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In the era of the COVID-19 pandemic, international
scholars’ attention is rapidly switching to globally
available online communication tools and platforms.
Numerous online channels have long been operated to
serve diverse public interests, including social
networking and entertainment. The lack of expert
monitoring and ethical regulations of these channels has
led to the dissemination of unchecked, misleading, and
apparently harmful information, particularly in the past
year [1]. Poorly evaluated and inconclusive reports on
miraculous hydrochloroquine therapy in COVID-19 were
often mentioned in quick and unsubstantiated posts
across influential news outlets, blogs, and other well
populated online platforms. The countless instances of
misinformation found their fertile ground on popular
social media platforms where easily created posts were
immediately disseminated and globally resonated due to
the proactive stance of online users across most
Anglophone countries.

Admittedly, the most influential social media posts are
often created by Anglophone users. Such activities are
part of the scientific culture across Anglophone countries
where promotion of research and post-publication
communication have long been prioritized. NonAnglophone online users, including those in Central
Asia, are still slow to appreciate the role of such activities
and to take part in the global communication on equal
grounds. The inertia of outdated research infrastructure,
absence of comprehensive strategies for science,
education and practice, and inadequacy of academic
English skills are the main culprits of the limited activities
[2].
A recent analysis of social media activities in Central
Asia has demonstrated the dominance of some local and
Eurasian online channels which are not compatible with
the globally acceptable systems of altmetrics
aggregation [3]. A subsequent analysis of reviewing
activities of Central Asian scholars recorded on the
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Publons platform also pointed to unsatisfactory results in
view of the disproportional presentation of registered
reviewers (only 370 [12%] out of 15,764 scholars had
verified records) and regional inconsistencies of reviewer
contributions [4]. In fact, only Kazakhstan had more than
100 active reviewers on the platform, and half of the top
20 Central Asian reviewers were affiliated with
Nazarbayev University (Nur-Sultan, Kazakhstan) [4].
The unacceptably low online activities in the region
marginalize individual scholars and research groups,
preventing them from contributing to the dissemination of
innovative ideas and evidence accumulation.

successful in the context of established scholarly
journals [6].
Our own snapshot Scopus and Altmetic.com analysis of
Medical Hypotheses, the flagship hypothesis journal,
revealed that the publication activity doubled in the year
2020, compared with the previous year, due to the
predominant coverage of COVID-19 articles. Among the
ten top-cited articles in 2020, some presented with
impressively high Altmetric Attention Scores (AAS)
which are driven by numerous tweets and mentions in
news outlets. Related examples include hypotheses on
zinc supplementation for COVID-19 treatment (AAS
1639; https://tinyurl.com/38hzmem5), post-COVID-19
syndrome (703; https://tinyurl.com/fjr6vhm) and airborne
route
of
SARS-CoV-2
transmission
(522;
https://tinyurl.com/b7k6adj4). Most notably, the highest
AAS is recorded in connection with the retracted
overview of the role of facemasks in COVID-19 (20511;
https://tinyurl.com/afmx6r2f).

Well organized online communities with numerous
scholarly followers can be viewed as drivers of expert
opinion garnering in surveys. While surveys have long
been successfully employed for sociology and public
health research, clinical disciplines that embrace online
research tools are increasingly benefiting from the same
approaches. The expanded benefits of online surveys
are particularly apparent in the time of the COVID-19
pandemic due to the quarantine restrictions and
limitations of face-to-face data collection [5]. Large
surveys may both prove established hypotheses and
justify new ones which are in great demand during the
COVID-19 pandemic.

Apparently, rapidly accumulating experience of the
expanded use of online tools and platforms points to a
paradigm change in research. Regional scholars need to
adjust to the change and advance their knowledge of
advanced search engines [7]. Such an adjustment is
warranted to successfully communicate with Anglophone
researchers and actively contribute to international
projects. Envisaging a complicated process of the
adjustments, research managers may find it feasible to
organize regional scholarly communities on popular
social media platforms and create incentives for online
research activities. With improved knowledge of social
media and altmetrics aggregators, researchers may
wittingly utilize online tools for formulating testable
hypotheses and choosing optimal research designs.
Given the double-edged sword of social media, the
organized online groups need to be guided by skilled
moderators updated on social media ethics.

Hypothesis generators may benefit from comprehensive
and systematic analyses through the Scopus database,
Directory of Open Access Journals and Open Ukrainian
Citation Index (OUCI), to name just a few advanced
research tools. Combining bibliographic searches with
citation and altmetric rankings may lead to hypothesis
generation, research trends visualisation, and erroneous
literature correction. Importantly, Scopus and OUCI are
integrated with the Plum Analytics social media
aggregator to display both citations and altmetric
indicators. Initial attempts to explore the implications of
traditional and alternative impact analysis have proven
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Abstract
An increasing number of publications have supported the determination of thrombosis associated with coronavirus disease
2019 (COVID-19). Despite prophylactic drug applications, post-COVID-19 thrombosis cannot be completely prevented.
Thrombosis becomes a complex problem that is difficult to avoid, particularly in intensive care patients. It is also possible
to see cases of thromboembolism secondary to quarantine and home isolation. In addition to the classical
pathophysiological mechanisms in Virchow’s triad, more complex processes specific to COVID-19 may also trigger
thrombosis. The aims of this review were to describe physical medicine and rehabilitation practices that can be applied in
addition to medical recommendations for thrombosis in COVID-19 patients, and to explain the specific features and
mechanism of action of these methods. This process, which starts with education sessions, should continue to reduce
immobility as much as possible. Personalized exercise programs should be recommended after evaluating the individual’s
condition, exercise history, risk of falling, and comorbid diseases. In parallel with technological progress, more innovative
devices have been developed and thus mechanical compression methods and neuromuscular electrical stimulation have
become available for this purpose. The most important features of physical medicine and rehabilitation practices are the
relatively low cost and the low incidence of complications.
Keywords: COVID-19, SARS-CoV-2, Thrombosis, Prophylaxis, Rehabilitation, Physiotherapy, Exercise
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thromboembolic complications and respiratory failure [2].
There are several studies supporting the relationship
between COVID-19 and the risk of thrombosis. Klok et
al. [3] evaluated COVID-19 patients followed up in the
intensive care unit under low molecular weight heparin
thromboprophylaxis,
and
the
incidence
of
thromboembolic events was reported to be 31%. The
incidence of venous thromboembolism is higher in favor

COVID-19 AND THROMBOSIS
Coronavirus disease 2019 (COVID-19) emerges as a
clinical reflection of the interaction between the immune
system of individuals and severe acute respiratory
syndrome virus 2 (SARS-CoV-2) [1]. Although some
patients have a mild or asymptomatic disease process,
severe COVID-19 is clinically closely related to
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of COVID-19 when COVID-19 patients followed up in the
intensive care unit are compared with patients under
treatment in the intensive care unit with different
diagnoses. This suggests that the process involves
much more complex mechanisms than immobilization
[4]. The main mechanism for thrombosis comprises
stasis, endothelial damage and hypercoagulation,
defined as Virchow’s triad. Various lifestyle factors,
drugs used, and comorbid diseases also trigger this
process. Endothelial damage caused by inflammation
promotes thrombosis progression. In addition, the
hypercoagulation process is sustained by a reduction in
fibrinolysis, stimulation of the tissue factor pathway, and
NETosis. In response to inflammation, the release of
neutrophil extracellular traps (NETs) from neutrophils
arises via a particular process (NETosis) [5]. NETosis is
one of the cornerstone processes connecting induction
of inflammatory mediators, platelet and endothelial
activation, clot formation and resistance to fibrinolysis.
Although NET formation has a significant role in the
immune response, inflammation and coagulation steps
come into contact in this process, and platelet,
endothelial cell and FXII activations are supported [6]. It
is considered that the complement activation process
also participates in the pathophysiology of thrombosis
and has an important role [7]. The dynamic relationship
of the triad of inflammation, activated complement
system and coagulation cascade has been suggested to
play a crucial role in the physiological process of COVID19 and to be effective in inducing disseminated
intravascular coagulation.

This review aimed to describe physical medicine and
rehabilitation approaches that can be recommended for
the management of COVID-19-related thrombosis. The
prophylactic methods that can be applied in home
isolation before COVID-19 are listed, as well as the
approaches that can be recommended during and after
COVID-19. This study also aimed to explain the unique
features, application terms and mechanisms of action of
these methods.
SEARCH STRATEGY
A literature search was performed according to the
review strategies suggested by Gasparyan et al. [13].
Web of Science, Scopus, and MEDLINE/Pubmed
databases were searched with the terms 'COVID-19
thrombosis physical therapy', 'COVID-19 thrombosis
physiotherapy' and 'COVID-19 thrombosis physical
medicine'. First, the titles and abstracts were scanned
and articles related to the subject were determined.
Then, a full-text review was conducted by the authors
(BFK and AA). Articles involving physical medicine and
rehabilitation approaches in COVID-19-related
thrombosis were evaluated.
PHYSICAL
MEDICINE
AND
REHABILITAION APPROACHES IN
THROMBOEMBOLISM PROPHYLAXIS
UNDER PANDEMIC CONDITIONS
This article describes the physical medicine and
rehabilitation approaches for COVID-19-related
thrombosis, including education, mobility, exercise,
mechanical compression (compression stockings and
intermittent
pneumatic
compression),
and
neuromuscular electrical stimulation (Figure 1).

In studies on COVID-19 patients, microthrombosis has
been found in alveolar structures, unlike standard
pulmonary
embolism
[8].
This
pulmonary
microthrombosis process has been associated with
hypoxemia at the onset of adult respiratory distress
syndrome in COVID-19 patients. Ventilation/perfusion
mismatch due to microthrombosis and an increase in
dead space cause hypoxemia clinical status [9]. It has
been determined that pulmonary thrombosis in COVID19 is not frequently associated with deep vein
thrombosis and originates primarily from the lungs rather
than the venous circulation [10]. However, it is difficult to
argue that patients with COVID-19 are not prone to deep
vein thrombosis. In an autopsy study, 12 COVID-19
patients were examined and although there was no
clinical suspicion, deep vein thrombosis findings were
found in 7 patients [11]. In another study involving 26
COVID-19 patients in the intensive care unit, the
frequency of venous thromboembolism was detected as
69% by routine ultrasound examination in patients under
prophylactic or therapeutic anticoagulation [12].

Education
Education is a method accepted as a cornerstone for
individuals at potential risk for the development of
thromboembolism. To reduce the risk, appropriate
education programs should be established not only for
individuals at risk of thromboembolism, but also for family
members. Educational programs should be supported
with visual materials, and the level of comprehension of
the subjects should be increased [14]. The main points
that the education sessions should cover are as follows:
factors that increase the risk of thromboembolism,
possible
consequences
and
effects
of
thromboembolism, practices that reduce the risk of
thromboembolism, complaints and findings that raise
suspicion of thromboembolism, what to do in case of
suspected thromboembolism, and the necessity of
complying with the recommendations [15].
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Immobilization is one of the key factors inducing the
development of thromboembolism and is an important
problem for patients isolated at home or treated in a
hospital setting. Individuals who are confined to a
wheelchair or bed for more than half of their time outside
the bed are accepted as having high potential for
thromboembolism [16]. Therefore, the importance of
avoiding immobilization should be particularly
emphasized to patients. Educational programs have
been shown to significantly increase compliance with
recommendations for thromboembolism prophylaxis
[17]. In addition, Piazze et al. [17] reported that only 3%
of individuals actively participated in the question-answer
part at the end of the education sessions. This result
suggests that prepared high-quality visual materials can
be used as an alternative education method to save
human resources.

exercises and in-home mobilization should be
encouraged. Keeping exercise and mobilization diaries
with easy-to-use applications will both increase the
motivation of individuals and be useful in tracking
compliance with the recommendations.
Exercise
When
the
classical
pathophysiology
of
thromboembolism is considered, the preventive effect of
exercise is more clearly understood. Slowing down or
stasis in blood flow, increased coagulation, injury and
inflammation of the vessel walls are the three main
causes of thrombosis [24]. Exercise programs increase
blood flow velocity by inducing muscle and thoracic
pumps, thereby preventing stasis. Previous studies have
revealed that ankle exercises increase blood flow
velocity regardless of the prone or supine position [25].
In addition, studies on healthy control subjects and
patients with acute deep vein thrombosis have shown
that exercises involving the upper half of the body
increase blood flow [26]. The secondary effects of
exercise programs are based on the changes they create
on the coagulation system. The effects of short-term
aerobic exercise have been evaluated and have
revealed that aerobic exercise has the potential to
reduce factors such as plasminogen activator inhibitor-1,
von Willebrand factor antigen, and fibrinogen. Thus, the
tendency for coagulation decreases [27]. Another
mechanism is related to the effects of exercises on
inflammation. Chen et al. [28] assessed the impacts of
low-load resistance exercises and reported that this
exercise program could prevent thrombosis by reducing
the inflammation cascade. Apart from all these
mechanisms, another positive feature is the
psychologically beneficial influence of exercise
programs. Individuals can feel a sense of being able to
control or prevent health problems, having a sense of
playing an important role in the recovery period. In
addition to all these positive effects of exercise
programs, the lack of cost is a feature that should be
emphasized especially in low-income countries. Another
point to be emphasized is that exercise programs should
be individualized. Personalized programs should be
created by experienced health personnel, taking into
account age, exercise history, comorbid diseases, drug
use, and COVID-19 status. The determination of
exercise intensity is also important. Exhaustive exercise
programs above capacity have been associated with
increased thromboembolism in elderly and obese
patients [29]. Some sample exercises are given below
(programs should be individualized and their intensities
determined) [30, 31]:

Mobility
Decreased mobility is a well-known factor for
thromboembolism; however, the link between the degree
and duration of reduction in mobility and
thromboembolism has not been clearly established [18].
Supporting this view, a relationship between loss of
mobility for 3 days or more and ultrasonographically
detected thromboembolism has been demonstrated [19].
There are case reports of thromboembolism in
individuals who are isolated at home due to COVID-19
and have a history of long-term immobilization [20]. The
conditions that emerged as a result of the pandemic
recall the concept of eThrombosis, which was first
introduced in 2003 [21]. In this case report, Beasley et al.
[21] described a clinical state of acute pulmonary
thromboembolism in a young man due to computer use
for more than 18 hours. The main mechanism in the
formation of eThrombosis is the slowdown in blood flow
caused by sitting for very long hours and immobility.
Healy et al. [22]
reported that the risk of
thromboembolism increased 2.8-fold in those who spent
10 hours a day on the computer in work or home
conditions and those who spent at least 2 hours in front
of the computer without getting up. eThrombosis has
come to the fore again with the changes in lifestyle
caused by the pandemic. The trend of teleworking,
particularly the isolation of the geriatric population, and
individuals with comorbid diseases, have led to
pandemic-induced inactivity [23]. It is necessary to raise
more awareness about the role of long-term computerbased work and inactivity in the etiopathogenesis of
thromboembolism. At this point, the unfavorable effects
of immobilization should be added to the educational
programs described in the previous section. If home
isolation is unavoidable, a variety of home-based
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pneumatic compression devices, the main handicap was
the large size and the need for a static power supply.
After the development of smaller and more comfortable
devices with batteries, these problems began to be
overcome. However, there are some patients that find
mechanical compression methods uncomfortable and
refuse to use them. Severe polyneuropathy, loss of
sensation, decompensated heart failure, arterial
occlusion-insufficiency, and dermatological diseases
causing widespread lesions can be considered
contraindications for the use of mechanical compression
methods.

Aerobic exercises (walking, dancing, cycling)
Calf pump exercises
Active ankle exercises, including dorsiflexion,
plantar flexion, inversion, eversion
Lower extremity range of motion exercises
(depending on the individual’s condition,
passive, active-assistive or active).
Deep breathing exercises
Arm up-down exercises
Arm abduction-adduction exercises

Mechanical compression
Studies of patients with various diseases, individuals
who have taken long plane trips, post-operative patients,
and those who need long-term care have shown that
different mechanical compression methods have
beneficial effects in terms of thromboembolism risk [3235]. The most commonly used methods for this purpose
are compression stockings and intermittent pneumatic
compression. Compression stockings compress the
vessels, resulting in a reduction in vessel diameter.
Studies with Doppler ultrasound also support this
physiological effect [36], showing increased venous
blood flow. As a result, it has been concluded that
compression stockings prevent venous distension by
mechanical means and prevent stasis by increasing
blood flow. The device, which inflates with air by means
of an electric pneumatic pump, has the effect of pumping
the blood towards the proximal with the compression
effect. Inflating and deflating times and pressure values
in these processes vary between devices. Although the
preventive effect of these methods is clear, studies of
patients with acute and symptomatic thromboembolism
have reported conflicting results [37]. In previously
published meta-analyses, it has been emphasized that
intermittent pneumatic compression considerably
reduces the risk of deep vein thrombosis. However, in a
significant number of the studies in the meta-analysis,
intermittent pneumatic compression and compression
stockings were used in combination, and the variability
of the devices in the studies is also a handicap [38, 39].
Considering patients at high risk, perhaps the most
important advantage of these methods is that they do not
increase the risk of bleeding. Therefore, mechanical
compression methods continue to attract attention in the
prevention of thromboembolism, particularly in patients
with active bleeding or at high risk for bleeding.

Protocols for the use of these methods are not fully
established. When to start for maximum benefit? How
long should a method be used? Should the method be
combined with other treatment modalities? What are the
most useful pressure inflation rates? These are
questions that await clarification.
Neuromuscular electrical stimulation
Neuromuscular electrical stimulation is a physical
therapy modality in which electrical impulses are applied
via electrodes placed on the skin to activate muscle
contraction either directly by stimulating the muscle
group or indirectly via the nerve innervating the muscles.
It has been demonstrated that muscle pumps, in which
the activity is increased by neuromuscular electrical
stimulation, cause an increase in venous time-averaged
mean velocity, peak venous velocity and volume flow
values [40]. The role of neuromuscular electrical
stimulation in thromboembolism prophylaxis started with
research about 50 years ago; however, its use only in
patients under anesthesia has prevented it from being a
widely-used method due to the lack of technological
opportunities [41]. With the development of modern
devices, the need for anesthesia has been eliminated
and devices that cause less painful stimuli have been
developed. Modern neuromuscular electrical stimulation
devices are portable and battery-powered, and can be
easily attached to the desired area with self-adhesive
electrodes. An exemplary mechanism is stimulation of
the common peroneal nerve with intermittent electrical
stimulation followed by triggering of ankle dorsiflexion.
Inducing this movement with electrical stimulation
activates the muscle pump, creates a compression effect
on the veins and increases venous return, similarly to the
walking cycle [42]. Several studies of healthy volunteers
have supported the stated effect of electrical stimulation
[43-45]. In addition, neural stimulation of vascular
structures may elicit a direct antithrombotic effect as a
factor not included in the Virchow’s triad. Activation of
neurogenic pathways can suppress thrombotic

Mechanical compression devices should be preferred
during the immobilization period of patients and until full
ambulation is achieved; however, these devices are not
appropriate for use in extremities with a high risk of
ischemia [37]. Prior to downsizing of intermittent
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processes [46]. Previous study results have shown that
neuromuscular electrical stimulation applications have
sufficient patient compliance and are well tolerated [47].
Based on previous studies of intensive care unit patients,
it is thought that neuromuscular electrical stimulation can
be used as an alternative thromboembolism prophylaxis
method in COVID-19 patients [48]. In addition to the
positive effects of this method, there are some
deficiencies and handicaps. Neuromuscular electrical
stimulation has the potential to cause muscle fatigue.
Contractions provided by electrical stimulation are
asynchronous and the effect may not be equivalent to
physiological contraction. Considering that superficial
stimuli may not reach deep tissues and muscles, it is
obvious that deep muscle groups cannot be activated
sufficiently [49].

of the individual, exercise history, lung capacity, risk of
falling, age, and comorbid diseases should be evaluated
by a professional experienced in exercise physiology,
and personalized programs should be created. Although
it seems like a drawback that mechanical compression
methods and neuromuscular electrical stimulation are
device-dependent, this problem has been partially
overcome with the spread of easy-to-use and portable
devices in parallel with technological developments.
These methods can also be used safely in appropriate
individuals. Education should be part of this process
before, during and after COVID-19. Mobility and exercise
should be performed before and after COVID-19, taking
into account the condition of individuals. Considering the
device requirement of mechanical compression and
neuromuscular electrical stimulation, it would be
beneficial to recommend these methods during and after
COVID-19.

CONCLUSION
Current evidence indicates a tendency to develop
thrombosis in patients with COVID-19. In addition, this
clinical thrombosis cannot be completely prevented
despite medical treatment or prophylaxis. At this point,
the importance of non-pharmacological methods
emerges. The most important features of these methods
are their relatively low cost and minimal complication
risk. These methods can be recommended
prophylactically to both COVID-19 patients and
individuals who are isolated at home due to quarantine
conditions. In particular, non-device-dependent
education, mobilization, and exercise can come to the
fore for this purpose. Before approaching thrombosis
with physical medicine and rehabilitation methods,
education should be provided on the subject. Explaining
the importance of the subject and the benefits to be
provided by the recommendations in detail to the
individuals will increase their compliance. The critical
point for mobilization and exercise is planning in
accordance with the individual’s condition. The condition
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Figure 1. Physical Medicine and Rehabilitation Approaches In COVID-19 Related Thrombosis
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COVID-19 БАЙЛАНЫСТЫ ТРОМБОЗДАР КЕЗІНДЕГІ ФИЗИОТЕРАПИЯ ЖӘНЕ БАСҚА ДА
ОҢАЛТУ АМАЛДАРЫ
Түйіндеме
Тромбоз бен коронавирустың (COVID-19) корреляциясын растайтын басылымдардың саны көбейіп
келеді. Алдын-алу мақсатында дәрі-дәрмектерді қолдануына қарамастан, COVID-19 кейін тромбозды
алдын алу мүмкін емес. Тромбоз - бұл әсіресе қарқынды терапия науқастары арасында орын алу
мүмкіндігі жоғары асқыну. Сондай-ақ, карантин мен үй жағдайындағы оқшауланудан туындаған
тромбоэмболия уақиғалары болуы мүмкін. Вирхов триадасының классикалық патофизиологиялық
механизмдерінен басқа, COVID-19-ға тән күрделі процестер тромбоз тудыруы мүмкін. Бұл шолудың
мақсаты физиотерапия және оңалту әдістерін сипаттау болып, олар COVID-19-ға шалдыққан
науқастарда тромбозды емдеу бойынша медициналық ұсынымдардың қосымшасы болуы мүмкін,
сондай-ақ осы әдістердің ерекшеліктері мен әсер ету механизмін түсіндіреді. Оқу сабақтарынан
басталатын оңалту процесі қимылсыздықты азайтуға ықпал етуі керек. Жеке жаттығу
бағдарламаларын адамның халін, құлау қауіпін және ілеспе ауруларын бағалаған соң ұсыну керек.
Бүгінгі таңда физиотерапия мен оңалтуға арналған инновациялық құрылғылар әзірленіп,
механикалық сығымдау және жүйке-бұлшықеттік электрлік ширықтыру әдістері қол жетімді болуда.
Салыстырмалы түрде төменгі құны және асқынулардың аз қайталануы физиотерапия мен оңалту
тәжірибелерінің маңызды белгілері болып табылады.
Түйінді сөздер: COVID-19, SARS-CoV-2, тромбоз, алдын алу, оңалту, физиотерапия, жаттығулар
Дәйексөз үшін: Кочыгит Б.Ф., Акёл А. COVID-19 байланысты тромбоздар кезіндегі физиотерапия
және басқа да оңалту амалдары. Медициналық гипотеза мен этиканың Орта Азиялық журналы. 2021:2
(3):137-145. https://doi.org/10.47316/cajmhe.2021.2.3.02
ФИЗИОТЕРАПИЯ И ДРУГИЕ РЕАБИЛИТАЦИОННЫЕ ПОДХОДЫ ПРИ ТРОМБОЗАХ,
СВЯЗАННЫХ С COVID-19
Резюме
Все большее количество публикаций подтверждает корреляцию тромбоза и коронавируса (COVID19). Несмотря на профилактическое применение лекарств, тромбоз после COVID-19 нельзя
предотвратить. Тромбоз является осложнением, которое трудно избежать, особенно среди пациентов
интенсивной терапии. Также возможны случаи тромбоэмболии, вызванной карантином и домашней
изоляцией. Помимо классических патофизиологических механизмов триады Вирхова, более сложные
процессы, специфичные для COVID-19, также могут вызывать тромбоз. Целью этого обзора было
описать методы физиотерапии и реабилитации, которые могут быть дополнением медицинских
рекомендаций по лечению тромбоза у пациентов с COVID-19, а также объяснить особенности и
механизм действия этих методов. Процесс реабилитации, который начинается с учебных занятий,
должен способствовать сокращению неподвижности. Индивидуальные программы упражнений
следует предлагать после оценки состояния человека, риска падений и сопутствующих заболеваний.
Сегодня разработаны инновационные устройства для физиотерапии и реабилитации, доступны
методы механического сжатия и нервно-мышечной электростимуляции. Наиболее важными
особенностями физиотерапии и реабилитационных практик являются относительно низкая
стоимость и низкая частота осложнений.
Ключевые слова: COVID-19, SARS-CoV-2, тромбоз, профилактика, реабилитация, физиотерапия,
упражнения
Для цитирования: Кочыгит Б.Ф., Акёл А. Физиотерапия и другие реабилитационные подходы при
тромбозах, связанных с COVID-19. Центральноазиатский журнал медицинских гипотез и этики.
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Abstract
The coronavirus disease 2019 (COVID-19) pandemic has disrupted the normal activities of various settings, including
clinics, laboratories, and libraries. As the world deals with the fast-mutating causative virus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), apart from the search for the best vaccine candidate, efforts towards repurposing
existing molecules to save lives must continue. Considerable interest has centered around the implications of vitamin D
deficiency and its supplementation on the outcomes in patients with COVID-19. We hypothesize that vitamin D
supplementation has the potential to confer protection against SARS-CoV-2 infection and a severe COVID-19 course.
Various animal, human observational as well as interventional studies have shown a protective role of vitamin D in COVID19. More robustly designed studies where vitamin D is supplemented prophylactically and administered to those already
infected are needed to determine the precise contribution of this supplementation in preventing SARS-CoV-2 infection
and modifying the course of COVID-19.
Keywords: Coronavirus disease 2019, Severe acute respiratory syndrome coronavirus 2, Pandemic, Cholecalciferol,
Calcitriol, Clinical trial, Vitamin D, Hypothesis
How to cite: Goyal M, Goyal N. Role of vitamin D supplementation in the prevention of infection and severe course
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remain on repurposing existing drugs towards
minimizing the damage caused by coronavirus disease
2019 (COVID-19).

INTRODUCTION
As the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) mutates, we now know of variants that
are more transmissible than their predecessors [1,2].
Most vaccines have shown impressive efficacy in various
phases of the trials, but their efficacy against the mutant
strains remains to be established [2–4]. While efforts
towards vaccination must continue, an eye should

There have historically been studies that have implicated
vitamin D deficiency (VDD) as a factor influencing the
development or worsening of infections, inflammation
and allergies. Studies have identified VDD as a risk
factor for community-acquired pneumonia and it has also
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been associated with worse outcomes, including higher
mortality in respiratory infections and sepsis [5,6].
Researchers have observed that patients with
tuberculosis have significantly lower vitamin D levels,
and higher levels reduced time to sputum and culture
conversions, thus vitamin D supplementation should be
considered along with anti-tubercular therapy [7–9].
Evidence has emerged that vitamin D supplementation
potentially mitigates SARS-CoV-2 infection and reduces
the severity of COVID-19. Observational data have
indicated a protective role for vitamin D with regard to
SARS-CoV-2 infection and COVID-19 [10,11]. The
pandemic restrictions and stay-at-home orders have
increased the prevalence of VDD [12]. Furthermore,
observational data suggest a higher rate of infections
and poorer prognosis in those with VDD [13].

Ecological studies found a higher incidence of SARSCoV-2 positivity in countries with a lower national
average 25-hydroxyvitamin D (25-OHD) levels [10].
Researchers also attempted to find the relation between
the latitudinal position of countries and the number of
SARS-COV-2 cases [22]. A Swiss study published as
early as May 2020 revealed that subjects who had tested
positive for SARS-CoV-2 had comparatively lower 25OHD levels [13]. A few months later, a larger study from
the US found that SARS-CoV-2 positivity was inversely
related to circulating 25-OHD levels [11]. A study of over
80,000 subjects in the North West of England who had a
documented 25-OHD level in the preceding 12 months
found that VDD was associated with an increased risk of
hospitalization [23]. The initial human studies were
mostly retrospective, which by their very nature have
certain limitations [24].

HYPOTHESIS
Our understanding of this vitamin, in-vitro models, and
recent research suggest that vitamin D supplementation
may have roles from preventing SARS-CoV-2 infection
to reducing COVID-19 severity, as well as in mitigating
the inflammation induced in the later phase of the
disease. We hypothesize that vitamin D supplementation
has the potential to confer protection against SARSCoV-2 infection and severe COVID-19.

In late 2020, a randomized, placebo-controlled study
was conducted on SARS-CoV-2 positive, asymptomatic
or mildly symptomatic individuals in India. The authors
found that a significantly higher percentage of those who
received 60,000 IU of cholecalciferol daily for 7 days
(versus those who received placebo) tested negative on
day 14 and also had lower fibrinogen levels [25]. A pilot
randomized trial in Spain on patients hospitalized with
COVID-19 compared those who received the best
available treatment with those who additionally received
calcifediol on days 0, 3, and 7, and then weekly. Two
percent (n = 1) in the calcifediol group versus 50% ( n =
13) required transfer to the intensive care unit (ICU) [26].
A recently published study on 103 COVID-19 in-patients
in North Italy found that the severely ill had a mean 25OHD level of 18.2 ± 11.4 ng/mL versus 30.3 ± 8.5 ng/mL
in those who remained mildly symptomatic. The levels
correlated inversely with interleukin-6 levels, need for
transfer to the ICU, and mortality [27]. Multivariate
analysis of an Israeli cohort found that 25-OHD levels
were independent risk factors for COVID-19 and
hospitalization [28]. A quasi-experimental study on the
frail elderly in France found that bolus doses of vitamin
D given regularly resulted in less severe disease and
improved survival [29]. At the same time, there have
been some studies, including a randomized trial that
failed to show benefit with vitamin D supplementation in
COVID-19 [30].

HYPOTHESIS TESTING
Experimental models have revealed that 1,25dihydroxycholecalciferol (calcitriol), the active form of
vitamin D, downregulates the expression of angiotensinconverting enzyme 2 [14]. Therefore, it can reduce the
entry of SARS-CoV-2 into the cells and is thus likely to
be of enhanced benefit in those with diabetes. This
means that vitamin D is likely to have a role before a
person contracts SARS-CoV-2 infection, and also after
one contracts the infection and before they develop
COVID-19. Cathelicidin antimicrobial peptide (CAMP)
has an antioxidant activity, besides its role in destroying
microbial membranes. It has been shown to reduce the
severity of lung injury. In infections, vitamin D is
converted to the active form in the alveolar epithelial
cells, which then upregulates the production of CAMP
[15]. It also reduces vascular permeability and cell
apoptosis [16]. Calcitriol downregulates Th1 cells, tumor
necrosis factor-alpha, nuclear factor-κB, and interferongamma [17–20]. It also reduces the production of
interleukins, thus it has a potential role in dampening the
cytokine release syndrome [21]. The various possible
mechanisms through which vitamin D can provide
protection in COVID-19 are shown in figure 1.

Ongoing trials and studies in the coming days are likely
to shed more light on the role of vitamin D in the context
of COVID-19. COVIDENCE UK is a large prospective
study that plans to recruit over 12,000 subjects. Those
who join the study would fill a vitamin D status and other
risks assessment questionnaire, and will then be
followed up to document the development of SARS-CoV147
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2 infection and COVID-19 [31]. There are ongoing trials
on asymptomatic, mildly symptomatic, and nonhospitalized patients who have tested positive for SARSCoV-2. While one such trial is studying the role of a
single bolus dose in reducing the time taken to test
negative after a positive test, another trial is testing the
efficacy of smaller doses given daily for 28 days in
reducing hospitalisations and mortality [32,33]. Ongoing
clinical trials are also looking at the role of vitamin D
supplementation in reducing the risk of SARS-CoV-2
infection in healthcare workers [34,35]. Then there are
ongoing studies on hospitalized patients who have
developed pneumonia, and researchers are studying the
role of vitamin D supplementation in reducing mortality
[36]. In France, CoVitTrial, designed to compare a single
dose of 400,000 IU vitamin D with a single dose of
50,000 IU vitamin D in patients with high-risk features
has finished recruiting [37]. A study (CORONAVIT) on a
large cohort in the UK aims to compare the effect of high
dose versus low dose supplementation of vitamin D on
the risk of SARS-CoV-2 infection as well as severe
COVID-19 [38].

Researchers have also noted a dearth of studies on the
subject from this region, highlighting the relative lack of
concern and awareness [41].
ETHICAL CONSIDERATIONS
There has been a lack of awareness and due attention
to vitamin D levels, and their correction has not been
accorded. The role of vitamin D in health outside of the
musculoskeletal system remains a not-so-widely known
subject. While the stay-at-home orders are being
enforced to limit the spread of infection, they lead to a
decline in the serum levels of 25-OHD, and necessary
awareness needs to be raised and steps taken to prevent
VDD. Further studies may also provide the rationale for
checking the serum levels of 25-OHD in those admitted
for COVID-19, and for making corrections.
CONCLUSION
While the jury is still out on the role of vitamin D
supplementation in preventing SARS-CoV-2 infection
and a severe COVID-19 course, it might be pragmatic to
supplement this vitamin as per the national guidelines.
At such doses, there does not appear to be a significant
risk of adverse effects or toxicity and are outweighed by
the potential benefits.

Community-based, as well as hospital-based studies,
are needed to precisely delineate the place and impact
of vitamin D supplementation on SARS-CoV-2 infection
and COVID-19. Studies for determining the prevalence
of vitamin D deficiency, estimation of serum levels, and
meticulous registries of SARS-CoV-2 infections will help
determine the precise nature of the association of
vitamin D levels and risk of infection. A negative
correlation would imply a role of vitamin D
supplementation in SARS-CoV-2 prophylaxis. Casecontrol studies comparing COVID-19 hospitalized
patients with and without VDD will help determine its
influence on the course of the disease. Similarly,
randomized trials recruiting patients admitted with
COVID-19 will help determine the impact of vitamin D
supplementation on outcomes in COVID-19.
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Figure 1. Possible mechanisms for the protective role of vitamin D in coronavirus disease 2019 (ACE2,
angiotensin-converting enzyme 2; CAMP, Cathelicidin antimicrobial peptide)
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COVID-19 КЕЗІНДЕ ЖҰҚПАНЫҢ ТАРАЛУЫН ЖӘНЕ АУРУДЫҢ АУЫР АҒЫМЫН
БОЛДЫРМАУДА D ДӘРУМЕНІНІҢ РӨЛІ: ГИПОТЕЗАНЫ ТЕКСЕРУ
Түйіндеме
2019 жылғы коронавирустық ауру пандемиясы (COVID-19) клиникада, зертханада және кітапханада
медициналық қауымдастықты қамтыды. Әлем тез мутацияға ұшырайтын бұл вируспен күресіп
жатқандықтан, вакцинаның ең жақсы кандидатын табумен қатар, адам өмірін құтқару үшін
қолданыстағы молекулаларды қайта орналастыруды жалғастыруды күшейту қажет. Д дәруменінің
жетіспеушілігі мен COVID-19 шалдыққан науқастарының нәтижелері үшін бұл дәріменнің
қоспаларын қабылдау үлкен қызығушылық тудырды. Біз D дәруменінің қоспасы коронавирус 2
(SARS-CoV-2) мен ауыр COVID-19 туындайтын жіті респираторлық синдромнан қорғауды
қамтамасыз етуі мүмкін деп болжаймыз. Жануарлар мен адамдарға жүргізілген әр түрлі зерттеулер,
сондай-ақ интервенциялық зерттеулер COVID-19 кезінде Д дәруменінің қорғаныш рөлін көрсетті.
Бұл қоспаның инфекцияны алдын алуда және COVID-19 барысын өзгертуде қосатын нақты үлесін
анықтау үшін Д дәрумені алдын алу мақсатында енгізілген және жұқтырғандарға енгізілетін мұқият
ойластырылған зерттеулер қажет.
Түйінді сөздер: 2019 коронавирус ауруы, ауыр жіті респираторлық синдром, коронавирус 2,
пандемия, холекальциферол, кальцитриол, клиникалық сынақтар
Дәйексөз үшін: Гоял М., Гоял Н. COVID-19 кезінде жұқпаның таралуын және аурудың ауыр ағымын
болдырмауда D дәруменінің рөлі: гипотезаны тексеру. Медициналық гипотеза мен этиканың Орта
Азиялық журналы. 2021:2(3):146-152. https://doi.org/10.47316/cajmhe.2021.2.3.03
РОЛЬ ВИТАМИНА D В ПРОФИЛАКТИКЕ РАСПРОСТРАНЕНИЯ ИНФЕКЦИИ И ТЯЖЕЛОГО
ТЕЧЕНИЯ ЗАБОЛЕВАНИЯ ПРИ COVID-19: ПРОВЕРКА ГИПОТЕЗЫ
Резюме
Пандемия коронавирусного заболевания 2019 года (COVID-19) поглотила медицинское сообщество в
клинике, лаборатории и библиотеке. Поскольку мир имеет дело с этим быстро мутирующим
вирусом, помимо поиска лучшего кандидата на вакцину, необходимо продолжить усилия по
перепрофилированию существующих молекул для спасения жизней. Большой интерес вызвали
последствия дефицита витамина D и приема добавок этого витамина для исходов у пациентов с
COVID-19. Мы предполагаем, что добавка витамина D может обеспечить защиту от тяжелого острого
респираторного синдрома, вызванного коронавирусом 2 (SARS-CoV-2), и тяжелого COVID-19.
Различные исследования на животных и людях, а также интервенционные исследования показали
защитную роль витамина D при COVID-19. Чтобы определить точный вклад этой добавки в
предотвращение инфекции и изменение течения COVID-19, необходимы более тщательно
продуманные исследования, в которых витамин D вводится с профилактической целью и вводится
тем, кто уже инфицирован.
Ключевые слова: коронавирусная болезнь 2019, тяжелый острый респираторный синдром,
коронавирус 2, пандемия, холекальциферол, кальцитриол, клинические испытания
Для цитирования: Гоял М., Гоял Н. Роль витамина D в профилактике распространения инфекции и
тяжелого течения заболевания при COVID-19: проверка гипотезы. Центральноазиатский журнал
медицинских гипотез и этики. 2021:2(3):146-152. https://doi.org/10.47316/cajmhe.2021.2.3.03
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Abstract
Monitoring epidemic processes and the dynamics of the spread of infectious diseases is essential for predicting their
distribution and effective planning in healthcare. The importance of studying seasonal trends in the spread of respiratory
viral infections and the specific effects of non-pharmaceutical interventions in nationwide scales and the use of available
vaccines stand out even more in the context of the coronavirus disease-19 (COVID-19) pandemic. Even if the dynamics
of pediatric respiratory viral infections show some variation at the national and local levels, depending on health regulation,
respiratory viral pathogens follow a typical pattern of incidence. Therefore, we hypothesize that anticipated reduction of
the incidence of common respiratory viral infections would undoubtedly exert positive effects, such as ease of burdening
healthcare that combates the COVID-19 pandemic. However, we suspect a shift in familiar seasonal characteristics of
common respiratory viral infections. We also speculate that strict long-term limitations of the natural spread of respiratory
viral infections can lead to the development of hard-to-predict epidemiological outliers. Additionally, the tricky balance
between humanity’s natural impulse to return to normalcy and control the new and still dynamically evolving infection
could lead to new threats from old and well-known pathogens. Finally, we hypothesize that the absence of regular
influenza virus circulation may lead to a high mismatch rate and a significant reduction in flu vaccine efficacy.
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such as influenza and respiratory syncytial virus (RSV)
[15,16].
HYPOTHESIS
THE EFFECT OF NPIs ON SEASONAL RESPIRATORY
INFECTIONS
The significant morbidity caused by respiratory viruses in
infancy, childhood, and adolescence affects the health
and well-being of children themselves and the
functioning of society as a whole. Therefore, drawing
from the previous experience in monitoring and studying
the spread of leading respiratory viral pathogens such as
influenza, RSV, and seasonal coronaviruses, and on the
verge of a pandemic with the new SARS-CoV-2, several
anti-epidemic non-pharmacological measures have
been proposed and introduced such as compliance with
social distance, quarantine of the sick аnd contact
subjects, wearing face masks, frequent hand washing
and use of disinfectants, regular ventilation, and cleaning
of the premises. Unfortunately, all NPIs used to limit the
pandemic spread of SARS-CoV-2 have led to a
significant change in the normal dynamics of seasonal
respiratory infections [6].

INTRODUCTION
Lower respiratory tract infections are a leading cause of
morbidity and mortality in children and adults worldwide.
Pneumonia and bronchiolitis are the sixth leading cause
of death at all ages and the leading cause in children
under five years of age [1]. However, we still have limited
pharmaceutical measures to prevent viral respiratory
infections, including the use of palivizumab in high-risk
children under two years of age, the seasonal influenza
vaccine, and neuraminidase inhibitors [2,3]. Therefore,
non-pharmacological interventions (NPIs) that public
health undertakes continue to be extremely important [4].
On the other hand, monitoring epidemic processes and
the dynamics of the spread of infectious diseasesis
essential both for predicting the distribution of material
and human resources in healthcare and for planning
effective measures to prevent the development of local
epidemic outbreaks, epidemics, pandemics, and their
consequences [5]. The importance of studying seasonal
trends in the spread of respiratory viral infections, the
specific effects of NPIs in nationwide scales, the use of
available vaccines and the study of collective immunity
stand out even more in the context of the coronavirus
disease-19 (COVID-19) pandemic.

In the 2020/2021 season, there was neither an epidemic
increase in influenza cases nor an usual increase in RSV
cases during the cold months of the year [6]. Therefore,
based on these observations and previous analyses, we
propose a hypothesis following the guidance for writing,
promoting, and predicting the implications of scientific
hypothesis by Gasparyan et al. [17].

At the height of the 2019/2020 flu season, the WHO
officially announced the pandemic with SARS-CoV-2 [6].
Shortly after the pandemic declaration, even countries
with single cases of COVID-19 introduced strict
measures such as quarantine and social isolation. These
measures have led to a sharp and rapid reduction in
influenza cases, as well as a significant drop in visits to
emergency and urgent pediatric clinics. There has also
been a dramatic reduction in pediatric hospitalizations for
non-COVID-19 respiratory diseases [4,7,8]. Fear of
COVID-19 resulted in a restriction of visits to emergency
for self-limiting conditions, but not for severe and urgent
health problems [7-9]. There was a sharp decline in the
incidence of typical respiratory infections in the Northern
and Southern hemispheres in the following months [1014].

VICTORY OVER PATHOGENS OR LULL BEFORE A
STORM?
We suggest that reducing the incidence of common
respiratory viral infections has undoubtedly had its
positive effects, burdening the health systems that have
been busy with the increasing number of COVID-19
cases. On the other hand, we hypothesize that signals
are beginning to show that this is a lull before a storm
and a shift in our familiar seasonal characteristics of
common respiratory viral infections.

The new coronavirus has become a strong incentive to
carry out targeted studies to establish the exact time and
mechanism of transmission of respiratory infections and
the effectiveness of various hygienic and other NPIs [15].
In addition, attempts to control the new pandemic have
led to the creation of mathematical and statistical models
to determine the transmissibility of respiratory viruses,
with which to predict future epidemic peaks, both for
SARS-CoV-2 and for other socially significant viruses

We can also speculate that strict long-term limitation of
the natural spread of respiratory viral infections can lead
to the development of hard-to-predict epidemiological
outliers (faults). Furthermore, we hypothesize that the
tricky balance between humanity’s natural impulse to
return to normalcy and control a new and still dynamically
evolving infection could potentially lead to new threats
from old and well-known pathogens.
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WILL THE RENEWED VIGORS RE-EMERGE?
However, due to the shallow circulation of respiratory
infections in the winter of 2020/2021 following the
introduced measures to limit SARS-CoV-2, we could
expect acute viral respiratory infections to re-emerge
with renewed vigor this winter. Those epidemiological
tendencies could be explained by the relaxation of
measures and the accumulation of a more susceptible
population due to the limited exposure to these viruses
in the previous winter [18].

cells [24-25]. Thus, transmission of infection through the
feces is also possible, for example, by aerosolization
during toilet flushing [26].
Additionally, studies have shown the presence of SARSCoV-2 in eye secretions and possible influenza infection
through spray contact with the ocular conjunctiva, which
suggests another route of transmission - through ocular
exposure [26,27]. Thus, we can argue that knowledge of
the leading models of transmission of various respiratory
viruses, including SARS-CoV-2, is crucial for the
selection of NPIs that have the potential to limit viral
transmission in society significantly. Most studies of
transmission pathways are conducted for influenza
viruses, which annually lead to local epidemics, cyclically
in the Northern and Southern hemispheres, and have the
pandemic potency over time. Therefore, as we
suggested, NPIs used to limit the spread of SARS-CoV2 already have significant visible effects on the
transmission of other endemic and epidemic respiratory
diseases.

INFLUENZA DURING COVID-19 PANDEMIC: WHAT IS
NEXT?
Additionally, preparations for the 2020/2021 flu season
remain challenging to predict. For now, we can speculate
whether physical distance measures and other NPIs will
continue to suppress the spread of influenza or whether
we will face a more severe influenza season due to
reduced population immunity to flu [19-20]. Furthermore,
considering the dramatic global reduction in circulating
influenza viruses, we have significantly fewer data to
predict the influenza strains for the coming winter.
Finally, we hypothesize that this may lead to a higher
mismatch rate and a significant reduction in vaccine
efficacy for flu shots, as shown by Tricco et al. [19].

BRONCHIOLITIS AND RSV CIRCULATION: VICTORY
OVER PATHOGENS OR LULL BEFORE A STORM?
In 2020 for the Southern Hemisphere and 2020/2021 for
the Northern Hemisphere, the flu season was almost
completely suppressed [28]. A Belgium study by Daan
Van Brusselen et al. reported 92.5% fewer
hospitalizations for acute bronchiolitis [13]. In addition,
the authors reported a non-existent peak in cases of
bronchiolitis associated with NPI compliance by
adolescents and adults. However, they suggest a
delayed peak in the spring/summer of 2020/2021, when
the measures are relaxed [13]. The potential causes and
impacts of this drastic change in public health are still
unclear and uncertain. However, they provide essential
conclusions and lessons for the future control of viral
respiratory diseases [29].

HYPOTHESIS TESTING
THE EFFECT OF NPIs ON SEASONAL RESPIRATORY
INFECTIONS
The results of epidemiological, virological, and sentinel
studies worldwide show unanimously that the application
of NPIs, particularly social distancing in 2020, led to a
reduction not only in SARS-CoV-2 cases but also in other
circulating respiratory infections such as influenza and
RSV.
Although different respiratory viruses cause similar
clinical symptoms, they belong to different families. In
addition, they have different viral and genomic structures
(composition and structure of the virus envelope, capsid,
internal proteins, and genomes and the formation of viral
aggregates), and to some degree, vary in tropism and life
cycle [21]. However, respiratory viruses can generally
spread through 4 main models - direct (physical) contact,
indirect contact (contaminated surfaces - fomite), large
droplets, and fine aerosols [22]. The primary
transmission route of SARS-CoV-2 is by air, which
requires close contact and aerosols. However, whether
droplets or aerosols are the dominant transmission route
is not yet fully understood, and the debate continues [23].
In addition, some respiratory viruses, including influenza
viruses, coronavirus, and rhinoviruses (RVs), can be
recovered from feces and can infect gastrointestinal tract

Similarly, Wang et al. reported a significant reduction in
detecting four of the most common respiratory viruses
(influenza virus, parainfluenza virus, adenovirus, and
RSV) in Xiamen City, China, related to measures taken
to limit the spread of SARS-CoV-2 [30]. This effect was
most prominent for RSV [30]. Indeed, reports worldwide
show up to a 98% reduction in RSV cases during the
2020 pandemic [11,12]. The spread of SARS-CoV-2
occurred just as the Southern hemisphere expected to
begin the flu and RSV seasons [31].
Additionally, Australia and New Zealand have reported
record low levels of influenza in the 2020 winter with 98%
and 99.4% respective reductions in the RSV and
influenza detection in children regardless of the school
opening [32]. Until recently, it has been unclear whether
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the RSV 2020-2021 season would continue to be
significantly suppressed or slowed down [13].

analyses are necessary to take timely action by public
health authorities to ensure sufficient capacity of the
PICU and to provide additional amounts of monoclonal
antibodies and combined rapid antigenic tests for SARSCoV-2, RSV and influenza.

WILL THE RENEWED VIGORS RE-EMERGE?
According to data from Australia and several states in the
USA, there is a sharp rise in cases of RSV among
children under five years of age, unusual for the summer
season. In addition, an advisory group of the Academy
of Medical Sciences in the UK pointed out that the easing
of measures in the spring of 2021 has led to a summer
surge of infections typically seen in the winter, such as
RSV bronchiolitis, parainfluenza, and RVs [18]. These
claims are also supported by published data from
Australia and South Africa on the increase in RSV cases
in the summer following the previous RSV-free winter
during the lockdown [15, 33-35]. In the worst scenario for
the 2020/2021 winter with rapid relaxation of measures
(behavioral and environmental interventions), the
Academy of Medical Sciences predicts a rapid increase
in RSV cases with 1.5 to 2 times higher autumn peak
(between 1.5 and 2 times the magnitude) strength from
regular previous RSV seasons [18]. That could lead to a
potential increase in RSV cases by 25% to 65% for
children under five and 30% to 100% for the youngest
infants. Such a scenario could lead to an overload of
children's wards and pediatric intensive care units
(PICU) [18].

CAPSID OR ENVELOPE: ADVANTAGES AND
DISADVANTAGES
In contrast, several studies report continued circulation
of RVs despite compliance with NPIs, probably due to
their chemical structure. In addition, viral interactions
between influenza A and RVs at the individual and
population levels have been reported in the literature
[36,37]. Following the onset of SARS-CoV-2, there has
been a significant increase in RV infections in children
under ten years of age, probably due to the lack of
circulating influenza viruses.
Unlike influenza viruses, RSV, coronaviruses, including
SARS-CoV-2, enveloped viruses, RVs have a capsid
instead of an envelope. That makes them resistant to
skin and surfaces and resistant to disinfectants and
detergents. According to the study by Takashita et al.,
conducted in Tokyo from January 2018 to September
2020, a significantly increased incidence of RV infections
in children was observed despite compliance with the
recommended precautions [38]. According to Takashita
et al., no enveloped viruses have been detected since
May 2020 (including influenza viruses; human
metapneumovirus; human parainfluenza virus 1, 2, 3,
and 4; and RSV). However, non-enveloped viruses such
as RVs, coxsackievirus A and B, and human adenovirus
(ADV) still circulated. The authors explain this difference
in the prevalence between enveloped and uncoated
viruses as being related to their stability [38].

In a study by Baker et al., еvaluating the effects of SARSCoV-2 NPIs on two endemic infections circulating in the
US (RSV and seasonal influenza), a simulation epidemic
model was used to predict the future trajectory of RSV
and influenza. Shorter periods of NPI administration may
be required outside the disease's peak season, but this
may still lead to increased morbidity rates in future
outbreaks. The RSV results in the US suggest that these
outbreaks may still peak in the winter of 2021-2022. The
authors conclude that the accumulation of a susceptible
population during periods of stricter NPIs may lead to
large outbreaks in the coming years [43]. Following the
disruption of the usual dynamics of RSV spread due to
the active actions of the health authorities, we could
expect RSV to return to its endemic attractor role.
However, more complex behavior is also possible, as
other authors suggested [43].

The same trend described studies from Germany. For
example, the results of a national sentinel study of the
etiology of acute respiratory infections (ARI) for the first
38 weeks of 2020 show that the introduction of NPIs
leads to a sharp restriction in the circulation of respiratory
viruses [39]. Djin-Ye Oh et al. also observed the
recurrence and prevalence of RV infections, potentially
associated with the opening of schools and
kindergartens [39].

The above-mentioned epidemiological data confirmed
that NPIs have significantly limited the spread of the most
common respiratory viral pathogens due to similar
transmission routes. With this in mind, we suggest that
any relaxation of the measures after a long period of
physical isolation would lead both to an increase in the
incidence of COVID-19 and an increase in the incidence
of common respiratory viruses. We anticipated that such

On the other hand, a study by Leung et al. evaluated the
effect of wearing a surgical mask on the spread of human
coronaviruses (HKU1, NL63, and OC43), influenza
viruses, and RVs in children and adults with ARI. The
results showed that wearing surgical masks could
prevent the transmission of seasonal human
coronaviruses and influenza viruses from symptomatic
subjects, but not RVs [40]. The above facts appear to
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explain why RVs do not follow the same epidemiological
patterns as other respiratory viruses.

decision-making
(https://apps.who.int/iris/handle/10665/340841).

Interestingly, RV infection elicits an antiviral immune
response associated with increased interferon
production, which has been shown to protect human
airway epithelial cells from influenza A infection [36,37].
This immunological phenomenon supports the potential
role of the RV-induced innate immune response in
driving the asynchronous circulation of influenza and RV.
In addition, data from several European countries
suggest that the RV epidemic may have interrupted and
slowed the spread of the pandemic virus during the 2009
influenza A (H1N1) pandemic [41,42].

CLINICAL CONSIDERATIONS
Due to the unpredictable dynamics of the prevalence of
respiratory viruses in the context of a pandemic and the
tightening and relaxation of anti-epidemic measures, the
routine prevention of RSV infections in at-risk groups of
infants remained unchanged [30]. In the study by Foley
et al., an increase in RSV cases is reported in Australia
in the spring months, peaking in the summer instead of
the typical autumn-winter predominance [44]. The US
health authorities are warning about a similar trend [34].
In a study by Agha et al. in New York, the typical peak of
RSV cases is missing in the autumn and winter of 2020.
However, there has been a sharp rise in RSV cases
since April-May with more severe disease in younger
infants, probably due to reduced immunity due to lack of
RSV contact in the previous season [45]. This
epidemiological abnormality poses a severe risk to
children who have already passed the immunization
program, in whom declining titers of protective antibodies
are not sufficient to protect them during the "late" RSV
season. (Government of Australia, Communicable
Disease Intelligence, Vol 45) [46]. We also can expect
the same trends for other respiratory infections.

FUTURE STUDY DIRECTIONS TO TEST THE
HYPOTHESIS
In the future, the practical applicability of etiological tests
for seasonal respiratory infections is becoming
increasingly important. The widespread penetration of
RT-PCR identification of the most common circulating
viral pathogens and the introduction of combined rapid
antigen tests is becoming increasingly important for
clinical practice in the context of the COVID-19
pandemic. Active and dynamic monitoring of the
circulation of respiratory viruses through sentinel studies
allows collecting and analyzing objective epidemiological
information, which will be a solid basis for economic and
political decisions in healthcare. Collecting sufficient
epidemiological information makes it possible to create
mathematical models predicting different scenarios for
the epidemiological processes development, directly and
indirectly, related to the COVID-19 pandemic.
Widespread application of virology and immunology
diagnostic tests could clarify the in-vivo and in-vitro viralviral interaction, delayed viral clearance processes, and
the clinical significance of individual viruses in case of
co-infection.
ETHICAL CONSIDERATIONS
Anti-vaccination trends among parents, skepticism about
vaccines against COVID-19, and information programs
will determine the level of vaccination coverage among
children over 12 years. Moreover, this trend can
influence the subsequent COVID-19 waves and the
distribution of other common respiratory infections.
Parents must report all cases of respiratory and other
infections, although this does not always happen due to
different socioeconomic, individual and other reasons.
The main ethical considerations according to COVID-19
vaccination in children and adults are its necessity and
being mandatory, sufficient evidence for vaccine safety,
efficacy and effectiveness and the ethical aspects of

OTHER IMPLICATIONS
Justified concerns of a more severe co-infection between
SARS-CoV-2 and seasonal influenza in 2020/2021 have
led to greater interest in annual influenza immunization
and a higher level of immunized population. However,
studies on the severity and frequency of COVID-19 in
influenza-immunized patients and control groups of
patients did not show a higher incidence of COVID-19 in
those immunized with influenza vaccine than in controls
[47]. In addition, a study by Conlon et al. demonstrated
that immunization with influenza vaccine is associated
with lower levels of positive tests for COVID-19 and
improved clinical outcomes. Their results give further
evidence that the seasonal influenza vaccine should be
promoted, and the indications for its use to reduce the
burden of COVID-19 should be expanded [48].
Acquired immunity to influenza weakens with age, with
the humoral immune response weakening with a gradual
decrease in protective antibodies. At the same time, Tcell memory can provide some degree of protection,
including cross-over, for many years [49-51]. Therefore,
the weakening of immunity may not have significantly
changed the population's susceptibility during the
relatively mild flu season in 2019/2020 and was virtually
157

Cent Asian J Med Hypotheses Ethics 2021: Vol 2(3)

absent in 2020/21 [51]. On the other hand, a larger
population of infants who have never encountered the flu
will accumulate, suggesting a higher incidence of
infection in the younger age group [16].
Additionally, we must consider that children might have
some protection based on the previous infection with
SARS-CoV-2 if we assume that there is cross-reactivity
between the infectious agents and the immune
responses against each of them. For example, in some
countries, such as India, children have a considerable
degree of seroprevalence to SARS-CoV-2
(https://www.hindustantimes.com/india-news/kidsadults-have-similar-antibodies-sero-survey101623953000262.html).

preparation of health systems. Тhey should provide high
vaccine coverage for SARS-CoV-2, and promote and
expand the indications for influenza vaccination.
Besides, they have to dynamically adapt the severity of
NPIs according to the epidemiological situation
concerning the three leading pathogens and provide
adequate bedding in pediatric wards and pediatric
intensive care units in the event of high RSV pressure.
A more severe influenza season will depend on
compliance with NPIs, duration and effectiveness of the
population's anti-influenza immune memory, degree of
mismatch of the strains included in the influenza vaccine,
and degree of vaccine coverage. Even if the dynamics of
pediatric respiratory viral infections show some variation
at the national and local level depending on health
regulation, respiratory viral pathogens follow a typical
pattern of distribution in temperate latitudes. This
statement was confirmed by the epidemiological data
published since the pandemic, with pandemic conditions
and global human movement.

CONCLUSION
The worst-case scenarios predict a summer peak of
SARS-CoV-2 and a significant RSV peak in early autumn
2021. The highest incidence and severity are predicted
in immunologically virgin infants and young children with
secondary effects on adults with chronic lung disease. A
more severe flu wave is also expected. In the event of a
more significant and time-delayed peak of RSV
infections, the lack of adaptation of the palivizumab
prevention program may lead to a sharp decrease in
efficacy. This may lead to an increased risk of premature
infants and those with chronic comorbidities. Other
concerns under the pessimistic scenario are the
emergence of significant overlapping epidemic peaks of
influenza and RSV, in parallel with the spread of SARSCoV-2 with its new variants/mutants and the existing
vaccine skepticism. Therefore, it could potentially lead to
triple infection with the three pathogens (SARS-CoV-2,
influenza and RSV) or to sequential illness with
unpredictable health consequences, both from an
immunological and a clinical point of view. Whether
these hypothetical scenarios will become part of our daily
lives in the coming months greatly depends on the
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COVID-19 ПАНДЕМИЯСЫ КЕЗІНДЕГІ БАЛАЛАРДЫҢ РЕСПИРАТОРЛЫҚ
ИНФЕКЦИЯЛАРЫНЫҢ ДИНАМИКАСЫ: КАРАНТИН КЕЗІНДЕ ЖӘНЕ ОДАН ТЫС
Түйіндеме
Респираторлық вирустық инфекциялардың таралуының маусымдық тенденцияларын және ұлттық
ауқымда фармацевтикалық емес араласулардың әсерін зерттеу, сондай-ақ вакциналарды қолдану
COVID-19 пандемиясының аясында өзекті болып табылуда. Егер балалардың респираторлық
вирустық инфекцияларының динамикасы денсаулыққа қатысты нормативтік талаптарға
байланысты ұлттық және жергілікті деңгейлердегі кейбір айырмашылықтарды көрсетсе,
респираторлық вирустық патогендер аурудың типтік көрінісіне ие. Осылайша, жалпы
респираторлық вирустық инфекциялардың күтілетін төмендеуі, мысалы, COVID-19 пандемиясымен
күресетін денсаулық сақтау жүктемесін жеңілдетуге оң әсер етеді деп болжаймыз. Алайда, біз жалпы
респираторлық вирустық инфекциялардың әдеттегі маусымдық сипаттамаларының өзгеруіне
күмәнданамыз. Сондай-ақ, респираторлық вирустық инфекцияларының табиғи таралуына қатаң
ұзақ мерзімді шектеулер болжамдалатын эпидемиологиялық індеттің туындауына алып келуі мүмкін
деп ескереміз. Сонымен қатар, адамзаттың қалыпты өмірге оралуға деген табиғи қалауы мен жаңа,
қарқынды дамып келе жатқан инфекцияны бақылауға деген ұмтылысы арасындағы күрделі тепетеңдік ескі және белгілі қоздырғыштардың жаңа қауіптеріне әкелуі мүмкін. Қорытындылай келе,
тұмау вирусының тұрақты айналымының болмауы сәйкессіздіктің жоғары деңгейіне және тұмауға
қарсы вакцина тиімділігінің айтарлықтай төмендеуіне алып келуі мүмкін деп болжаймыз.
Түйінді сөздер: COVID-19, SARS-CoV-2, гипотеза, респираторлық вирустық инфекциялар, тұмау,
РСВ, риновирус, балалар
Дәйексөз үшін: С. Лазова, Т. Великова. COVID-19 пандемиясы кезіндегі балалардың респираторлық
инфекцияларының динамикасы: карантин кезінде және одан тыс. Медициналық гипотеза мен
этиканың Орта Азиялық журналы. 2021:2(3):153-161. https://doi.org/10.47316/cajmhe.2021.2.3.04
ДИНАМИКА ДЕТСКИХ РЕСПИРАТОРНЫХ ИНФЕКЦИЙ ВО ВРЕМЯ ПАНДЕМИИ COVID-19:
ВО ВРЕМЯ КАРАНТИНА И ВНЕ НЕГО
Резюме
Изучение сезонных тенденций распространения респираторных вирусных инфекций и эффектов
нефармацевтических вмешательств в национальном масштабе, а также использование вакцин
становятся более актуальными в контексте пандемии COVID-19. Если динамика детских
респираторных вирусных инфекций демонстрирует некоторые различия на национальном и
местном уровнях, в зависимости от нормативных требований, касающихся здоровья, респираторные
вирусные патогены имеют типичную картину заболеваемости. Таким образом, мы предполагаем, что
ожидаемое снижение частоты распространенных респираторных вирусных инфекций, несомненно,
окажет положительное влияние, например, на облегчение нагрузки на здравоохранение, которое
борется с пандемией COVID-19. Однако мы подозреваем изменение привычных сезонных
характеристик распространенных респираторных вирусных инфекций. Мы также предполагаем, что
строгие долгосрочные ограничения естественного распространения респираторных вирусных
инфекций могут привести к появлению трудно предсказуемых эпидемиологических вспышек. Кроме
того, сложный баланс между естественным желанием человечества вернуться к нормальной жизни и
желанием контролировать новую, динамично развивающуюся инфекцию может привести к новым
угрозам со стороны старых и хорошо известных патогенов. Наконец, мы предполагаем, что
отсутствие регулярной циркуляции вируса гриппа может привести к высокому уровню
несоответствия и значительному снижению эффективности вакцины против гриппа.
Ключевые слова: COVID-19, SARS-CoV-2, гипотеза, респираторные вирусные инфекции, грипп, RSV,
риновирус, дети
Для цитирования: С. Лазова, Т. Великова. Динамика детских респираторных инфекций во время
пандемии COVID-19: во время карантина и вне него. Центральноазиатский журнал медицинских
гипотез и этики. 2021:2(3):153-161. https://doi.org/10.47316/cajmhe.2021.2.3.04
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Abstract
The Directory of Open Access Journals (DOAJ) is a leading whitelist of open access journals (OAJs), that is, OAJs that
are presumably safe to publish in, or scholarly, because they follow best practices established by
COPE/DOAJ/OASPA/WAME. Academics rely on the DOAJ to select OAJs of choice, and filter for particular needs, for
example, English-only or no article processing charges. A search of DOAJ-indexed OAJs publishing work on ornamental
research identified five OAJs, but 60% of them had incorrect and thus misleading information. The ‘last update’ of all five
OAJs were outdated. The DOAJ must ensure that indexed OAJs have updated information. The Editors of OAJs also
bear responsibility.
Keywords: Academic societies, Bibliographies as topic, COPE/DOAJ/OASPA/WAME Best principles, Open access
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basic information about the publisher, best practices,
journal metadata, copyright or publishing rights/licenses,
and archival, and links to relevant OAJ websites. If
correct, accurate and up-to-date, such information is
useful for academics searching for a potential target OAJ
to submit their research findings or paper.

INTRODUCTION
The Directory of Open Access Journals (DOAJ) has
become one of the leading contenders for safe-topublish-in open access journals (OAJs) in recent years.
The DOAJ itself claims that it “is a community-curated
online directory that indexes and provides access to
high-quality, open access (OA), peer-reviewed journals”
[1]. The DOAJ Seal is the DOAJ’s maximum stamp of
academic quality and scholarly approval [2]. To date, the
DOAJ has claimed to index 16,875 OAJs, 11,972 of
which do not carry any article processing charges
(APCs). Several of the DOAJ-indexed OAJs had (7 years
ago) [3], and continue to have, variable pricing options
related to APCs. In terms of functionality, the database
of OAJs is well structured and organized, and the search
function is useful and user-friendly. Each entry offers

However, the DOAJ was not always this well-structured,
and has faced challenges and criticisms in the past. The
biggest challenge that the DOAJ likely faced in its history
was the apparent listing of unscholarly (possibly
“predatory”) OAJs. Facing public scrutiny and pressure
from scholarly OAJs, publishers and societies, the DOAJ
reassessed its indexed members in a thorough process
of reaccreditation [4]. The DOAJ is considered by OA
scholars to be a premium OAJ whitelist, particularly
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those journals that carry the DOAJ Seal, which is the
DOAJ’s mark of scholarly quality [5], alongside its ethics
branding, namely that those OAJs follow principles of
transparency and best publishing practices [6]. It is not
necessary for all DOAJ-indexed OAJs to be Plan Scompliant [7].

indicated as being €320 [15]. However, it is in fact €320
plus VAT, which in the Czech Republic is 15% for
books/journals, so the actual price of the APC would be
€368 [16] (or €48 higher than the indicated DOAJ price).
The DOAJ thus lists incorrect and misleading information
for at least 60% of the five screened OAJs.
Consequently, from among these five possible target
OAJs, only two of relevance and fitting the desired
criteria (English, no APCs) actually fitted the desired
profile, although each had to be independently and
manually verified since the DOAJ information was not
always accurate.

Despite these guarantees of quality, fluxes in OAJs that
were indexed and then delisted from the DOAJ suggests
that the screening criteria are still not as robust as they
should be and that the DOAJ is lacking careful review of
its indexed OAJs [8]. In January 2021, less than one-third
of DOAJ-indexed OAJs had a ‘last update’ date in 2020,
indicating that 70% of the OAJs had information outdated
by at least one year [9]. This affects the reliability of
information provided by the DOAJ to academics, and
may thus reduce the usefulness and reliability of the
DOAJ platform [10].

Separately, one of the OAJs (RCSH) [17] indicates a
mandatory ORCID for all authors, which is a very
important exclusionary policy that can be perceived as
being unfair or even discriminatory against those without
an ORCID and who might not wish to obtain one [18].
Therefore, for this OAJ [19], and for all others indexed by
the DOAJ, it would be useful to list ORCID requirements
for submission in the ‘best practices’ section of each
OAJ’s profile to match the journal website’s instructions
for authors.

TESTING THE DOAJ: APPLICATION
TO ORNAMENTAL RESEARCH
To test the reliability of the DOAJ in identifying OAJs that
publish ornamental research, which is a highly
specialized field of horticulture and a subset of plant
science, the DOAJ was searched using the keyword
“ornamental”. Surprisingly, without setting any filters,
only five hits were revealed. In fact, the objective was to
find OAJs that published papers in English and that did
not charge an APC, given that the author is unfunded
and thus unable to pay APCs, or OAJs with an APC
waiver. The five possible target journals (in order of
listing) were as follows: Journal of Horticulture and
Postharvest Research (JHPR), Romanian Journal of
Horticulture, Ornamental Horticulture (OH), Revista
Chapingo Serie Horticultura (RCSH), and Horticultural
Science (HS). This is a small percentage of all OAJs
indexed by the DOAJ. Adjusting the search function to
the broader keyword “horticulture” revealed 55 choices
of OAJs. However, to appreciate if they publish work on
ornamental research, each had to be screened
manually, totally defeating the purpose of a search at the
DOAJ for “ornamental”.

CONCLUDING REMARKS
OAJs and publishers indexed by the DOAJ, a publishing
whitelist, are only included based on best publishing
practices. In exceptional cases, a “superior” academic
quality stamp called the DOAJ Seal exists in
approximately 10% of all DOAJ-indexed OAJs [2]. In this
paper, a search for OAJs related to ornamental research
only revealed five results, all of which had outdated
information and at least two of which had erroneous and
thus misleading and unreliable information. This status
affects the usefulness of that information, and negatively
impacts the academic experience of would-be authors
seeking a possible target OAJ to publish their work.
Admittedly, the sample size is only five and similar
analyses would need to be conducted by other authors
in other fields of study, to appreciate whether the findings
made by the Morrison working group [9, 10] holds true
for other OAJs indexed by the DOAJ.
Currently, the DOAJ appears to be very flexible and not
at all strict with respect to the updated information status
of indexed OAJs. That is a problem. It relies on the
owners of OAJs and OA publishers to provide updates.
This policy should change, and the DOAJ should “chase”
indexed OAJs and OA publishers to provide at minimum
yearly updates, or better, updates every six months.
Those OAJs and OA publishers should have the
responsibility of ensuring that all information on their
DOAJ profile is correct, accurate and up-to-date. To

All five entries are outdated, that is, the ‘last update’
ranges from November 8, 2017 to February 24, 2021.
One OAJ (OH) published in Brazil is indicated as having
no APC [11], even though the journal website indicates
that the APC is 300 Brazilian Reais (about €48) [12].
Another OAJ (JHPR) published in the IR Iran is indicated
as having an APC of one million Iranian Rials (about €20)
[13], although the journal website indicates that the APC
is waived for non-Iranian authors [14]. For a third OAJ
(HS) published in the Czech Republic, the APC is
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inculcate a culture of academic responsibility and to
appreciate the importance of such indexing for their
publishing portfolio and reputation in the world of OA
publishing, a soccer-like penalty system could be
implemented. In such a system, any DOAJ-indexed OAJ
and OA publisher that is indexed but fails to update after
six months following an automated DOAJ-issued
reminder (yellow card), and then again after one year
following an additional request and reminder, should be
delisted (red card). Strict re-enlisting policies should also

be in place to avoid frivolous use or abuse of the DOAJ’s
indexing protocol.
Finally, neither the “quality” of OAJs indexed by the
DOAJ, nor the integrity of the covered literature have
been tested. This is an essential post-publication
analysis that eventually needs to be conducted for all
DOAJ-indexed OAJs.
CONFLICTS OF INTEREST
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DIRECTORY OF OPEN ACCESS JOURNALS ПЛАТФОРМАСЫНДАҒЫ АҚПАРАТТЫҢ
ЖАҢАРТЫЛУЫ ОНЫҢ НАҚТЫЛЫҒЫН АРТТЫРУЫ МҮМКІН
Түйіндеме
Directory of Open Access Journals (DOAJ) – бұл ғылыми жұмыстарды жариялауға болатын ашық қол
жетімді журналдардың ең беделді тізімі, өйткені олар жаһандық редакторлық ұйымдар белгілеген
ұстанымдарға сәйкес келеді. Ғалымдар мақсатты журналдарды таңдау үшін DOAJ қолданады.
Ыңғайлы болу үшін платформада параметрлер бойынша сүзгі қарастырылған, мысалы, мақалаларға
ақы төлеуді талап етпейтін ағылшын тіліндегі журналдар мен басылымдарды таңдау үшін.
Декорация саласындағы зерттеулер үшін ашық қол жетімді журналдарды іздеу платформада
ескірген, дұрыс емес және жаңылыстыратын ақпараты бар бес басылымды анықтады. Индекстелген
көздер жаңартылған ақпаратымен келтірілгеніне DOAJ кепілдік беруі керек. Бұл дереккөздердің
редакторлары да жауапты болып табылуы тиіс.
Түйінді сөздер: Академиялық қоғамдар, библиография тақырып ретінде, COPY / DOAJ / OASPA /
WAME ең жақсы ұстанымдары, ашық қол жетімді басылымдар, мерзімді басылымдар тақырып
ретінде, жыртқыш журналдар, этика, ақ тізімдер
Дәйексөз үшін: Тейшейра да Силва Ж.А. Directory of Open Access Journals платформасындағы
ақпараттың жаңартылуы оның нақтылығын арттыруы мүмкін Ашық қолжетімді журналдар
анықтамасын жаңартылуы ашық қолжетімділік платформасының сенімділігін арттыратын мүмкіндік
туралы. Медициналық гипотеза мен этиканың Орта Азиялық журналы. 2021:2(3):162-165.
https://doi.org/10.47316/cajmhe.2021.2.3.05
ОБНОВЛЕНИЕ ИНФОРМАЦИИ НА ПЛАТФОРМЕ DIRECTORY OF OPEN ACCESS JOURNALS
МОЖЕТ ПОВЫСИТЬ ЕЁ ДОСТОВЕРНОСТЬ
Резюме
Directory of Open Access Journals (DOAJ) – это наиболее авторитетный регистр журналов открытого
доступа, в которых можно публиковать научные работы, поскольку они привержены принципам,
установленным глобальными редакторскими организациями. Ученые используют DOAJ для отбора
целевых журналов. Для удобства на платформе предусмотрен фильтр по параметрам, например, для
выбора англоязычных журналов и изданий, не требующих оплату за статьи. Поиск журналов
открытого доступа для исследований в области декорации выявил пять изданий, по поводу которых
на
платформе
содержалась
устаревшая,
неверная
и
вводящая
в
заблуждение
информация. DOAJ должен гарантировать, что проиндексированные источники представлены
с обновленной информацией. Редакторы этих источников также должны нести ответственность.
Ключевые слова: Академические общества, библиографии как тема, лучшие принципы COPE /
DOAJ / OASPA / WAME, публикации открытого доступа, периодические издания как тема,
хищнические журналы, этика, белые списки
Для цитирования: Тейшейра да Силва Ж.А. Обновление информации на платформе Directory of
Open Access Journals может повысить её достоверность. Центральноазиатский журнал медицинских
гипотез и этики. 2021:2(3):162-165. https://doi.org/10.47316/cajmhe.2021.2.3.05
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Recently, I have been awarded the “40 under 40”
recognition in the Medicine category for my educational
work during the coronavirus pandemic and was chosen
as one of the female role models by United European
Gastroenterology. In addition, I was invited by the
biggest publishing house in Bulgaria to write a popular
book for children’s immune system and health, and I am
very eager to start this project.

Introduction
I am currently an assistant professor at Sofia University
St. Kliment Ohridski, Sofia, a specialist in the
Department of Clinical Immunology at University
Hospital Lozenetz, and an affiliate editor in the Central
Medical Library at the Medical University of Sofia in
Bulgaria. My specialty and expertise have allowed me to
be active at both the laboratory and the clinic. I also have
a master’s degree in public health and health
management, which has been very useful in helping
overcome the challenges of the COVID-19 outbreak.
In the field of scholarly publishing, I serve as a reviewer
for about 60 Web of Science listed journals and editorial
board member of several medical journals, especially
after receiving my certification as a reviewer at Publons
Academy. This experience has allowed me to gain
knowledge and confidence to mentor other young and
inexperienced reviewers and researchers. Among the
journals that I mostly review for are Rheumatology
International, Archives of Rheumatology, World Journal
of Clinical Cases, Diagnostics, Cancers, Allergy,
Advances in Rheumatology, and European Review for
Medical and Pharmacological Sciences.

My research career (mentors, path,
and main achievements)
In the course of my research career that started ten years
ago, I had been privileged to have many dedicated
mentors. I would say that my love for science, particularly
immunology, took root during my medical student years.
I am truly grateful to Professor Iskra Altankova and
Professor Dobroslav Kyurkchiev for the opportunity of
becoming a Ph.D. student and then as a resident in
clinical immunology. They were the academic
researchers and educators who actively cultivated my
critical thinking and research interests.
My career began after receiving a doctor of medicine
degree from the Medical University of Sofia in Bulgaria
while working as a nurse at the Children Intensive Care
Unit at the National Hospital of Cardiovascular Diseases
in Sofia for several years. Following my medical
education, I completed my Ph.D. in 2014. My doctoral
thesis focused on a study of the immunological
parameters for intestinal inflammation to establish novel
markers for the diagnosis and follow-up study of patients
with inflammatory bowel disease. After obtaining a
specialty in clinical immunology in 2016, I did my
postgraduate training at the Medical University of Sofia

I run a personal blog on immunology and have social
media pages dedicated to presenting science and
medical information in an understandable language. I
find it rewarding to write popular medical articles for
international sites and reading psychological and classic
books as hobbies. I am blessed with two small children,
a loving husband who is a medical doctor, and our pet
dog. Indeed, professional career and personal family
lives have been more than challenging to handle, and a
balance between them is only imaginary.
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and obtained a master’s degree in public health and
health management in 2017.

can mutually exchange knowledge with me giving them
essential details in immunology and with them refreshing
me with their advance medical education. I also have
experience in online education as a creator of free
medical courses in vaccines and probiotics for patients
and doctors. Therefore, participating as a lecturer in
webinars for medical students, doctors, and specialists
is important for me.

To date, I have participated in more than 15 scientific
projects on various topics, but mainly in the field of
autoimmune disorders, mucosal inflammation,
cytokines, microbiome, inflammatory bowel disease,
diabetes, and asthma. In collaboration with specialists
from other medical fields, all of these projects have
provided me a solid background in publishing more than
100 high-impact scientific papers. What I consider as my
milestone for becoming a good researcher and a wellpublished author was when I became a reviewer for
scientific journals. I then fully realized the main
ingredients and recipe for writing an excellent paper. A
good study design and methodology are important as
they define the publishing outcomes. I would say that the
most valuable lessons I learned from seasoned and
leading professionals, such as the “ABC” of handling a
paper from Iveta Miteva who is an experienced editor of
the Central Medical Library at the Medical University of
Sofia, and the efficient and very practical advice of
Professor Yuri Gasparyan, have helped me to gain indepth knowledge and experience in both scholarly
writing and reviewing papers.

How
research
and
education
transform amidst the COVID-19
pandemic
The current COVID-19 pandemic has changed many
aspects of our routine laboratory, clinical and research
work. As researchers, we have faced many challenges
in designing and starting studies, conducting small trials,
and establishing experimental settings. At the same
time, we continue to experience the uncertainty of
whether we will be able to complete a started project or
not. In some cases, research work has been postponed
during the intensive infection waves. However, we made
use of our time during the lockdowns and infection waves
by completing our journal articles. Many of my
colleagues completed and published behind-theschedule articles, which proved very fruitful for our
academic careers. We have to keep in mind that
networking, conferencing and participating in other
scientific and educational activities help us grow and
move forward during the pandemic. Fortunately, the
scientific community has rapidly evolved into the new
normality which has kept research in progress.

However, I fully realize that no excellent article can be
published without the considerable support and
participation of other researchers. This is tremendously
important for generating and putting forward research
ideas to arrive at a well-reasoned approach to a complex
scientific problem. Furthermore, I find it very fulfilling to
inspire and motivate the next generation of scientists.

In terms of education, we extended our teaching activity
and especially our online trainings. On these occassions,
I include not only the education of students at universities
but also the education of citizens. The COVID-19
pandemic occurred during my maternity leave and so I
had to switch to working from home. As my specialty
became the central focus during the pandemic, I decided
to help both non-medical people and my colleagues by
searching, interpreting and providing verified scientific
information about SARS-CoV-2”, the immune system,
vaccination and information related to the COVID-19
pandemic. I volunteered as a contributor to the
coronavirus /information/ page, and as a translator of
scientific articles about COVID-19 with other volunteers
in a national initiative, wrote several scientific articles
about coronavirus, and answered questions in medical
groups on social networks together with colleagues and
other medical professionals. These endeavors brought
me great satisfaction when I and other volunteers were
able to help people understand the complexity of the

My career as an educator (mentors,
path, and main achievements)
I have always wanted to teach and mentor students. This
came to fruition six years ago when I was first assigned
as an assistant professor at the Departmenf of Clinical
Laboratory and Clinical Immunology at the Medical
Univeristy of Sofia. Since then I have enjoyed and never
stopped teaching, even during my two maternity leaves.
Three years ago, I moved to Sofia University at the
Department of Internal Medicine, Clinical Pharmacology,
Pediatrics, Epidemiology, Infectious and Skin diseases.
I am also a guest teacher for online training in clinical
immunology for students at Medical Faculty, Trakia
University. I continue to improve my skills and spread my
reach, aiming to collaborate as a guest professor in
leading universities in Europe and across the world.
What I find very inspirational is communicating with
young and highly motivated students. I believe that we
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SARS-CoV-2, immune responses or the pandemic as a
public health threat.

driving engine for the development of any country is
quality research. Bulgaria desperately needs to increase
the qualification, education and ethics of its scientists.
The key to success is to work together consistently and
continuously to improve all these aspects. This
collaborative effort will enhance the credentials of our
studies and science. I believe that the optimal approach
is to have a combination of online and onsite educational
activities. In the interim, we have to adapt and learn more
from the current circumstances, using time and
opportunities wisely and gaining more experience in
online education. This will pave the way for improving our
knowledge on how to properly use new technologies,
expand our networks, establish new connections, and
create new ideas.

For several months, I was also engaged in the hot phone
line of the National Patient Organization to answer the
people's questions on COVID vaccines. When we
started working together with more people and
colleagues during the pandemic, and provided verified
and simplified medical information to the citizens,
everything went to the next level. This was my modest
contribution to the COVID-19 pandemic while I was at
home with my two young children. At the same time, my
colleagues worked on the front line with COVID-19
patients. I found many like-minded people whom I was
privileged to establish a network.
Moreover, I developed my twitter account further using it
to spread and obtain scientific information and discuss
with colleagues across Europe and the world.
Interestingly, the
words
“immunology”
and
“epidemiology” began to be pronounced correctly during
the pandemic as I and my colleague Dr. Hristiana
Batselova look at the events that have continued to
unfold.

My message to ongoing researchers
and educators in Central Asia
I would like to encourage you to never stop educating
yourself. Keep improving your skills and knowledge, and
stay up to date in your field. These attributes will open
more doors for you to work as a researcher, educator,
clinician, biologist, and technician, among others. These
will also maintain or even increase your passion and love
for science. Always be an ethical and reliable researcher,
aiming to uphold the highest standards of science.
Welcome all opportunities that allow you to gain
experience and skills to advance in your career. Strive to
learn, be curious, and stay persistent.

How Bulgaria may benefit from
quality
research
and online
education
The research and academic situation in Bulgaria is
presently in disarray. Hopefully, this is just temporary. A
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The coronavirus disease 2019 (COVID-19) pandemic
has had an impact on several aspects of science editing.
For instance, due to additional daytime/nighttime duties,
some editors, reviewers and authors involved in
healthcare had to realign their duties on editing, writing
and reviewing. Moreover, the increase in the number of
research on COVID-19 and the large number of
submissions on this topic have increased the demand for
science editing. When this was transpiring, restrictions
and lockdowns led to a shift from several face-to-face
editorial activities to virtual alternatives [1].

virtual meetings and managing virtual teams [3].
Accordingly, 10 tips for better virtual meetings were
offered: inviting only those who really need to attend the
meeting, taking only the time required, assigning a
person to take the minutes, delegating a gatekeeper to
help maintain focus on the agenda topic, using visuals
and webcams, sharing information before the meeting,
stating the purpose of the meeting and setting the
guidelines, appropriate management of the flow, using
technology to increase engagement, and closing the
meeting by stating the next steps and allowing the
attendees to give comments [3].

For more than one year now, online meetings have
become part of our lives. There are, of course, several
disadvantages of virtual meetings. Nature pooled its
readers regarding their experience with online scientific
meetings [2]. Poor networking opportunities appeared as
the biggest drawback of virtual conferences (69%), with
time-zone differences being the second most reported
drawback (12%). On the other hand, the readers also
appreciated some of the advantages of virtual meetings.
Accessibility (49%), lower carbon footprint (21%) and
lower cost (19%) were appreciated the most about virtual
meetings [2].

Despite its challenges, the perceived positive benefits of
videoconferencing make it likely to be continued after the
COVID-19 pandemic [4]. Seventy-four percent of the
readers who responded to Nature’s pool think that
conferences should continue to be virtual or have a
virtual component after the COVID-19 pandemic [2]. A
cross-sectional, internet-based survey evaluated
physicians’ attitude towards webinars and online
education [5]. The researchers concluded that webinars
should be regarded as complementing traditional inperson methods, instead of replacing them [5].

Disadvantages related to virtual conferencing can partly
be overcome using appropriate strategies. In this
respect, Baker and Murphy proposed a set of guiding
principles and best practices with regard to conducting

It appears that virtual meetings will continue to some
extent in the future. In this regard, paying careful
attention on how to conduct successful online meetings
would increase efficiency.
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