, the homeless, people living in poverty or in 
crowded conditions, particularly those of African descent. Among the obvious stresses 
are pandemic-related losses of loved ones, friends, and colleagues; unemployment; 
financial and food insecurity; isolation from others; and feelings of helplessness, 
hopelessness, or loss of control over one’s life. Not surprisingly, there are increases in 
pregnancies, suicides, alcohol consumption, and domestic violence (Un News, 2020, 
Thakur, Jain, 2020, Bremmer, 2020,Taub, 2020). 
 
When I converse with people over the telephone or via a Zoom call, I am often asked: 
“How are you holding up?” or “How are you feeling?” My somewhat non-committal 
answer is usually: “About as well as could be expected under the present 
circumstances.” When I ask the same question of others, I often hear a variety of 
responses that include the words depression or depressed. One prototypical response 
is: “After all this time, it’s enough to make anyone depressed.” I take this to mean 
unhappy, dispirited, discouraged, or pessimistic. Endorsing the word depressed does 
not mean that people are suffering from a clinical depression. For this reason, it is 
important to point out that we have no way of knowing what responders or interpreters 
mean by the use of the term depression when people are assessed solely by surveys. 
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For example, in a cross-sectional survey by Lai and colleagues of 1257 healthcare 
workers in China working with COVID-19 patients, stress/distress was endorsed by 72% 
and depression by 50% (Lai et al, 2020). Also, in a recent questionnaire survey 
conducted monthly by the United States (US) Census Bureau, 24% of Americans 
endorsed questions considered to be consistent with clinically significant major 
depression (Wan, 2020, Fowers et al, 2020). Many people non-infected by COVID-19 
are suffering from states variously described as cabin fever, quarantine fatigue, stir 
craziness, going bananas, or climbing the walls. There must be comparable terms in 
other languages. Unfortunately, some of these people also call themselves depressed 
when they are more accurately feeling unhappy, deprived, victimized, or worried about 
their uncertain future. In a recent Commentary I urged clinicians to be careful about 
distinguishing true clinical depression from stress-induced states such as 
demoralization or dispiritedness because these conditions require and respond to 
different treatment approaches (Shader, 2020). 
 
Interferons 

Now, in this present Commentary, my goal is to point out the theoretical possibility that 
the use of various interferons (INFs) either alone or in combination with other antiviral 
agents may lead to a treatment-induced depression. I use the term theoretical, because 
no published papers to date specifically focus on psychiatric complications emerging 
during INF trials or with its clinical use. One recent communication speculates that 
based on experience with SARS-CoV-1 and MERS-CoV, the majority of COVID-19 
patients will not show signs of mental illness (Rogers, et at, 2020). However, the 
authors go on to suggest that delirium may occur in the acute stages of COVID-19, 
followed by “…the possibility of depression, anxiety, fatigue, post-traumatic stress 
disorder… in the longer term.” Keep in mind that these studies do not consider 
treatment as a causal variable; the extrapolated outcomes for COVID-19 are no more 
than speculations. 
 
Kynurenine Pathway 

In a 2006 paper, I explicated the kynurenine pathway (KP) and its relevance to 
depression (Shader, 2006). In brief, we know that tryptophan (TRP) can be converted 
either to serotonin (5-hydroxytrytamine or 5-HT) or to kynurenine. TRP, an essential 
amino acid, cannot be synthesized by the body, so it must be ingested from dietary 
sources. Because TRP is the precursor of serotonin, anything that pushes or diverts 
TRP toward kynurenine has the potential to promote depression. TRP is mostly 
catabolized via the KP; two isoforms of indoleamine 2-3-dioxygenase (IDO) and 
tryptophan 2,3-dioxygenase, are involved. IDOs are up-regulated by interferons (IFNs) 
which, in turn, shift the catabolism of TRP away from serotonin toward kynurenine 
(Wichers, et al, 2001). 

Low dietary TRP can precipitate depression in some individuals; it can also cause 
exacerbations of depression in recovered patients (Neumeister, et al, 1998, Spillmann, 
et al, 2001, Lindseth, et al, 2015). INF-induced reductions in TRP can also lead to 
depression (Capuron, et al, 2003, Maes et al, 1994). It is unclear why this happens in 
some, but not all individuals receiving IFNs. Putative INF-induced depressions are 
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frequently reported in patients with cancer, hepatitis C, and multiple sclerosis (Mohr, et 
al,1997, Feinstein, et al, 2002, Capuron, et al, 2004, Alavian, et al, 2004, Alavian et al, 
2010, Davoodi, et al, 2018).The package insert for an injectable synthetic INF 
(peginterferon alfa-2a) contains a boxed warning about its neuropsychiatric 
complications:”…may cause or aggravate fatal or life-threatening neuropsychiatric, 
autoimmune, ischemic, and infectious disorders…”(PEGASYS, 2017).  

INFs are glycoproteins that play a role in innate immunity. Type I INFs (alpha and beta) 
are antiviral and are secreted when pathological viruses infect cells. INFs alpha and 
beta are known to have antiviral activity against coronaviruses such as SARS-CoV-1 
and MERS-CoV (Hensley, et al, 2004, Ströher, et al, 2004). Based on this 
anticoronavirus activity, INFs are being studied against SARS-CoV-2, the cause of 
COVID-19. 
 
Interferons and COVID-19 
In a phase 2, open label, multicenter, randomized study of COVID-19 patients in Hong 
Kong with mild to moderately severe illness were administered either oral lopinavir 
/ritonavir (LV/RTV) and ribavirin (RV) plus subcutaneous INF beta-1b (N=86)                                                                                                                                                                                                                                             
or LV/RTV and RV without INF beta 1b (N=41) (hung , et al, 2020). Viral shedding, 
symptom alleviation and hospital stay were significantly reduced in the first cohort as 
compared to the second. In fact, viral clearance was reduced from12 to 7 days. 
Although both men and women were included in this study, there were no sub-analyses 
based on sex.  
 
In a second trial in Wuhan China, 77 patients with moderate COVID-19 illness were 
administered either inhaled INF-alpha-2b [aerosolized through a mask] (N=7) or oral 
umifenovir [Arbitol] (N=24) or a combination of both agents (N=46) (Zhou, et al, 2020). 
Viral clearance from the respiratory tract took 27.9 days for the umifenovir cohort 
compared to 20.3 days for the INF patients and 21.1 days for the combination group. 
Still, while encouraging, this study had major design flaws. Two obvious ones were: 1) 
treatment assignments were “at the discretion of the attending physician,” a clear 
source of confounding bias, and 2) the age differences among the treatment arms was 
quite large: umifenovir (mean = 64.5 years), INF (mean = 41.3 years), and combination 
treatment (mean = 40.4 years). 
 
Neither of these trials mentions depression. Nevertheless, clinicians and trialists who 
choose to prescribe or study INFs need to be alert to the theoretical possibility that INFs 
may cause depression and that these “depressions” may be more than emotional 
reactions to experiencing a life-threatening and disruptive illness. Unfortunately, there 
are many unknowns about INF-induced depressions: (1) Is it dose or concentration 
related or is a certain duration of exposure needed? (2) How long an episode will last if 
INF triggers an episode in a person without known risk factors? (3) How long an 
episode will last if INF exposes an underlying vulnerability to affective disorders? or (4) 
Is it possible that an INF-triggered depression could be short-lived, lasting only during 
in-hospital exposure to INF? 
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At the time of writing this Commentary, ClinicalTrials.gov lists 22 separate studies 
involving various INFs (alpha, beta, gamma, and lambda) (US National Library of 
Medicine, 2020). 
 
Advice 
To be on the safe side, unless otherwise contraindicated or not technically possible, in-
hospital nutritional intake for COVID-19 patients treated with INFs should be enriched 
with sources of TRP (for example, protein drinks, milk, and oats), and, if and when a 
depression appears, based on the use of INFs for other conditions a carefully monitored 
trial of an SSRI should be considered. 
 
Disclosures 

 
Dr. Shader declares no competing or biasing interests 
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