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Abstract—In addition to the rapid spread of the pandemic in waves across the globe today, there is a growing
problem called “long-COVID-19,” a term that describes the long-term effects of the novel coronavirus infec-
tion COVID-19. How the disease proceeds after “recovery,” including long-term physical and psychological
health consequences, and the future of COVID-19 survivors remains largely unclear. This is especially true
for older age groups. This article summarizes the experience of foreign studies aimed at determining the dura-
tion and clarifying the nature of multi-organ complications after suffering from COVID-19, as well as ways of
the long-term rehabilitation of patients in older age groups with post-COVID syndrome.
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INTRODUCTION

Despite the fact that much has now become known
about the clinical picture and management of patients
with acute COVID-19, the problem of the long-term
consequences of this disease (timing of onset, clinical
manifestations, risk factors, tactics of management
and rehabilitation) remains unresolved. And although
today the long-term symptoms and manifestations of
other coronavirus infections are already known,
including such as severe acute respiratory syndrome
(SARS) and Middle East respiratory syndrome
(MERS) [58], knowledge about the consequences of
SARS-CoV-2 remains incomplete and requires imme-
diate resolution [27].

The largest number of scientific publications is
devoted cither to the acute period of the disease or to
statistical data on patients who died or “recovered”
from SARS-CoV-2 infection, and there are very few
publications that focus on the long-term symptoms
after suffering from COVID-19. According to
M. Mendelson et al., “it must be remembered that the
term “recovered” from COVID-19 can be erroneous and
mislead the public, politicians and clinicians” [37].

HOW DOES THE DISEASE PROCEED
AFTER “RECOVERY”?

Most research on long-term COVID has been car-
ried out for small cohorts with a short follow-up
period. In one of the few publications published in the
most authoritative journal Lancet, L. Huang et al. [30]

report the largest 12-month longitudinal cohort study
to date involving adult post-COVID-19 patients
(mean age of 59 years) discharged from Jin Yin-tang
Hospital in Wuhan, China. The study confirms that
COVID-19 survivors still had great mobility problems
one year later, complained of pain or discomfort, and
also felt anxiety or depression, in contrast to the con-
trol group (comparable adults living in communities
without SARS-CoV-2 infection). Fatigue or muscle
weakness was the most common symptom at both 6
and 12 months. Almost half of the patients reported
that they had at least one symptom after 12 months.
The most common complaints were sleeping diffi-
culty, either heart palpitations, or joint pain or chest
pain. The study showed that for many patients, full
recovery from COVID-19 can extend to more than
1 year. This work raises important questions for both
medical services and future research [29].

The second important aspect that was announced
in the editorial of the journal is the vocational rehabil-
itation programs for patients with long-term COVID.
Only 0.4% of patients with long-term COVID-19
reportedly stated that they had participated in a voca-
tional rehabilitation program. The reason for this low
utilization of rehabilitation services is not clear. One
reason may be a lack of understanding or recognition
of the “long COVID” syndrome and clear manage-
ment of these patients. And this is a real and wide-
spread problem all over the world. Second, the impact
of long-term COVID on mental health requires fur-
ther study and long-term research [65].
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The symptoms of “prolonged covid” include
fatigue, cough, shortness of breath, loss of taste and
smell, muscle weakness, muscle and joint pain, head-
ache, confusion, conjunctivitis, chest pain, decreased
mobility, and falls [36, 45].

Patients after a severe form of COVID-19 who have
been hospitalized, as well as those observed on an out-
patient basis with mild clinical forms of the disease,
often report fatigue, shortness of breath, pain of vari-
ous intensity and localization, cough, and other respi-
ratory and extrapulmonary symptoms that persist for
weeks and months. After discharge, less than 13% of
patients feel healthy, while the majority continue to
experience up to three or more symptoms of the dis-
ease, which usually do not include only fever [1]. In an
Italian study assessing the persistence of COVID-19
symptoms in 143 patients discharged from hospital,
only 18 (12.6%) were completely free of any symptoms
associated with COVID-19 on average 60 days after
the onset of the first symptoms [10]. The number of
people =50 years old with long-term health problems
increased to 47%. In addition, regardless of age, it has
been found that the greater the number of pre-existing
chronic conditions, the more likely it is that the reso-
lution of symptoms will be delayed [60].

How long the disease lasts after “recovery,” includ-
ing long-term physical and psychological health con-
sequences, as well as the future of survivors of
COVID-19, remains largely unclear [53].

TERMINOLOGY OF THE POST-COVID-19
PATHOLOGICAL CONDITION

The 2019 coronavirus disease (COVID-19) pan-
demic has led to an increase in the population of peo-
ple with a wide range of persistent symptoms after
acute SARS-CoV-2 infection [59]. Because this coro-
navirus is a new virus, there is very little information
available about the long-term effects of the disease it
causes. There is not even a real consensus on what to call
the long-term condition associated with COVID-19.

Several terms have been used to describe persistent
symptoms after COVID-19 illness, such as “post-
COVID conditions,” “long-COVID,” “post-acute
consequences of SARS-CoV-2 (PASC) infection,”
“post-acute COVID-19,” “chronic COVID-19” and
“post-COVID syndrome.”

The term “long COVID” has been introduced by
patients and has taken hold in traditional media and
social media. Elisa Perego from Lombardy was the
first to use the term LongCovid on Twitter to describe
her long-term illness, summarizing her own symp-
toms. In June, the term moved from social media to
print describing how Dr. Jake Suett joined a patient
support group [8].

The National Institute for Health and Care Excel-
lence (NICE) in agreement with the Scottish Intercol-
legiate Guidelines Network and The Royal College of
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General Practitioners in their recommendations from
30 October 2020 first described the following forms of
COVID-19:

(1) acute COVID-19—complaints and symptoms
of COVID-19 lasting up to 4 weeks;

(2) ongoing symptomatic COVID-19—complaints
and symptoms of COVID-19 lasting 4—12 weeks;

(3) post-COVID-19 syndrome—complaints and
symptoms that develop during or after COVID-19, last
>12 weeks and are not the result of another diagno-
sis [13].

T. Greenhalgh et al. proposed the following divi-
sion [22]:

(1) extended COVID-19—for cases where symp-
toms persist >3—4 weeks from the moment of infec-
tion manifestation;

(2) chronic COVID-19—if symptoms persist >12
weeks after the onset of the first symptoms.

At the end of February 2021, to separate the con-
cepts of “long-term COVID-19” and “post-covid syn-
drome,” E. Fauci (United States) proposed the use of
a new acronym instead of “long COVID-19”—PASC
(post-acute sequelae of SARS-CoV-2 infec-
tion/COVID-19) [17].

While the WHO reports that 80% of COVID cases
are “mild or asymptomatic” and most patients recover
in 1—2 weeks, thousands of people now say they man-
age severe symptoms in 1—3 months or longer. In
online support groups, these people call themselves
“long-haulers.” There is still no verbatim analogue of
this word in Russian-language scientific publications.
However, the term “long-haulers” refers to a patient
with long-term symptoms of coronavirus infection, or
a patient with a long course of the disease, or patients
with a long recovery from COVID-19. The term
“long-haulers” has now migrated to scientific medical
publications. Post-COVID syndrome, or long-covid,
has already been included in the ICD-10 with the
wording “Post COVID-19 condition,” and scientists
from around the world are still collecting data on its
manifestations and duration. At the initiative of Russian
therapists, a separate code appeared in the ICD-10 to
describe the post-COVID syndrome—U09.9 post
COVID-19 condition.

The WHO indicates that recovery from a mild
course of COVID-19 takes about 2 weeks, while a
severe one can be prolonged up to 3—6 weeks. How-
ever, since COVID-19 is a new, little-studied infec-
tious disease, it is not possible to reliably speak about
the long-term consequences of the disease, i.e., more
than 6 months or more. It is also not clear whether the
persisting pattern of symptoms after an illness rep-
resents a new syndrome unique to COVID-19, or
whether there is an overlap with recovery from similar
illnesses.
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Table 1. Variants of concern or under investigation (data up to November 24, 2021)

Strain Other names Total number of confirmed
by which this strain may be PANGO classification (sequencing) and probable
(WHO name) . L. .
known (first sighting) (genotyping) cases, thousand people
Alpha VOC-20DEC-01 B.1.1.7 277585
Beta VOC-20DEC-02 B.1.351 1106
Gamma VOC-21JAN-02 P.1 291
Delta VOC-21APR-02 B.1.617.2 AY.1 AY.2 1370519
VUI-210CT-01 |VUI-210CT-01 AY 4.2 53630
Zeta VUI-21JAN-01 P.2 57
Eta VUI-21FEB-03 B.1.525 (previously designated 514
UK1188)
VUI-21FEB-04 |VUI-21FEB-04 B.1.1.318 367
Theta VUI-21MAR-02 P.3 10
Kappa VUI-21APR-01 B.1.617.1 520
VUI-21APR-03 | VUI-21APR-03 B.1.617.3 18
VUI-21MAY-01 |VUI-21MAY-01 AV.1 185
VUI-2IMAY-02 | VUI-21MAY-02 C.36.3 158
Lambda VUI-21JUN-01 C.37 8
Mu VUI-21JUL-01 B.1.621 57
Omicron VUI-21NOV-01 B.1.1.529 >100

The PANGO (Phylogenetic assignment of Named Global OLINeages) classification, a dynamic nomenclature, is a system for identifying

SARS-CoV-2 genetic lines of epidemiological significance [63].

LONG-TERM CONSEQUENCES
FOR DIFFERENT VARIANTS OF COVID-19

The long-term consequences for different strains of
COVID-19 are still unknown [12]. Since the begin-
ning of the pandemic, several variants of COVID-19
have emerged that are more transmissible and can lead
to more severe acute illness. In the UK, one of the first
strains of concern to emerge was the so-called “Kent
variant” from lineage B.1.1.7, now called the Alpha
variant. This variant is approximately 50% more trans-
missible [14] and likely increases the severity of acute
disease [62]. As of June 30, 2021, the Alpha variant had
been confirmed in over 275000 cases in the UK and had
spread to at least 136 countries worldwide [64].

In the UK, in addition to the Alpha strain, studies
are underway on other identified strains of COVID-19
[65]. The US Centers for Disease Control and Preven-
tion (CDC) and the UK government website [28]
report the emergence of strains of scientific interest in
both the US and the UK (Table 1).

New strains of COVID-19 such as the Eta and
Delta variants will continue to emerge and spread as
the pandemic evolves, with over 161000 cases of the
rapidly spreading Delta strain confirmed in the UK as
of June 30, 2021. Lambda and Omicron have recently
emerged which will require close monitoring. The
ability of these viral strains to cause long-term compli-
cations needs to be fully explored. It can be assumed
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that one variant causes more devastating long-term
consequences than the others, and therefore patients
infected with that variant who subsequently develop
long-term COVID symptoms may need additional
support, as well as faster and more intensive treatment
strategies to combat long-term symptoms.

According to H. Crook et al. [12], at present, the
understanding of what “long-term COVID” is
remains a mystery, and since the question of the
impact of new variants of COVID-19 on the frequency
and severity of long-term COVID is still open, it is
important that research continues. It is necessary to
understand what the syndrome is after suffering
COVID-19. A deeper understanding of the pathogen-
esis, risk factors, symptoms, and treatments for long-
term COVID is primarily required to reduce the bur-
den on the healthcare system [12].

LONG-TERM CONSEQUENCES:
ARE THERE ANY CORRELATIONS
OF COVID-19 WITH PREVIOUS
CORONAVIRUSES?

Some authors, in search of answers to questions
about the possible long-term effects of COVID, have
turned to previous similar coronaviruses (i.e., SARS-
CoV-1 and Middle-East Respiratory Syndrome Coro-
navirus [MERS-CoV]), in combination with the
known health effects of SARS-CoV-2 infection on the
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prediction of potential long-term consequences of
COVID-19, including pulmonary, cardiovascular,
hematopoietic, renal, central nervous system (CNS),
gastrointestinal, and psychosocial manifestations, in
addition to well-known post-intensive care syndrome
[27, 57].

Also well known is the concept of a viral disease
that leads to the development of a post-viral syn-
drome, usually accompanied by chronic fatigue [26].
Thus, in a study in which patients were observed after
one of three viral diseases [Epstein-Barr virus, Bur-
net’s coxiella (the causative agent of Q fever), or Ross
River fever virus], 12% were found to have a specific
syndrome for 6 months or more. Acute relapses of the
disease were observed in the first 3 months, and
chronic fluctuating symptoms included fatigue, cog-
nitive impairment, dysphoria, anxiety, and muscle
pain. This syndrome has also been called myalgic
encephalomyelitis [61].

In analyzing the epidemiological data of the SARS
pandemic 2002—2004, myalgia, muscle dysfunction,
osteoporosis and osteonecrosis were identified as fre-
quent consequences in patients with moderate and
severe forms of this disease. Early studies have shown
that some patients with COVID-19 also have signifi-
cant musculoskeletal dysfunction, although long-term
follow-up studies have not yet been conducted [15].

In this respect, the question remains: do the lessons
of SARS apply to COVID-19? Other concerns arise:
does acute COVID-19 cause diabetes [27]? Or other
metabolic disorders? Will patients develop interstitial
lung disease? The careful recording of symptoms and
examination of the patient should allow an under-
standing as to how much of the consequences are
common to all severe infections, which symptoms can
be explained by anxiety caused by the new disease and
isolation, and which symptoms are secondary to the
complicated disease. If COVID-19 does cause long-
term effects, then are the mechanisms underlying
long-term effects immune mechanisms? Or are they
caused by new or recurrent inflammation, ongoing
infection, or side effects of immunomodulatory treat-
ments? Such data may indicate candidate manage-
ment strategies that will be tested during trials [66].

In general, survivors of viral pneumonia are at risk
of psychological and physical complications of the
disease itself, as well as treatment-related damage to
the lungs and other organs. Although most survivors
can return to work and normal life, a significant num-
ber of them will be found to have impaired breathing
and diffusion of gases in the blood [53]. After recovery,
patients remain at risk for lung disease, heart disease,
weakness, and mental disorders. There may also be
long-term effects of adverse events that develop during
COVID-19 and its treatment [32].
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SYMPTOMS OF POST-COVID SYNDROME

COVID-19 can affect virtually any organ in the
body as it enters cells through angiotensin-converting
enzyme (ACE) 2 receptors [5]. The possible lesions of
various organs and systems of the body and associated
complaints of patients are shown in Fig. 1.

It was shown in a retrospective cohort study by
M. Taquet et al. [58] that the incidence of “any” signs
or symptoms of long-term COVID varied from
46.42% in the age group 10—21 years to 61.05% over
the age of 65 years, with 63.64% of patients initially
hospitalized, and 73.22% of those hospitalized were
placed in the intensive-care unit. In the post-COVID
period, women were significantly more likely to suffer
from headache, abdominal symptoms, and anxi-
ety/depression, while men were significantly more
likely to experience breathing difficulties and cognitive
symptoms. A list of the main symptoms and their
increasing relationships 1—180 days after the diagnosis
of COVID-19 is presented in Fig. 2 [58].

According to C. Huang et al., the most common
symptoms after acute COVID-19 are fatigue and
shortness of breath. The work of these authors showed
that 6 months after acute infection, COVID-19 survi-
vors mostly suffered from fatigue or muscle weakness,
as well as sleep problems, anxiety, or depression.
Patients who were severely ill during their hospital stay
had more severe impairments in lung diffusion capac-
ity and abnormal chest-imaging findings. These
patients are the main target population for long-term
recovery [29]. Other common symptoms include joint
pain and chest pain [10]. In addition to these general
symptoms, dysfunction of specific organs has been
reported, primarily the heart, lungs, kidneys, and
brain [48].

CARDIOVASCULAR SYSTEM

Mpyocardial injury, defined by elevated troponin
levels, has been described in patients with severe acute
COVID-19, along with thromboembolic disease.
Myocardial inflammation and myocarditis, as well as
cardiac arrhythmias, have been described following
SARS-CoV-2 infection. In a German study of 100
patients recently recovered from COVID-19, cardiac
MRI (performed on average 71 days after COVID-19
diagnosis) revealed cardiac involvement in 78% and
ongoing myocardial inflammation in 60% [50].

The presence of chronic comorbidities, duration
and severity of acute COVID-19 illness, and time
since initial diagnosis did not correlate with these data.
However, the sample was not random and probably
biased towards patients with heart disease. However,
of 26 competitive college athletes who were diagnosed
with COVID-19, none of whom required hospitaliza-
tion and most reported no symptoms, 12 (46%) had
evidence of myocarditis or prior cardiac injury. The
increased incidence of heart failure as a major conse-
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Fig. 1. Multi-organ complications of COVID-19 and long-term COVID via angiotensin-converting enzyme 2 (ACE?2) receptors

[12] (PTSD ia post-traumatic stress disorder).

quence of COVID-19 raises concerns about signifi-
cant potential consequences for the elderly population
with multimorbidity, as well as for younger, previously
healthy patients, including athletes.

LUNGS

The long-term impact of COVID-19 on paren-
chyma and lung function remains unresolved.
Although it is still too early to give a definitive answer
to this question, limited observations demonstrate sig-
nificant lung effects of the disease in some survivors.
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In a study of 55 patients with COVID-19 3 months
after discharge, 35 (64%) had persistent symptoms
and 39 (71%) had radiological abnormalities consis-
tent with pulmonary dysfunction, such as thickening
of the interstitial tissue and signs of fibrosis [67].
3 months after discharge, the ability to diffuse carbon
monoxide decreased in 25% of patients. In another
study in 57 patients, lung function test results obtained
30 days after discharge, including decreased carbon-
monoxide diffusivity and decreased respiratory-mus-
cle strength, were normal and occurred in 30 (53%)
and 28 (49%), respectively. [28]. If comorbid cardio-



362

1—45 days
Impaired
Cognitive breathing
symptoms L N
L “~___ Chest/
throat pain
Fatigue @
Other types
of pain
Headache @
® Myalgia
e @
Abdominal Anxiety/depression
symptoms
91—135 days
Impaired
Cognitive breathing
symptoms
A7 Chest/

7 \ throat pain

Fatigue g A
AL N\ Other types
NA—7 ~7 ofpain
Headache £t / @'
V2% ;// * Myalein
Abdominal Anxiety/depression
symptoms

LAPTEVA et al.

46—90 days
. Impaired
Cognitive breathing
symptoms .
] /_//C]“\. Chest/
7~ /R throat pain
Fatigue ¢ / N
e \‘.' Other types
o ] / 7/ of pain
[ S ¢
Headache - T~
\A |/ @ Myalgia
<
Abdominal Anxiety/depression
symptoms

136—180 days

N Impaired
Cognitive breathing
symptoms
» Chest/
R throat pain
Fatigue A\
A\ Other types
; of pain
Headache
\ ® Myalgia
Abdominal Anxiety/depression
symptoms

Fig. 2. Frequency, relationships, and evolution of long-term COVID symptoms: a 6-month retrospective cohort study of 273618

COVID-19 survivors [58].

vascular disease, either pre-existing or as a result of
COVID-19, is exacerbated, a persistent decline in lung
function can have serious adverse effects on the car-
diopulmonary system.

It is important to understand that patients with
severe COVID-19 pneumonia may take 6 months or
more to return to normal breathing and that this is
associated with decreased mobility. An elevated level
of D-dimer is a prognostic sign of lung dysfunction
after 3 months [67].

CENTRAL NERVOUS SYSTEM

SARS-CoV-2 can enter brain tissue by viremia, as
well as direct penetration into the olfactory nerve,
resulting in anosmia. To date, the most common long-
term neurological symptoms following COVID-19 are
headache, dizziness, and chemosensory dysfunction
(e.g., anosmia and ageusia).

Although stroke is a serious, albeit rare, conse-
quence of acute COVID-19, encephalitis, seizures,
and other conditions such as mood swings and brain
fog have been reported within 2—3 months of onset
[68]. However, due to the increased incidence of coag-
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ulopathy, people with long-term covid are at stroke
risk [55]. These patients require neurorehabilitation to
the same extent as other individuals with vascular
lesions of the brain [56].

Past pandemics caused by viral pathogens (such as
SARS-CoV-1, Middle East Respiratory Syndrome
[MERS] coronavirus, and influenza) have had neuro-
psychiatric consequences that sometimes persist for
months in “recovered” patients, which could seriously
threaten overall cognitive health. A decrease in cogni-
tive functions in the post-COVID period may be due
to assisted ventilation of the lungs performed for
patients in the acute period of severe COVID-19, as
well as a high level of pro-inflammatory cytokines and
acute respiratory dysfunction [25].

As suggested by O. Sinanovi¢ et al., in COVID-19
survivors in the coming years and decades, the inflam-
matory systemic process and/or inflammatory process
in the brain can trigger long-term mechanisms that
usually lead to an increase in neurological and neuro-
degenerative disorders [56].

Recently, more and more publications on the
development of cognitive impairment against the
background and in the long-term period of COVID-19
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have appeared. In a review by T.M. Ostroumova et al.
this problem is analyzed in detail and it is emphasized
that risk factors for severe COVID-19 and cognitive
impairment are largely combined and include older
age, obesity and the presence of comorbid diseases
such as arterial hypertension and type-2 diabetes mel-
litus. Such patients are potentially at high risk of devel-
oping cognitive impairment [3]. This review also men-
tions the work of C. Sasannejad et al. [53], which
showed that cognitive impairment in some patients
with acute respiratory distress syndrome (ARDS) per-
sisted for 5 years after the illness. This study can be
extrapolated to COVID-19. Moreover, the authors
suggest using a battery of tests to detect cognitive
impairment in this group of patients both in the acute
period of the disease and in the long-term period.

The thesis about the need to use index indicators to
differentiate different types and time scales of cogni-
tive impairment should be recognized as important in
the cited work. C. Sasannejad et al. [53] suggest that
establishing the true cognitive impact of ARDS
requires a distinction between patients with cognitive
impairment before ARDS and those who develop new
cognitive symptoms after ARDS. The Mini-Mental
State Examination (MMSE) measures general mem-
ory impairment at that moment, but there are two lim-
itations to its use in intensive-care units: the severity of
patients and the inability to distinguish between delir-
ium and dementia or their simultaneous presence.
These limitations have led to the development of tools
that are more sensitive to differentiating different types
and timescales of cognitive impairment:

— a method for assessing confusion in the inten-
sive-care unit (CAM-ICU, Confusion Assessment
Method-Intensive Care Unit), which is an algorithm
for diagnosing delirium; the method demonstrates
high sensitivity and specificity in detecting delirium in
patients with mechanical ventilation, including ques-
tions regarding the onset of changes in mental status,
inattention, disorganized thinking, and changes in the
patient’s level of consciousness [11];

— Modified Blessed Dementia Rating Scale
(mBDRS);

— Informant Questionnaire on Cognitive Decline
in the Elderly (IQCODE);

— Mini-Mental State Examination (MMSE) for
the screening of post-COVID patients.

ENDOCRINE SYSTEM

There may be long-term effects on the endocrine
system in the months following COVID-19. This
hypothesis was put forward based on what is known
about the severe-acute-respiratory-syndrome corona-
virus (SARS-CoV), which caused SARS in 2003.
Patients infected with COVID-19 may be susceptible
to viral damage to the pancreas, which leads to the
development of diabetes. If this condition occurs,
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long-term follow-up is needed to understand whether
the diabetes will be permanent or if SARS-CoV-2
caused a transient period of hyperglycemia that will
disappear with recovery from the infection [39].

GASTROINTESTINAL TRACT
AND THE HUMAN MICROBIOME

Gastrointestinal involvement in COVID-19 is also
associated with ACE2 receptors. The receptors are
present in the glandular cells of the intestine, and viral
capsid proteins have been found in the epithelium of
the stomach, duodenum, and rectum, as well as in
glandular enterocytes [33, 66]. Virus-induced alter-
ation of the gut microbiome may contribute to the
development of gastrointestinal symptoms [2, 34].

The incidence of complications of COVID-19 in
the gastrointestinal tract ranges from 12—61% [49].
Gastrointestinal symptoms are associated only with a
longer course of the disease, but not with mortality [9,
35, 47]. According to a recent meta-analysis of 29
studies (most of which were conducted in China),
infection-induced  gastrointestinal  disturbances
include anorexia (21—35%), nausea and/or vomiting
(7-26%), diarrhea (9—33%), and pain in the stomach
(3% or more).

Thus, the COVID-19 pandemic may affect the
human microbiome in infected individuals, with sig-
nificant long-term health impacts. While much remains
uncertain or unknown about the virus and its conse-
quences, the introduction of pandemic control practices
could significantly impact the microbiome [ 18].

CONSEQUENCES OF HYPODYNAMIA

Elderly and senile people have been subjected to
prolonged isolation due to the COVID-19 pandemic
and, naturally, have significantly reduced their physi-
cal activity, which has led to the development of sarco-
penia to varying degrees. As noted by T.O. Flatharta
et al., unfortunately, during this period, medical profes-
sionals and public-health professionals have not been
able to raise public awareness and find ways to reduce the
development of sarcopenia and weakness [19].

In addition, the marked increase in inflammatory
cytokines in COVID-19 leads to accelerated muscle
breakdown and cachexia [41]. Loss of muscle mass can
be further aggravated by immobilization during hospi-
talization while patients are in intensive-care units for
mechanical ventilation. All people who have had
COVID-19 should be tested for vitamin-D deficiency,
as during prolonged isolation, lack of sunlight could
significantly reduce its content [16].

In addition to muscle loss with prolonged covid, pro-
longed bed rest can lead to postural hypotension [11].

Moreover, vasculitis during COVID-19 can lead to
damage to baroreceptors leading to autonomic dysreg-
ulation [6]. Elevated levels of cytokines can damage
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the autonomic nervous system. Postural orthostatic
tachycardia has also been observed with prolonged
COVID.

All of these factors can lead to an increase in the
incidence of falls syndrome. People who fall fre-
quently or are unstable are also likely to develop a “fear
of falling” [39].

EMOTIONAL HEALTH AND WELL-BEING,
AND SOCIAL CONSEQUENCES

The long-term psychological consequences associ-
ated with both the viral infection itself and the restric-
tive policies adopted to counter remain uncertain [31].
However, there are increasing reports of high levels of
psychological stress and symptoms of post-traumatic
stress disorder, both in the acute and in the long-term
period of COVID-19.

The COVID-19 outbreak in China resulted in an
almost instantaneous increase in negative emotions
(such as anxiety, depression, and resentment) in tan-
dem with a decrease in positive emotions and life sat-
isfaction in the general population. In addition, psy-
chological stress under lockdown was found to be neg-
atively associated with recommended health behaviors
(e.g., residential ventilation, social distancing) to
reduce the risk of infection and positively associated
with nonrecommended behaviors (i.e., vitamin pills or
economic measures that contravene national guide-
lines for return to normal activities after the risk of a
pandemic is reduced) [43]. Psychological intervention
appears to be necessary to counteract the short-term
and long-term psychopathological effects caused by
the COVID-19 pandemic [20].

The psychosocial and mental-health consequences
are also significant for the general population, and
especially for health workers of all profiles [42, 56].
Media warn of drastic changes in the process of sleep,
physical activity and nutrition, the use of psychoactive
substances, which can subsequently affect mental
health [4]. An increase in mental disorders is expected
due to a possible decrease in vitamin-D levels, as well
as an established connection with the economic crisis.
Mental health should be a key issue in the fight against
the pandemic [51].

The effect on eating and exercise behavior is cur-
rently unknown. An Australian study in the general
population reported an increase in restrictive behavior
and overeating; however, respondents reported a
decrease in physical activity compared to the pre-pan-
demic period [47].

COVID-19 diagnosis and subsequent need for
physical distancing has been associated with feelings of
isolation and loneliness [21]. There are increasing
reports of prolonged malaise and exhaustion, similar
to chronic-fatigue syndrome, which can lead to phys-
ical weakness and emotional distress. In addition to
the pandemic’s psychological impact on the popula-
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tion, people recovering from COVID-19 may be at
even greater risk of depression, anxiety, post-trau-
matic stress disorder, and substance-use disorder.
These combined effects could lead to a global health
crisis given the huge number of COVID-19 cases
worldwide.

In the early stages of the COVID-19 pandemic, the
focus was on containing the SARS-CoV-2 infection
and identifying treatment strategies. While controlling
this infectious disease is of paramount importance,
the long-term impact on people with noncommunica-
ble diseases is significant. Although some noncommu-
nicable diseases appear to exacerbate the course of
COVID-19 and increase the risk of death, SARS-
CoV-2 infection in survivors with noncommunicable
diseases may also influence the progression of their
pre-existing clinical conditions. Many countries have
made changes to the routine management of patients
with noncommunicable diseases, such as abolishing
non-urgent outpatient visits, which will have import-
ant implications for the management and diagnosis of
new noncommunicable diseases, treatment adher-
ence, and their progression [46].

PROPOSED TOOLS FOR MONITORING
ELDERLY AND SENILE PATIENTS
IN THE LONG-TERM PERIOD
AFTER COVID-19

In addition to mandatory general clinical examina-
tion, patients in the long-term period after recovering
from COVID-19 require specialized geriatric tests [38].

J.E. Morley [41], referring to already available sci-
entific works, suggests that upon discharge from hos-
pital, 3 months after discharge, and in the future,
according to indications, all patients who have suf-
fered from COVID-19 undergo an examination using
the following tests for:

— “fragility” —the FRAIL scale for the detection of
senile asthenia in wide clinical practice;

— sarcopenia—SARC-F questionnaire (Sluggish-
ness, Assistance in walking, Rise from a Chair, climb
stairs, Falls — strength, help when walking, getting up
from a chair, climbing up the stairs and falling);

— anorexia—SNAQ (Simplified Nutritional
Assessment Questionnaire) to determine nutritional
status and diagnose malnutrition syndrome;

— cognitive
Screen (RCS).

All these tests are combined into a RAPID Geriat-
ric Assessment, which is an analogue of the compre-
hensive geriatric assessment used in the Russian Fed-
eration. This survey allows the refined routing of
patients to dedicated specialists [40].

insufficiency—Rapid Cognitive
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WAYS OF LONG-TERM REHABILITATION
OF PATIENTS OF OLDER AGE GROUPS
WITH POST-COVID SYNDROME

Geriatric rehabilitation is a multidimensional
approach of diagnostic and therapeutic interventions
aimed at optimizing (preserving, maintaining, restor-
ing) functional capabilities, preserving the functional
reserve and social participation of elderly and old peo-
ple in order to achieve their independence, and improve
their quality of life and emotional well-being [23].

Medical care, including rehabilitation after
COVID-19 for patients, especially the elderly and
senile, is an extremely relevant aspect in many coun-
tries [44].

Members of the Special Interest Group for Geriat-
ric Rehabilitation of the European Geriatric Medical
Society (EUGMYS) are currently conducting a study to
gain insight into the functional and medical recovery
of older people affected by SARS-CoV-2 receiving
geriatric rehabilitation throughout Europe [24].

However, unified approaches to the monitoring
and rehabilitation of patients of older age groups who
have recovered from COVID-19 have not been devel-
oped so far.

In Bulletin of the Pasteur Institute from July 2021,
it was figuratively stated that COVID-19 is a new dis-
ease with a unique constellation of symptoms affecting
several body systems [52]. We do not know what the
course of recovery will be for patients or what treat-
ment approaches will bring the best results. We know
from early experience in Italy that the rehabilitation
process is complex and the course is capricious [7, 37].

Nevertheless, already now the Russian Geriatric
School, relying on the existing developments of foreign
partners in the management of post-COVID patients of
older age groups, should present its “road map” for the
monitoring, curation and rehabilitation of this contin-
gent.

Such work is already underway. According to the
press service of the St. Petersburg Health Committee,
since the beginning of the pandemic, more than 12000
patients have undergone post-COVID rehabilitation,
of which more than 4000 have been inpatients. Reha-
bilitation is carried out on an inpatient and outpatient
basis, as well as in day hospitals. For the organization
of medical rehabilitation, a routing of patients who
have suffered from the novel coronavirus infection
COVID-19 and need medical rehabilitation has been
created. To determine the indications for medical
rehabilitation and the conditions for its implementa-
tion, the Rehabilitation Routing Scale (RRS) is used.

In accordance with the routing, patients who have
completed treatment, received medical care for reha-
bilitation at the first or second stage and have a RRS
score of 4—5 points, are sent to the second stage of
medical rehabilitation in medical organizations of the
second and third groups. Patients in need of medical
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rehabilitation, who received assistance at the first or
second stage of medical rehabilitation with a RRS
score of 2—3 points, are sent to the third stage of med-
ical rehabilitation in medical organizations of the first
and second groups.

“Routing also provides for the direction of patients
engaged in labor activities for aftercare in sanatorium-
and-spa organizations. For this purpose, terms of ref-
erence have been developed and state contracts have
been concluded for the aftercare of such patients in a
sanatorium immediately after the completion of inpa-
tient treatment. Patients with diseases that occur in
parallel with coronavirus infection are sent for after-
care in a sanatorium for a priority disease (for exam-
ple, myocardial infarction, cerebrovascular accident,
diabetes mellitus, and others),” the department notes.
Unfortunately, there is no separate group of elderly and
senile patients. In the interim guidelines “Prevention,
diagnosis and treatment of a novel coronavirus infec-
tion (COVID-19)” (the latest version no. 11 was
approved by the Ministry of Health of the Russian
Federation on May 7, 2021) in the section “Routing
Novel Coronavirus Infection (COVID-19) Patients to
Medical Rehabilitation” clearly states that it is recom-
mended to make adjustments to the regional systems
for organizing rehabilitation care to adapt to the emer-
gence of the flow of patients who have recovered from
COVID, in order to ensure that all patients have access
to medical care at medical rehabilitation and a person-
alized route to stages depending on the severity of the
condition at the time of discharge from the primary
emergency department. However, adjustments to
regional systems for organizing rehabilitation care for
elderly and senile patients have not yet been made.

Nevertheless, it should be considered a great
achievement that the Ministry of Health has amended
the clinical recommendations for the treatment and
rehabilitation after COVID and the section “Elderly
age” has appeared. However, this section concerns
only the first and second stages of rehabilitation, that
is, at the hospital stage in the acute and subacute peri-
ods of the disease.

On the Internet, advertising offers for commercial
medical clinics and boarding houses for rehabilitation
for the elderly began to appear in large numbers. How-
ever, firstly, it costs money, and secondly, there is no
comprehensive, multidisciplinary approach. All this
should be done at the state level. A comprehensive
rehabilitation program for elderly and senile patients
should be carried out under the supervision of profes-
sionals, that is, specialized geriatric institutions.

K. Sathanandan, a member of the British Society
of Geriatrics, categorically expressed his point of view
on this topic: “Given that older people are more likely
to have a delayed recovery after suffering COVID-19,
involving geriatricians in influencing the design of
rehabilitation programs is vital”; “During this pan-
demic, geriatricians have repeatedly been forced to
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move forward advocating for equitable access to care
and resources for their vulnerable patient groups”
[54]. Unfortunately, in the Russian Federation, the
role of a geriatrician in solving the problems of moni-
toring, curation and rehabilitation of patients of older
age groups who have suffered from COVID-19 has not
yet been determined.

Based on the data presented in the review, it seems
to us necessary to carry out the following sequential
measures to create a personalized route and individual
programs for the management and rehabilitation of
elderly and senile patients who have recovered from
COVID-19:

— development of a long-term rehabilitation pro-
gram for elderly and senile patients who have had
COVID-19;

— creation of a register of elderly and senile
patients who recovered from COVID-19 and with long
COVID;

— conducting a comprehensive geriatric assess-
ment and assessment of comorbid status by geriatri-
cians in the polyclinic at the place of residence and in
geriatric centers for patients who have recovered from
COVID-19;

— monitoring the results of a comprehensive geri-
atric assessment and comorbid status 3 months,
6 months and 1 year after COVID-19 (further accord-
ing to indications);

— implementation of rehabilitation measures in
hospitals and on an outpatient basis, as well as in day
hospitals personally for elderly and senile patients
under the supervision of a geriatrician;

— expansion in bed capacity of geriatric centers;

— allocation of additional beds in geriatric centers
for the correction of somatic pathology therapy and
full rehabilitation measures, including both medical
and psychological aspects;

— remote monitoring of the health status of
patients through telephone and IT technologies;

— connection of patients to the “alarm button” of
the geriatric center according to indications.

CONCLUSIONS

Summarizing the above, it can be argued that many
questions remain unresolved. There is no definitive
clear terminology, especially for the long-term conse-
quences after suffering from COVID-19. There is no
understanding whether remote multi-organ symptoms
(especially in older age groups) are a manifestation of
the viral pathology itself or if it is an independent
pathology. The following questions follow from this:
how to rubrify this pathology? How to deal with the
long-term consequences after suffering from COVID-19,
especially in patients of older age groups? The problem
of the management, rehabilitation of elderly and senile
patients is still open.
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The coronavirus disease 2019 (COVID-19) pan-
demic is a global health threat with a particular risk of
severe illness and death in elderly and senile people, espe-
cially in the presence of comorbid pathology (with age-
related metabolic and cardiovascular diseases, etc.).

Effective public-health- and socioeconomic
responses to the pandemic must be based on a scien-
tific understanding of COVID-19.

The greatest emphasis of scientific research today
should be placed on the delayed consequences of
COVID-19, especially in patients of older age groups.

Post-acute COVID-19 (long-term COVID)
appears to be a multi-system disease, occurring even
after a relatively mild illness.

It is imperative that management of the most vul-
nerable group, i.e., elderly and senile patients, be
based on an interdisciplinary approach with a well-
integrated program of clinical, laboratory and instru-
mental examinations in order to avoid the fragmenta-
tion of medical care and ensure a comprehensive study
of the long-term effects of COVID-19 on all body sys-
tems. Moreover, this approach will enable the effective
and systematic implementation of the necessary ther-
apeutic interventions to mitigate or reverse the adverse
physical and mental-health outcomes of the hundreds
of thousands, if not millions, of people “recovering”
from COVID-19.
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