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Abstract: The coronavirus disease (COVID-19) has brought significant social and eco-
nomic disruptions and devastating impacts on public health, and vaccines are being devel-
oped to combat the disease. Timely vaccination may prevent complications and morbidity 
but may also potentially result in unforeseen outcomes in some special clinical populations. 
We report on a case of hypersomnia relapse after the COVID-19 vaccination, with the aim of 
informing the development of the guideline on vaccination in specific groups. A 19-year old 
female presented with persistent daytime sleepiness after receiving the COVID-19 vaccine. 
She had a known history of hypersomnia secondary to infectious mononucleosis but has fully 
recovered for 8 months. A series of examinations were performed on this patient. Neurologic 
and psychiatric examinations were unremarkable. Despite normal nocturnal subjective sleep 
quality (Pittsburgh Sleep Quality Index score = 5, Insomnia Severity Index score = 7), her 
Epworth sleepiness scale score (15) suggested an abnormal level of subjective sleepiness. 
Consistent with the subjective report, the objective assessment by Multiple Sleep Latency 
Test found mean sleep latency was 1.3 min with no sleep onset rapid-eye-movement (REM) 
period. We speculate that COVID-19 vaccine may potentially trigger the relapse of hyper-
somnia. The immune memory could be an explanation for the increased response to vaccine 
in patients with secondary hypersomnia. Caution should be warranted when administering 
COVID-19 vaccine in patients with hypersomnia secondary to infections. 
Keywords: SARS-CoV-2, COVID-19 vaccine, pandemic, excessive daytime sleepiness, 
hypersomnia

Introduction
The outbreak of coronavirus disease 2019 (COVID-19) caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has resulted in substantial 
morbidity and mortality worldwide. This pandemic may also result in significant 
adverse psychosocial impacts, including increasing the incidence of mental health 
problems and the risk for sleep problems.1–4 Recently, two systematic reviews 
showed a high prevalence of sleep problems both in the general populations and 
the patients with COVID-19.5,6 Remarkably, 33.01% of the patients with SARS- 
CoV-2 infection presented with daytime sleepiness.7 In addition, two cases of 
Kleine-Levin Syndrome were reported to have relapsed due to SARS-CoV-2.8,9

Nowadays, there is a pressing need to receive COVID-19 vaccine, which is an 
essential tool to overcome the pandemic.10 A multinational randomized controlled trial 
has confirmed that a two-dose regimen of BNT162b2 mRNA could result in 95% 
protection against COVID-19 in individuals aged 16 years or above.11 However, as for 
anything biologically active, the vaccine may carry potential risks of causing adverse 
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effects in vulnerable individuals.12 For example, a sudden 
increase in the incidence of narcolepsy was reported in 
several European countries following the pandemic influenza 
A (H1N1) vaccination campaign with Pandemrix.13 It is 
worth noting that previous studies have reported that sleepi-
ness was one of the most common adverse events, with up to 
62.5% cases complaining of sleepiness after the administra-
tion of COVID-19 vaccines.14–16 Therefore, the potential 
risks related to the administration of the vaccines in those 
vulnerable individuals need to be carefully considered. We 
herein report a novel case of hypersomnia relapse, possibly 
due to COVID-19 vaccination. The findings may have impli-
cations for informing guidelines development and clinical 
decision-making with regard to administering COVID-19 
vaccine in patients with secondary hypersomnia.

Case Report
A 19-year old female was admitted into our sleep medicine 
center with a complaint of excessive daytime sleepiness 
(EDS) lasting for 10 days. It was clear that the patient 
received the first dose of COVID-19 vaccine (CoronaVac, 
an inactivated whole-virion SARS-CoV-2 vaccine developed 
by Sinovac Life Sciences (Beijing, China)) one day prior to 
the occurrence of EDS. In addition, the patient presented 
with red and itchy bumps on her skin after one week of EDS.

Notably, the patient had a known history of hypersomnia 
secondary to infectious mononucleosis (IM) caused by 
Epstein - Barr virus (EBV) infection verified by serologic 
testing for mononucleosis from age 13. At the worst time, her 
total sleep time was 16 hours per day and 18 hours during 
menstruation. The persistent EDS had resulted in her signifi-
cant difficulty in staying alert at school, and she had to 
suspend her study and stay home for two years. She was 
initially presented to our sleep medicine center in 
November 2018 (at age 16). We conducted a series of exam-
inations including blood test, brain MRI, nocturnal polysom-
nography (PSG) and Multiple Sleep Latency Test (MSLT). 
The results of her blood tests (eg TNF-α, CRP, IL-6, IL-10, 
IL-1β) and MRI were normal. Remarkably, she presented 
with a significant subjective EDS as reflected by Epworth 
sleepiness scale (ESS) score of 23 (cutoff score = 10). In 
addition, MSLT results showed mean sleep latency (SL) was 
5 minutes with no sleep onset REM period (SOREMP). The 
patient was subsequently diagnosed with hypersomnia sec-
ondary to IM and received regular treatment for hypersomnia 
using Methylphenidate and Sertraline in December 2018. 
When she was followed up in August 2020 (at age 18), the 
symptom of EDS was found to be significantly improved. By 

October 2020, the patient no longer reported any daytime 
sleepiness (eg ESS score = 6) even after stopping drug 
treatment for 2 months. The subjective sleep assessments 
also showed that she had a reasonably good nocturnal sleep 
(Pittsburgh Sleep Quality Index (PSQI) score = 1, Insomnia 
Severity Index (ISI) score = 1). The total sleep time 
decreased to 9 hours per day even during the menstruation. 
Moreover, she was able to actively participate in school life 
and social activities.

When the patient was presented to our center again in 
June 2021, she reported EDS and the total sleep time was 
approximately 13 hours per day. She could not get up at the 
usual rise time and reported feeling excessive sleepiness 
throughout the day. A series of reexaminations except 
blood test (rejected by the patient) were conducted. 
Neurologic and psychiatric examinations were unremark-
able. MSLT showed that mean SL was 1.3 minutes with no 
SOREMP. Her ESS score (15) was suggestive of an abnor-
mal level of sleepiness, while she had a fair nocturnal sleep 
quality (ISI score = 7; PSQI score = 5). The patient was 
subsequently given the same prescription (Methylphenidate 
and Sertraline) and was followed up regularly in our clinic. 
However, she continued to complain about EDS until 
October 2021. A timeline of the events is shown in Figure 1.

Discussion
The ICSD-3 classifies eight different central disorders of 
hypersomnolence, in which hypersomnia due to a medical 
disorder is a common condition.17 In the current case, the 
patient progressively developed hypersomnia after IM 
caused by EBV infection. She was definitely a case of infec-
tion-induced hypersomnia and recovered after a few years of 
treatment. Unfortunately, hypersomnia recurred shortly after 
she received the vaccine for COVID-19. We speculated that 
EDS was induced by the COVID-19 vaccine based on the 
clinical history and a lack of other precipitating factors.

EBV is a human herpesvirus, which infects essentially 
all human beings across the life span and is carried out as 
a lifelong asymptomatic infection in the B lymphoid 
system.18 When the virus–host balance is disturbed, 
a range of virus-associated diseases may then ensue, such 
as IM and certain autoimmune conditions.19 A study con-
ducted in the college students infected by IM reported that 
the diurnal somnolence was more prominent, as compared 
to other infections in convalescent phases.20 Two other 
retrospective studies also reported hypersomnia secondary 
to the IM infection.21,22 In particular, Sforza et al proposed 
that autoinflammatory processes and immune 
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dysregulation mechanism might result in hypersomnia in 
patients with IM.21

The COVID-19 pandemic has negatively affected sleep 
health in the general population.23 Furthermore, sleep 
impairment was the most frequent symptom in patients 

with SARS-CoV-2.7 Sleep quality was found to be signifi-
cantly decreased even after recovery of COVID-19 in those 
infected individuals.24 It was also documented that preexist-
ing EDS was significantly associated with the risk of mortal-
ity and hospitalization in patients infected by COVID-19.25 

January,

2015

September,

2016

November,

2018

December,

2018

August,

2020

October,

2020

June, 2021

October,

2021

A 13-year old girl was diagnosed

with IM. She complained of

sleepiness shortly after IM.

The patient visited our sleep

medicine center.

The symptom of EDS persisted and

the patient could not stay alert at

school and had to stay at home.

The patient did not report EDS any

more.

Symptom of EDS started one day

after receiving the first dose of

COVID-19 vaccine.

The patient was diagnosed with

hypersomnia secondary to IM.

The symptom of EDS was

significantly improved and the drug

treatment was stopped.

Sleepiness was progressively

aggravated during the following

months.

A series of examinations were

conducted.

The patient received regular

treatment for hypersomnia.

The patient resumed active social

life.

The patient visited our sleep

disorder clinic again and

underwent a series of

examinations.

The symptom of EDS persisted

despite the treatment.

Figure 1 Timeline of events. 
Abbreviations: IM, infectious mononucleosis; EDS, excessive daytime sleepiness.
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Thus, there could be a close link between COVID-19 and 
EDS, albeit that the underlying mechanism remained unclear.

Vaccines are well known as one of the most effective ways 
to prevent diseases and their complications. The development 
of effective COVID-19 vaccines may change the course of the 
current pandemic.15 However, the immune response activated 
by a vaccine could be good or bad depending on individual 
reactions, especially for some specific cases with autoimmune 
diseases.12 When a specific area of the central nervous system 
(CNS), which generates and modulates sleep, is disrupted in 
response to the abnormal immune reaction, the patients may 
experience EDS.26 Lippert et al found an association of acti-
vated T-cells in the CNS with increased EDS, which provided 
further evidence suggesting T-cell-mediated neuronal damage 
and autoimmunity in hypersomnia.27 Furthermore, previous 
studies indicated that influenza H1N1 infection and some 
influenza vaccines might lead to selective immune-mediated 
destruction of orexin-producing neurons, which triggered the 
development of narcolepsy.28 In addition, it has been suggested 
that an acute infection or a vaccine could alter the immune 
system thereby resulting in an increased but non-specific 
response against reinfection, which is named “immune 
memory”.29 Interestingly, sleep duration at the time of vacci-
nation was found to potentially affect the immune response and 
boost the virus-specific adaptive cellular immunity.30 

Therefore, we hypothesized that the autoimmune process eli-
cited by increased response to vaccine could possibly play 
a potential role in the pathogenesis of hypersomnia secondary 
to COVID-19 vaccination, but we were unable to confirm the 
underlying cause because the patient refused to take part in 
further examinations on immune function.

Based on the available evidence, it remained unclear 
whether the benefits of COVID-19 vaccine far outweigh the 
risks in patients with a history of hypersomnia secondary to 
infections. Given the urgency of achieving an effective control 
over COVID-19 pandemic globally, we strongly advocate 
planning carefully when administering vaccines in certain 
special populations. It is necessary to update and review the 
newly available evidence of COVID-19 vaccine and make 
timely clinical recommendations so as to facilitate the clini-
cians and patients to make their informed decision. To date, 
some guidance statements were made based on the consensus 
to provide the directions on the use of the COVID-19 vaccine 
in the individuals with certain autoimmune and inflammatory 
diseases.10 We strongly suggest the administrative departments 
to review the existing evidence and establish specific guide-
lines on the administration of COVID-19 vaccine in the 
patients with hypersomnia secondary to infections.

Several limitations should be noted in this study. First, we 
were unable to verify our hypothesis due to a lack of blood tests 
for examining the amount of antibodies and the level of 
inflammation after the COVID-19 vaccination in this case. 
Second, this is a clinical case report in which the findings 
may not be generalizable to the general population. 
Prophylactic COVID-19 vaccines are still urgently needed to 
control the ongoing pandemic and reduce the devastating 
medical, economic and social impacts associated with 
COVID-19.11 Nonetheless, for patients with hypersomnia sec-
ondary to infections, it is critical to weigh up the pros and cons 
of getting COVID-19 vaccines due to the risk of develop-
ing EDS.

Conclusion
The current study presented an unusual case where 
a patient with a history of hypersomnia due to IM 
infection had a relapse of EDS shortly after receiving 
the COVID-19 vaccine. The potential pathogenesis of 
the hypersomnia relapse may be associated with an 
autoimmune mechanism. Our finding emphasized the 
need for carefully planning and establishing 
a guideline on the administration of COVID-19 vaccines 
in vulnerable individuals. More attention should be 
directed to the unexpected outcomes following 
COVID-19 vaccination in the patients with hypersomnia 
secondary to infections.
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