
Abstract
Introduction: Rash is a common complaint in children and may have diverse etiologies. Therefore, its differential diagnosis can 
be extensive. This study aimed to investigate the frequency of coronavirus disease 2019 (COVID-19) and rash in children with 
suspected COVID-19 clinical symptoms.
Methods: This descriptive cross-sectional study investigated the frequency of COVID-19 and skin rash in children with clinical 
symptoms associated with COVID-19 referred to Besat Clinic and Afzalipour Hospital, in Kerman, in 2020. To check for COVID-19 
infection, polymerase chain reaction (PCR) test was performed by nasopharyngeal swab. A 1-mL blood sample was sent to the 
lab to be tested for immunoglobulin-M (IgM) and IgG serology using Pishtaz Teb Company’s ELISA kits. To analyze the data, 
descriptive (prevalence, percentage, mean, and standard deviation) and analytical (independent samples t-test) statistics were used. 
The analyses were performed by SPSS software version 26.
Results: In this study, 107 children with skin rash and positive PCR test results for severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) were included. Boys accounted for 62.4% of the sample. The symptoms most observed in the children were cough, 
diarrhea, and vomiting, in descending order of prevalence. Examination of skin manifestations showed that 16.8% of children had 
skin rash. In 1.9% of children, skin itching was present. There was no significant difference in the serum levels of IgM and IgG 
between patients with skin rash and without skin rash (P > 0.05).
Conclusion: In this study, 16.8% of children had skin rash, and 1.9% had itchy skin. Cutaneous involvement is helpful in clinical 
decision-making, as well as designing health literacy tools.
Keywords: COVID-19, SARS-CoV-2, Skin rash, Epidemiology, Children

Introduction
In December 2019, a new infectious disease, caused by 
the virus SARS-CoV-2, emerged. It became known as 
COVID-19. Due to the high virulence of the virus, the 

outbreak was officially declared a pandemic by the World 
Health Organization on March 11, 2020 (1, 2). Its main 
route of transmission was through respiratory droplets 
and physical contact; however, transmission was also 
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possible via the fecal–oral route. Besides symptomatic 
patients, individuals without symptoms could also serve 
as significant sources of transmission (3).

The preliminary symptoms included fever, fatigue, 
and cold-like symptoms, and it could gradually progress 
to respiratory and several organ-specific symptoms and 
even death (4). 

Children presented with less severe symptoms than 
adults. The respiratory symptoms remained one of the 
most well-known manifestations of COVID-19 and could 
affect the course of the disease and the prognosis of the 
patient. A severe and novel entity has emerged in children 
as a multi-system inflammatory syndrome (MIS-C). 
It is a delayed immune phenomenon affecting several 
organs between 2–4 weeks after initiation. However, both 
COVID-19 and MIS-C present with extra-pulmonary 
complications (5). 

At a very early stage of the pandemic, the results of a 
study in China showed a connection between COVID-19 
and skin rash (6). Skin rashes are unusual changes in the 
color or texture of the skin. They are usually caused by skin 
inflammation, which can have a variety of causes. Common 
skin rashes in children include viral rashes (e.g., measles, 
rubella, roseola, fifth disease, chickenpox, and hand, 
foot, and mouth disease [HFMD]), bacterial infections 
(e.g., scarlet fever), immune‑mediated conditions (e.g., 
erythema multiforme, Henoch‑Schönlein purpura [HSP], 
and Kawasaki disease), and drug‑induced eruptions (7). 
The results of a study in 2020 showed that 2 out of 1,099 
individuals diagnosed with COVID-19 across China 
developed a skin rash (6). In the study by Recalcati et al., 
skin manifestations including erythematous, chickenpox-
like, and widespread rashes with itching were observed 
in 18 of the 88 patients with COVID-19. However, all 
disappeared in less than five days after initiation (8). 
Additionally, in a case-control study, a young patient with 
COVID-19 pneumonia who required hospitalization had 
a widespread rash consistent with viral exanthema (9).

Duramaz et al. discussed the occurrence of rash in 
three children with COVID-19 who received the drug 
hydroxychloroquine (10). Few studies have addressed 
cutaneous symptoms related to COVID-19 in children. 
Skin rashes are among the rare symptoms of COVID-19 
that physicians should consider. This review focuses 
on the various skin manifestations seen in children 
and adolescents with COVID-19–related multisystem 
inflammatory syndrome (MIS-C). In a recent review 
aimed to highlight the cutaneous symptoms in children 
with COVID-19 and MIS-C, Sati et al. found that 
skin manifestations can be diverse and are frequently 
overlooked. These cases highlight the need for continuous 
research regarding the diverse cutaneous manifestations 
associated with COVID-19 in children, aiding in early 
diagnosis and prompt therapeutic strategies (11). 
Therefore, this study aimed to investigate the frequency 
of rash in children with suspected clinical symptoms of 
COVID-19.

Methods
Study design and participants
This descriptive cross-sectional study examined the 
frequency of COVID-19 and rash in children with 
suspected clinical symptoms of COVID-19 referred to 
Besat Clinic and Afzalipour Hospital, Kerman, in 2020. 
Children with any type of skin rash, pityriasis versicolor, 
or morbilliform eruptions were included in the study.

The exclusion criteria comprised a history of underlying 
conditions like lupus, use of medications known to 
cause skin rashes, malnutrition or obesity, and any prior 
significant disease or kidney dysfunction.

Data Collection
Patients with any type of skin rash, urticaria, pityriasis 
versicolor, or morbilliform eruptions were examined by 
a dermatologist. A COVID-19 PCR test was performed 
using a swab from the nasopharynx. A 1 mL blood sample 
was collected and tested for COVID-19 IgM and IgG 
serology using a SARS-CoV-2 IgM Capture ELISA Kit and 
a SARS-CoV-2 IgG ELISA Kit (Pishtaz Teb Company), 
respectively (12). In addition, a questionnaire including 
demographic information was completed for them.

In the SARS-CoV-2 IgG ELISA kit, the wells of the plate 
are covered in the N antigens (core coating) of the SARS-
CoV-2 virus. During the test, the diluted samples are 
poured into the wells. If there are antibodies against SARS-
CoV-2 antigens, these antibodies bind to the antigens at 
the bottom of the well. After washing, if anti‑SARS‑CoV‑2 
IgG antibodies are present, they are detected by adding 
an anti‑human IgG antibody conjugated to HRP. After 
washing, the dye solution is poured into the wells. The 
intensity of the blue color is proportional to the immune 
complex formed in the wells. Addition of stopping 
solution turns the blue color to yellow, which has the best 
light absorption at the wavelength of 450 nm.

Statistical analysis
To analyze the data, descriptive statistics (frequency, 
percentage, mean, and standard deviation) and analytical 
statistics (independent samples t-test) were used. SPSS 
version 26 software was used for the statistical analyses. 
The confidence level of 95% (5% alpha error) was set as the 
boundary of accepting and rejecting the null hypothesis. 
A p-value less than 0.05 was considered significant.	

Ethical Issues/Statement 
After giving full explanations about how the research 
would be conducted, the researchers obtained written 
informed consent from the parents of the patients. All the 
regulations of the national code of ethics in research and 
all international regulations (Helsinki and Nuremberg) 
were observed in this study. This study was approved by 
the ethics committee of Kerman University of Medical 
Sciences (code: IR.KMU.AH.REC.1400.013).

Results
In this study, 150 children with suspected COVID-19 
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were examined clinically, of which 107 (71.3%) were PCR-
positive. The average age of the patients was 14.78 ± 2.59 
with a range of 1–15 years, and most of the patients were 
male (62.6%). In terms of disease symptoms, 76.6% had 
fever, 20.7% diarrhea, 21.4% cough, and 14% nausea. 
There were 5 people (4.6%) with MIS-C. The prevalence 
of skin rash among children with positive PCR was 18 
(16.8%) (Table 1) (Figure 1, 2).

The predominant type of skin lesion observed was a 
maculopapular rash (Table 2).

There was no significant difference in the serum levels of 
SARS-CoV-2 IgM in patients with and without skin rash 
(P = 0.559). Similarly, there was no significant difference 
in the serum levels of SARS-CoV-2 IgG in patients with 
and without skin rash (P = 0.799) (Table 3) (Figure 1).

All the laboratory findings followed the normal 
distribution. According to Table 4, the mean laboratory 
findings in patients with and without skin rash did not 
differ significantly (Table 4).

Discussion
In this study, we evaluated 150 children with suspected 
COVID-19, of whom 107 (71.3%) tested positive by 
RT-PCR. The mean age of participants was 14.78 ± 2.59 
years, with a predominance of males (62.6%). Clinical 
manifestations were largely consistent with previous 
pediatric COVID-19 reports, with fever (76.6%), cough 

(21.4%), diarrhea (20.7%), and vomiting (14%) being 
the most commonly observed symptoms. Only a small 
percentage of children (4.6%) developed multisystem 
inflammatory syndrome (MIS-C), highlighting the 
generally milder course of SARS-CoV-2 infection in 
pediatric populations.

Among mucocutaneous manifestations, skin rash and 
itching were observed in 16.8% and 1.9% of children, 
respectively. No notable differences were observed in 
SARS-CoV-2 IgM or IgG serum levels between patients 
with and without skin rash, suggesting that cutaneous 
manifestations may not correlate with humoral immune 
response during acute infection. Similarly, other laboratory 
parameters, including WBC, ESR, CRP, liver enzymes, 
and renal function markers, did not differ significantly 
between children with and without rash. These results 
align with earlier studies showing that skin manifestations 
in COVID-19 are not necessarily associated with disease 
severity or systemic inflammation.

COVID-19 affects individuals across all age groups. 
However, children generally present with less severe 
courses than adults. An increasing number of reports 
have been published from Europe, North America, Asia, 
and Latin America describing children and adolescents 
with MIS-C, which typically presents late in the course 
of disease. In response to this emerging challenge, the 
European and United States Centers for Disease Control 
and Prevention (CDC), the Australian Department of 
Health, and the World Health Organization (WHO) 
have published recommendations for MIS-C (13,14). 
In our study, MIS-C accounted for 4.7% of affected 
children. Since children often show mild symptoms of 
COVID-19 and are tested less than adults, the prevalence 
of COVID-19 and the reported cases of MIS-C in children 
infected with SARS-CoV-2 may not be reliable. In an 

Table 1. Demographic characteristics of patients

Variable Value

Age mean (SD) 14.78 (2.59)

Sex

Male 67 (62.6)

Female 40 (37.4)

Symptoms

Fever 82 (76.6)

Diarrhea 22 (20.7)

Cough 23 (21.4)

Vomiting 15 (14)

MIS-C*

Yes 5 (4.6)

No 102 (95.4)

Skin rash

Yes 18 (16.8)

No 89 (83.1)

* Multisystem inflammatory syndrome (MIS-C)

Table 2. Types of skin manifestation

Types of skin manifestation n (%)

Maculopapular 9 (50)

Hives (urticarial) 4 (22.22)

Vesicular 2 (11.11)

Purpuric/vasculitic 3 (16.66)

Total 18 (100)

The Kolmogorov–Smirnov test showed that the serum levels of IgM 
(P = 0.48) and IgG (P = 0.36) followed a normal distribution

Table 3. The relationship between the serum levels of SARS-CoV-2 IgM and 
IgG in patients with and without skin rash.

Variable n
IgM

P-value* n
IgG

P-value*

Mean ± SD Mean ± SD

Skin rash
+ 18 11.83 ± 5.30

0.559
5 72 ± 17.70

0.799
− 89 12.62 ± 4.62 102 74.17 ± 13.83

* Independent Samples t-test, a P-value less than 0.05 was considered 
significant

Table 4. Comparison of laboratory findings in patients with and without skin 
rash.

Variable All patients Skin rash Normal skin P-value*

WBC (× 103 /mm3) 9.10 ± 12.21 9.01 ± 12.97 8.01 ± 11.37 0.47

ESR (mm/h) 18.45 ± 47.7 13.12 ± 49.3 18.74 ± 47.16 0.33

CRP (mg/dL) 19.53 ± 35.5 11.95 ± 36.15 8.95 ± 35.16 0.53

AST (U/L) 12.1 ± 63.12 15.68 ± 69.34 21.18 ± 60.63 0.054

ALT (U/L) 21.3 ± 51.9 32.6 ± 62.6 31.1 ± 36.8 0.15

Total Pro (g/dL) 1.6 ± 5.5 2.8 ± 3.7 2.9 ± 5.9 0.23

Bun (mg/dL) 6.54 ± 25.19 10.72 ± 28.73 13.11 ± 24.06 0.52

Cr (mg/dL) 0.07 ± 0.51 0.11 ± 0.76 0.21 ± 0.52 0.45

* Independent samples t-test, a P-value less than 0.05 was considered 
significant
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Italian study, the cumulative incidence of MIS-C was 3.27 
per 100,000 residents aged 0 to 18, with a prevalence of 
0.07% among children who had previously been infected 
with SARS-CoV-2. However, the incidence of MIS-C is 
decreasing over time (14). Although MIS-C remains rare, 
surveillance is critical, particularly in regions with high 
SARS-CoV-2 transmission, given its potential for rapid 
progression and severe outcomes.

In children infected with COVID-19, fever and cough 
are the most frequently observed clinical symptoms, 
followed by several unspecific symptoms including 
fatigue, myalgia, nasal congestion, runny nose, sneezing, 
sore throat, headache, dizziness, vomiting, diarrhea, and 
abdominal pain (15). Some children may not develop 
a fever, showing symptoms like cough or diarrhea 
instead, and some can even be asymptomatic carriers. 
Some children and infants show unusual symptoms 
that appear in the form of vomiting, diarrhea, and other 
gastrointestinal symptoms or just asthma and shortness 
of breath (16, 17). In our study, cough, diarrhea, and 
vomiting were observed in 22.1%, 21.5%, and 14% of 
children, respectively. This supports the observation 
that children may present atypically, sometimes with 
gastrointestinal rather than respiratory symptoms. This 
emphasizes the need for clinicians to remain highly vigilant 
for potential COVID-19 cases even in the absence of fever 
or cough. Notably, some studies have reported severe 
pediatric cases initially presenting with gastrointestinal 

symptoms progressing to respiratory distress, underlining 
the heterogeneity of clinical presentations in children. 
The first severe case of childhood infection reported in 
Wuhan, China, began with gastrointestinal symptoms and 
no respiratory symptoms, but rapidly progressed to acute 
respiratory distress syndrome (16). In the study by Ding 
et al. fever and cough were the most important symptoms 
of coronavirus in children (3). In La Torre et al.’s cohort 
study in southeast Italy, gastrointestinal, mucocutaneous, 
and cardiac involvement were the most common clinical 
features. However, respiratory symptoms were among 
less frequent problems and rash occurred in 77% of cases 
(14). Examination of skin manifestations in our study 
showed that 16.8% of children had skin rash and 1.9% of 
children had itchy skin. In Dufort et al.’s study, up to May 
10, 2020, a total of 191 possible cases were reported to the 
New York Department of Health, of which 95 patients 
were diagnosed with MIS-C, and 60% of these had skin 
rash (18). The first scientific report on the relationship 
between COVID-19 and rash was conducted in China, 
and two cases of skin involvement were observed (6). Lu 
et al. reported a case of COVID-19 with rash as the first 
skin manifestation on March 19, 2020 (19). In the studies 
of Recalcati et al. from Italy (8), Chen et al. from China 
(20), and Bouaziz et al. from France (21), 18, 7, and 14 
cases with mucocutaneous manifestations were reported, 
respectively. In the study by Recalcati et al., there was little 
pruritus and all lesions disappeared in less than five days (8). 

Figure 1. Symptom prevalence in children with suspected COVID-19 Figure 2. Sex distribution of pediatric patients

Figure 3. Mean and standard deviation of IgM and IgG in patients with and without rash
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In Spain, Fernandez-Nieto et al. and Galván et al. carried 
out nationwide surveys, reporting 19 and 375 COVID-19 
cases with skin manifestations, respectively (22, 24). Until 
May 30, 2020, a total of 507 cases of COVID-19 with skin 
manifestations were reported, and 488 of the 507 patients 
were from Europe (96.25%). In May 2020, in the study by 
Duramaz et al., three out of 20 hospitalized patients (15%) 
developed skin manifestations. Two patients developed 
skin involvement at baseline, and one patient developed 
it following hydroxychloroquine administration. 
Skin manifestations included maculopapular rash (2 
patients) and erythematous eruptions (1 patient). Skin 
urticaria was observed following the administration of 
hydroxychloroquine in a 17-year-old patient (10). In 
general, they did not observe any kind of correlation 
between the exacerbation of urticaria and the severity of 
the disease. However, skin rashes may occur in children 
with COVID-19, regardless of whether they receive 
hydroxychloroquine. In March 2020, Hunt et al. reported 
a young patient with COVID-19 pneumonia with fever 
and widespread urticaria who required hospitalization. 
The urticaria was morbilliform, maculopapular, and non-
pruritic and occurred concurrently with viral exanthema 
(9). Urticaria may be one of the rare symptoms of this 
disease. We previously reported two cases of staphylococcal 
scalded skin syndrome related to COVID-19 (24, 25). 
Sati and colleagues recently reviewed the cutaneous 
and histopathological features of COVID-19 patients 
(11). These cases underscore the importance of ongoing 
research into the skin manifestations of COVID-19 in 
children, which can support early diagnosis and timely 
treatment.

Although we found no relationship between serological 
identifying factors and cutaneous manifestations in this 
study, serology remains important for identifying late 
presentations, such as rheumatologic or post-infectious 
complications. However, as shown here and elsewhere, 
serologic testing has limited utility in acute diagnosis, 
reinforcing the reliance on molecular testing for early 
detection. Several studies have pointed to the importance 
of detecting SARS-CoV-2 infection using serology in 
both pediatric and adult populations, especially in late 
presentations such as rheumatologic complications (4, 
26). However, serologic tests have limited utility for acute 
SARS-CoV-2 infection diagnosis, as seen in the present 
study. 

A strength of our study was its focus on the cutaneous 
manifestations of COVID-19, which allowed us to 
identify cases of COVID-19 and MIS-C using molecular 
and serological testing. This makes our decision making 
and epidemiological data as accurate as possible. One 
limitation of our survey is the small sample size. The 
study is also limited by its short duration and by the lack 
of data on different SARS‑CoV‑2 sub‑lineages.

In conclusion, skin rashes are a notable, though not 
predominant, manifestation of COVID-19 in children, 
often occurring independently of serologic markers or 
systemic laboratory abnormalities. Recognizing these 

manifestations can aid early diagnosis and management, 
particularly in mild or atypical pediatric cases. Future 
studies with larger cohorts and variant-specific analyses 
are warranted to further elucidate the clinical and 
immunologic correlates of cutaneous involvement in 
pediatric COVID-19.

Conclusion
This study showed that skin rashes occurred in 16.8% of 
PCR-positive children with COVID-19, indicating that 
although uncommon, cutaneous manifestations represent 
a relevant clinical feature in the pediatric population. No 
significant association was found between rash and SARS-
CoV-2 IgM/IgG levels or other laboratory parameters. 
A small proportion of patients developed MIS-C, 
underscoring the need for careful monitoring of systemic 
inflammation. Overall, these findings highlight that skin 
involvement, while not frequent, should be considered 
a potential early or accompanying sign of COVID-19 in 
children, which warrants further investigation through 
larger studies.
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