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SUMMARY

BACKGROUND: Analyze how the COVID-19 (SARS-CoV-2) pandemic and its social restriction measures dffect sleep quality and the
immunological system.

METHODS: An integrative bibliographical review was carried out using scientific articles from the last five years, from the PUBMED
databases, with the descriptors: Sleep; Quarantine; COVID-19; Immunity; Mental Health. Besides the books "Oxford textbook of sleep
disorders', "Cellular and molecular immunology', and "Treaty of Infectology".

RESULTS: Sleep affects immunity. This happens through the regulation of immunological markers and their cells. Therefore, the COVID-
19 pandemic can promote sleep disturbances and harm the immune system function.

CONCLUSION: Sleep exercises a direct influence on immunity maintenance and immunological response. Circadian rhythm alterations,
associated with the psychological problems imposed by the COVID-19 pandemic compromise the quality of sleep and, for that reason,

the immune system.
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INTRODUCTION

Sleep is a vital process for maintaining homeostasis
and the quality of human life. Good sleep quality has
impacts on well-being and mental health. Research
over the last decade has increasingly validated the
claim that sleep disorders have a strong influence on
the risk of infectious diseases, the occurrence and
progression of a series of diseases, and the incidence
of depression'.

The COVID-19 pandemic (Sars-Cov-2) not only
altered the routine of a large portion of the population
but also affected their quality of sleep. Much has been
discussed about sleep and its immune function, some-
thing more evident when evaluating individuals under

sleep deprivation, when there is an increase in the
activity of cytokines, such as interferon (IFN), tumor
necrosis factor-alpha (TNF-o), and interleukin-1-beta
(IL-1-beta), in addition to an increase of inflammatory
markers such as C-reactive protein?. This contributes
to the general idea that a reduction in the quality of
sleep negatively affects immunity. This relationship
corroborates the consequences that the changes in
routine caused by the pandemic, linked to their psy-
chosocial impact, have on the health and sleep of the
population, affecting, therefore, their immune system.
The purpose of this article, therefore, is to analyze the
influence of sleep on the immune system during the

DATE OF SUBMISSION: 19-Jun-2020

DATE OF ACCEPTANCE: 03-Jul-2020

CORRESPONDING AUTHOR: Eduardo Silva

Rua Castro Alves, 600, Uberaba, MG, Brasil — 38025-380
Tel: +55 61 99697-7851

E-mail: eduardosousa25@gmail.com

143

REV ASSOC MED BRAS 2020; 66(SUPPL 2):143-147


http://orcid.org/0000-0001-6257-4681
http://orcid.org/0000-0002-3911-5361
http://orcid.org/0000-0003-4460-3770
mailto:eduardosousa25@gmail.com

COVID-19 pandemic, which allows for an increase in
the onset of sleep disorders correlated with a worsen-
ing of mental health, making the body more vulnerable
to diseases.

FIGURE 1. FLOWCHART OF THE RELATIONSHIPS
BETWEEN SLEEP, MENTAL HEALTH, IMMUNE SYSTEM,
AND THE COVID-19 PANDEMIC.

Sleep and biological clock

The perception of time is crucial for the body to
adapt to the needs of each period of the day. That
way, there are cycles linked to the oscillation of
temperature, hormones, sleep-wakefulness, among
other processes that promote the maintenance of
the body’s physiological systems over the course of
life, and, when imbalanced, they can harm health.
Disturbances of circadian cycles are involved with
the onset of metabolic diseases, such as obesity and
diabetes, cardiovascular diseases, and cancer®. In the
same way, a lifestyle that is not in sync with the cir-
cadian rhythm or abrupt changes in routine, such
as those arising from the COVID-19 pandemic, favor

these disorders and are risk factors for the onset
of diseases.

The process of sleep is not simply the absence of
alertness and perception, nor is it the suspension of
sensory processes, but the combination of a passive
withdrawal of afferent stimuli to the brain, linked to
functional activation of certain brain regions®. In this
way, far from being a simple process, sleep, in addition
to its considerable influence in regulating mood, con-
centration, memory, body temperature, among other
processes, is also an essential regulator of the immune
system and response. Lack of sleep, therefore, can
negatively compromise immunity, increasing the
chances of illnesses. Prather et al.> found that there
was greater susceptibility to colds related to shorter
durations of sleep. There is also the influence of sleep
in emotional processing, with a role in the mainte-
nance of mood and emotional state®. In the same way,
sleep deprivation can have a strong negative impact on
daily behavior and, consequently, on everyday men-
tal health.

However, excess sleep is also harmful. In addition
to being associated with metabolic diseases, excess
sleep (more than 10 hours per day), in comparison
with lower durations, with insufficient exposure to
sunlight in both cases, was associated with lower
levels of circulating 25-hydroxyvitamin D (250HD)
stock’. Vitamin D (1.25-(OH),D,), in addition to its
metabolites, of which 25-hydroxyvitamin D is part, are
actively related to immune regulation, and its deficit
is linked to an increase of pathologies such as infec-
tions, autoimmune diseases, and allergic diseases®.
Changes in routine, along with increased sleep time,
both very common during the pandemic, can facilitate
inadequate exposure to sunlight, affecting not only the
metabolism of vitamin D but also the biological clock
and immune system.

The sleep-wakefulness cycle acts as an “inter-
nal clock” of the human body, regulating sleep and
wakefulness processes and, consequently, the vari-
ous circadian cycles that influence the functioning
of human metabolism. There is evidence that typical
symptoms of depression can sometimes be related to
disturbances of the circadian rhythms, reinforcing
the notion that changes in sleep or in other cycles can
affect mental health®. Some of the strategies adopted
to reduce the contamination by the novel coronavi-
rus during the pandemic, such as isolation and social
distancing, dramatically change routines, which may
decrease the intensity of the Zeitgebers (environmental
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cues such as sunlight, alarm clocks, and social inter-
actions, all of which help govern the circadian cycle),
thus disturbing sleep quality™.

One study showed that individuals who adopted
an irregular sleep pattern were subject to a variable
light pattern that encouraged delays in the circadian
cycle and, consequently, could also lead to sleep
delays and irregularity, suggesting a possible feed-
back loop™. Changes in routine, thus, facilitate the
oscillation of sleep times, increasing the chances of
compromising the quality of sleep. In addition, the
contrast between the endogenous circadian rhythm
system and the 24-hour environment cycle, both very
common in those who work in irregular shifts and
thus have frequent changes in routine, is a risk factor
for cardiovascular and inflammatory diseases and is
associated with increased blood pressure and inflam-
matory markers®.

Immunity and sleep

Sleep plays a unique role in the maintenance of
immunity; the circumstances that affect its quality
have been associated with a reduction in the response
to vaccines and an increase in vulnerability to infec-
tious diseases'. In social contexts, such as this of the
COVID-19 pandemic, which naturally promote an
increase in anxiety and stress, sleep can be affected
and, with that, contribute to the deregulation of
inflammatory and antiviral responses.

When discussing immunity, it can be divided into
innate immunity and adaptive immunity, both having
an important component of communication, the cyto-
kines®. Cytokines are proteins produced by cells of
the immune system that promote intra- and intercel-
lular immune responses®. Some important cytokines
involved in sleep and in the innate immunity are the
interleukin-6 (IL-6) and Tumor Necrosis Factor-Al-
pha (TNF-a)'. IL-6 is a pro-inflammatory cytokine
that plays a role in the reduction of anabolic path-
ways and increase of catabolic pathways, resulting
in an increased expenditure of energy to decrease the
weight gain™. Whereas the function of TNF-a, which
is also a pro-inflammatory cytokine, is centered on
lipolysis and in changes of the adipose tissue™, immu-
nomodulation, apoptosis, proliferation, and patholog-
ical responses™®.

In a study with people who had chronic fatigue
syndrome, those who had the worst quality of sleep
were associated with higher severity of fatigue and
with a higher interference in daily activities, with

increased levels of pro-inflammatory interleukins (IL-
1], TNF-a,, and IL-6)'. Previous studies with groups
of participants who got little slept (<6 h) detected a
decline of T lymphocytes, lower activity of natural
killer cells (NK), shorter telomere length of T-cells, and
increased inflammatory markers (C-reactive protein
and IL-6)". Compared with people who slept seven
to eight hours per day, those who slept less than five
hours were more likely to report rhinopharyngitis and
acute bronchitis™.

The impaired mitogenic proliferation of lympho-
cytes, decreased HLA-DR expression, positive regu-
lation of CD14+, and variations in CD4+ and CD8+
T lymphocytes appear to be a possible explanation
for the higher susceptibility to infections after a
worsening of sleep™. Combined with this, the phys-
iological response to psychological stressors, which
can affect sleep, also proved to be able to negatively
influence the immune system, demonstrating that
sleep, immunity, and mental health are invari-
ably intertwined?.

Sleep disorders and the COVID-19 pandemic

The assessment of the psychological and emotional
impact of the COVID-19 pandemic in the Chinese pop-
ulation, during the months of January and February
2020, clearly demonstrated the harm caused by the
spread of the disease on the mental health of individ-
uals?. The growth of COVID-19 cases has been accom-
panied by an increase in the levels of anxiety, stress,
depression, and poor sleep quality in the population
of the United States®.

Sleep disorders occur due to a malfunction of its
various regulatory mechanisms. Insomnia, the most
common sleep-related complaint, is a multidimen-
sional condition, reflecting the physical and mental
state of an individual. It is defined as a difficulty in
initiating, maintaining, and consolidating sleep or a
worsened overall quality of sleep, leading to physical
and mental damage®. Depression and the widespread
increase in anxiety are risk factors associated with
the onset of insomnia. Excessive concern with the
progress of the pandemic, their own health, or that
of people close to them, and with financial aspects,
in addition to social restrictions, collaborate to the
impairment of sleep and, due to the role of sleep in
emotional stabilization, this can impair mental health
even further®. In a study performed with American
soldiers from West Africa, during 2014, in the out-
break of Ebola, who were placed in quarantine, 29.8%
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reported sleep problems?%. The deterioration in the
quality of sleep, therefore, should be expected at a
global level during the social restrictions adopted
during the COVID-19 pandemic. Even though it is
difficult to measure the prevalence of insomnia in
these circumstances, it is expected that there will be
a large number of underreported cases of this public
health problem.

When associating immunity, sleep, and depres-
sion, patients with depression, which naturally go
through great psychological stress, have increased
pro-inflammatory markers, particularly the marker
of C protein (CRP) and IL-6. In addition, an increase in
inflammation increases depressive symptoms. More-
over, sleep disorders such as insomnia are linked with
the incidence of depression, in addition to promoting
an increase in inflammation®.

CONCLUSION

The COVID-19 pandemic is one of the biggest
challenges ever faced by world health systems in
this century. Beyond the physical and geographical
boundaries, the novel coronavirus greatly changed the
daily lives of people; however, at the same time that
measures restricting the viral infection should be a pri-
ority, the effects that emerge from these actions also
need to be considered and handled. Sleep is affected
in this scenario and, due to its relationship with the
immune system and mental health, bad sleep impairs
the immune response, facilitating the spread of infec-
tious diseases and the worsening of mental health and
quality of life.
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OBJETIVOS: Analisar como a pandemia de COVID-19 (Sars-CoV-2) e as medidas de restrigdo social afetam a qualidade do sono e o
sistema imunoldgico.

METODOS: Fez-se uma revisdo bibliogrdfica integrativa usando-se artigos cientificos dos tltimos cinco anos, das bases de dados PubMed,
com os descritores: Sono; Quarentena; COVID-19; Imunidade; Saiide mental. Além dos livros Oxford textbook of sleep disorders, Cellular
and molecular immunology e Tratado de infectologia.

RESULTADOS: O sono dafeta a imunidade. Isso se dd por meio da regulacdo de marcadores imunolégicos e suas células. Dessa forma, a
pandemia de COVID-19 pode corroborar disttirbios de sono e prejudicar o funcionamento do sistema imune.

CONCLUSAO: O sono exerce influéncia direta na manutengdo da imunidade e da resposta imunoldgica. A alteragdo do ritmo circadi-
ano, atrelada aos problemas psicolégicos impostos pela pandemia de COVID-19, compromete a qualidade do sono e, dessa forma, o

sistema imune.

PALAVRAS-CHAVE: Sono. Quarentena. Infec¢des por coronavirus. Imunidade. Sadde mental.
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