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ABSTRACT
The goal
pathological patterns (PPs) in relation to the COVID-19

is to develop a conceptual understanding of
pandemic, waves, and outbreaks. The concept of PPs is based
on observations of PPs in elderly patients aged 65+ (2020-
November 2025) in relation to COVID-19, acute respiratory
viral infections, and acute respiratory infections. It is supported
by our own publications on PPs in macro-systems of the body
that are in contact with the external environment (using the
examples of the skin and mucosal envelopes). The main
provisions of the concept, and the principles of PP analysis are
outlined. A personalized analysis of PP patients with signs of
COVID-19 (lung damage, erythema and skin rashes, mucosal
disorders in the absence or low titers of anti-COVID-19
antibodies), including those vaccinated and revaccinated against
COVID-19, was conducted in connection with the pandemic
and subsequent waves and outbreaks of COVID-19. The results
indicate the high sensitivity of the body's macro-systems. Early

and later short-term manifestations on the skin and mucosa of

PP erythemas, rashes, and other types of lesions in connection with the COVID-19 pandemic

and further seasonal manifestations of post-COVID syndrome and long COVID-19 have been

established. Cascade chains have been identified that combine primary and secondary PPs in

connection with the seasonality of COVID-19, including those that reflect changes in the
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circulatory system. Against the background of the similarity of the primary PPs in patients,
the secondary PPs were characterized by an increase in the diversity of differences between
patients, which could be represented as a personalized unique tree of the patient's pathologies.
The contribution of the patient's existing pathologies (including chronic ones) to the
formation of such a tree was noted. The branching of the tree during periods of long COVID-
19 reflected the combined nature of the resulting PPs under the influence of acute respiratory
viral infections and acute respiratory diseases. Based on a generalized analysis of the PPs of
patients' macro-systems in contact with the external environment during periods of pandemic
and later outbreaks of COVID-19, a concept of PPs has been proposed. The key terms of the
concept have been described. The diagnostic and prognostic significance of the concept, as
well as its connection to infection, have been assessed. The prognostic value of the concept
lies in its ability to predict the development of characteristic early and later personalized PPs
in relation to post-COVID-19. A classification of the PP topography has been provided. The
concept allows for the development of therapeutic vectors in PPs and strategies for
accelerated elimination of PPs. The data and approaches presented in this article will help in
the diagnosis, prognosis, prevention, and treatment of post-viral syndrome in connection with

viral infections.

KEYWORDS: COVID-19, post-COVID-19 syndrome, long COVID-19, skin and mucosa,
pathological patterns, erythema, rashes, cornea, vitreous body, pathological and therapeutic

vectors, pathological tree, rheumatic syndrome, rehabilitation.

ABBREVIATIONS

LC long COVID-19

PPs pathological pattern(s)

PS post-COVID-19 syndrome

ARVI acute respiratory viral infections
ARI acute respiratory infections (bacterial)

CNS central nervous system

1. INTRODUCTION

During periods of pandemics, waves and outbreaks of COVID-19, elder patients are
particularly susceptible to viral infection. They are more likely to experience COVID-19,
post-COVID-19 syndrome (PS), and long COVID-19 (LC). Early significant signs
(precursors of diseases, components of PS, and LC) of COVID-19 include temporary (rapidly
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resolving within up to 10-14 days) pathological images/patterns (PPs) on the skin and

mucosa.

The aim is to summarize, supplement and develop previously published materials.t 143! jn

the form of a concept of PPs in connection with the pandemic, waves and outbreaks of
COVID-19.

2. MATERIALS AND METHODS
Observations on patient pathologies (November 2019-November 2025) in connection with
the COVID-19 pandemic and its outbreaks; own publications on the PPs of the body's macro-

systems contacting the external environment during PS and LC were used.

3. MAIN CONTENT

3.1. Provisions of the PP concept in connection with COVID-19 [1-11] (see also the
dictionary of terms)

* Waves of the COVID-19 pandemic caused by the Omicron strain and other similar
aggressive COVID-19 strains (as well as seasonal outbreaks of COVID-19 caused by
moderate exposure to other later strains of COVID-19) contribute to the appearance/
manifestation of specific characteristic PPs on the skin and mucosal envelopes in patients.

* There is a visually detectable effect of macro-systems of the body in contact with the
external environment at the PP level, due to the high sensitivity of macro-systems in
connection with COVID-109.

* Personalized PPs are characteristic of the patient and reflect the patient's pathology history
(pathology tree) against the background of the COVID-19 waves.

* PPs are unique. This means the uniqueness of PPs in terms of their present or next location,
mosaic, type of asymmetry, current time.

* The observed dynamics of PPs allows to reveal both chains of PPs over time and cascades
of PPs that can be branched.

* There is a continuity of PPs, which assumes partial similarity of the resulting/ final PPs at
the moment with the previous ones.

* PPs during outbreaks of COVID-19 are expected in places of preserved earlier pathologies,
reflecting their possible further development in breadth (for example, rashes of densely
located pimples on the skin above the injured shin bone, under the eyes above the right side
of the cheekbones) and in depth (overlapping erythema circles with a diameter of 1.5-2.5 cm
on top of each other on the skin above injured knee).
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* Memory can be expressed in understanding the history of PPs as a process of developing
PP properties, taking into account the stages of PPs in the chain.

* Resonance characterizes a sharply marked (in time and amplitude) sensitized preferential
choice of the asymmetric arrangement of PPs in response to factors caused by COVID-19
(similarity to allergic reactions).

* PP hypersensitivity characterizes a large-scale (not strictly localized, with a relatively wide
coverage of the territory) response of the body during the waves of COVID-19.

* The asymmetry (external and internal) of PPs is a key criterion for the status of a mosaic
pattern as pathological and in a functionally active aggressive state. It is opposed to the
symmetry of PPs as a state of achieved calm, "rest", a stationary phase of PP functioning.

* PPs are characterized by an architecture that includes the entire territory, a mosaic of
elements (their variation) with the dynamics of their interrelationships in shapes and vectors.
* PP vectors (vectors in/within PPs) can help in early diagnosis, prognostication, prevention
and therapy of PS and LC of the patient.

* Pathology tree is personalized, reflects the history and cascade branching of PPs, the
contribution of concomitant PS and LC pathologies. It is an effective tool for developing an
optimized algorithm when considering personalized prevention and therapy of a patient.

* There is an acceleration of the progress of existing personalized comorbidities
corresponding to the patient's personal pathology tree in the conditions of PS and LC.

* There is a partial (with the exception of the vascular systems of the body) uncertainty of the
exact programmed response to the localization of PPs induced by viral (COVID-19,
combinations of COVID-19 with acute respiratory viral infections (ARVI) and the bacterial

acute respiratory infections (ARI)) infection.

3.2. The PP concept makes it possible

- To explain and monitor the history of personalized PPs against the background of outbreaks
of infection.

- To establish the history/ chronology of the patient's PPs.

- To order the patient's characteristic PPs, including within the framework of a personalized
pathological tree.

- To analyze the diagnostic value of PPs (in relation to early and rapidly passing/ reversible/

rapidly rehabilitating skin and mucosal PPs).
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- To predict features of PPs (including forecasting/anticipating possible early and
rapid/reversible skin and mucosal PPs, including, for example, during epidemic outbreaks of
COVID-19).

- To establish links between PPs and infections (for example, outbreaks of COVID-19).

- To classify of PPs in connection with COVID-19./2+24

- To describe the algorithms of possible ways of prevention and therapy of the patient in
conditions of PS and LC.

3.3. Strategies to combat PP in connection with COVID-19, PSand LC
Based on the PP concept, we have proposed strategies to prevent the development of PP in
connection with PS and LC.

Earlier, we proposed the PP concept, outlined its principles, described examples of PP, and
gave a classification of PP skin, depending on the shapes of the constituent elements,
location, and topography of their features. The precursors/predictors and related early and
subsequent processes of combined pathologies of PS and LC in patients are characterized.
Approaches to the creation of a prognostic model of the development of PS, including in the
patient's LC, are formulated. An assessment of the influence of individual precursors on the

formation of a personalized pathological tree of the patient is given.

Strategies to counter the development of PS variants in patients may include:

* Constructing vectors and gradients of and within dominant regions in PP (forecasting,
modeling, and conducting optimized therapy).

* Simplification of the personalized pathology tree (cutting off branches in the tree and
reducing PS factors) (regular medical check-ups in connection with LC and selective
treatment of existing or identified new diseases, including chronic ones).

* Preventing the acceleration of the development of pathologies (recommendations of
antiviral drugs).

* Strengthening of molecular and cellular defense systems (by supporting the protection
systems of innate and antibody immunity).

* The use of cognitive mechanisms to support prevention and therapy.

* Other preventive actions as an additional resource for prevention and therapy (in addition to

vaccination and revaccination; physiotherapy, others).
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3.4. Further ways of development and application of the PP concept

- In ophthalmology (eyes, including the shell, cornea, lens, vitreous body and retina).!¥2¢:37]

- In rheumatology (arthritis, other joint lesions, fibrosis, autoimmune diseases of organs and
tissues).[+25:26:27]

- In oncology™® including the connection with the metastasis of cancer cells with lymph
through the thoracic lymph duct.

- In central nervous system (CNS) investigation, cognitive impairmentm]: viral (varying
manifestations of COVID-19 strains, especially in conditions of PS and LC; the resulting
effects of COVID-19 strains in combination with ARVI and the bacterial ARI), bacterial
action (staphylococci, others), fungal action, mixed.

- Molecular and cellular macro-systems (innate immune systems [cytokine and lectin systems
co-functioning with protective cells at the reception level], probiotic systems of mucosal
immunity; co-functioning of innate, probiotic and adaptive immunity).[3%33:3445]

- The circulatory system.>®°2%% Thys we found that the PP is closely located in accordance
with the topography of the vascular system of the blood localized with the neurovascular
nodes and plexuses (sinusitis cavities of the nose and forehead, a node under the knee joint,
rashes on the cardiac side of the chest, blood vessels near the affected sweat glands,
pulmonary embolism).

- Others (association of PP with existing pathologies of internal organs and tissues, for
example, pulmonary fibrosis, cataracts and lesions of the vitreous body of the eyes; expanded
ideas about PP include not only visible changes on the skin and mucosal envelopes;
association with lesions of vascular systems [not only the circulatory, but also the lymphatic

system, the system of glandular sweat ducts]).

4. CONCLUSION
The above strategies for countering the development of PS and LC in patients with PP in
connection with COVID-19 will be useful for the prevention and treatment of PP observed in

conditions of the spread of viral respiratory infections among the population.

5. DICTIONARY OF TERMS

A. Patterns. The patterns are characterized as localized on the skin. Patterns on the skin are
classified as:

*homogeneous and heterogeneous (according to the composition of the constituent elements;

homogeneous flat erythemas without protrusions; heterogeneous flat erythemas as a result of
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inaccurate superposition of several circular erythemas; heterogeneous erythemas with
independent pain and hour centers);

*asymmetrical and symmetrical: relative to body parts ("left-right™); taking into account the
internal symmetry of the parts of the pattern (see also "PP architecture™);

*erythematous (with the presence of flat spots: circular, ellipsoidal, complex, for example,
with irregular/off-center overlapping of circles);

*in the form of rashes - combinations of numerous papules of slightly varying size (usually 1-
4 mm in diameter, without suppuration);

* initiated, early, primary;

*late (secondary), functionally similar and time-linked to primary;

*signaling, significant for early diagnosis and prognostics;

*taking into account the contribution of existing chronic diseases (the influence of a

personalized pathological tree, including according to medical examination data).
Patterns are characterized as pathological in violation of the rules described below.

B. Seasonality of PPs (association with seasonal infection - outbreaks/ waves of COVID-19,
ARVI and/or bacterial ARI in combination with COVID-19; reflects the events of the
COVID-19 pandemic, 213151617

C. Post-COVID-19 syndrome (reflects the effects of COVID-19; secondary PP associated
with primary PP; contribution and development of new and concomitant diseases

corresponding to a personalized pathology tree; include representations of LC).13

D. Long COVID-19 (reflects the appearance and manifestation of pathologies in the long-
term periods after the detection of signs of COVID-19).[232438:394041] ppg jn | C conditions
are more complex and diverse in nature when compared with usual PS and include the

influence of skin-related pathologies of other tissues and organs.

E. Macro-systems (organ-type; represent compact visual areas of the skin adequate to
infectious effects, in contact with the external environment (accounting for events in the
subcutaneous layer of connective tissue with a network of blood vessels) and mucosa (using
the examples of eyes, lips, sweat glands and the mucosal envelopes of the urogenital system),
manifested in the form of patterns; subcutaneous/mucous/ shell tissue and molecular cellular

systems as factors of macro-systems in contact with the environment.[0-18:281
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- Sensory macro-systems which react as highly sensitive systems to infections.! 41924

F. Personalized PPs (characterize the only selected patient; reflect the history of the patient's
PP; in the case of COVID-19, they reflect the relationship with seasonality, region, infection
features [including those combined with ARVI and/or ARI, characteristic lesions of the skin
and mucosal envelopes, including in combination with lesions of other types of macro-
systems].[818.28

G. The uniqueness of PPs (reflects the uniqueness of the temporary location of PPs, including
in a cascade of alternating PPs; it is manifested in the sequential time-separated appearance
and localization of PPs in the next - already a new place, different from the previous
one)."1%%1 1t is caused by the short-term memory of rapid defensive responses of the body,

the central nervous system (CNS), including at the level of cognitive reactions.

H. Cascades of PPs (changes within the pattern; alternation and jumps in the localization of
patterns over time; indicates the combined effect of infections, including ARVI and/or
bacterial ARI, including the key/initiating role of primary patterns caused by COVID-19
pathogens); including reverse cascades as restorative and as completing patterns in the
direction of symmetry, a state of "rest" and the absence of a vector for the development of
pathology.!®"1928]

I. Continuity of PPs in relation to previous PPs: by type of PPs (similar rashes in the size of
inflammatory papules [usually, diameters in the range of 1-6 mm, mainly 2-4 mm]); by
asymmetry (left-right parts of the body); by time (at the same time [for example, after a
year]); overlap, repeatability of PPs [immediately, after a year], and development in a cascade
are allowed: ("%

-partial reproducibility of the coverage of the territory by previous PPs (weakened, less
pronounced response, due to asymmetry);

-overlap of the PP location area.

K. Memory (partial repetition of the constituent elements of PPs, including in the cascade of

PPs; the absence of a complete repetition of the previous PPs).["**!

L. Resonance is expressed in the presence, for example, of pain centers or skin scratching
points localized in PPs, in a specific place on the body, skin surface or mucosal envelopes;
there is a connection with hypersensitivity, including the contribution of allergic reactions
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and a pathological tree; it can also be expressed in the form of repeated (duplicated) rashes

close in time.

M. Hypersensitivity to PPs (due to preliminary sensitization of the skin and mucosal surface
as a result of previous PPs, increased response to external and internal stimuli, including the
presence of infection; the presence of pain or scratching of the skin over a wide area of the
skin).

N. Asymmetry and symmetry of PPs.

*Asymmetry is observed as a violation of symmetry

a) In the left-right symmetrical halves of the body (variants: the appearance of PPs on the left
or right; among early PPs: the initial predominance of PP severity on the left or right; later
alignment of the severity of early PPs due to the strengthening of a weaker PPs on the left or

right, respectively).

b) Within PPs against the background of cascading/ temporary changes (relocation of PP
elements: strengthening of some against the background of weakening of others; transition to

temporary and then stable mosaic gradients and vectors of elements).[’:*92¢]

Personal examples of passing/ temporary PPs in LC (the first 2 years of the pandemic: 2020-
2021) on the background of periodic pain in the left parietal part of the head (examples of
features of early PPs: superiority of erythemic circular spots on the thigh in the area of the
chronically damaged knee joint; overlapping two erythemic spots with pronounced pain
centers and scratching at the junction of the shoulder and neck; recurrence of herpes on the
lower lip; later: increased arthritis of the knee joint; changes in the skin of the sole of the
foot); on the right (early: eye mucosa; cataract progress followed by surgical removal,
temporary damage to the vitreous body of the eye; slight predominance of herpes at the
junction of the lips; later (mainly in 2022 and beyond): predominant rashes on one of the
sides and/ or one of the arms, left or right side of the chest). There was a mega-switching of
the patient's PP asymmetry over long periods of time according to the principle: "All PPs
earlier (mainly 2020-2021) — on the right"; "All PPs later (mainly 2022 and beyond)" - on the
left.” A mega-switch may indicate the person dominance of the left or right compartments of

the CNS in process control.
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*Symmetry of PPs.

- The external symmetry may reflect the "old" preserved patterns of the left-right half of the
body type due to the location of the "left half of the body [left pattern] — right half of the body
[right pattern]™).

- Internal (inside the PP there is a symmetrical image/ architecture, for example, a pentagon

in the ulnar fossa, made up of rash papules).

*PP architecture (for example, due to both left-right asymmetry and vectors {for example,
vectors in the left PP ulnar fossa are contrasted with the later “the same PP” internal
symmetry — the architecture of a symmetrical image within the rash in the right ulnar fossa is
a pentahedron measuring 3 cm in diameter [5 papules at 5 points of the faces] centered on the
fold of the fossa — 2-3 less pronounced papules}). With the complete symmetry of the PPs,
the architectural aspect of the unified picture of the left and right PPs can be considered

within the framework of "left-right".

O. Vectors in PPs are integrative, reflecting the mosaic heterogeneity of types and sizes, for
example, papules in rashes, and the internal and external asymmetry of their location. They
are localized in the initial, developing and residual PPs. A set of mosaic vectors that change
over time can be identified in the PPs. The final resulting vector of the pattern in time is
characterized as pronounced, stable, and residual. The vector assumes the presence of
gradients (mostly nonlinear), composed of the dominant areas of the pattern, its mosaic,
single elements/ constituent units in PPs).[t%42]

- Pathology vectors, pathological vectors (coincide with the periods of waves and outbreaks
of COVID-19; characterized by both asymmetry and a characteristic location on the patient's
body).

- Therapy vectors, therapeutic vectors (as mostly meaning and perspective). They are
constructed based on data on pathology vectors. They focus on the processes and directions

opposite to the pathology vectors.

P. The tree of PPs. The patient's pathological tree includes the history of PPs (for example,
since the appearance of COVID-19-initiated primary PPs on the skin) in connection with
current pathologies of both PPs and concomitant chronic diseases of macrosystems in contact
with the external environment, as well as internal tissues and organs.”?® It is built in terms of
time counting, starting from the primary PPs and then capturing the PS and LC. It reflects the
cascade and contribution of infections and previous diseases (including chronic ones) to the
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overall picture of the patient's pathologies. Characterizes the co-functioning/ combination of
pathologies and the divergence of the general status of the condition in patients due to the
development and elimination of some of PPs. Demonstrates the diagnostic value of primary
PPs, initiating further events.

- Acceleration of the development/ progression of pathologies.””! Based on the carriage of
COVID-19 strains, there may be an acceleration of concomitant pathologies, including

chronic diseases, in accordance with the personal pathology tree.

- Uncertainty factor (due to the inability to predict the exact answer based on the location on
the body, the architecture of the territory and the size of the PPs. It respects the personalized

and tendentious nature of the asymmetry and symmetry of PPs.
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