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Purpose: The aim of this study was to assess the incidence and characteristics of COVID-19 cutaneous manifestations among
geriatric patients infected with the SARS-CoV-2 virus.

Patients and Methods: Sixty-four nursing home residents in Dobre Miasto, Poland (mean age: 79 years) infected with SARS-CoV-2
were monitored for skin lesions during the epidemic outbreak in 2020. Only five of them presented COVID-19 dermatological
manifestation: vesicular (4 cases) and erythematous (1 case) skin lesions, which appeared after the remaining symptoms of the disease
had resolved.

Results: The average time between COVID-19 onset and cutaneous manifestation was 22 days. Skin lesions persisted in five cases
112, 17, 21,19 and 27 days, respectively, and were often accompanied by pruritus and neuropathic pain.

Conclusion: Skin manifestations of SARS-CoV-2 infection might be misdiagnosed or overlooked, particularly among elderly patients
with chronic diseases. The recognition of skin lesions due to COVID-19 might improve patients’ quality of life by reducing the
intensity of symptoms such as pruritus or neuropathic pain.
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Introduction

COVID-19 (coronavirus disease 2019) is a viral disease caused by SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2).' The first cases of COVID-19 were reported in 2019, whereas at the end of February 2022 the number of
confirmed SARS-CoV-2 infections worldwide exceeded 430 million, with more than 5.9 million deaths due to
COVID-19.% The initial symptoms relate to the respiratory system and include fever, cough and dyspnea, followed by
hematological, gastroenterological, cardiological, nephrological, neurological, psychiatric and dermatological disorders.’
Older adults are particularly vulnerable to being exposed to coronavirus infection, and due to multimorbidity, their risk of
complications and death in the course of COVID-19 increases.” The pathophysiology of the disease is multifactorial:
association with the immune response, hypercoagulability state, monocytic/macrophage activation syndrome, culminat-
ing in exaggerated cytokine secretion, called “cytokine storm”. Excessive activation of inflammatory mediator creation is
considered a cause of damage to the endothelium; hypercoagulability leads to multiple thromboses in the microvascu-
lature of the skin; changes in the cellular component of immunity with activation of the complement system, as well as
the possibility of direct entry of SARS-CoV-2 via receptor ACE2 (angiotensin-converting enzyme 2) and protease
TMPRSS2 (transmembrane serine protease 2) in the human endothelial cell in dermal blood vessels cannot be excluded
such as possible mechanisms of skin lesions forming. The cutaneous lesions might be polymorphic and include six main
patterns: maculopapular skin eruptions, chilblain-like acral pattern, urticarial rash, vesicular (varicella-like), livedo
reticularis and vascular (purpuric “vasculitic”) changes.“’5 Data from China at the beginning of the pandemic estimated
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the prevalence of dermatological manifestations of COVID-19 as 0.2%. It is currently considered that skin eruptions
appear in 5-20% of the patients.®'" This number might be underestimated due to difficulties in detailed physical
examinations as a result of the short time of contact between the doctor and an infectious patient and the increasing
number of patients who receive telehealth services without physical examination of the patient.’ Older adults, due to
common functional impairment, are even less often examined by physicians. The aim of this study was to estimate the
occurrence of skin eruptions in the course of COVID-19 among geriatric patients in a nursing home.

Materials and Methods

The residents of the Nursing Home in Dobre Miasto, Poland with COVID-19 were followed during an epidemic outbreak
in December 2020 for six months after the COVID-19 outbreak. The patients were observed from November 2020 to
April 2021. Out of 64 patients, five of them presented skin changes. The skin condition of the patients was documented
regularly in the care process by the nursing home staff — apart from three cases of bedsores immediately before or during
the outbreak, no new skin lesions were observed, except for five presented cases. None of the patients had allergic
cutaneous manifestations in their medical records or drug allergies. None of the residents had previously experienced the
SARS-CoV-2 infection, and none had taken the coronavirus serological tests prior to the infection. The patients were not
vaccinated — there were no vaccinations available at that time, and there were no symptoms of COVID observed among
patients from January to November 2020. The SARS-CoV-2 infection in December 2020 was confirmed by RT-PCR
(real-time reverse transcription polymerase chain reaction) detection of viral RNA in nasopharyngeal swabs. Among
three patients with varicella-like skin lesions, Varicella zoster virus (VZV) etiology was excluded by negative results of
a VZV IgM antibodies blood test. Other infectious backgrounds such as scabies were excluded (absence of characteristic
skin lesions and typical onset and the absence of the mite or mite eggs or fecal matter (scybala), according to Centers for
Disease Control and Prevention recommendation). The course of COVID-19 and patient treatment were documented by
a review of patient records. The pain level assessment as an element of usual care in a nursing home was performed, and
among patients reporting neuropathic pain symptoms (burning, tingling, pins and needles, itching, hyperesthesia to
touch), the probability of neuropathic origin was established using a DN4 Questionnaire (Douleur Neuropathique 4
Questions), where a score of 4 or more points made neuropathic pain possible. All patients gave their informed consent to
this study.

Case |

A 91-year-old woman with Alzheimer’s disease, hypertension, hypercholesterolemia and a history of ischemic stroke
with no prior skin conditions was diagnosed with a moderate course of COVID-19 (symptoms: dry cough, fever,
anorexia) without changes in arterial blood oxygen saturation. The patient was treated with metamizole, enoxaparin,
amikacin and amoxicillin with clavulanic acid. Thirty-two days after a positive RT-PCR SARS-CoV-2 test result and 18
days after the COVID-19 symptoms had disappeared, multiple vesicles filled with serous content appeared on the skin of
the chest, back, arms, elbows, axillae, shoulders and knees. Vesicles subsequently developed into erosions covered with
scabs, and excoriations were visible. At the region of the elbows and knees, larger erythematous-exfoliative lesions were
observed. The day before the appearance of the lesions, an intense generalized neuropathic body pain occurred (a score of
4 points on a DN4 Questionnaire), which lasted for about a month, and the skin lesions were severely painful and itchy.
Varicella zoster virus etiology was excluded. Treatment included fexofenadine and topical diflucortolone valerate with
gradual remission of lesions. For pain treatment, gabapentin and buprenorphine transdermal system were introduced. The
skin lesions persisted for 112 days until the patient died of another cause. The timeline is presented in Figure 1.

Case 2

An 81-year-old woman with generalized atherosclerosis, vascular dementia with a history of ischemic stroke with no
prior skin conditions, was under observation due to mild clinical presentation of COVID-19 (symptoms: weakness and
anorexia) without changes in arterial blood oxygen saturation. The patient was treated with enoxaparin. Eighteen days
after the positive RT-PCR SARS-CoV-2 test result and eight days after the COVID-19 symptoms had resolved, numerous
vesicles of various sizes, filled with serous content, appeared on the skin of the chest, back and upper limbs, axillae and
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Figure | Timeline showing the most significant events in Case |.

shoulders on an inflammatory background, from which erosions were covered with a subsequently formed scab. The skin
lesions were very itchy. The etiology of Varicella zoster virus was excluded. Fexofenadine and topical emollients were
used in the treatment. The symptoms lasted 21 days. The timeline is presented in Figure 2.

Case 3

A 79-year-old man with Parkinson’s disease, a history of ischemic stroke and grade 4/5 decubitus ulcer on the right heel
and no other prior skin conditions was diagnosed with a moderate course of COVID-19 (symptoms: fever, cough),
without changes in arterial blood oxygen saturation. The patient was treated with paracetamol, enoxaparin and
ceftriaxone. Twenty-two days after a positive SARS-CoV-2 RT-PCR test result and eight days after the resolution of
COVID-19 symptoms, erythema appeared on the skin of the arms and forearms and on the abdomen, forming vesicles
filled with serous content, subsequently evolving into erosions covered with a scab. No treatment except emollients was
administered due to the lack of complaints. Skin lesions persisted for 17 days. The timeline is presented in Figure 3.

Case 4

A 95-year-old woman with advanced Alzheimer’s disease and permanent atrial fibrillation on chronic anticoagulant therapy
with acenocoumarol was under observation due to mild clinical presentation of COVID-19 (symptoms: weakness, anorexia)
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Figure 2 Timeline showing the most significant events in Case 2.
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Figure 3 Timeline showing the most significant events in Case 3.
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without changes in arterial blood oxygen saturation. One month before the infection, there were rosacea-like lesions observed
on the skin of the nose and cheeks, which were successfully treated with topical metronidazole. Nineteen days after a positive
RT-PCR SARS-CoV-2 test result and nine days after the COVID-19 symptoms had resolved, small non-pruritic clustered
serous vesicles appeared on the skin of the left side of the chest, under the right breast and on the left side of the perineum on
the unchanged skin followed by scab-covered erosions and post-inflammatory scaling. The day before the appearance of the
skin lesions, the patient was suffering from severe neuropathic body pain and weakness (4 points in DN4 Questionnaire —
Douleur Neuropathique 4 Questions), which lasted for five days. Varicella zoster virus infection was excluded. Topical
diflucortolone valerate and emollients were applied as well as tramadol and pregabalin were used for pain treatment. The
eruptions lasted 19 days. The timeline is presented in Figure 4.

Case 5

A 90-year-old woman with dementia, hypertension, hypercholesterolemia and no prior skin conditions was diagnosed and
observed with mild clinical presentation of COVID-19 (symptoms: sub-febrile state, weakness, anorexia), without changes in
arterial blood oxygen saturation. The patient was treated with enoxaparin and amoxicillin with clavulanic acid. Seventeen days
after a positive RT-PCR SARS-CoV-2 test result and five days after the COVID-19 symptoms had resolved, well-demarcated
erythematous-exfoliative lesions appeared on the skin in the breast area, subpectoral area, axillae, shoulders and on the parietal
parts of the lower limbs, which were not very extensive. The patient complained of weakness and pruritus and was treated with
topical hydrocortisone acetate and emollients. The skin lesions lasted 27 days. The timeline is presented in Figure 5.
Photographs of skin manifestations are presented in Figure 6.

Results

The five cases of patients with COVID-19 skin manifestation described above represent 7.81% of all patients with
confirmed SARS-CoV-2 infection. The mean age of all infected patients was 79 years; the mean age of patients with skin
lesions was 87.2 years. The group of patients with confirmed infection included 13 men and 51 women, and among those
with skin lesions were one man and four women. The COVID-19 cutaneous manifestation started after the remaining
symptoms of COVID-19 infection had resolved (on average 9.6 days after) and on average 21.6 days after receiving
a positive SARS-CoV-2 RT-PCR test result. Skin lesions persisted, respectively, for 112, 17, 19, 21 and 27 days and were
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Figure 4 Timeline showing the most significant events in Case 4.

POSITIVE
COVID-19
TEST
%

L | | L | |
0 10 20 30 40 50 ~ Time [days]

0-12 days 17-44 days
SUBFEBRILE STATE ERYTHEMATOUS RASH
WEAKNESS
ANOREXIA

Figure 5 Timeline showing the most significant events in Case 5.
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Figure 6 Photographs of skin manifestations in presented cases (A) Case |; (B) Case 2; (C) Case 3; (D) Case 4; (E) Case 5.

often accompanied by pruritus and neuropathic pain. The characteristics of cutaneous manifestations, infection and
treatment are shown in Table 1.

Discussion

The Prevalence of Skin Changes

Reports concerning the prevalence of skin changes associated with SARS-CoV-2 infection show huge variability. In
a study published in February 2020 based on data from more than 1000 patients in China, the prevalence of skin changes
was estimated at 0.2%, although in a paper published in March 2020, COVID-19 skin manifestations were noted among
20.4% of patients from Lombardia.*'> The newest meta-analysis of 43 publications concerning almost 1850 cases of
COVID-19 showed the occurrence of skin lesions in 5.95% of patients.” Among all residents of the nursing home in
Dobre Miasto with confirmed SARS-CoV-2 infection, skin changes were observed in 7.81% of patients with a mild to
moderate course of COVID-19.

Covid-19 Skin Manifestation Pattern and Patient Age

The classification provided by Galvan Casas et al includes chilblain, vesicular, urticaria-like, maculopapular/erythema-
tous skin eruptions and livedo reticularis/necrosis.® Jamshidi et al also highlighted the presence of changes which they
named vascular eruptions (ecchymosis, purpura, livedo or necrosis) and others that cannot be assigned to either of these
groups.’ Freeman et al subdivided maculopapular/erythematous changes into macular erythema, morbilliform exanthems
and papulosquamous lesions.'? According to Galvan Casas et al, the most frequent skin eruptions in the general
population are: maculopapular (47%), less often urticaria-like (19%) and chilblain (19%), vesicular (9%) and livedo

reticularis/necrotic changes (6%);6 similar results were reported by Zhao et al."'

Studies of the frequency and character of
skin lesions in the course of COVID-19 among patients older than 60 years of age are scarce, and their results are
inconsistent. In a meta-analysis published by Jamshidi, it was shown that among the elderly, the most common were
vascular lesions (mean age 72.3 years), although in a review by Jindal et al, patients in their sixties mostly presented
vesicular and pseudo-chilblain lesions.”'* Galvan Casas et al reported common changes such as livedo reticularis in
older patients.® According to Muhammad et al, an association between old age and more frequent occurrence of

. . 1
ecchymosis, maculopapular exanthem and vesiculo-bullous rash was observed.'”
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Table | Characteristics of Cutaneous Manifestations, Infection and Treatment in Presented Cases

Characteristic Case | Case 2 Case 3 Case 4 Case 5
Age (years) 91 8l 79 95 90
Skin lesions Vesicular Vesicular Vesicular Vesicular Erythematous
Associated symptoms Neuropathic pain, intense itching Intense Not reported Neuropathic pain Itching
itching
Skin lesions and associated Fexofenadine, topical Fexofenadine Topical Topical diflucortolone Topical
symptoms treatment diflucortolone valerate, and topical emollients valerate, emollients, hydrocortisone
gabapentin, buprenorphine emollients tramadol, pregabalin acetate and
transdermal system emollients
Skin lesions duration (days) 112 21 17 19 27
Timing after testing positive 32 18 22 19 17
for COVID-19 (days)
Timing after the resolution of 18 8 8 9 5
COVID-19 symptoms (days)
COVID-19 severity Moderate Mild Moderate Mild Mild
COVID-19 symptoms Dry cough, fever, anorexia Weakness Fever, initially Weakness and Subfebrile state,
and anorexia dry then anorexia weakness,
productive anorexia
cough
COVID-19 treatment Metamizole, enoxaparin, amikacin Enoxaparin Paracetamol, Acenocoumarol Enoxaparin and
and amoxicillin with clavulanic enoxaparin amoxicillin with
acid and clavulanic acid
ceftriaxone

Abbreviation: COVID-19, coronavirus disease 2019.

The cutaneous manifestations of COVID-19 in the four out of five cases presented in this article were vesicular
(80%). This type of lesions was first described as “varicella-like” by Marzano et al. However, the mild clinical features of
these papulovesicular lesions, such as trunk involvement, little or no pruritus, and absence of mucosal lesions,
distinguished this condition from chickenpox. Marzano et al established the prevalence of varicella-like eruptions in
up to 54.5% of patients with COVID-19 skin changes in Spain, although according to other studies, it ranges from only
4% to 12.5% of all dermatoses in COVID-19.%%1%1617 I the present study, the patients with vesicular lesions were
much older than those described in the available literature, ie, 79-95 years, with a mean age of 86.5 years. Marzano et al
reported that vesicular lesions occurred in patients at an average age of 60 years,'’ but Fernandez-Nieto et al reported this
type of lesions occurring in approximately 40-year old.'® The authors analyzed 24 cases of vesicular eruptions in
COVID-19 and found that they occur in two forms: localized, monomorphic, on the trunk (25% of patients) and
disseminated (75% of patients) - polymorphic, with papules or pustules appearing simultancously with the vesicles,
with the most common locations on the anterior and posterior surfaces of the trunk, followed by the extremities.'® Four
patients in Dobre Miasto presented disseminated vesicular lesions which then developed into erosions covered with
scabs, located mainly on the trunk and extremities. The skin eruptions in the fifth presented case were erythematous. This
pattern was reported in the literature as one of the most common COVID-19 skin manifestations (particularly including
macular erythema, morbilliform exanthems and papulosquamous lesions), predominantly localized on the trunk and

limbs, being associated with pruritus in most cases.®'""?
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Covid-19 Infection Symptoms and Duration

All of the presented patients suffered from mild to moderate COVID-19, which is consistent with other reports.”!”-'®
According to results of Freeman et al, the most common symptoms of COVID-19 accompanied by vesicular rash were
fever (72%) and cough (61%), sore throat (50%), headache (33%), apathy (33%), irritability (33%), pruritus of skin
lesions (68-83%) and pain (in 9-50% of patients).'*'”"'® Among residents from Dobre Miasto, the most common
COVID-19 symptoms accompanying skin manifestations were cough, fever, weakness and anorexia. Two patients
presented pruritus of the skin, one patient suffered from the pain of skin lesions and two patients suffered from
generalized pain of neuropathic origin, requiring the use of strong analgesics, including opioids. It is worth noting that
this type of pain in the course of COVID-19 infection was present only among patients with skin changes.

The duration of lesions reported in the literature ranges from 4 to 22 days (on average: 10 days), and in the majority
of patients (79.2%), vesicles appeared after the resolution of COVID-19 symptoms, rarely simultaneously or in the
prodromal phase of infection.”'® In the present study, among patients with vesicular eruptions, skin lesions appeared on
average 21.6 days after receiving a positive SARS-CoV-2 RT-PCR test result and 9.6 days after the symptoms of
COVID-19 infection had resolved, which is not consistent with the results of other authors. Moreover, the duration of
lesions in the present study among patients with vesical changes was much longer than in the available literature. Other
studies have shown that the duration of skin lesions was about nine days (ranging from 1 to 18 days).” Among patients in
the Dobre Miasto nursing home, the duration of skin lesions was 112, 17, 21, 19 days, respectively (on average, 42 days).
It is unclear why such a difference in skin lesion duration was observed among the elderly patients — it might have been
a co-infection or activation of other mechanisms listed below. For the fifth woman (with erythema), skin symptoms
started five days after the COVID-19 symptoms had resolved and lasted 27 days.

The Pathogenesis of Skin Changes
There is currently a discussion among researchers —about whether SARS-CoV-2 virus influences the skin directly or
indirectly.'” " It is possible that in certain patterns of skin exanthems, some mechanisms may prevail.

The first well-documented pathomechanism is related to hyperinflammation, ie, excessive activation of inflammatory
mediators such as cytokine storm - sharp elevation of interleukin (IL)1, IL2, IL-6, IL7, IL10), granulocyte colony-
stimulating factor (G-CSF), tumor necrosis factor (TNF) o and interferon (IFN)-y. Hyperviremia and increased cytokines
stimulate various cells in the skin, including lymphocytes, dendritic cells, macrophages, neutrophils, monocytes, and
Langerhans cells and cause various skin manifestations. SARS-CoV-2 invasion activates cellular immunity components
with activation of the complement system, which is considered a cause of damage to the endothelium and vasculitis
(vascular lesions). Moreover, activation of the complement system can lead to mast cell degranulation (urticaria-like
lesions). Type I interferons cause the immune response and thrombotic microangiopathy by a dose-dependent toxic effect
on the microvasculature (chilblain lesions); another mechanism of multiple thromboses in the microvasculature of the
skin formation is hypercoagulability (also chilblain-like or vascular lesions). The direct entry of SARS-CoV-2 via
receptor ACE2 and protease TMPRSS2 in the human endothelial cell in dermal blood vessels also cannot be excluded,
such as possible mechanism of skin lesions forming.*>

Moreover, because of the dysregulation of the immune system, COVID-19 patients are also susceptible to co-
infection de novo or relapse of other viral exanthems, as proposed by Jamshidi et al (one study reported four COVID-
19 patients presenting vesicular lesions, which microbiological and serological investigations demonstrated as being
varicella infections).”?* The presence of parasites can also favor the appearance of skin lesions, as they very often
transmit viral infections (the mites Sarcoptes scabiei, Demodex folliculorum).’**** According to the literature, the
hypothesis of co-infection is strongly suggested for vesicular lesions due to their unique histological findings compared
to other skin lesions of COVID-19. Unfortunately, in the presented cases, there was no access to histopathological
examinations, and among backgrounds other than coronavirus infections only scabies and VZV were excluded.
Nevertheless, there might have been the possibility of co-infection with other viruses such as parvovirus 18, herpes
simplex virus type 1 and 2 (HSV-1, HSV-2) and poxviruses. The symptoms of these infections might be similar."'%-**?3
This may be an explanation for such a long time of persistent skin symptoms at present study. This might also be the case
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of the fifth presented patient with erythematous and exfoliative skin lesions. They may resemble pityriasis rosea (PR),
Grover’s disease, erythema multiforme and others.**>2” Dursun et al observed a fivefold increase in the number of PR
cases during the SARS-CoV-2 pandemic, which may indicate reactivation of Human Herpesvirus (HHV), Epstein-Barr
virus or the consequence of emotional stress during SARS-CoV-2 infection.'® Only a few case reports of PR in the course
of COVID-19 with an asymptomatic or a mild course in patients aged 12—54 years have been published. The duration of
the lesions ranged from 2 to 4 weeks. Pruritus as a common symptom was also present among these patients
(approximately 75%).2°2>**32 The nursing home resident with mild COVID-19 symptoms also complained of skin
pruritus, which required topical treatment. The duration of the lesions was quite long (27 days), as in the cited literature,
while the patient’s age was more advanced than in the previously described cases. The hypothesis of co-infection might
contribute to differential diagnosis performance if it could lead to an improved treatment plan.

In considering possible causes, many researchers, eg, Tatu et al, wondered why skin lesions appear only in a certain
subset of patients. One of the hypotheses is that skin changes happen in areas of already susceptible skin, previously
affected by a cutaneous lesion that created a locus minoris resistentiae, which underlies the Wolf’s isotopic response, or
Koebner type V phenomenon (mostly vesicular lesion formations).”® Prior inflammation of the skin (eg, in previously
healed zoster lesions) may cause a local susceptibility for SARS-CoV-2 invasion by causing upregulation of ACE2
receptor expression within basal epidermal cells. This mechanism of lesion formation is usually connected with trauma
(eg, the scratching of itchy skin lesions).”

There is also the potential for autoimmune complications of COVID-19.**> Acute hemolytic anemia, Kawasaki-like
disease, macrophage activating syndrome, Guillain-Barre syndrome (GBS), Miller Fisher syndrome (MFS), autoimmune
thrombotic thrombocytopenic purpura, etc. From the start of the outbreak, several reports appeared on the autoimmune
skin manifestations of COVID-19 infection. The production of autoantibodies following a viral infection that potentially
leads to tissue injury (cross-reaction) is the suggested mechanism based on the concept of type II hypersensitivity.
Regarding type IV hypersensitivity, it is suggested that T cells activated against the virus might damage the self-tissues
by conducting an inflammatory environment or directly attacking the cells.>

Adverse drug reactions as well may be related to skin eruption occurrence.** COVID-19 patients usually use
medications that potentially can cause cutaneous rashes (for example, paracetamol has been reported to cause asymme-
trical drug-related exanthema, azithromycin could be the cause of maculopapular lesions as a hypersensitivity reaction to
azithromycin due to concurrent viral infection; hydroxychloroquine is one of the most likely medications to cause
different skin rashes)’**. Moreover, many patients, particularly the elderly, are under chronic treatment with multiple
drugs due to multimorbidity. Some drugs, such as beta-blockers, may have the potential to create a local susceptibility to
viral eruptions themselves.>> Among patients in nursing home, the long interval between COVID-19 treatment (anti-
biotics, paracetamol) and the occurrence of skin lesions make the possibility of toxicoderma less probable, but possible
patient medication — SARS-CoV-2 interactions cannot be excluded.

Another possibility is that the skin changes among COVID-19 patients could be the result of an exacerbation of
chronic skin diseases, or SARS-CoV-2 may trigger the onset of skin disease.*® Reports from Turkey and the United
States suggest that COVID-19 may exacerbate or trigger psoriasis.’’>® It is also interesting that Patric et al found that
skin conditions (including psoriasis, atopic dermatitis, and cutaneous lupus) are associated with increased COVID-19
risk. There are shared components between these skin conditions and COVID-19 hyperinflammation and autoimmune
response.>” Moreover, patients face a possible worsening of chronic skin inflammatory conditions due to difficulty in
accessing health care and treatment discontinuation.*® Another trigger responsible for chronic skin disease exacerbation
might be reduced physical activity due to temporary restrictions and increasing body weight or even obesity. Excess body
weight and percentage of fat lead to hypertrophy of adipocytes which promotes the release of interleukin-6 and tumor
necrosis factor-o, which may cause an exacerbation of chronic skin inflammatory conditions such as psoriasis or
hidradenitis suppurativa.*” For patients from a nursing home, except for rosacea and pressure ulcers, there were no
previously observed chronic skin conditions.

There is evidence that not only the SARS-CoV-2 infection itself but also the COVID-19 vaccines can cause a variety
of skin reactions. In the review article, Gambichler et al provide an overview of cutaneous findings related to vaccination
starting from non-specific injection-site reactions, through type I hypersensitivity reactions (eg, urticaria, angio-oedema
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and anaphylaxis), type IV hypersensitivity (“COVID arm”), inflammatory reactions in dermal filler or previous radiation
sites or even BCG scars, to more common morbilliform and erythema multiforme-like rashes.*' Autoimmune-mediated
skin findings after COVID-19 vaccination include leucocytoclastic vasculitis, lupus erythematosus and immune throm-
bocytopenia, functional angiopathies (chilblain-like lesions, erythromelalgia) as well as pityriasis rosea-like rashes and
reactivation of herpes zoster. Molecular mimicry between SARS-CoV-2 and human components may explain some
adverse skin reactions to COVID-19 vaccinations.*' Patients in the nursing home in the current study were not vaccinated
because there were no vaccinations available at that time.

The Skin Lesions and Prognosis

Various mechanisms of forming skin eruptions are also the cause of certain organ complications in the course of COVID-
19. The severity of the disease followed particular skin changes. For example, Galvan Casas et al found that the most
severe course of the disease was in patients with livedo - reticularis presentations, as shown by the increasing percentages
of pneumonia, hospital admission and intensive care treatment.® Jamshidi et al, in their meta-analysis, demonstrated that
a mild disease course was mainly correlated with chilblain-like and urticaria-like lesions, and patients with vascular
lesions experienced a more severe disease.” The overall mortality rate was 4.5%, with the highest mortality rate (18.2%)
among patients with vascular lesions and the lowest (2.2%) for those with urticaria-like lesions. This is why people with
diagnosed vascular lesions should be treated as high-priority patients.” The reason is that vasculitis causes not only skin
changes but also organ failure. Vasculitis starts as an immune response against viral antigen with the involvement of
ACE2 or as a result of a cytokine storm with primarily IL-6 elevation.”> Of all cytokines that may represent therapeutic
targets, IL-6 has been regarded as particularly important in COVID-19 pathogenesis and may be antagonized by existing
drugs (tocilizumab). IL-6 is mainly produced by macrophages and T lymphocytes in response to pathogens and is pivotal
in controlling several viral infections. In COVID-19, since IL-6 has been positively correlated with disease stages and
radiologic changes, the potential prognostic value of IL-6 has been explored regarding the need for mechanical

ventilation, mortality, or both, when considered alone or in combination with other variables.*>*

The Treatment of Skin Lesions and Care Management Problems

According to current recommendations, COVID-19 skin lesions do not require specific treatment. A wait-and-see approach
is suggested for the treatment of vesicular skin lesions. In patients with pruritus, oral antihistamines, topical corticosteroids
and emollients are recommended.?’ In bed-ridden patients, low-molecular-weight heparins (LMWH) are used as throm-
boembolic prophylaxis. Among the reported patients, antihistamines and topical corticosteroids were used to reduce skin
pruritus and inflammation. For pain management, opioids and gamma-aminobutyric acid (GABA) receptor agonists were
introduced due to the neuropathic nature of pain. Diagnosing and treating skin manifestations accompanying COVID-19
can be a challenge in connection with changes in health-care organization during a pandemic and a reduction in face-to-face
consultation. The solution might be extensive use of telemedicine.***® Tele-dermatology services use phone calls, video
consultations and even the use of popular phone applications like WhatsApp. For many patients with acute or chronic skin
conditions it was the only way to obtain a dermatologist’s advice.

Conclusion

Exanthema associated with SARS-CoV-2 infection is still frequently missed by doctors or incorrectly diagnosed as other
diseases, eg, viral, allergic, parasitic or erythematous, especially among older adults in whom various skin changes may
be the symptom of other chronic diseases. In the current study, the patients with skin changes were much older than in
previous reports, with coexisting multimorbidity, and the prevalence of skin lesions seems to be higher than in the
available literature, where it might have been underestimated. The recognition and treating of skin changes in the course
of COVID-19 and accompanying symptoms such as pruritus and pain may improve patients’ quality of life by not
applying unnecessary diagnostic procedures and implementing effective treatment to reduce the intensity of the
symptoms. The use of some systemic or topical medicaments helps to reduce symptoms such as a sensation of itching
and burning, particularly among patients who, due to age, advanced disease or psychiatric condition, are often unable to
describe their complaints comprehensively.
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