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he treatment of individuals

with major psychiatric disorders

suffering from severe COVID-19
disease is a challenge to clinicians in view
of hypoxia and psychotropic-related ad-
verse effects. The multifaceted proxim-
ity of psychiatric manifestations with
COVID-19 is noteworthy. The manage-
ment of COVID-19 in the first wave of the
pandemic mostly included hydroxychlo-
roquine, doxycycline, antivirals, ivermec-
tin, azithromycin, etc., and possible drug
interactions with psychotropic medica-
tions have been highlighted.! Treatment
regimens are more streamlined in the
second wave, with the mild cases being
managed with home isolation and close ob-
servation to detect early signs of cytokine
storm and other markers of progression.>
Oxygen therapy, steroids, and low-molec-
ular-weightheparin (LMWH)arereserved
for moderate to severe cases only.3 The
complex interactions of psychotropics

pertaining to hypoxia, steroid therapy,
and coagulability have now become more
relevant. A set of practical recommen-
dations was drawn up to aid frontline
resident doctors posted at COVID hospi-
tals to identify the risk of psychotropic-
related unfavorable events and determine
when to withdraw, switch, or adjust the
dose of the psychotropic medication.+
However, the treating physicians of-
ten hesitate to continue psychotropics
during a COVID-19 infection,’ and there
is a lack of consensus even among men-
tal health professionals about dose ad-
justment considerations in patients with
psychiatric comorbidities.

We present a series of patients with
psychiatric comorbidities who devel-
oped COVID-19, highlighting the various
therapeutic challenges and rational con-
siderations for psychotropic use in this
population. Those who provided valid
informed consent were included.

Case1

A 35year-old female, separated from
husband, staying with parents, with
ten years history of treatment-resistant
schizophrenia was maintaining on 200
mg of clozapine for eight years. Her psy-
chotic symptoms were well-controlled,
but she had sialorrhea and oversedation
as the side effect of clozapine. A trial of
reducing clozapine was tried eight years
back when the psychotic symptoms wors-
ened. However, the sialorrhea persisted
even at 25 mg. Currently, she presented
with fever and throat pain and tested
positive for COVID, with an oxygen satu-
ration (spO,) of 86%. She was categorized
as severe COVID. She had a computer-
ized tomography (CT) score of 18/25. She
was hospitalized and started on oxygen
therapy, methylprednisolone,and LMWH.
Psychiatry consultation was sought.

The potential of clozapine to cause leu-
kopenia (lymphopenia and neutropenia)
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and the risk of clozapine complicating
the pneumonia were considered. Con-
tinuing clozapine with close monitoring
of blood counts and dose reduction for
sialorrhea could have been attempted.
However, in view of severe COVID,
need for oxygen, increased risk of aspi-
ration because of clozapine-induced
sialorrhea, and a prior trial of dosage
reduction for persistent sialorrhea,
clozapine was stopped. In the mean-
time, she was prescribed haloperidol
to prevent any exacerbation of schizo-
phrenia. Her D-dimer, serum ferritin,
C-reactive protein (CRP), blood counts
(particularly for leucopenia), and blood
sugar were monitored regularly. The
COVID symptoms improved gradually.
She maintained a saturation of 95% at
room air; she had no complaint of breath-
lessness and no fever spikes. Therefore,
she was discharged after two weeks of
hospital stay with a tapering dose of
steroid, and clozapine was restarted as
per protocol. Post-COVID, the patient
had mild chest pain, exertional dyspnea,
and occasional breathlessness, but main-
tained saturation above 94% and was
closely monitored for cardiac side effects.

Case 2

A 28-year-old male electrician with a
family history of mood disorder in his
father, with the first episode of mania
with psychotic symptoms in 2017, with
an inadequate response with single
mood stabilizer,was maintaining well on
lithium carbonate 80oo mg/day, sodium
valproate 1 g/day, and risperidone 3 mg/
day, but had discontinued medications
since January 2021. On the sixth day fol-
lowing his marriage, in March 2021, he
had a relapse, with sleep disturbance,
overtalkativeness, and increased psycho-
motor activity. Within the next 48 h, he
also developed cough and breathless-
ness. He was brought restrained to the
fever clinic, where he tested positive for
COVID-19, with a CT severity score of
18/25 and spO, of 78%. The patient was
uncooperative, restless, aggressive, and
hyperactive. He was sedated with Inj hal-
operidol, shifted to the high-dependency
unit, and put on noninvasive ventilation,
methylprednisolone, and LMWH. He
was simultaneously restarted on lithium
gradually, with 400 mg/day, and it was
titrated up to 8oo mg/day in divided
doses over a week, with valproate 1 gm

in divided doses. Risperidone up to 3 mg
twice daily was given to control severe
agitation and bring down his psychotic
symptoms. The patient was closely mon-
itored for hydration status, urine output,
serum lithium levels, and D-dimer.
No significant adverse drug reaction
because of psychotropics was observed
during the hospital stay. With medica-
tions, improvement in psychomotor and
COVID symptoms was noted. He was
discharged after a ten-day hospital stay
and was closely followed up in psychia-
try OPD until remission was achieved.

Case3

A s52-year-old married male administra-
tive officer, with a diagnosis of recurrent
depressive disorder, maintaining well
on venlafaxine 75 mg and clonazepam
0.5 mg, with diabetes and hyperten-
sion, developed fever and muscle pain,
and tested positive for COVID. He was
started on favipiravir and vitamin sup-
plements and was in home isolation.
On the tenth day, he developed high
fever, severe headache, and breathless-
ness. He was admitted to the COVID
hospital with a CT severity score of
12/25, D-dimer 0.8 mcg/mL, and CRP 20.
Other blood parameters were within the
normal range. His spO, of 90% in room
air improved to 94% with proning. Ven-
lafaxine was continued but clonazepam
was discontinued as he had no sleep
difficulty or anxiety. Although benzodi-
azepine can be administered if need be,
judicious use and careful monitoring for
respiratory depression are warranted. He
was started on steroids and LMWH for
three days, with regular monitoring of
blood sugar. He improved after 72 h of
hospitalization and was discharged after
one week on a tapering steroid regimen.

Case4

A 67-year-old female, a known case of
ovarian malignancy operated two years
back and subsequently on adjuvant
chemotherapy, had a history of three
episodes of depression with catatonic
features. The most recent episode was in
April 2021, and she was maintaining well
since then with mirtazapine 15 mg and
lorazepam 6 mg/day to 8 mg/day. She
developed fever and cough in May 2021,
and tested positive for COVID, with a CT
severity score of 15/25 and spO, of 98%.
She was admitted and managed with

steroids and LMWH. The risk of respi-
ratory depression with lorazepam was
weighed against the efficacy of tofiso-
pam for catatonia without any sedation
or respiratory depression. Mirtazapine
was continued, and cross-titration of
lorazepam with tofisopam was tried.
Lorazepam was reduced to 2 mg twice
daily, and tofisopam 50 mg twice a day
was simultaneously added; after four
days, lorazepam was tapered gradually
by 1 mg/day over the next four days. The
patient was closely monitored for vitals,
catatonic/psychomotor symptoms, and
relapse of mood symptoms, with a plan
to add tofisopam 50 mg as and when
needed if needed. The cross-tapering
was successful, without the appearance
of any catatonic symptoms. The patient
improved and was discharged with a
tapering dose of oral steroids for two
weeks, with advice for close follow-up in
both post-COVID and psychiatry clinics.

Casesg

A 42-year-old male with COVID-19 and
alcohol dependence was admitted to
the COVID hospital. He had a CT sever-
ity score of 15/25 and was maintaining
spO, of 90% with 8 L to 10 L of O_/min.
Within 48 h of admission, he developed
complicated alcohol withdrawal charac-
terized by tremors, confusion, and tactile
hallucinations. In this state of delirium
tremens, he was restless and kept remov-
ing his mask, thus resulting in a drop
in spO, Although benzodiazepines are
known to cause respiratory depression,
in the backdrop of his refusing oral med-
ications, need for rapid tranquilization,
and worsening spO, the risk-benefit
analysis supported the use of injectable
benzodiazepines with close monitoring
for respiratory depression (in the absence
of any other injectable alternative). He
was started on injection lorazepam,
and thiamine was supplemented along.
With the improvement of withdrawal
symptoms, the patient was cooperative
for COVID treatment, and his oxygen
saturation could be maintained with a
face mask. Once the patient stabilized
and started accepting oral medications,
in addition to tablet lorazepam, low-
dose haloperidol and sodium valproate
(an alternate GABAergic medication)
were also initiated in order to reduce the
required dose of lorazepam and there-
fore counter its cumulative dose-related
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respiratory depressive effect. Close mon-
itoring of liver functions was regularly
done. The patient improved in the next
two weeks and was discharged from the
COVID hospital and followed up in the
de-addiction clinic.

Discussion

Clozapine has been associated with
worse outcomes in some pneumonias;®
it may, in theory, worsen outcomes in
COVID-19. COVID-19 is known to induce
an acute immune response, which can
affect hematological parameters moni-
tored during clozapine therapy like the
total and differential counts, and sys-
temic infection may reduce clozapine
clearance.” Despite these concerns, data
indicates it is safe to continue clozapine
in mild COVID-19.¢ However, in our first
case, the patient had clozapine-induced
sialorrhea and oversedation, both with
potential for respiratory complications.
Hence, clozapine was withheld temporar-
ily,and the patient was closely monitored
for re-emergence of psychotic symptoms.
Other antipsychotics like haloperidol
and amisulpride may be considered,
which are safer alternatives in such an
interim period. However, if clozapine
can be excluded as a cause of the pre-
senting symptoms, it is reasonable to
continue treatment, with the serum level
closely monitored. Post-COVID car-
diopulmonary changes may influence
decisions surrounding clozapine moni-
toring, particularly for myocarditis and
cardiomyopathies.®

As seen in the second case, delayed
presentation with severe COVID may
be because of unawareness of physical
distress subsequent to mania, which
can also hinder management of COVID,
and thus, needs urgent consideration.
For rapid tranquilization, avoiding ben-
zodiazepine is pertinent to prevent the
worsening of hypoxia, while injectable
haloperidolisasafe option. Among mood
stabilizers, lithium has antiviral proper-
ties and may be helpful in COVID-19 via
inhibition of the phosphatidylinositol
signaling FC pathway,® the regulation
of autophagy, and inhibition of the gly-
cogen synthase kinase-3. However, the
narrow therapeutic range warrants close
observation of serum levels, hydration
status, and renal and cardiac functions.
Among other mood stabilizers, no
potential drug interactions have been
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noted for valproate or carbamazepine
with oxygen therapy, steroids, or LMWH.
However, significant drug interactions
with other COVID-19 medications
like antiretrovirals (which were used
in the first wave) have been reported.!
Close monitoring of the coagulability
profile is also suggested, considering the
possibility of valproate-induced thrombo-
cytopenia and subsequent implications
with LMWH use. Considering the bone
marrow suppression and liver toxicity
effects of both valproate and carbamaz-
epine, liver function and blood count
monitoring are also suggested.

Case three is a case of depressive
disorder with severe COVID. Hyperco-
agulability and high levels of several
pro-inflammatory mediators like CRP,
ferritin, and fibrin lead to complications
in patients of severe COVID. Antide-
pressants have been reported to have a
beneficial role in COVID by three differ-
ent mechanisms. Firstly, antidepressants
are associated with reduced plasma
levels of pro-inflammatory mediators
and less need for intubation, with better
outcomes. Secondly, in-vitro antiviral
effects on SARS-CoV-2 via inhibition of
acid sphingomyelinase by some antide-
pressants, which prevents the infection
of epithelial cells with SARS-CoV-2, have
also been demonstrated.> *® Lastly, anti-
depressants have been demonstrated to
modify hemostasis by causing decreased
platelet activity and aggregability and
prolongation of bleeding time.* Thus,
although the antihemostatic properties
when used in isolation may be desir-
able to prevent COVID-19 complications
secondary to hypercoagulability, the
potential risk of bleeding with LMWH
needs to be highlighted here. However,
the risk of sedation and respiratory
depression associated with benzodiaz-
epine use and the significance of these
effects in the COVID treatment protocol
should be evaluated on a case-to-case
basis by the COVID treating team, with
a review by the pulmonologist. No
significant drug interactions between
antidepressants and steroids or remde-
sivir have been reported.

The fourth case is a case of recurrent
catatonia with underlying recurrent
depressive disorder and postop ovarian
malignancy on chemotherapy. The need
of continuing benzodiazepine for
catatonia versus the potential risk of
COVID-19-related hypoxia deserves
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attention. The respiratory depressant
effect of classical benzodiazepines like
lorazepam limits its use in such patients.
However, a nonsedative alternative,
tofisopam, has a chemical backbone
common to “classical” 1, 4-benzodiaz-
epines, but does not interact with the
classical benzodiazepine-binding-site of
the Gamma Amino Butyric Acid (GABA)
receptor; hence, it does not cause respi-
ratory depression, providing an added
advantage in COVID hypoxia. Although
evidence is limited, tofisopam was thus
preferred over lorazepam.* Additional
possibilities include considering the use
of benzodiazepines for a short duration
to improve sleep and reduce autonomic
panic symptoms, which would aid recov-
ery in mild to moderate COVID patients
with severe anxiety or insomnia. Non-
judicious use of benzodiazepines may
lead to respiratory depression and drug
dependence.

The fifth case highlights the clinical
dilemma of risk versus benefit of ben-
zodiazepine use in the case of alcohol
withdrawal. Although benzodiazepine
was initiated, keen efforts were made
to use the lowest possible dose of
lorazepam and use less effective alter-
native medications like haloperidol and
sodium valproate. Close monitoring is
extremely important in such cases. In
addition to reducing the total dose of
benzodiazepines needed, haloperidol
helps to reduce the symptoms of tactile
hallucinations, and valproate helps with
withdrawal-related agitation.

Recommendations and
Conclusions

In cases of treatment-resistant schizo-
phrenia, although clozapine can worsen
outcomes in severe viral pneumonia, evi-
dence exists for the safety of clozapine in
mild to moderate COVID-19 infection.
The clinical decision should be individu-
ally tailored depending on the severity of
COVID hypoxia and clozapine-induced
adverse drug reactions. As a general rule,
clozapine can be continued in mild to
moderate COVID cases. In contrast, in
severe cases with high oxygen depen-
dency, it is prudent to keep clozapine on
hold in case of significant sialorrhea, neu-
tropenia, or any other complication, and
treat the patient with alternative antipsy-
chotics like haloperidol, amisulpride, etc.
until the patient is adequately stabilized.



Case Series

All mood stabilizers are relatively
safe in COVID-19; however, close mon-
itoring of serum levels, hydration
status, and renal and liver functions,
as appropriate, is advised. Therefore,
mood stabilizers can be continued in all
cases of bipolar disorder with COVID
hypoxia. Antidepressants are safe in
COVID hypoxia and are associated with
lesser incidence of acute respiratory
distress syndrome and decreased need
for intubation in patients with COVID
hypoxia, thereby improving outcome,
and should be continued.

Benzodiazepine use needs to be judi-
cious in delirium tremens and other
drug withdrawal, and close monitoring
is essential. It is recommended to use
a symptom-triggered therapy with the
lowest possible dose of benzodiazepine,
and adjunctive use of alternatives like hal-
operidol/valproate* should be tried. The
decision-making should be undertaken
by a multidisciplinary team including
psychiatrists, pulmonologists,and others.

In conclusion, an individually tai-
lored approach with close drug-specific
side-effect monitoring is suggested in
patients with severe COVID hypoxia and
comorbid mental illness.
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