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1 	 | 	 INTRODUCTION

The	 rapid	 spread	 of	 the	 SARS-	CoV-	2	 pandemic	 world-
wide	 and	 especially	 in	 Tunisia	 poses	 challenges	 to	 the	
management	of	both	physical	and	mental	health.	This	un-
expected	situation	could	predict	multiple	cases	of	psycho-
sis.	However,	the	psychological	impact	of	the	COVID-	19	
pandemic	on	patients	with	genetic	diseases	such	as	tuber-
ous	 sclerosis	 complex	 remains	 to	 be	 poorly	 understood.	
We	report	a	case	of	a	patient	with	tuberous	sclerosis	who	
presented	to	the	emergency	of	a	Tunisian	psychiatric	hos-
pital	 with	 hallucinations,	 delusions,	 and	 disorganized	
behavior.	He	developed	psychotic	symptoms,	which	were	
directly	 triggered	 by	 stress	 derived	 from	 the	 COVID-	19	
pandemic.

Coronavirus	 disease	 2019	 (COVID-	19)	 has	 so	 far	 af-
fected	 over	 188  million	 people	 worldwide	 and	 caused	
4,05 million	deaths.1	In	the	case	of	Tunisia,	at	the	time	of	

writing,	the	number	of	confirmed	cases	has	now	reached	
510000,	including	nearly	16651	deaths.1	The	rapid	spread	
of	 the	 SARS-	CoV-	2	 pandemic	 poses	 challenges	 to	 the	
management	of	both	physical	and	mental	health.2	In	fact,	
it	may	cause	psychological	distress,	especially	in	patients	
suffering	from	chronic	diseases.

However,	 little	 information	 has	 been	 available	 about	
the	 psychological	 impact	 of	 COVID-	19	 pandemic	 in	 pa-
tients	 with	 genetic	 diseases	 such	 as	 tuberous	 sclerosis	
complex	(TSC).

TSC	is	an	autosomal	dominant	and	multisystem	disor-
der.3	It	has	a	birth	incidence	of	approximately	1/6000.4	It	
is	characterized	by	 the	 triad	of	epilepsy,	 intellectual	dis-
ability,	and	adenoma	sebaceum.

Apart	 from	 the	 range	 of	 physical	 manifestations	 ob-
served,	 many	 patients	 with	 TSC	 may	 develop	 neuropsy-
chiatric	manifestations	at	various	 levels	with	behavioral,	
intellectual,	 psychosocial	 components,	 defined	 as	
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Abstract
Clinical	 symptoms	 of	 tuberous	 sclerosis	 may	 occur	 because	 of	 exposure	 to	 a	
stressful	event	like	COVID-	19.	During	pandemics,	specific	considerations	should	
be	deserved	to	the	mental	state	of	people	suffering	from	genetic	diseases	to	pre-
vent	mental	illness	caused	by	a	coronavirus.
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TSC-	associated	neuropsychiatric	disorders	(TAND).5	This	
syndrome	is	unlikely	to	be	well	understood.

The	 prevalence	 of	 psychotic	 disorders	 is	 the	 same	
as	 that	 occurs	 in	 the	 general	 population	 (about	 1%).6	
Hallucinations	 and	 delusions	 are	 explained	 based	 on	
tubers	 impinging	 upon	 various	 limbic	 structures	 and	
causing	 dopaminergic	 dysfunction.	They	 can	 also	 be	 as-
sociated	with	seizure	disorders,	particularly	temporal	lobe	
discharges.7

In	 this	 case	 report,	 we	 aim	 to	 present	 a	 patient	 with	
TSC	 diagnosed	 at	 an	 early	 age	 who	 first	 developed	 psy-
chotic	manifestations	and	disorganized	behavior	triggered	
by	psychological	distress	related	to	the	current	coronavi-
rus	pandemic.

2 	 | 	 CASE REPORT

Mr.	 L.A,	 a	 29-	year-	old	 male	 patient,	 from	 a	 rural	 place,	
presented	 to	 the	emergency	of	Razi	hospital,	a	Tunisian	
psychiatric	hospital,	with	disorganized	behavior,	halluci-
nations,	and	delusions.

He	had	a	recent	history	of	impulsive	and	aggressive	be-
haviors.	 Overt	 social	 isolation	 existed	 with	 under-	eating	
and	insomnia.	The	onset	was	insidious	with	the	context	of	
the	COVID-	19	pandemic.	He	was	afraid	of	being	infected,	
worried	about	the	possibility	of	being	a	contagious	asymp-
tomatic	 carrier	 of	 coronavirus.	 He	 was	 isolated	 to	 avoid	
the	spread	of	the	disease.	His	family	were	struggled	with	
financial	loss	due	to	quarantine.

Mr.	L.A	was	diagnosed	with	TSC,	epilepsy,	and	mod-
erate	 intellectual	 disability	 at	 an	 early	 age	 without	 any	
psychotic	 manifestations.	The	 prescribed	 medication	 for	
epilepsy	was	600 mg	of	carbamazepine,	75mg	of	pheno-
barbital,	and	1500 mg	of	valproate	acid.

There	was	no	family	history	of	epilepsy,	psychotic,	or	
bipolar	disorder.

Mental	status	examination	revealed	poor	personal	hy-
giene,	lack	of	eye	contact,	flat	affect,	and	a	laconic	speech.	
Attention,	 concentration,	 and	 short-	term	 memory	 were	
slightly	impaired.	There	were	delusions	of	reference,	per-
secution,	 and	 demonic	 possession	 with	 an	 unshakable	
belief.	 There	 were	 verbal	 hallucinations	 in	 the	 form	 of	
female	 and	 male	 voices.	 He	 was	 convinced	 that	 every-
one	 was	 talking	 about	 him	 behind	 his	 back.	 He	 had	 vi-
sual	hallucinations	of	his	pictures	published	on	billboards	
around	 the	 world	 with	 a	 coronavirus	 sign	 above.	Voices	
on	television	were	talking	about	him	and	accused	him	to	
be	responsible	for	this	pandemic.	Strangers	claimed	that	
he	conspired	with	enemies	 to	hurt	people.	Moreover,	he	
believed	that	his	skin	lesion	emitted	waves	rich	in	viruses	
to	get	people	infected.

Because	of	his	delusional	ideas,	he	was	no	longer	tak-
ing	his	antiepileptic	drugs	regularly,	and	he	had	multiple	
seizures	 with	 loss	 of	 consciousness	 during	 the	 last	 two	
weeks.

Physical	 examination	 revealed	 hypopigmented	 mac-
ules	 in	 the	 forehead.	 An	 EEG	 revealed	 epileptic	 dis-
charge	foci	in	the	temporal	region.	Previous	and	current	
magnetic	 resonance	 imaging	 of	 the	 brain	 demonstrated	
cortical-	subcortical	 tuberous	and	subependymal	nodules	
compatible	 with	 TSC	 without	 any	 overt	 radiological	 as-
pect	 modification	 within	 the	 time	 course	 of	 the	 illness	
(Figure 1).	The	biological	assessment	was	normal.

The	patient	received	Olanzapine	in	the	daily	posology	
of	 15  mg,	 in	 addition	 to	 an	 adjustment	 of	 antiepileptic	
treatment.	The	posology	of	phenobarbital	was	optimized	
until	150mg.

The	 carbamazepine	 and	 valproate	 acid	 blood	 levels	
were	within	the	therapeutic	range.

F I G U R E  1  Previous	(A)	and	
current	(B)	magnetic	resonance	images	
of	the	brain.	This	figure	shows	cortical-	
subcortical	tuberous	and	subependymal	
nodules	without	any	overt	radiological	
aspect	modification	within	the	time	
course	of	the	illness

(A) (B)
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During	 treatment,	 Mr.	 L.A	 improved	 significantly	
with	maintaining	good	seizure	control,	an	 improvement	
of	mood,	less	intrusive	thoughts,	and	the	development	of	
initial	insight.

This	 case	 report	 was	 revised	 to	 comply	 with	 recom-
mendations	 of	 the	 Case	 Report	 guidelines,	 and	 an	 in-
formed	consent	publication	was	obtained	from	the	patient	
and	his	father.

3 	 | 	 DISCUSSION

Patients	with	TSC	may	develop	a	variety	of	neuropsychi-
atric	 disorders	 called	 TAND.	 Neurodevelopmental	 dis-
orders	 such	 as	 autism	 spectrum	 disorder	 (40–	50%)	 and	
attention-	deficit	 hyperactivity	 disorder	 (30–	50%)	 are	 the	
most	common	psychiatric	diagnoses	made.8	According	to	
a	 recent	 study	 that	 enrolled	 2216	 participants	 with	 TSC	
from	170 sites	across	31	countries	to	explore	TAND	syn-
drome,	 psychiatric	 disorders	 are	 underdiagnosed	 and	
potentially	 diagnosed	 late.	 Psychosis	 and	 hallucinations	
were	nonfrequent	manifestations	but	significantly	higher	
in	adults	than	children	(10.3%	vs	0.6%,	p<	0.001).9

This	case	represents	a	form	of	TAND,	where	psychiat-
ric	 symptoms,	 suggesting	 a	 psychotic	 disorder,	 occurred	
after	 many	 years	 of	 disease's	 evolution.	 Several	 etiologi-
cal	factors	can	be	identified,	and	some	hypotheses	can	be	
generated.

First,	psychotic	symptoms	can	be	associated	with	ep-
ilepsy.	 It	 is	 known	 that	 early	 and	 multiple	 seizures	 are	
associated	 with	 a	 poor	 neurodevelopmental	 outcome,	
which	 may	 increase	 the	 risk	 of	 psychosis.	 Furthermore,	
psychosis	may	be	precipitated	by	longer	duration	of	epi-
lepsy	and	higher	 frequency	of	 seizures.	 In	 fact,	 frequent	
subclinical	epileptic	discharges	and	repeated	altered	con-
sciousness	may	cause	structural	and	 functional	damage,	
including	 neuronal	 changes,	 neurophysiological	 and	
blood	flow	abnormalities	in	the	brain	network	across	neo-
cortical,	limbic,	and	subcortical	regions,	which	may	result	
in	pathological	mental	phenomena	leading	to	developing	
psychotic	symptoms.

As	a	matter	of	fact,	this	patient	had	EEG	abnormality	in	
the	temporal	lobe	and	associated	epileptic	seizures,	which	
are	considered	as	risk	factors	for	psychosis.	According	to	
a	recent	meta-	analysis,	the	pooled	prevalence	of	psycho-
sis	in	epilepsy	is	5.6%	and	7%	in	temporal	lobe	epilepsy.10	
Psychotic	disorders	identified	in	patients	with	epilepsy	are	
commonly	referred	to	in	the	medical	literature	as	psycho-
sis	of	epilepsy	(POE).11	Epilepsy	and	POE	have	a	complex	
and	bidirectional	relation.	Not	only	are	patients	with	epi-
lepsy	at	increased	risk	of	developing	a	psychotic	disorder,	
but	patients	with	a	psychotic	disorder	are	also	at	greater	
risk	of	developing	epilepsy.	POE	generally	exhibits	mood	

disorder,	anxiety,	hallucinations,	delusions,	and	disorders	
of	consciousness.	It	can	be	classified	according	to	the	tem-
poral	relationship	to	the	seizures	as	ictal,	postictal,	and	in-
terictal	psychosis.	The	risk	factors	for	postictal	psychosis	
include	temporal	lobe	epilepsy,	earlier	epilepsy	onset,	and	
impaired	intellectual	function,	all	of	which	were	present	
in	 this	 case.	 However,	 clinical	 amelioration	 of	 seizures	
and	psychotic	symptoms,	without	a	significant	 improve-
ment	in	EEG	patterns,	suggests	that	psychiatric	manifes-
tations	might	be	an	independent	component	in	this	case.

Second,	psychotic	symptoms	may	also	be	caused	by	or-
ganic	lesions	due	to	TSC.7	The	literature	lacks	knowledge	
about	 the	 pathogeny	 of	 these	 symptoms.	 Few	 cases	 re-
ported	the	onset	of	psychiatric	manifestations.	According	
to	 Andrej	 N	 Ilanković	 et	 al,	 5	 patients	 with	 the	 average	
age	of	35,	7 years,	from	different	part	of	Yugoslavia,	who	
were	 admitted	 between	 2013	 and	 2016,	 developed	 para-
noid	 psychotic	 episodes	 one	 year	 before	 being	 hospital-
ized.12	In	fact,	hallucinations	and	delusions	are	explained	
based	on	tubers	impinging	upon	various	limbic	structures.	
Subependymal	calcification,	giant	cell	tumors,	and	retinal	
phakomas	might	be	also	the	cause.	However,	there	were	
not	any	overt	modification	in	the	cerebral	imaging	within	
the	time	course,	which	made	this	hypothesis	less	possible.

Third,	 the	 occurrence,	 in	 this	 patient,	 of	 a	 first	 psy-
chotic	 episode	 triggered	 by	 a	 stressful	 event,	 comorbid	
with	 his	 organic	 pathology,	 remains	 highly	 probable.	
Indeed,	 all	 symptoms	 were	 reported	 to	 emerge	 in	 the	
month	following	the	global	emergence	of	the	COVID-	19	
pandemic.	 Although	 no	 explanation	 of	 the	 relationship	
between	the	pandemic	and	this	case	can	be	considered	de-
finitive,	we	suggest	that	a	combination	of	social	isolation,	
longer	duration	of	quarantine	reduced	individual	liberty,	
inadequate	 supplies,	 financial	 loss,	 fear	 of	 the	 infection	
itself,	feeling	insecure,	a	loss	of	control,	and	poor	quality	
of	sleep	might	have	triggered	an	intense	psychobiological	
stress	reaction	leading	to	the	psychosis	onset.13,14

This	acutely	stressful	scenario	could	play	an	important	
role	in	the	emergence	of	new-	onset	psychoses	and	might	
also	be	a	major	risk	factor	for	clinical	decompensation	in	
individuals	with	previous	chronic	disorders	who	are	con-
sidered	 as	 being	 vulnerable	 to	 psychiatric	 diseases.15,16	
As	 a	 matter	 of	 fact,	 a	 recent	 study	 made	 by	 María	 José	
Valdés-	Florida	 and	 al,	 including	 all	 the	 hospitalized	 pa-
tients	with	reactive	psychoses	during	the	first	two	weeks	
of	quarantine,	shows	that	relapses	were	directly	triggered	
by	 stress	 derived	 from	 the	 COVID-	19	 pandemic.2	 Also,	
Zulkifli	et	al	identified	a	case	report	from	Malaysia,	of	an	
acute	episode	of	psychosis	seemingly	precipitated	by	fear	
and	distress	associated	with	the	COVID-	19	pandemic,	in	
31-	year-	old	male	patient	without	previous	history	of	men-
tal	disorder,	nor	substance	use.12	About	medical	care,	there	
is	not	a	specific	treatment	for	psychosis	seen	in	TSC.17	In	
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literature,	a	case	was	reported	responding	well	to	risperi-
done	without	side	effects.17	Our	patient	received	olanzap-
ine	with	marked	improvement	in	psychotic	symptoms.

4 	 | 	 CONCLUSION

The	 clinical	 symptoms	 of	 TAND	 may	 occur	 because	 of	
exposure	 to	 a	 stressful	 event	 like	 COVID-	19.	 These	 pa-
tients	could	be	more	substantially	influenced	by	the	emo-
tional	responses	brought	on	by	the	COVID-	19	pandemic.	
Psychiatric	 manifestations	 may	 be	 more	 important	 than	
the	physical	symptoms	of	TSC.	Specific	attention	and	close	
follow-	up	to	these	vulnerable	subjects	during	the	period	of	
pandemic	are	primordial	to	reduce	the	risk	of	developing	
chronic	psychotic	disorders.
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