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ABSTRACT 

Introduction: The SARS-CoV-2 virus causes COVID-19, a disease linked to skin 

symptoms including rash, erythema, and urticaria. However, the exact 

mechanisms by which COVID-19 leads to these skin changes are not fully 

understood. Our review aimed to analyze the main skin issues linked to COVID-

19 and any possible underlying biological pathways in COVID-19 patients. 

Design of the study: Systematic review. Methods: Between January 1, 2020, and 

December 10, 2022, the authors conducted a bibliographic search in the databases 

PubMed, B-on, Scopus, and Web of Science, in order to collect revalent studies. 

Inclusion criteria included case series or comparative studies of COVID-19 

cutaneous manifestations in various age ranges. Results: The evaluation found 26 

articles that met the inclusion criteria, including case reports, series, and 

observational studies. The investigations comprised 547 people with COVID-19 

who had skin symptoms. A systematic analysis of the literature on skin 

manifestations in COVID-19 discovered that erythema was the most common skin 

symptom, occurring in 44.18% of the 547 individuals included in the research. Skin 

lesions appeared 9.92 days after the onset of systemic symptoms such as fever, 

cough, and trouble breathing. Other skin signs were chilblain-like lesions, 

urticaria-like lesions, vesicular lesions, livedo/necrosis, and petechiae. 44.77% of 

patients reported significant itching. The most common systemic symptom among 

the 431 patients with information on this was fever, followed by coughing, 

exhaustion, difficulties breathing, headaches, gastrointestinal issues, and a loss of 

smell or taste. Conclusion: Understanding of the most common skin issues related 

to the infection of COVID-19 would help in early diagnosis of COVID-19 and 

improve the patients outcomes. The current review provided a comprehensive 

overview of the skin disorders related to COVID-19 and its potential causes. 

Future studies should be large and well-designed. 
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1. INTRODUCTION  

COVID-19, caused by the SARS-CoV-2 virus, had had a significant influence on worldwide public health (Pollard et al., 2020). The virus 

primarily affects the respiratory system; however, infection can also occur in other organs and systems in the body. The condition can 

be minor or severe, and it can cause significant complications such as pneumonia and mortality (Bozzalla-Cassione et al., 2020). The 

virus spreads by respiratory droplets and close contact with infected individuals (Dan et al., 2021). SARS-CoV-2 is a Beta coronavirus 

with a unique enclosed, positive-sense, single-stranded RNA structure. Its primary mode of entry and infection is ACE2, a protein 

present in various human tissues (Shukla and Banerjee, 2021). Although the virus primarily affects the respiratory system, ACE2 

expression has also been observed in the gastrointestinal tract and skin.  

A recent investigation of 31 distinct human tissues discovered that the small intestine, testis, kidneys, heart, thyroid, and adipose 

tissue had the highest levels of ACE2 expression. In contrast, blood, spleen, bone marrow, brain, blood vessels, and muscle had the 

lowest levels (Lubbe et al., 2020). One of the most common COVID-19 cutaneous symptoms is a rash that might appear on the trunk, 

face, or extremities (Genovese et al., 2021). These rashes frequently have a papular or erythematous appearance and may be followed 

by itching or burning. In some situations, the rash might be more severe and appear as diffuse erythema, purpuric, or urticarial lesions 

(Drenovska et al., 2020). Another typical skin symptom of COVID-19 is acral erythema, characterized by redness and warmth in the 

palms and soles (Tsai et al., 2021).  

Inflammation and vasodilation in the tiny vessels of the hands and feet are the cause of this manifestation, and it may be 

accompanied by other symptoms like fever and myalgia. In addition to rashes and eruptions, COVID-19 can cause additional skin 

abnormalities, such as furunculosis, which creates painful boil-like blisters on the skin. Bacterial infection is usually causing these 

lesions which could associate with fever and malaise (Wollina et al., 2020). The aim of the current systematic review is to assess the 

prevalence of these manifestations in COVID-19 patients as well as its clinical features. 

 

2. METHODS 

Protocol and Registration 

This systematic review was filed in PROSPERO under a specific number and reported using the PRISMA-NMA statement based on the 

study's scope, objectives, hypotheses, and methodology. 

 

Eligibility Criteria 

The inclusion criteria compromised patients of any age group who had COVID-19 and reported skin symptoms. The Newcastle-Ottawa 

Scale was used to evaluate the quality of observational studies. Exclusion criteria included studies reported patients with a history of 

skin conditions or diseases unrelated to COVID-19, studies that did not report skin manifestations specifically related to COVID-19, 

studies that used different methods or scales to evaluate the quality of the study, studies that did not report results for all age groups, or 

studies that did not include patients diagnosed with COVID-19. 

 

Information Sources and Search 

To find relevant articles and answer the review's query,  the following search terms were utilized in PubMed, B -

on,  Scopus, and Web of Science:  “(COVID-19 OR SARS-COV 2) AND (DERMATOLOGIC OR CUTANEOUS OR SKIN OR 

RASH OR URTICARIA OR ACRAL OR PERNIO OR CHILBLIAN OR VESICLE OR VESICULAR)” from November 2019 to November 

2022 by two independent reviewers. We also manually verified the reference lists of all publications included in the final data to 

guarantee that no articles were overlooked during the electronic search. 

 

Study Selection 

Two independent reviewers identified studies by screening records by title and abstract, applying strict inclusion and exclusion 

criteria. The two independent reviewers examined the complete text of all eligible articles. Our systematic review comprised studies, 

case reports, and series that addressed matching criteria. 
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Data Collection Process 

Data extraction includes patient age, gender, COVID-19 status, cutaneous manifestations, timing of cutaneous manifestation, and 

COVID-19 systemic symptoms. 

 

 
Figure 1 Identification of studies via databases and registers 

 

3. RESULTS 

Initially, the literature search yielded 1722 results, of which 514 were duplicates. Finaly, 26 publications made it through the eligibility 

and inclusion criteria screening process (Figure 1). 78 of the 547 COVID-19 patients that included in this investigation supplied 

information regarding the start of cutaneous symptoms. On average, 9.92±2.24 days passed following the onset of systemic symptoms 

such as fever, cough, dyspnea, diarrhea, and exhaustion before these lesions appeared. Thirty days was the most prolonged incubation 

period for the emergence of skin lesions. Patients with COVID-19 were discovered to have a wide range of skin complaints. The most 

frequent skin lesion was erythema which appeared on the face, flexural areas, trunk, extremities, and mucous membranes as presented 

in 44.18% of patients. 
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There were also vesicular lesions (13.02%), livedo/necrosis (6.11%), chilblain-like lesions (19.72%), urticaria-like lesions (16.37%), 

and petechiae (1.58%) among the other cutaneous signs. Remarkably, a considerable 44.77% of patients reported severe itching. Of the 

547 patients, 431 had data regarding systemic symptoms; fever accounted for the most of these, occurring in 75.87% of cases. Cough 

(69.37%), asthenia or weariness (58.47%), dyspnea (46.64%), headache (30.39%), gastrointestinal problems (26.91%), and loss of taste or 

smell (22.27%) were among the other systemic symptoms. Table 1 shows details of all included studies. 

 

Table 1 Characteristics of the studies included (n=26) 

Study Country 

Cases with 

Cutaneous 

Involvement 

Rash type Rash location 

(Ahouach et al., 2020) France 1 Urticaria Trunk 

(Aghazadeh et al., 

2020) 
Iran 1 

Oral vesicular eruption with 

erythematous plaques and 

papules in the face 

Oral 

(Alramthan and 

Aldaraji, 2020) 
Qattar 2 Chilblain-like Hands 

(Amatore et al., 2020) France 1 Urticaria 
Upper limbs, chest, 

neck, abdomen 

(Andina et al., 2020) Spain 1 Chilblain-like Acral 

(Annunziata et al., 

2020) 
Italy 4 

Macular, vesicular, 

vesicular, urticarial 

Trunk, abdomen, 

trunk, legs 

(Avellana-Moreno et 

al., 2020) 
Spain 1 - Maculopapular Generalized 

(Bouaziz et al., 2020) France 14 

Four macular erythema, two 

vesicular, one cold urticaria, 

seven vascular 

Trunks, upper 

(Chaabane et al., 2021) Tunisia 3 

Erythema multiforme has a 

polymorphic pattern with a 

rash on the upper chest and 

livedo reticularis on the arm.  

It is also maculopapular. 

- 

(Dalal et al., 2020) India 13 Maculopapular, urticaria Trunk 

(De-Masson et al., 

2020) 
France 7 Chilblain-like Acral 

(Droesch et al., 2020) USA 4 Retiform purpura Hands 

(Fernandez‐Nieto et al., 

2020) 
Spain 24 Vesicular Trunk 

(Fernandez‐Nieto et al., 

2020) 

31 

countries 
135 

Morbilliform, erythema, 

vesicular 
 

(Freeman et al., 2020a) 8 countries 14 Chilblain-like Acral 

(Freeman et al., 2020b) Spain 234 - - 

(Galván-Casas et al., 

2020) 
Italy 3 Maculopapular Trunk 

(Hassan, 2020) Scotland 1 Urticaria Limbs 

(Hedou et al., 2020) France 5 Erythema - 

(Henry et al., 2020) France 1 Urticaria Generalized 
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(Hunt and Koziatek, 

2020) 
Usa 1 Maculopapular Generalized 

(Marzano et al., 2020) Italy 22 Vesicular Trunk 

(Wu et al., 2020) China 28 Conjunctivitis Ocular 

(Recalcati, 2020) Italy 18 Erythema - 

(Young and Fernandez, 

2020) 
USA 2 Morbilliform Trunk 

(Zhang et al., 2020) China 7 - - 

 

4. DISCUSSION 

The most prevalent cutaneous symptom in COVID-19 individuals was erythematous maculopapular rash. Skin biopsies on only two of 

these individuals revealed that the skin abnormalities were the result from a medication reaction (Rosell‐Díaz et al., 2020). However, 

the actual reason for the erythema in COVID-19 patients remains unknown. According to some research, herpes simplex virus (HSV) 

may be responsible for a subtype of erythema multiforme EM lesions (Aurelian et al., 2003). In addition, lymphocytes have been 

detected in COVID-19 individuals' skin lesions. These findings imply that the cutaneous rash could be induced by virus-specific T 

lymphocytes (Fernández-Lázaro and Garrosa, 2021). 

Urticaria is another prevalent skin condition in COVID-19 patients who develop rashes. Previous study suggested that viral IgM 

and IgG may cross-react with mast cell IgE, resulting in mast cell degranulation and urticaria (Imbalzano et al., 2016). The prevalence of 

hives in COVID-19 varies widely, with frequencies ranging from 0.3% to 15.4% (Watashi et al., 2021). Most people with COVID-19 who 

develop hives have mild to moderate symptoms, and self-limited symptoms within several days. However, a tiny proportion of people 

may encounter severe symptoms or complications, such as anaphylaxis. The SARS-CoV-2 virus has induced chilblain-like lesions in 

particular people with COVID-19.  

These lesions appear as red, swollen, and painful patches on the skin, usually on the toes or fingers, and may be accompanied by a 

burning or itching feeling. Blood clotting has been observed to be altered in COVID-19 patients, and, probably, reduced blood flow to 

the extremities (acro-ischemia) in severe COVID-19 cases is associated with an increased tendency for blood clotting (hypercoagulation) 

(Zhang et al., 2020). The specific reason for skin alterations in COVID-19 remains unknown. Some experts assume that these alterations 

are caused by the virus's direct effects on the skin, including reproduction and inflammation (Fernández-Lázaro and Garrosa, 2021). 

Others argue that skin alterations are indirectly related to the virus's immunological response, such as an autoimmune or 

hypersensitive reaction (Drago et al., 2021).  

Skin alterations in COVID-19 may be the result from a mix of the virus's direct and indirect effects on the skin. Unfortunately, the 

precise causes of skin abnormalities in COVID-19 are merely speculations. It is worth noting that the prevalence of skin rashes among 

COVID-19 patients varies by country. In addition, it is important to note that skin rashes might appear in the general population as a 

previous studies showed that up to 1 % of individuals may get chronic hives at some point during their lives (Hon et al., 2019). 

 

5. CONCLUSION 

In conclusion, investigation of skin conditions related to COVID-19 may be critical for early detection and potentially improvement of 

the prognosis for patients with the condition. The current review provided a complete summary of the most common skin disorders 

related to COVID-19 and their potential underlying causes. More research is necessary to understand the connection between COVID-

19 and skin problems and to develop evidence-based guidelines for managing these conditions. Future studies should include large, 

well- designed clinical trials to produce more reliable data on this topic. 
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