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ABSTRACT

Coronavirus disease-19 (COVID-19) is a global pandemic caused by the “severe acute respiratory syndrome
coronavirus 2” (SARS-CoV-2), which was isolated for the first time in Wuhan (China) in December 2019. Common
symptoms include fever, cough, fatigue, dyspnea and hypogeusia/hyposmia. Among extrapulmonary signs associated
with COVID-19, dermatological manifestations have been increasingly reported in the last few months. The
polymorphic nature of COVID-19-associated cutaneous manifestations led our group to propose a classification,
which distinguishes the following six main clinical patterns: (i) urticarial rash, (ii) confluent erythematous/
maculopapular/ morbilliform rash, (iii) papulovesicular exanthem, (iv) chilblain- like acral pattern, (v) livedo
reticularis/racemosa-like pattern, (vi) purpuric “vasculitic” pattern. This review summarizes the current knowledge on
COVID-19-associated cutaneous manifestations, focusing on clinical features and therapeutic management of each
category and attempting to give an overview of the hypothesized pathophysiological mechanisms of these conditions.

Key words: Dermatological Presentation, Coronavirus disease-19, Urticarial Eruptions, Pathophysiology,
Prevalence.

INTRODUCTION

In December 2019, a novel zoonotic RNA virus named “severe acute respiratory syndrome coronavirus 2”
(SARSCoV-2) was isolated in patients with pneumonia in Wuhan, China. Since then, the disease caused by
this virus, called “coronavirus disease-19” (COVID-19), has spread throughout the world at a staggering
speed becoming a pandemic emergency. More than five million deaths have been a consequence of the
emerging lethal coronavirus (COVID-19) pandemic. Although COVID-19 is best known for causing fever
and respiratory symptoms, it has been reported to be associated also with different extrapulmonary
manifestations, including dermatological signs. Whilst the COVID-19-associated cutaneous manifestations
have been increasingly reported, their exact incidence has yet to be estimated, their pathophysiological
mechanisms are largely unknown, and the role, direct or indirect, of SARSCoV- 2 in their pathogenesis is
still debated. Furthermore, evidence is accumulating that skin manifestations associated with COVID-19 are
extremely polymorphic. Omicron, a novel mutated variant of the SARS-CoV-2 virus, with an expected
increased rate of transmissibility and partial vaccine resistance is also an ongoing concern. Major clinical
manifestations of coronavirus disease include some skin diseases such as (i) urticarial rash, (ii) confluent
erythematous/ maculopapular/ morbilliform rash, (iii) papulovesicular exanthem, (iv) chilblainlike acral
pattern, (v) livedo reticularis/ racemosa-like pat respiratory and pulmonary illnesses (fever, cough, anorexia,
anosmia, and dyspnea) are a few of the major signs and symptoms. Other than the above stated, there are
also extrapulmonary complications comprised of multiple organ systems such as renal, gastrointestinal,
hepatic, cardiac, nervous, hematological, and cutaneous manifestations.
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Figure 1: Clinical features of COVID-19-associated cutaneous manifestations.
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Ever since a study by Recalcati reported cutaneous involvement in 20% of patients with confirmed SARS-
CoV-2 virus infection in a hospital in Italy, dermatologic manifestations have become a center of notoriety
for medical researchers. According to a registry analysis by MacMahon et al., a total of 331 patients infected
with the virus reported cutaneous manifestations from 41 countries in 5 months. The increase in
dermatologic manifestations amongst COVID-19 patients in the past few months has become an enigma.
Multiple researchers have identified some major similar patterns of cutaneous involvement associated with
the SARS-CoV-2 virus that includes: urticarial rash/hive-like rash, erythematous/ maculopapular -like rash,
papulo-vesicular exanthema, and chilblainlike rash.

A study reported the prevalence of different cutaneous rashes and found morbilliform rash in 22% of
individuals, pernio-like acral lesions in 18%, urticaria in 16%, macular erythema in 13%, vesicular eruption
in 11%, and papulo-squamous eruption in 10% of cases. A similar recent study by Jamshidi et al. evaluated
that the mean overall prevalence of cutaneous involvement in COVID-19 patients was 6%, with
maculopapular lesions having the highest prevalence that is in around 40% of cases, followed by chilblain-
like rash with 20%. Associated signs and symptoms of cutaneous involvement ranges from mild to severe,
with fewer cases reported with pruritus. The time duration of different rashes varies accordingly, urticarial
and maculopapular have a shorter duration while chilblain-like rash reported staying for a longer time
duration. Females showed a slighter higher prevalence of cutaneous involvement as compared to males.
Albeit having significant cases associating cutaneous involvement in COVID-19 patients, the underlying
cause and pathophysiology have still not been identified from the data. It has been expected that the
interaction of the SARS-CoV-2 virus transmembrane spike glycoprotein with angiotensin-converting
enzyme 2 (ACE2) could be a potential cause of cutaneous involvement when considering the fact that
various skin cells like basal epidermal cells, sebaceous glands, and keratinocytes express ACE2 receptors.
Thus, in this review we aim to summarize the hypothetical phenomena behind the pathophysiology of
different cutaneous manifestations associated with COVID-19 and any treatment modalities available for
each condition.

OBJECTIVES OF THE STUDY
The objective of the study is as follows:
1. To review about dermatological presentation of Covid-19 positive and post Covid-19 patients.
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METHODOLOGY OF THE STUDY

1. Introduction: A comprehensive narrative reviewof the literaturewas performed of PubMed databases.
Data from case reports, observational studies, case series, and reviews till June 2022 were all screened and
included in the review. A combination of coronavirus search terms (COVID-19, SARS-CoV-2,
Coronavirus) and dermatological search terms (skin manifestations, cutaneous manifestations, urticarial
eruptions, chilblain-like rash, maculopapular rash, morbilliform rash, erythematous vesicular rash, papulo-
vesicular rash) were used. The references of all articles were then screened, and relevant articles were
added.

2. Search Strategy: A broad systematic literature review was conducted via reviewing original research
articles published in Medline, Web of Science, and Embase databases from 2020 to 2022. The following
phrases were used in the search strategy of this article: COVID OR COVID-19 OR novel coronavirus OR
new coronavirus OR coronavirus 2019 OR 2019-nCoV OR nCoV OR CoV-2 OR SARS-2 OR SARSCoV-2
OR severe acute respiratory syndrome coronavirus 2 OR skin manifestation OR cutaneous manifestation
OR urticaria OR exanthem OR rash OR livedo reticularis OR eczema OR skin OR cutaneous OR skin
disease OR dermal disease OR skin lesion. In order to identify further studies, bibliographies of related
articles were also screened.

3. Inclusion and Exclusion Criteria: This research evaluated all case reports/case series and prevalence
studies that were about the prevalence of skin manifestations among patients with COVID-19. These studies
reported sufficient data for analysis, including country of origin, the number of patients with COVID-19,
number of patients with skin manifestations, type of skin manifestations, clinical symptoms, laboratory
findings, outcomes, diagnostic methods, and treatment. Titles, abstracts, and full texts of the recorded
studies were evaluated based on the inclusion and exclusion criteria. The exclusion criteria were as follows:
(1) animal research only,

(2) studies considering skin manifestation only,

(3) studies considering patients with COVID-19 only,

(4) review articles,

(5) abstracts presented in conferences, and

(6) duplicate studies. Appropriate papers were selected by BH and MG after evaluating all studies based on
the inclusion and exclusion criteria.

4. Data Extraction and Definitions: The following items were considered in each study: the last name of
the first author, study time, time of publication, country, number of patients with COVID-19, number of
patients with skin manifestations, type of skin manifestations, clinical symptoms, laboratory findings,
outcomes, diagnostic methods, and treatment. Two independent individuals collected the data and another
researcher confirmed them.

RESULTS

Using the keywords skin manifestations and COVID-19, there were 751 articles found on PubMed, which
were further screened and relevant data from publications in English were included. Articles regarding
specific kinds of skin manifestations being discovered in either suspected/positive COVID-19 patients were
also searched for in PubMed. Urticarial eruptions and COVID-19 (n = 101), chilblain-like rash and COVID-
19 (n = 25), maculopapular rash and COVID-19 (n = 86), morbilliform rash and COVID-19 (n = 28),
erythematous vesicular rash and COVID-19 (n = 8), papulo-vesicular rash and COVID-19 (n = 14), and
cutaneous manifestations and SARS-CoV-2 (n = 337) was also used in PubMed to widen the search for any
publication in relation to our topic.

1. Urticarial Eruptions and COVID-19

1.1. Prevalence and Associated Clinical Features: Urticarial rashes are characterized by the development
of red, itchy, and elevated cutaneous wheals of varies sizes. Urticaria is a cutaneous disorder comprised of
either wheal (hives), angioedema, or both consecutively. Multiple researchers have evaluated the association
of urticaria rash with several underlying diseases, such as autoimmune thyroid diseases, diabetes mellitus,
systematic lupus erythematosus, coeliac disease, rheumatoid arthritis, and asthma. Urticaria may also be a
paraneoplastic sign of malignancy. Recently, urticarial cases in patients tested positive for the SARS-CoV-2
virus showed a possible correlation between the two diseases. Since the start of 2020, multiple case reports
have highlighted urticaria in COVID-19 patients. A study by Galvan Casas et al. reported a total of 73
patients with COVID-19 with urticaria. Likewise, a study by Freeman et al. reported 27 patients with

JETIR2308510 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | f58


http://www.jetir.org/

© 2023 JETIR August 2023, Volume 10, Issue 8 www.jetir.org(ISSN-2349-5162)

confirmed COVID-19 and urticarial. A cohort study by Recalcati showed that urticarial eruptions account
for 16.7% of cutaneous manifestations in COVID-19 patients. Similarly, a study by Marzano et al. classified
cutaneous manifestations in different groups identified from 375 case reports and found that urticarial
eruptions accounted for 19% of total cases. Several researchers have also accentuated that those urticarial
eruptions are mostly reported with the onset of other symptoms of COVID-19 such as cough, fever, chills
dyspnea, fatigue, and other non-cutaneous COVID-19 symptoms, angioedema may or may not be present.
Urticarial rash has also been recorded to precede other common symptoms of COVID-19 (cough, dyspnea,
fever). The rash is selflimiting, and disappears as early as 24 h with a better prognosis rate of 98%. Some
common sites for the rash appear to be the trunk, hands, and feet, with a mean age of 38 years and female
predominance (Figure 1).

1.2. Pathophysiology

Mast-Cell-Mediated Response

Mast cells are considered as principal mediators in the pathogenesis of urticarial rash. Bacterial infection
induces the disease by activating toll-like receptors (TLR4, 7 and 9), high-affinity IgE receptor (Fc"R1), and
complement receptors to release proinflammatory mediators, cytokines, histamine, and other mediators
resulting in leukocyte infiltration, sensory nerve activation, vasodilatation, and intradermal edema. Although
the exact pathogenesis correlating urticarial rash and SARS-CoV-2 virus is unknown, nonetheless there are
a few hypothetical explanations for the mechanism behind it (Figure 2).

Figure 2. Pathogenesis behind cutaneous manifestations of COVID-19.
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Molecular hypothesis reflects the co-relation of I1L-6 that is associated with SARSCoV-2 infection with the
pathogenesis of urticaria. As it has already been known that mast cell activation resulting in cytokine storm
is the main cause behind the pathogenesis of inflammatory response and allergic reactions in viral or
bacterial infections. Elevated levels of cytokines in COVID-19 such as tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), IL-1pB, granulocyte-macrophage colony-stimulating factor (GM-CSF), and chemokine
(C-C-motif) ligand 2 (CCL2) that are primarily released by mast cells proved to be a substantial indication
involving mast cell activation in COVID-19 patients [18]. Moreover, stress related to COVID-19 infection
further potentiates pro-inflammatory cytokines that are involved in the pathogenesis of urticaria.
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Eosinophils Infiltration: Besides this, Dastoli et al. proposed the concept of eosinophilia associated with
urticaria in COVID-19 patients [16].However, a study byAlgaadi et al. observed eosinophilia in 11 COVID-
19 patients, out ofwhich only 18%of patients developed systematic eosinophilia, thus indicating an
insignificant correlation between them.

Basophils Infiltration: Basophils could also be involved in the pathogenesis of the development of urticaria
in COVID-19 patients. Basopenia has been observed in the setting of COVID-19 patients similar to chronic
urticaria, showing a potential correlation between them.

Stress-Induced Response: Notably, chronic low-grade inflammation has repeatedly been associated with
the majority of neuropsychiatric disorders, suggesting a persistent low level inflammation all across the
body. Around 95% of COVID-19 patients experience emotional and psychological stress during the
diseases. As stress is a potent factor in instigating mast cell degranulation through neuropeptides and glial
cells, and inducing a cytokine storm, thus it could be a possible reason for inducing urticarial rashes in the
COVID-19 patients. This suggests a psychoimmunological model of disease pathology. Drug
Hypersensitivity Besides this, certain anti-COVID-19 medications such as, lopinavir/ritonavir, nitazoxanide,
corticosteroids, baricitinib 1VIG treatments, and checkpoint inhibitors are also suspected to induce side-
effects involving urticarial rashes on the body. Generalized pustular figurate erythema (GPFE) is a
distinctive severe cutaneous drug reaction with widespread urticarial plaques topped with non-follicular
pustules that sometimes evolve targetoid plaques in annular and arcuate patterns. It is a medication eruption
seen with hydroxychloroquine. However, hydroxychloroquine was first used in the management of SARS-
CoV-2 but recent guidelines favor corticosteroids and anti-viral agents. Thus, drug reactivity could also be a
potential reason behind the pathogenesis of disease.

1.3. Management: Managing urticaria amongst COVID-19 patients could be inconvenient due to the
limited therapeutic options available. Some therapies for COVID-19 management including
hydroxychloroquine, azithromycine, and oseltamivir are reported to trigger an inflammatory response and
thus could be a potential cause of urticaria. Possible therapeutic options to treat the condition includes
nonsedating antihistamine and low dose corticosteroids (Table 1).

2. Erythemato-Papular or Erythematous-Vesicular Rash or Maculopapular Rash or Morbilliform-
like Rash

2.1. Prevalence and Associated Clinical Features

Maculopapular rash has been a key feature of many viral infections being associated with measles,
echovirus, rubella, HIV, and roseola. Besides being common in the aforementioned viral diseases, it has also
been reported with COVID-19. Bacterial conditions involving maculopapular rash are scarlet fever,
erysipelas, erythema marginatum, rocky mountain spotted fever, and lyme disease. Literature is replete with
similar presentations in COVID-19 cases. An abrupt eruption of erythematouspapular lesions involving the
trunk and lower limbs in a peritoneal dialysis patient was described by Alvarez et al. in 2021. The existence
of moderate chronic and superficial purpuric dermatitis in association with COVID-19 was revealed by a
punch biopsy of the abdomen. In some cases, the rash may be maculopapular but, later on, it may progress
to other cutaneous manifestations, as reported by Jimenez-Cauhe et al. in 2021. They described three cases
in which erythematous papules appeared on the upper trunk and progressed to erythematous-violaceous
patches with a dusky core and a pseudovesicle in the middle. Two of the patients had typical target lesions.
Lesions began to coalesce in the back, then spread to the face and limbs within a week, with palms and soles
remaining unaffected. The oral cavity of three patients was examined, revealing palatal macules and
petechiae. A similar study by Caputo et al. described a COVID-19 positive woman with a morbilliform rash
whose skin biopsy revealed certain cytopathic epidermal alterations at the tissue level that revealed
histopathological findings that are characteristic of SARS-CoV-2 infection. The presence of viral particles
in keratinocytes, as well as the immunohistochemically positivity of endothelial cells and eccrine glands
using anti-SARS-CoV-2 Spike S1 antibodies, suggested that the lesions were caused by SARS-CoV-2
infection. The association of maculopapular rash with pruritis and itching is well pronounced. In Spain, 175
COVID-19 patients had a maculopapular rash, most commonly in the adult population. It commonly
appeared alongside other classic COVID-19 symptoms with more than (56%) half reporting itching. It
lasted approximately 9 days and was linked to more severe coronavirus infection. A 67-year-old Italian
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woman suffering from alcohol dependence with COVID-19 presented with an erythematous pruritic rash
with palmoplantar and facial skin-sparing, as well as mucosal sparing.

A skin biopsy revealed a modest superficial perivascular lymphocytic infiltration in the upper and mid
dermis, as well as dilated arteries. A 58-year-old Hispanic male with no fever developed a morbilliform
purpuric rash that lasted 6 days after the appearance of the lesions. He had a history of azithromycin and
benzonatate drug intake. Legs, thighs, forearms, arms, shoulders, and trunk were all covered in
erythematous sores. They coalesced into larger, confluent erythematous spots on the trunk. The face, hands,
and feet were spared, and there were no reports of intraoral complaints (Figure 1).

2.2. Pathophysiology

Drug Hypersensitivity

The pathophysiology of maculopapular lesions varies greatly in COVID-19 cases. The histopathological
findings may reveal Grover-like characteristics, lymphocytic vasculitis, and microthrombi in the elderly.
Minor spongiosis, basal cell vacuolation, and mild perivascular lymphocytic infiltrate were found in diffuse
fixed erythematous blanching asymptomatic maculopapular lesions. Drug reactions may also manifest as a
maculopapular rash. COVID-19 can cause a standard-appearing viral exanthem on its own or in a patient
who has been sensitized to azithromycin or benzonatate, much like an Epstein—Barr virus infection can
create a cutaneous eruption on its own or in a patient who has been sensitized to amoxicillin (Figure 2).

Exanthematous maculopapular eruption, also known as morbilliform (measles-like) rash, could be the result
of a medication hypersensitivity reaction. It is marked by a widespread, and sometimes generalized,
symmetric eruption of erythematous macules and/or papules that appear one to two weeks after starting
therapy with the causative substance, or as early as 6 to 12 h, and up to three days in previously sensitized
individuals. In the current scenario, the drug therapy being employed to curb COVID-19 may be
contributing to the eruption of maculopapular rash in COVID-19 cases.

2.3. Management

Topical steroids helped to clear up the exanthema and maculopapular rash. To treat dermatitis, a 0.1 percent
cream of triamcinolone was recommended resulting in relief from the symptoms (Table 1). However, oral
steroids have also been prescribed in maculopapular lesions associated with SARS-CoV-2 infection and
they have shown promising results. Alvarez et al. reported that a patient who was given 30 mg of
prednisone, with a weekly tapering dose of 10 mg, recovered completely after ten days of treatment.

3. Papulo-Vesicular Exanthema

3.1. Prevalence and Associated Clinical Features

Although skin presentations were rare during the onset of the spread of the illness, a study conducted in
January 2020 soon reported two patients with rashes. The data used in the Chinese research study consisted
of 1099 confirmed cases of COVID-19 laboratory samples. Among many of its manifestations, papulo-
vesicular exanthema or varicellalike vesicular lesions are commonly seen. The first clinical report of SARS-
CoV-2 associated with cutaneous involvement came from Italy. The study involved a total of 88 patients
who were either directly or indirectly observed. Results illustrate that 18 of these patients showed cutaneous
involvement, out of which 1 patient had developed varicella-like vesicles. Following these initial cases,
multiple reports have been published showcasing the cutaneous manifestations of COVID-19. A multicenter
report from Italy portrays papulo-vesicular exanthem as a specific dermatologic manifestation of COVID-
19. The study also established that the vesicular exanthema associated with SARS-CoV-2 was unlike true
varicella as it had typical features of trunk involvement, scattered distribution of rash, and mild or absent
itching.

Furthermore, a nationwide study conducted in Spain presented 34 cases of papulo-vesicular exanthem,
which comprises 9% of the total 375 cases observed. The study also described the vesicular lesions to be
monomorphic instead of the usual polymorphic varicella lesions, making them specific to COVID-19 and
distinguishing them from other viral exanthems. With respect to French observational studies, 7 cases of
inflammatory lesions were noted out of a total of 14 cases. Of these 7 cases of inflammatory lesions, 2
embodied vesicular lesions. In addition to the European and Chinese research studies, a study from Turkey
examined 210 hospitalized cases of cutaneous manifestations, 5.8% of whose patients displayed symptoms
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of vesicular rash. Moreover, 53 patients from a set of 678 patients had shown symptoms of new
dermatological conditions from which 4% consisted of vesicular lesions.

3.2. Pathophysiology

In the spring of 2020, Madrid’s Ramén y Cajal University Hospital further split the papulo-vesicular rash
into two categories: diffused and localized. In circumstances where the exanthem sample is diffuse, it would
be widespread and display a polymorphic rash, whereas the localized rash would be monomorphic and
tended to predominantly be on the trunk. In this study, out of 24 samples recorded, a rash was seen after the
development of COVID-19 symptoms in 19 samples. The vesicular rash was found to approximately last for
10 days. The Spanish institute also conducted a histopathological examination of two lesions which lead to
the discovery of vesicles with acantholysis and ballooned Kkeratinocytes. These papulo-vesicular
manifestations would lead to differentials of varicella-vesicles also commonly known as chickenpox among
the general public. Furthermore, differentials could also be herpes-associated vesicles and COVID-19
vesicles, with overlapping clinical symptoms.

As discussed earlier, due to the presence of ACE2 in skin cells, there is a possibility of the enzyme being the
cause of cutaneous manifestations associated with COVID-19 (Figure 1). One of these studies hypothesized
that cytokine storms cause cutaneous manifestations due to SARS-CoV-2’s ability to break the human
innate immune system while promoting a cytokine response. Researchers conclude that this phenomenon
could eventually lead to the cutaneous manifestation caused by its direct viral involvement and its
cytopathic effect.

3.3. Management

While there is no current treatment available to patients suffering from papulovesicular exanthem, the
conservative method or the wait-and-see method are the preferred ways of dealing with its symptoms (Table
1). Healthcare professionals often ascribe to these methods as the symptoms are not considered to be severe,
and usually tend to resolve by themselves. Finally, vesicular lesions have been described as a specific form
of cutaneous manifestations with regards to the SARS-CoV-2 virus.

4. Chilblain-like Rash

4.1. Prevalence and Associated Clinical Features

According to a case series in Spain that classified skin manifestations in confirmed or suspected COVID-19
patients into five kinds, the chilblain-like rash was one of them. First discovered in a COVID-19 confirmed
patient, a thirteen-year-old boy with acral-like chilblain lesions on 29 March 2020, in Italy. Later on, similar
acral lesions on the feet of suspected or confirmed COVID-19 patients were circulated via social media
among dermatologists in Italy and France [43]. This cutaneous feature was then found to be prevalent in
Europe, the United States, and the Middle East. Further proved in a study where out of 505 patients from
eight different countries including the United States, France, and lItaly; pseudo-chilblain was found to be
present in 318 patients (63%). It was seen to be more common in Caucasians than any other ethnic groups,
and the age demographic showed pseudo chilblains were reported to occur frequently in children and
younger adults who were either asymptomatic or displaying mild symptoms.

Except for chilblain-like rash, there was no other dermatologic manifestation seen in asymptomatic COVID-
19 patients. This was further confirmed in the same case studies stated above; where in 55% of the patients,
pseudo chilblains were the only symptom found. Radiological abnormalities like lung infiltrates were also
less associated with chilblain-like rash than any other dermatological lesions. Moreover, there was also a
decreased hospitalization and ICU admission rate seen in patients having a chilblain-like rash. Due to the
lack of correlation of the rash with exposure to cold weather but having a similar appearance to chilblains, it
was named pseudo-chilblains. Termed also as “COVID toes”, the lesions were located on acral surfaces,
i.e., the hands and feet, specifically the fingers and toes. The pattern for pseudo chilblains varied from
erythematous to purple, purpuric macules, papules, or vesicles. The lesions were mostly asymmetrical and
presented with pain and itching.

In a case study, 15 patients were divided into two groups, where the group with an active phase of the
disease displayed through dermoscopy red dots that were congested, enlarged vessels surrounding white
rosettes and white streaks on a pinkish-reddish background. Whereas, those patients in the remitting phase
showed fewer red dots, white streaks, and blurred rosettes. Compared to the other skin manifestations,
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chilblain-like lesions were found later in the course of COVID-19 disease following a latency period post
other symptoms and lasted for an average of one or two weeks. On resolution, there could be post-
inflammatory hyperpigmentation.

Histologically, regenerative changes in the epidermal region, perivascular lymphocytic dermal infiltrate, and
vacuolar degeneration in focal areas of the basal layer were seen in samples of pernio-like rash associated
with COVID-19. A study also showed that chilblain-like rash displayed histological features of necrotic
epidermal keratinocytes, papillary dermis edema, and inflamed perieccrine sweat gland with predominant
dermal infiltrating CD3+/CD4+ T cells that have been similarly found in autoimmune-related chilblains and
idiopathic chilblains.

4.2. Pathophysiology

Type 1 Interferon Response

One of the hypotheses for pernio-like lesions was a link with type 1 interferon that when produced in large
amounts in response to COVID-19 could have caused the appearance of the rash.

Endothelial Cell Damage and Ischemia

Another potential pathophysiological cause behind these skin manifestations could be widespread damage to
endothelial cells by SARS-CoV-2 and secondary ischemia. This hypothesis was discovered in a research
study where skin biopsies of seven pediatric patients were analyzed by immunohistochemistry and electron
microscopy.

Prothrombotic Coagulopathy

A less common contributing factor could be prothrombotic coagulopathy seen in complex cases of venous
thromboembolism in COVID-19 (Figure 1). Endothelialitis, vascular microthrombi in superficial dermal
capillaries and eosinophilic fibrin deposition in the wall of the dermal venules found in cases of chilblain-
like rash further strengthens these hypotheses. The finding of vascular deposits of IgM, IgA, or C3 by direct
immunofluorescence examination on 14 of the 17 skin biopsies performed on patients with chilblain-like
lesions in a study is evidence of vascular injury being involved in the pathogenesis of this cutaneous
manifestation.

JETIR2308510 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | f63


http://www.jetir.org/

© 2023 JETIR August 2023, Volume 10, Issue 8 www jetir.org(ISSN-2349-5162)

4.3. Management

A proper history and physical examination of a patient presenting with acral lesions should be done to
exclude any other differential diagnosis for chilblains, especially, exposure to cold which is uncommon in
COVID-19-associated chilblains. Due to patients presenting with chilblain-like skin lesions being
asymptomatic or mildly symptomatic, it is recommended for them to be tested for SARS-CoV-2 to be able
to decide on a therapeutic management course. Most of the pseudo chilblains cases reported resolved
spontaneously without any need for treatment. However, according to a pediatric case study, the addition of
a topical corticosteroid may decrease the duration of the rash and help control symptoms, for example,
itching or edema (Table 1).

5. Other Cutaneous Manifestations

A study reported a patient with a mildly irritating erythematous rash that first affected the patient’s
extremities (hands, feet, forearm, legs, and back surface of the ears) in the form of folliculo-centric papules
accompanied with pruritus. These papules progressed across her body, sparing only her face, scalp, and
abdomen. The patient was prescribed cetirizine 10 mg once a day to cure the skin rash. With the use of an
oral H1-antihistamine, the itching rash improved and was relieved after ten days. However, keratosis-pilaris-
like tiny papules on her arms persisted, giving her skin a stippled appearance like gooseflesh. These lesions
were described as felt by the patient, although they were not apparent during the distant evaluation. Over
time, these little, perceptible papules faded. A scarlet fever-like eruption with subsequent furfuraceous
desquamation has also been reported. Two such cases have been described by Birlutiu et al., 2020. Fever
preceded the rash in all cases, and the rash was generalized.

The SARS-CoV-2 infection has also been linked to androgenetic alopecia. In a clinical investigation of 41
Caucasian males with mild to severe bilateral COVID-19 pneumonia, these patients suffered from
androgenetic alopecia. They had a mean age of 58 years, 29 (71%) had moderate androgenetic alopecia and
12 (29%) had severe alopecia based on the Hamilton Norwood Scale. Pityriasis rosea-like eruption may also
occur with COVID-19. Veraldi et al. described two cases of pityriasis rosea-like eruptions in patients
infected with COVID-19. The rash had been present for a few days and was accompanied by pruritus, mild
headache, and arthralgia. Several erythematous squamous papules and plaques were discovered on the upper
limbs and trunk during a dermatological examination.

SARS-CoV-2 infection requires the androgen-regulated TMPRSS?2 protease, which is a cellular coreceptor.
This enzyme prepares the viral spike protein. Because androgens decrease the immune system, another link
is androgen-driven immunological regulation.

The 3-hydroxysteroid dehydrogenase-1 gene, which is involved in the translation of dehydroepiandrosterone
into active and more potent androgens, is encoded by the adrenal permissive phenotype of the HSD3B1
gene. The biological plausibility of SARS-CoV-2 infection explains its link to the pathophysiology of
androgenetic alopecia (Figure 1).

Pityriasis-rosea-like eruption associated with COVID-19 can be managed by peripheral H1 receptor blocker.
Cetirizine was prescribed at a dose of 10 mg per day for three weeks. The skin lesions and other symptoms
disappeared with the therapy (Table 1). Similar pityriasis-rosea-like lesions have also been reported with a
few cases who underwent vaccination against SARS-CoV-2.

6. Cutaneous Manifestations in Viral Variants of COVID-19

SARS-CoV-2, the virus that causes COVID-19 is known to undergo mutations and change over time to
form different variants. According to WHO, there are five known variants of concern namely, Alpha, Beta,
Gamma, Delta, and the latest Omicron. With these variants, the virus is known to undergo changes in
transmissibility, virulence, clinical presentation, and the ability to escape public health measures. With the
newer variants there also is variability in the presentation of cutaneous manifestations.

According to a study conducted in the United Kingdom, 7430 (17.6%) participants infected with the Delta
variant had dermatological symptoms, while the number of participants with the Omicron variant having
dermatological findings were 8632 (11.4%) showing a decrease in the frequency of dermatological
symptoms in the newer Omicron variant. The study also reveals the timing after which the cutaneous
findings presented on average, which was 6 and 5 days for the Delta and Omicron variants, respectively.
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Likewise, an observational study based on the ZOE COVID-19 App compares symptom prevalence
amongst the new variants and reveals a significantly lower frequency of cutaneous manifestations in both
Delta and Omicron variants. The skin manifestations seen in the Omicron variant include skin discoloration
followed by a decrease in oxygen delivery, a rash resembling hives that frequently affects the palms and
soles, and miliaria rubra, also known as prickly heat rash that affects the entire body. A few other symptoms
include eczema on the neck and chest, swollen lips, and inflamed toes. A retrospective cohort study
comparing outcomes of the new variants shows a significant decrease in both emergency department visits
and hospitalization amongst the population infected with the Omicron variant and hence resulting in an
overall decrease in cutaneous findings.

7. Cutaneous Findings in Long-Standing COVID-19 Patients

The NICE guidelines provide two definitions of post-acute COVID-19, i.e., ongoing symptomatic COVID-
19 for people who still have symptoms between 4 and 12 weeks after the start of the acute phase of disease;
and post-COVID-19 syndrome for people who have persistent symptoms for more than 12 weeks. These
prolonged symptoms include fatigue, loss of sense of smell and taste, difficulty in concentration, hair loss
and skin lesions.

A cross-sectional survey held in Germany showed that 26 out of 588 non hospitalized patients and 15 out of
127 hospitalized patients presented with skin lesions that persisted for more than 12 weeks. While a cohort
study carried out in China reported skin rash as a symptom occurring 6 months after onset of COVID-19
infection in only 47 out of 1655 patients, i.e., 3%. According to the International Dermatology Registry
definition of long-haulers as patients presenting with skin manifestations for more than 60 days, pernio skin
lesions and livedo reticularis lasted for the longest duration among the cutaneous manifestations associated
with COVID-19. While urticarial skin lesions and morbilliform rash had the shortest duration with each
persisting for a median time period of 4 and 7 days, respectively.

8. Skin Lesions in Vaccinated Individual

Vaccinated individuals owing to the decrease in viral load if later become infected with SARS-CoV-2
experienced milder symptoms. Therefore, patients who had been vaccinated but later on become infected
with COVID-19 developed only mild cutaneous findings for example, urticarial and vesicular eruptions.
There appears to be limited data compiled on dermatological manifestations in individuals with COVID-19
infection who had previously been vaccinated. Thus, it is an area of study that could be further researched as
vaccinations become more common.

DISCUSSION

After 1 year from the beginning of COVID-19 pandemic, the world is still facing a crisis. According to the
current literature, more than half of the patients are asymptomatic leading to uncontrolled transmission of
the virus. Recognizing COVID-19 related cutaneous manifestations may assist clinicians in early diagnosis
of disease, before the development of respiratory symptoms, and may also be used to identify complications
requiring treatment. The current study found that 10.5% of the COVID-19 patients reported skin lesions
before the initiation of other symptoms or as their chief complaint. On the other hand, considering cutaneous
manifestations is important to make the right diagnosis; as Joob et al. reported a COVID-19 patient with
petechiae misdiagnosed with dengue fever. Our data demonstrated that 34.5% of cutaneous manifestations
occurred at the same time with other symptoms particularly urticaria-like lesions (47%). It may suggest that
urticaria-like lesions may be a diagnostic sign for COVID-19. The rest of the skin manifestations appeared
later in the course of the disease and mainly after the initiation of systemic symptoms (55%) in our review
Galvan Casas et al. suggested the chilblain-like and vesicular lesions as epidemiological markers for the
disease. However, in our study, vesicular lesions (74%) were the most important cutaneous manifestations
usually appearing after systemic symptoms of the disease. Most of the patients with skin manifestations
were middle-aged females, while, patients with chilblain-like lesions were younger (mean age: 40.7 years)
and patients with vascular lesions were older individuals (mean age: 72.3 years). These findings are along
with other studies about the chilblain-like lesions. Maculopapular lesions were the most common
dermatologic presentation of COVID-19 patients that commonly appeared at extremities. It occurred most
often in middle-aged patients and was associated with moderate COVID-19 severity.

The overall mortality rate between the COVID-19 patients with skin presentations was 4.5%, with the point
that there was the lowest mortality rate among the patients with urticaria-like lesions (2.2%) and
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contradictory, there was the highest mortality rate among the patients with vascular lesions (18.2%).
Previous studies showed a pooled mortality rate of 3.2—6% in patients with COVID-19. Thus, the mortality
rate of COVID-19 patients with skin manifestations is proportionate to the overall mortality rate of the
disease. Regardless of the type of skin lesions, 80% of COVID-19 patients with cutaneous manifestations
experienced a mild and moderate, and 20% a severe COVID-19 disease. A previous study from the Chinese
Center for Disease Control and Prevention reported that 81% of COVID-19 patients had a mild, 14% a
severe, and 5% a critical disease. We don't have any specific data on patients without skin manifestations
but comparing the COVID-19 severity in patients with skin manifestations and COVID-19 patients,
regardless of their symptoms, demonstrates no obvious difference. Future cohort studies are required to
compare the disease severity and outcome of COVID-19 patients with and without skin manifestations.

There is a wide range of cutaneous manifestations related to COVID-19 that in terms of age, associated
symptoms, comorbidity, medication, severity, and mortality, chilblain-like lesions, and vascular lesions are
the ends of this spectrum. Chilblain-like, urticaria-like, vesicular, maculopapular, miscellaneous, and
vascular lesions are associated with an increase in COVID-19 severity and worsening the prognosis,
respectively. Vascular lesions were more prevalent in males (61%) compared to females (39%). Considering
the more severe disease and higher mortality rate in patients with vascular lesions, we can conclude that
COVID-19 is more severe in males compared to females. This finding is compatible with our recent article,
in which we assessed the sex-specific risk of mortality in COVID-19 patients.

Up to date, there is conflicting information about the potential possibility of transmitting the virus through
the skin. Further investigations are required to identify the pathophysiology of SARS-COV-2 and to
determine whether patients with long-lasting skin lesions (e.g., chilblain-like lesions) are capable of
infecting other individuals through skin contact or not. The overall frequency of cutaneous manifestations in
COVID-19 patients was 5.95%, with a range from 0.2% up to 20.4% in different studies.

Although skin presentations of COVID-19 are well described, the pathogenesis of skin lesions remains
unknown. The direct viral invasion of the skin cells may be one possibility. Angiotensin-converting enzyme
2 (ACE2) is known as a ligand for the Spike protein of SARS-CoV-2 for entering human cells. There is a
high expression of ACE2 on keratinocytes and sweat gland cells, respectively. Thus, SARS-CoV-2 can
directly infect keratinocytes resulting in necrosis. This hypothesis is consistent with our histologic findings
which demonstrated the epidermal and adnexal necrosis in all skin lesions except vesicular rashes.
According to Amatore et al., neither viral-induced cytopathic alterations nor intranuclear inclusions were
seen in skin biopsies. However, SARS-CoV-2 spike and envelope proteins were detected in the endothelial
cells of damaged skin in two cases with purpuric rashes. RT-PCR for SARS-CoV-2 was performed on skin
samples of some patients and was negative in all of them. Since the nasopharyngeal swabs of these patients
were positive simultaneously, we assume that it can be a false negative result due to a small viral load or
technical problems. Further research is urgently needed.

Skin lesions during SARS-CoV2 infection might be immune-related phenomena. It has been shown that the
presence of virus RNA in blood is related to greater severity of infection. Viremia is also associated with the
levels of cytokines and growth factors in a dose-dependent manner with markedly higher levels in patients
suffering from more severe COVID-19. Recognition of the viral RNA by Toll-free receptors like TLR7
stimulates the intracellular signaling pathways which in turn enhance the cytokine secretion.

In a group of patients, with the end of the first week of the infection, a sharp increase in inflammatory
cytokines such as interleukin (IL)1, IL2, IL7, IL10, granulocyte colony-stimulating factor (G-CSF), tumor
necrosis factor (TNF) a and interferon (IFN)-g occurs. Over activation of immune responses followed by
pro-inflammatory cytokines increase may result in a “cytokine storm” which is an immune pathological
condition. Increased cytokines allow them to access the skin, where they stimulate various cells, including
lymphocytes, dendritic cells, macrophages, neutrophils, monocytes, and Langerhans cells to cause various
skin manifestations.

Maybe a hyperviremia state is responsible for vascular lesions in severe COVID-19 patients. We suggest
further investigations on the viral load levels among patients with vascular lesions compared with other skin
manifestations. The antigen-antibody complex can lead to complement activation and subsequent mast cell
degranulation. This mechanism is suggested particularly for the urticaria-like lesions.
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A low or delayed interferon response may result in uncontrolled viral replication followed by a subsequent
cytokine storm which can lead to severe disease. Activation of the host immune system in response to viral
antigen deposition may result in vascular damage in COVID-19 infection. It seems that high levels of type 1
interferon response, a critical factor in immunity against viral agents, is associated with chilblain-like
lesions and mild disease. Activation and aggregation of cytotoxic CD8+ T cells and B cells also lead to
lymphocytic thrombophilic arteritis and destruction of keratinocytes. Nests of Langerhans cells are seen in
most of the COVID-19 skin lesion biopsies and have been also reported in another viral-induced skin
dermatitis-like pytriasis rosea.

Coinfection with other viruses is another potential possibility for COVID-19 related cutaneous
manifestations. Some skin lesions in COVID-19 patients are very similar to rashes induced by other viruses
like parvovirusl18, herpes simplex virus type 1 and 2 (HSV-1, HSV-2), varicella-zoster virus (VZV), and
poxviruses, both clinically and histologically. It is probable that because of the attenuation of the immune
system, COVID-19 patients are susceptible to coinfection with or relapse of the other viral exanthems. This
hypothesis is strongly suggested for vesicular and some miscellaneous lesions (e.g., erythema multiform)
due to their unique histologic findings compared to other skin lesions of COVID-19. A study reported four
COVID-19 patients presenting diffuse vesicular lesions which microbiological and serological
investigations demonstrated varicella infection. Thus, in COVID-19 patients with vesicular lesions,
physicians need to investigate other possible etiological factors other than SARS-CoV-2.

Coagulopathy and vasculitis are other possible reasons for skin lesions during COVID-19. Evidence shows
that COVID-19 patients are predisposed to coagulopathy and subsequent thrombotic events. It seems to be a
result of inflammatory cytokine release, hypoxia, and other illness or therapeutic risk factors. Microvascular
thrombosis of dermal vessels leads to ischemia or vasculitis mainly seen in chilblain-like or vascular lesions.
Magro et al. focused on the role of the complement factors activation, especially alternative and lectin
pathways, and subsequent thrombotic microvascular injuries. Evidence for this hypothesis is the elevated
levels of CH50, C3, and C4 in blood samples as well as significant vascular depositions of C5b-9, C3d, and
C4d in the dermis of skin specimens. According to our histologic findings mentioned in RESULT, vascular
thrombosis was reported in almost all skin biopsies (except vesicular lesions). This finding across with the
increased level of D-dimer, fibrinogen, and prolonged PT and INR in most patients is in favor of this
hypothesis. Another presentation of coagulopathy in COVID-19 patients is hemorrhagic events and
subsequent dermatologic manifestations (petechiae, purpura, and livedo). These manifestations are not
specific to SARS-CoV-2. Schneider et al. reported a petechial rash associated with coronavirus NL63.

Extremely dilated blood vessels were introduced as a diagnostic histological finding for SARS-CoV-2 by
Zengarini et al. (28). There are other reports of vasodilation and telangiectatic vessels in the dermis. With
this finding, Magro et al. explained a possible pathway in which dysfunction of ACE2 (due to SARS-CoV-2
binding) and subsequent elevated level of angiotensin2 can result in high activation of endothelial nitric
oxide synthase (eNOS) and ensuing vasodilation (22).

Drug-induced eruptions may occur during COVID-19. COVID-19 patients usually use a set of medications
that potentially can cause cutaneous rashes. The current study found that paracetamol, azithromycin,
hydroxychloroquine, lopinavir/ritonavir, and remdesivir were the most common medications used for
COVID-19 patients. Paracetamol has been reported to cause asymmetrical drug-related intertriginous and
flexural exanthema (STRIFE). However, in Mahé et al. study, despite keeping the drug, skin lesions
disappeared; that is very uncommon in drug reactions. Najarian et al. mentioned that maculopapular lesions
of their patient could be according to azithromycin use or hypersensitivity reaction to azithromycin due to
concurrent viral infection.

Hydroxychloroquine that has been used in 45% of all the cases (mentioned in Result) is one of the most
likely medications to cause different skin rashes. Acute generalized exanthematous pustulosis (AGEP),
erythroderma, urticaria, and erythema multiform are some of the skin lesions that have been reported in
connection with hydroxychloroquine. However, Robustelli et al. mentioned that the skin lesion developed 3
weeks after discontinuation of the drug. As a conclusion, most of our reviewed articles considered the
potential possibility of drug-induced exanthems but in almost all cases, dermatologic manifestations
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preceded the drug intake or the rashes disappeared despite the continuation of drugs. So it is very unlikely
that current COVID-19 medications are responsible for the reported skin lesions.

In our study, the prevalence of comorbidities in COVID-19 patients with skin manifestations is about 17.9%
mainly reported in patients with maculopapular lesions. History of serious comorbidities like cardiovascular
disease, hypertension, and obstructive lung disease was mostly reported in patients with vascular lesions;
suggesting that patients with these skin manifestations are more complicated cases and need more attention.
Interestingly, immune disorders were more common in patients with chilblain-like lesions. This finding is
not reported yet and we suggest it to be focused on due to the possible relationship with the etiology and
pathophysiology of these lesions.

Fever, cough, and dyspnea were more frequent in patients with vascular lesions and less frequent in patients
with chilblain-like lesions. Also, 17% of patients with chilblain-like lesions were asymptomatic regarding
systemic symptoms. Astonishingly, headache, dysosmia/dysgeusia, nasal congestion/coryza, and
irritability/confusion were more common in patients with vesicular lesions. This finding can demonstrate the
probable link between vesicular lesions and neurological manifestations. Future investigations are required
to clarify the issue.

CONCLUSIONS

Cutaneous lesions occur most often in middle age individuals at the same time or after the systemic
symptoms of COVID-19. Urticaria-like lesions commonly (47%) occurred at the same time with other
symptoms. It may suggest that urticaria-like lesions may be a diagnostic sign for COVID-19. A
maculopapular rash is the main reported skin involvement in COVID-19 patients and is associated with
intermediate severity of the disease. The mere occurrence of skin manifestations in COVID-19 patients is
not an indicator for the disease severity, and it highly depends on the type of skin lesions. Chilblain-like and
vascular lesions are the ends of a spectrum in which from chilblain-like to vascular lesions, the severity of
the disease increases, and the patient's prognosis worsens. We highly suggest emergency and general
practitioners to evaluate the suspected COVID-19 patients for any cutaneous manifestations. Those with
vascular lesions should also be considered as high-priority patients for further medical care.

COVID-19-associated cutaneous manifestations have been increasingly reported in the last few months,
garnering attention both from the international scientific community and from the media. A few months
after the outbreak of the pandemic, many narrative and systematic reviews concerning the dermatological
manifestations of COVID-19 have been published.

Albeit several hypotheses on pathophysiological mechanisms at the basis of these skin findings are present
in the literature, none of them is substantiated by strong evidence, and this field needs to be largely
elucidated. Moreover, cutaneous eruptions due to viruses other than SARS-CoV-2 or drugs prescribed for
the management of this infection always need to be ruled out.

Experimental pathophysiological studies and clinical data derived from large case series are still needed for
shedding light onto this novel, underexplored and fascinating topic.

To date, several skin manifestations related to COVID-19 have been reported, but additional efforts are
needed to collect further data. Dermatological findings should prompt discussion between physicians and
patients regarding isolation and possible testing. As a potential correlate to disease severity, prognosis, or
infectibility, all healthcare professionals must be well-versed in these increasingly common cutaneous
manifestations of COVID-19.
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