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The global COVID-19 pandemic has disrupted every aspect of the healthcare system. Apart from the issues surrounding 
COVID-19 itself, care for existing patients has met many challenges. One such challenge is caring for patients who 
are on clozapine treatment and have been confirmed positive for COVID-19. Schizophrenia has been considered to 
have a deep connection with the immune system, and clozapine can induce further changes in this system. COVID-19 
can ravage the compromised immune system and aggravate tissue damage. The intricate relations between schizo-
phrenia, clozapine, and COVID-19 make it difficult to predict the clinical course of COVID-19 in clozapine-treated 
patients. However, the rigid prohibition on using clozapine if COVID-19 is confirmed may harm patients. Patients who 
have to use clozapine are often refractory cases with no alternatives. Therefore, the decision to maintain or stop cloza-
pine must be made after a comprehensive review of the patient’s unique situation. To do this, theoretical and practical 
issues surrounding the use of clozapine in COVID-19 should be reviewed and discussed. In this review, we gather 
useful information surrounding this issue and present an overview. Focusing on the immune system, various theoretical 
possibilities that could arise from schizophrenia, clozapine, and COVID-19 were carefully examined, and practical 
checklists for the care of these patients were explored. It is hoped that this review will convince many clinicians to 
pay attention to this momentous issue and facilitate more active sharing of clinical experiences.
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INTRODUCTION

For more than half a year, a highly contagious and po-
tentially fatal pneumonia, officially called COVID-19, has 
swept the world, and caused havoc in peoples’ daily lives. 
On March 11, 2020, WHO (World Health Organization) 
declared COVID-19 a pandemic and recognized it as a 
global health emergency. Since then, efforts to weaken 
the spread of COVID-19 have met with only a limited 
success. Developing an effective vaccine is likely to take 
several months, and we are now in a position to embrace 
the current situation and accept living with the virus for a 

while. 
The concerns that COVID-19 introduced were not lim-

ited to the virus itself but covered a broader range of 
healthcare issues. For example, the number of visits to 
medical clinics has rapidly decreased due to fear of con-
tracting COVID-19. Guidelines often recommend avoid-
ing face-to-face contact with medical personnel [1]. It has 
been pointed out that patients requiring close medical 
care, such as cancer patients, already had difficulty re-
ceiving proper care [2]. Psychiatric patients, who have of-
ten been pushed to the margin in healthcare priorities, be-
came even more alienated from adequate medical care. 

Just as medical systems and clinical practice must be re-
organized in light of COVID-19, the care of psychiatric 
patients also needs to be discussed in relation to 
COVID-19 [3]. One such example is the question of how 
to maintain clozapine treatment when COVID-19 is con-
firmed. This problem is especially urgent due to the unique 
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status of clozapine due to its pharmacological properties 
and its role in refractory schizophrenia. Meanwhile, the 
cause of tissue damage and respiratory failure in COVID-19 
is believed to be due to excessive host defenses rather 
than the action of the virus itself. Researchers have long 
suggested that the etiology of schizophrenia may be deep-
ly rooted in immunological disturbance. A host of im-
mune function abnormalities and elevated antibody titers 
to some viruses have been regularly found in patients with 
schizophrenia [4,5]. Furthermore, the actual prevalence 
of several viral infections tends to be higher in those with 
schizophrenia [6]. At the same time, clozapine has the 
potential to elicit pronounced changes in immune func-
tion [7]. Needless to say, there is no clear understanding 
as to how clozapine will affect the immune response to 
COVID-19. To use clozapine safely in this time of 
COVID-19, clinicians have to disentangle the compli-
cated relationships between schizophrenia, clozapine, 
and COVID-19 by addressing the following questions:

1) Are patients on clozapine treatment at higher risk of 
contracting COVID-19?

2) When a patient on clozapine treatment is afflicted 
with COVID-19, does clozapine increase the like-
lihood of severe illness?

3) What issues should be considered when clozapine 
must be used in COVID-19 patients?

The following discussion will address these questions. 
The accumulated clinical data are limited, and no rig-
orous clinical studies have been conducted. Therefore, it 
may be difficult to draw any firm conclusions, but we 
hope that this study will draw the attention of clinicians to 
these issues and help them to engage in similar dis-
cussions in the future.

BASIC INFORMATION

Coronavirus disease (COVID-19) is caused by the 
SARS-CoV-2 virus, which encodes four proteins. One of 
them (the S protein) binds to the host cell via the angio-
tensin-converting enzyme 2 (ACE2) cell surface receptor. 
ACE2 is mainly expressed on alveolar epithelial type II 
cells of the lung [8]. Infected individuals may only exhibit 
mild upper respiratory infection symptoms. However, se-
vere cases show pneumonia, acute respiratory distress 
syndrome, renal failure, and death [9]. As of July, the 
global case fatality rate (CFR) was estimated to be around 

4%, but this rate varies from 0.1% to 16.9% and is influ-
enced by many variables. In Korea, the CFR was reported 
to be 2.1% [10].

Immune Response in COVID-19
Severe tissue damage in COVID-19 is caused not by vi-

ral toxicity but by the host immune response [11]. The im-
mune response proceeds in two stages. During the in-
cubation and early stages, cell-mediated defense by cyto-
toxic T-cells and/or natural killer (NK) cells predominates 
[11]. If this phagocytic defense is insufficient, the humoral 
response kicks in. The damaged cells induce inflamma-
tion, and the recruited macrophages and T lymphocytes 
release pro-inflammatory cytokines. These cytokines are 
strong inducers of hyaluronan-synthase-2 (HAS2), which 
produces hyaluronan (HA). HA has the ability to absorb 
water up to 1,000 times its molecular weight and clog the 
narrow airways in the lung. The intense inflammation and 
blocked airways are the main causes of respiratory failure 
[11,12].

One of the enigmas in COVID-19 has been the occur-
rence of lymphopenia without leukopenia [13]. A higher 
neutrophil-to-lymphocyte ratio (NLR) has been linked to 
more severe cases [14]. NK cells and cytotoxic T-cells are 
depleted at such a rapid pace that alternative measures 
must be taken [13]. The so-called “cytokine storm” is one 
such alternative measure [14]. It is an uncontrolled re-
lease of pro-inflammatory cytokines, such as interleukin 
(IL)-1, IL-6, IL-18, interferon (IFN)-, and tumor necrosis 
factor (TNF)-. Especially, IL-6 is believed to be the key 
mediator [15]. Later release of anti-inflammatory cyto-
kines including IL-10 follows, inducing immunoparalysis 
[16]. 

Initially, pro-inflammatory cytokines help to combat 
the virus by promoting the mobilization of cytotoxic 
T-cells. However, continuous stimulation of T-cells re-
sults in a phenomenon called “T‐cell exhaustion” [17]. 
Although this is a common reaction to chronic viral in-
fection, it occurs too early in COVID-19 [18]. Briefly, the 
cytokine storm can be described as a doomed effort to 
compensate for the failing cell-mediated immunity. 

Immune responses orchestrated by T-cells are divided 
into Type 1 (TH1) and Type 2 (TH2) responses. Naive 
helper T-cells (T0) develop into TH1 and TH2 helper cells 
according to the changing needs of the body [19]. 
TH1/TH2 cells are responsible for cell-mediated and hu-
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moral responses, respectively. The delicate balance be-
tween the two systems is integral in the coordinated im-
mune function. The early exhaustion of cytotoxic T-cells 
leads to TH2 dominance. However, the TH2 response is 
optimized for antibody production against extracellular 
pathogens such as parasites, and it is not very effective at 
controlling viral proliferation [20].

Schizophrenia and Altered Immune Function
The hypothesis that schizophrenia is deeply linked to 

immune dysfunction has been raised for decades [21]. 
Convincing evidence includes the genetic association of 
major histocompatibility complex alleles [22], increase in 
B-lymphocyte activity and antibody production [23], and 
imbalance in T-helper cell activity in favor of the TH2 sys-
tem [24]. There is also growing evidence that low-grade 
neuroinflammation persists in a subset of psychotic pa-
tients for whom anti-inflammatory drugs can be beneficial 
[25]. Although schizophrenia is not a classic autoimmune 
disorder, the accompanying dysregulation of adaptive im-
munity and cellular immunity has been increasingly 
demonstrated. Given the inseparable connection be-
tween COVID-19 and the immune system, schizophrenia 
may have to be reinterpreted as an immunological dis-
order if we are to understand the unique COVID-19 risk 
imposed on patients with schizophrenia.

The so-called “TH2-shift theory of schizophrenia” was 
suggested based on the diminished release of IFN- and 
the increased release of IL-4 and IL-10 in schizophrenia 
patients [24,26]. TH2-shift denotes diminished cellular 
immunity and overreliance on antibody-mediated defenses. 
An increase in immunoglobulins reacting to neuronal an-
tigens or virus particles and an increased CD4＋/CD8＋ 

T-cell ratio in acute psychosis have been regarded as in-
direct evidence of a TH2-shift [27-29]. However, these 
pieces of evidence are weak and inconsistent, and the 
TH1/TH2 directionality depends on the stage of illness, 
characteristics of the psychopathology, and the anti-
psychotic medication [30]. The higher NLR frequently ob-
served in schizophrenic patients is also indicative of im-
paired cell-mediated immunity independent of overt in-
fection [31,32].

Evidence for cytokine alteration has been repeatedly 
found in schizophrenia patients [33,34]. IL-1, IL-6, IL-12, 
transforming growth factor (TGF)-, and TNF- are the cy-
tokines most frequently reported to be elevated. These are 

mainly pro-inflammatory cytokines. IL-6 and IFN-I are es-
pecially important in maintaining and controlling micro-
glial activity [35]. Increases in IL-6 and its soluble receptor 
sIL-6 have been reported in numerous studies [36,37]. 
While some studies found a state-dependent increase in 
cytokines during acute exacerbation of psychosis, more 
researchers have suggested a chronic, sensitized, pro-in-
flammatory state once called “smoldering inflammation” 
[21]. 

Clozapine and Immunomodulation
Shortly after clozapine was first introduced, the un-

expected advent of potentially fatal agranulocytosis 
sparked active interest in its effects on the immune system. 
As early as 1993, papers reporting alteration of cytokine 
levels by clozapine began to appear [38,39]. It was be-
lieved to contribute to myocarditis, pericarditis, and se-
rositis [40,41]. The frequent observation of hyperthermia 
in the early course of clozapine treatment is also related to 
cytokine disturbance [42].

Røge et al. [7] reviewed clozapine’s immunomodulat-
ing effect and concluded that overall cytokine levels in-
crease in the early phase of clozapine treatment and then 
normalize afterward. The increase in IL-6 levels was the 
most consistent finding [43]. Initially elevated IL-6 levels 
often returned to baseline after many months [44]. But in 
one study, IL-6 remained elevated in older, chronic pa-
tients on long-term clozapine treatment [45]. The time 
course is important, as clozapine’s effect could be in-
terpreted as pro-inflammatory in the early phase of treat-
ment but anti-inflammatory in a later phase [46]. For ex-
ample, clozapine inhibited the production of pro-in-
flammatory IL-6 and IL-8 in lipopolysaccharide stimu-
lated macrophages, indicating that clozapine could in-
hibit TH1 differentiation by inhibiting TH1-inducing cyto-
kines [47]. Similarly, in cell cultures under strong in-
flammatory activation by poly[I:C], clozapine reduced 
the levels of IL-1, IL-1, IL-2, and IL-17. Clozapine exerts 
stronger anti-inflammatory effects than other antipsychotics 
[48]. The well-replicated result of a soluble IL-2 receptor 
(sIL-2R) increase with clozapine was also interpreted as 
immunosuppressive because clozapine binds to circulat-
ing IL-2 and decreases its bioavailability [49]. Thus, it 
could be hypothesized that the longer the treatment peri-
od, the more likely it becomes that clozapine will exhibit 
anti-inflammatory and immunosuppressive activity.
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CLINICAL QUESTIONS

Are Patients on Clozapine Treatment at Higher Risk of 
Contracting COVID-19?

The enclosed milieu of mental institutions, insufficient 
self-care, and the inability to follow social distance guide-
lines may expose patients to COVID-19. These concerns 
have led some clinicians to suspect increased risk of 
COVID-19 in patients with mental illness. But data are 
currently lacking to support this concern [50]. Nevertheless, 
it has been repeatedly noted that clozapine patients show 
a higher incidence of pneumonia. The odds ratio for con-
tracting pneumonia among these patients compared with 
healthy controls was 4.07 [51]. This difference has often 
been attributed to sedation, sialorrhea, and difficulty 
swallowing, but many researchers have suggested that the 
immunosuppressive effects of clozapine are the culprit 
[52]. Govind et al. [53] compared the incidence of 
COVID-19 in clozapine patients with that in patients re-
ceiving other antipsychotics. The hazard ratio associated 
with clozapine was 2.62. However, the overall infection 
rate was only 1.66%, and other confounding variables 
could not be adjusted. 

These findings have led some researchers to argue that 
because clozapine patients are in a kind of immunocom-
promised state, they are at higher risk of contracting 
COVID-19 [54,55]. However, the suggestion that im-
munosuppression unconditionally makes the patient vul-
nerable to infection seems oversimplified. According to a 
survey, patients taking immunosuppressive or im-
munomodulatory medications were not distinguishable 
in terms of the incidence or severity of COVID-19 [56].

On the other hand, several psychoactive agents, in-
cluding clozapine, have antiviral effects [57]. Clozapine 
inhibited the reactivation of the Epstein–Barr virus lytic 
cycle in induced Burkitt lymphoma cells and some cloza-
pine metabolites were found to suppress the replication of 
dengue virus, respiratory syncytial virus, rotavirus, and 
human immunodeficiency virus [58].

The effects of clozapine on the intracellular regulatory 
system involve endocytosis and autophagy. Viruses at-
tached to extracellular receptors have to be engulfed to 
enter the cell. This process is called endocytosis. Pathogens 
often hijack the endocytosis machinery for penetration in-
to the cytosol. Clathrin-dependent endocytosis and cathe-
psin-mediated S protein cleavage are two critical steps for 

coronavirus entry and infection [59].
In response to the infiltrating pathogen, host cells at-

tempt to degrade it by autophagy [60]. Since this process 
may destroy the cell itself, it is delicately controlled by 
GSK-3 and its interaction with the PI3K/AKT/mTOR path-
way [61]. Clozapine preferentially inhibits GSK-3 via 
modulating the PI3K/AKT pathway [62]. Because con-
stitutive activation of GSK-3 suppresses autophagy by ac-
tivating mTOR, GSK-3 inhibition has the net effect of in-
creasing autophagic flux [63]. In this way, clozapine can 
activate autophagic defense mechanisms against the virus 
and help to dispose of virus-infected intracellular materi-
als [60]. Inactivation of GSK-3 also facilitates the main-
tenance of lysosomal acidification, thus facilitating effi-
cient virus clearing [64]. Recently, additional evidence 
has supported clozapine’s effect in activating autophagy 
through the AMPK–ULK1–Beclin1 signaling pathway 
[65].

The role of autophagy in COVID-19 is hotly debated. 
Some viruses have evolved strategies to hijack autophagic 
machinery to infiltrate and replicate. Therefore, enhanced 
autophagy might facilitate viral entry. On the other hand, 
activated autophagy can help to target and destroy viruses 
[66]. Several endocytosis/autophagy inhibitors, including 
hydroxychloroquine, appear to have therapeutic poten-
tial in the treatment of COVID-19 [59]. Moreover, pro-
moters including spermidine, MK-2206, and niclosamide 
have also been shown to inhibit coronavirus propagation 
[67]. 

Enhanced autophagy has been cited as a contributing 
factor in the superior effects of clozapine, but whether 
clozapine has a positive effect on COVID-19 remains to 
be seen [65,68]. This connection is being pursued by re-
searchers who are trying to repurpose antipsychotic 
agents as anti-COVID-19 drugs [69,70].

When a Patient on Clozapine Treatment is Afflicted 
with COVID-19, Does Clozapine Increase the 
Likelihood of Severe Illness?

The major cause of severe pathology in COVID-19 has 
been assumed to be an uncheckable immune response. 
Thus, even if clozapine, an immunosuppressive agent, 
put patients at a greater risk of contracting COVID-19, 
symptom severity might also be attenuated because of the 
same immunosuppressive effect.

Superficially, stimulation of IL-6 by clozapine resembles 



 Clozapine in COVID-19 Patients 415

the cytokine storm. Pro-inflammatory states in the early 
phase of clozapine treatment may aggravate inflamma-
tion in COVID-19. However, favorable recovery from 
COVID-19 requires a delicate balance between microbial 
virulence and the host immune response. According to a 
theory called the disease response framework, the degree 
of host damage is a function of both forces [71]. Too little 
or too much immune response leads to the failure of suc-
cessful defense, and this is especially true in COVID-19.

The close association between IL-6 and COVID-19 is 
worthy of concern. The most consistently elevated cyto-
kine in schizophrenia and, coincidentally, specifically in 
clozapine patients, is IL-6 [44]. Clinical experience con-
firms that, especially in the early phase of treatment, clo-
zapine provokes inflammatory states such as fever, ele-
vation of C-reactive protein, serositis, myocarditis, peri-
carditis, eosinophilia [72,73]. Many clinicians believe 
that these inflammatory states will aggravate morbidity 
from this opportunistic infection [55], and others are con-
cerned that the immunosuppressive effects of clozapine 
may undermine the defensive capacity of the host [74].

However, the actual connection is far more compli-
cated than meets the eye. Inflammaging is a chronic low- 
grade inflammation in aging individuals that is detected 
by prolonged elevation of pro-inflammatory cytokines 
[75]. NLR is also a marker associated with aging and is of-
ten found to be elevated in neuropsychiatric conditions 
such as schizophrenia, mood disorder, suicidal ideation, 
and cocaine use disorder [76,77].

The two phenomena both reflect immunosenescence, 
which refers to a progressive reduction in the ability to de-
fend associated with aging [78]. Based on this concept, 
some researchers have proposed the accelerated aging 
hypothesis of schizophrenia [79]. Most of the studies in-
cluded in one review reported changes in the systemic 
markers of biological aging in schizophrenia patients 
[80]. Patients with greater disease severity and longer ill-
ness duration exhibited higher levels of inflammatory and 
oxidative stress [80].

In a neurodevelopmental model of schizophrenia, clo-
zapine could reverse the increase in inducible nitric oxide 
synthase immunostaining, which reflects the degree of 
oxidative stress and microglial activation. Various epi-
genetic clocks have also verified the accelerated aging 
phenomenon in schizophrenia [81]. A recent study con-
firmed that several epigenetic clocks were advanced up to 

5 years in schizophrenia patients [82]. Unexpectedly, 
they found that groups taking clozapine showed a sig-
nificant decrease (about 3 to 7 years) in the chronological 
age indicated by these epigenetic clocks.

Whether this reversal by clozapine could prevent im-
munosenescence is as yet unclear. However, the anti-in-
flammatory and immunosuppressive effects of clozapine 
may delay the process of senescence. Clozapine could in-
crease the production of IL-4 and IL-10, which are pleio-
tropic anti-inflammatory cytokines [30]. The serum con-
centrations of clozapine are inversely correlated with re-
active oxygen species production by monocytes [83]. 
Clozapine could also protect dopaminergic neurons from 
inflammation-induced damage through inhibition of mi-
croglial NADPH oxidase [84].

In summary, it may be that schizophrenia patients have 
an immune system that is already senescent, exposing 
them to greater risk of severe COVID-19 pathology. 
However, clozapine may attenuate this risk by delaying 
accelerated aging and immunosenescence.

On the other hand, the anti-inflammatory properties of 
clozapine are likely to inhibit TH1 activation, thereby ag-
gravating the TH2 shift [85]. Immunosenescence is gen-
erally coupled with an overall TH2 shift. Thus, cloza-
pine’s effects seem to be mutually incompatible [86]. One 
possible explanation is that if chronic low-grade activa-
tion of the TH1 system results in immunosenescence, clo-
zapine may inhibit this unnecessary TH1 activation and 
save the reservoir capacity of the TH1 system to mount 
timely defenses against external pathogens. In our long 
evolutionary history, the body has developed several 
mechanisms to minimize host damage by reducing resist-
ance to adverse stimuli that it cannot handle. In response 
to prolonged inflammatory conditions, CD4＋/CD8＋ 

T-cells gradually lose the ability to proliferate/differ-
entiate, and they enter into a quiescent state, often called 
“T-cell exhaustion”. Although this state is associated with 
inefficient control of infections and tumors, it serves as a 
mechanism to protect against extensive tissue damage 
[87]. It seems that maintaining a “stalemate” between the 
host and the pathogen by withholding active defense can 
save valuable immunological resources and help to pre-
pare for an opportunity to counterattack. TH1 suppression 
by clozapine may also be understood as one of the evolu-
tionary means to conserve resources and prevent total 
shutdown.
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What Issues Should Be Considered When Clozapine 
Has to Be Used in COVID-19 Patients?

Initiation of clozapine in COVID-19 patients

The worldwide spread of COVID-19 is a tremendous 
stressor for patients with schizophrenia. Social isolation 
and the fear provoked by media coverage can aggravate 
patients’ paranoid tendencies. In patients who are already 
in a precarious balance, these stressors can promote re-
lapse [50]. If these symptoms cannot be controlled, cloza-
pine use may be urgently considered. However, initiating 
clozapine therapy in the time of COVID-19 presents sev-
eral obstacles. Mandatory hematological monitoring in-
creases the frequency of contact with medical personnel 
and heightens the risk of COVID-19 infection. The pro-in-
flammatory or occasional febrile state in the early phase of 
clozapine therapy may resemble the symptoms of 
COVID-19. The policies adopted by hospital administra-
tions may require unnecessary isolation and repeated 
tests to rule out COVID-19 in this situation. If intensive 
care is required for sudden occurrence of agranulocytosis, 
it may be difficult to secure treatment facilities because 
those resources may already be occupied by COVID-19 
patients. 

Alteration of clozapine concentration

Infection can increase the clozapine concentration be-
cause released cytokines can inhibit CYP1A2, CYP2C19, 
and CYP3A4 [88,89]. Clozapine has a specific ther-
apeutic range of approximately 350–600 ng/mL. Common 
symptoms of toxicity are excessive sedation or change in 
consciousness level. Rarely, speech/gait impairment, hy-
persalivation, myoclonus, and even seizure could appear 
[90]. In certain cases, it may not be easy to differentiate 
toxicity symptoms from COVID-19 symptoms. Continuous 
monitoring of the concentration and adjustment of the 
dose would be ideal, but not every medical center is 
equipped with therapeutic drug monitoring (TDM) facilities. 

If close monitoring of clozapine concentration is not 
available, de Leon et al. [54] recommended that the clo-
zapine dose be cut in half. They also suggest that if signs of 
intoxication persist, clozapine should be immediately 
stopped. In the case of COVID, the same strategy would 
apply.

Hematological alteration with clozapine

The relative lymphopenia seen in COVID-19 raised 
concern that clozapine may further aggravate hemato-
logical abnormalities. Setting aside the risk of agranulocy-
tosis, lurking hematological stress imposed by clozapine 
in genetically predisposed individuals should be ad-
dressed [91]. However, it should be noted that neutro-
phils are the cells most affected by clozapine, whereas it is 
lymphocytes that are quickly exhausted in COVID-19.

Clozapine is infrequently associated with coagulation 
abnormalities. Several case reports have documented 
both thrombocytosis and thrombopenia in clozapine pa-
tients [92,93]. Changes in the platelet count and overall 
thrombotic tendency are among the common findings in 
severe COVID-19 [94]. A predisposition to thrombosis in-
creases the risk of blood clots, which may lead to ische-
mia or infarction [95]. Careful monitoring of platelet 
count and blood coagulation parameters is necessary.

Many guidelines recommend reducing the frequency 
of routine blood monitoring to every 3 months to prevent 
hospital-acquired infection. In this situation, it becomes 
more difficult to detect a sudden onset of agranulocytosis. 
Although direct contact with patients may decrease, other 
routes to check for signs and symptoms of infection 
should be arranged. Novel means of hematological mon-
itoring with minimal interpersonal contact via point-of- 
care devices should be considered [96].

Field experience of clozapine maintenance in 

COVID-19 patients

One case report described two successful cases: one for 
maintenance and another for initiation of clozapine ther-
apy despite COVID-19 [97]. However, another report viv-
idly demonstrated the difficulties involved. This patient 
experienced clozapine toxicity such that clozapine had to 
be abruptly stopped. Though he recovered from COVID-19, 
he suffered severe relapse of psychotic symptoms [98]. 
Similarly, another case series reported three patients who 
had developed serious clozapine toxicity in the process of 
maintaining clozapine during COVID-19 treatment [99].

Among 13 patients described by Gee et al. [100] three 
had died from complications. Clozapine had been main-
tained throughout the disease course, with dose adjust-
ment. Although the fatality rate was higher (23%) than 
usual, the sample size was too small to draw any con-
clusions. 
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Table 1. General guideline for providing clozapine treatment in the time of COVID-19

Issue Recommendation Specific details

Blood 
monitoring

Patients should continue with regular blood 
monitoring whenever possiblea

The frequency of blood testing can be adjusted 
balancing the risk of clozapine-induced blood 
dyscrasia and unnecessary exposure to 
coronavirusa

May be reduced to every 3 months if the following criteria met (Criteria A)b:
ㆍContinuous clozapine treatment for ＞ 1 year 
ㆍHave never had an ANC ＜ 2,000/L
ㆍNo safe or practical access to blood testing

For patients on clozapine for 6−12 months, decision should be made on 
individual basesb

For patients on clozapine for less than 6 months, the usual monitoring 
guideline should be followedb

If a patient who is on weekly blood tests or 
showed amber result cannot get blood test 
on a scheduled date, rearrangement should 
be made urgentlyc

ㆍAttending the clinic on a different day
ㆍAttending a different clinic/hospital elsewhere
ㆍNurse/doctor visit patient to take bloods
ㆍA community team take bloods

Dispensing 
clozapine 

Decision to supply clozapine without a valid 
blood test result may be taken to meet the 
needs of individual patienta

The reasons for such decision should be fully explained to the patient and 
documenteda

For patients fulfilling criteria A, 30-day supply of clozapine is possible 
without valid test result. However, a 60- or 90-day supply may be 
prudent if patients remain at high risk contacting COVID-19d

For patients on clozapine for less than 6 months, only 1- or 2-weeks 
supply is recommendedd

Legal liability of physicians and drug suppliers would have to be tempo-
rarily relieved or loosened to comply with the above guideline until the 
pandemic crisis is overe

Medication delivery service Home delivery of medication is recommended for patients isolated or 
confined due to COVID-19 riskf

Prevention ㆍAddress hypersalivationprevent aspiration pneumoniaf

ㆍVaccinate for influenza and pneumococcal diseasef

ㆍHelp and persuade patients to stop or reduce smokingf

If a patient is 
suspected of 
COVID-19

Urgent and comprehensive physical 
examination

Be aware that similar symptoms can arise from incidental infections 
associated with neutropeniaa

Laboratory testsf
ㆍCBC: differentiate between COVID-19 and blood dyscrasia 
ㆍTroponins: myocarditis
ㆍCRP, D-dimer: measure of pro-inflammatory status
ㆍLFT: increased rate of hepatic dysfunction
ㆍECG: QTc prolongation
ㆍOxygen saturation: respiratory distress

Adjust the dosage and watch out for clozapine 
toxicity even if COVID-19 is not confirmedd

Consider reducing the dose of clozapine by as much as a half
Continue the lower dose until 3 days after the fever has subsided, then 

increase clozapine in a stepwise manner to the pre-fever dose
Use therapeutic drug monitoring if possible

The content of this guideline has been compiled and summarized from various sources.
ANC, absolute neutrophil count; FDA, U.S. Food and Drug Administration.
aRoyal College of Psychiatrists Guideline (https://www.rcpsych.ac.uk/about-us/responding-to-covid-19/responding-to-covid-19-guidance-for-clinicians/
community-and-inpatient-services/providing-medication). bSiskind et al. [1]. cCollege of Mental Health Pharmacy Guideline (https://www.rpharms.com/
Portals/0/RPS%20document%20library/Open%20access/Coronavirus/CMHP%20Monitoring%20and%20Supply%20of%20Clozapine%20durin
g%20Covid-19%20Pandemic-RPSendorsed.pdf?ver=2020-03-31-103408-973). dUptoDate Guideline (https://www.uptodate.com/contents/guidelines-for-
prescribing-clozapine-in-schizophrenia#H1404562173). eFDA: Policy for Certain REMS Requirements During the COVID-19 Public Health Emergency
(https://www.fda.gov/media/136317/download). fNew South Wales Ministry of Health of Australia (https://www.health.nsw.gov.au/Infectious/ 
covid-19/communities-of-practice/Pages/guide-clozapine-management.aspx).

To assure safe maintenance of antipsychotics, includ-
ing clozapine, in COVID-19 patients, many issues must 
be considered. Apart from immune abnormalities, multiple 
drug effects may confound the clinical picture. Typical 

concerns are sedation, swallowing difficulty, respiratory 
depression, QTc prolongation, coagulation risk and 
thromboembolism, delirium, or recurrence of psychotic 
symptoms. From this perspective, antipsychotic medi-
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cations may have to be reduced or stopped to safeguard 
patients’ physical health. However, for some patients, 
psychotropic treatments are essential and should be 
maintained even at some risk. There is no absolute guide-
line for these difficult decisions, and we have no choice 
but to do our best to achieve a delicate balance, guided by 
the individual’s unique situation [100].

Recommended guidelines

As yet, no official guideline has been established for 
clozapine patients with suspected COVID-19. However, 
various health-related institutions have prepared and im-
plemented their own guidelines, and the contents are gen-
erally consistent [1]. Essential contents of these guidelines 
were assembled and are summarized in Table 1.

CONCLUSION

As we have seen so far, many clinicians have expressed 
concern regarding the use of clozapine in COVID-19 
patients. Even before the advent of COVID-19, patients on 
clozapine were observed to have a higher incidence of 
pneumonia. Some considered that this was due to the 
pro-inflammatory state triggered by clozapine, and others 
pointed to its immunosuppressive effect. Because of this, 
clinicians worried that the patients using clozapine would 
be at a higher risk of COVID-19 and would suffer from se-
vere symptoms if they contracted COVID-19.

However, clozapine may have been the last drug of 
choice for refractory patients. Moreover, because relapse 
after withdrawal is quite abrupt and severe, switching to 
other drugs may be difficult. The clinician has to decide 
between the patient’s physical health and the severity of 
the psychotic symptoms.

Consensus guidelines recommend that the decision to 
use clozapine be made after a comprehensive review of 
the patient’s unique situation. Once a decision has been 
made, the clozapine dose should be adjusted and TDM or 
toxicity monitoring implemented. Unfortunately, these 
guidelines only apply to mild to moderate cases. There is 
no standard operating procedure for severe cases placed 
in intensive care units.

Superficially, by disrupting the cytokine network and 
suppressing immune function, clozapine would appear to 
have only negative effects on COVID-19. However, the 
interrelationships between schizophrenia, clozapine, and 

COVID-19 are trickier to entangle, as schizophrenia itself 
is accompanied by immunological disturbances. Solving 
this unyielding puzzle will be an extremely difficult proc-
ess and, at the same time, an urgent task to undertake. 
Above all, severe host damage in COVID-19 occurs not 
because of the virus itself but because of the host’s un-
coordinated immune response. After an initial defense, 
the host’s immune system spirals into T-cell exhaustion 
much sooner than expected. Then, too much cytokine is 
secreted to compensate, leading to a cytokine storm. 
Clozapine’s effect on the immune system may help to 
dampen this intense reaction. 

Convincing evidence exists concerning the TH2 shift 
and immunosenescence in patients with schizophrenia. 
Thus, even before they contract COVID-19, cell-medi-
ated immunity is already handicapped in these patients. If 
coronavirus invades in this state, T-cell exhaustion may 
begin earlier than in the healthy individual. If immuno-
senescence could be reversed or delayed by clozapine, it 
may help to replenish immunological resources against 
COVID-19. Likewise, immunosuppressive effects may 
delay T-cell exhaustion and prevent a fatal cytokine 
storm.

The wide-ranging effect of clozapine beyond its effect 
on neurotransmitter receptors might influence COVID-19 
in unexpected ways. Clozapine can interrupt various in-
tracellular signaling pathways, one of which is respon-
sible for endocytosis/autophagy. This pathway is deeply 
involved with viral entry and replication, so clozapine 
may block or facilitate viral entry.

At the moment, there are only a couple of case reports 
of COVID-19 in schizophrenia patients taking clozapine. 
Guidelines are scant and inconsistent in their recom-
mendations, but they all emphasize rapid implementation 
of measures to both decrease the risk of COVID-19 trans-
mission and maintain continuity of clinical care [1,101]. 
As clinicians encounter more cases and actively share 
them with other clinicians, it is expected that more au-
thorized guidelines will be established. It is hoped that 
this review will convince many clinicians to pay attention 
to this momentous issue and facilitate more active sharing 
of clinical experiences.
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