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Abstract 

Children are a unique subgroup of patients in relation to the COVID-19 pandemic, often presenting 

asymptomatically, mildly or atypically. Initial reports did not include skin manifestations as a feature of 

COVID-19, however, there is a growing repertoire of reports showing a range of dermatologic skin 

manifestations in children. Six clinical skin manifestations have been described: urticaria, maculo-papular 

rash, morbilliform eruption, vesicular rash, lividor-reticular and multiform rash.  

Dermatological features occur before or simultaneously with other manifestations of COVID-19. 

Doctors play a key role in diagnosing patients with COVID-19 who may present for the first time 

unknowingly showing early signs of the disease. In this report are presented 4 patients with Covid 19 

infection, where the skin is the target organ of the virus. 

In all children, the skin manifestation is different, their markers of inflammation are different and 

the treatment is not the same. In patient number 1, we look at the benefit of immunoglobulins in viral 

infections and consider their use in COVID-19 infection.  

Skin changes should never be ignored. The rash can spread and lead to a severe form of the disease. 

Skin manifestations may be the primary [or only] manifestation of a sign. It is extremely important to 

recognize it in time and to treat it accordingly. 
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Introduction 

Since the emergence in December 2019 of the novel coronavirus that causes acute respiratory 

distress syndrome type 2 [SARS-CoV-2], numerous articles have described its clinical spectrum in children, 

including the appearance of skin lesions [1].  

Studies conducted during the first wave of the pandemic showed that up to 20.4% of patients with 

confirmed SARS-CoV-2 infection had skin manifestations, of which 1/3 were most commonly described 

as an erythematous rash [2-4]. Subsequently, other studies classified the types of rash, attributed to the 

disease and related to the stages and severity of the infection [1].  

Pediatric series consistently describe the appearance of acral erythematous-purple lesions, similar 

to Chilblain, especially in the late stages, in oligosymptomatic or subclinical patients, with spontaneous 

remission. [2, 5-7,]. 

In adults, necrotic/ischemic lesions are associated with prothrombotic conditions caused by the 

virus, and this phenomenon has not been studied in children. Initial reports did not include skin 

manifestations as a characteristic of COVID-19, however, there is a growing repertoire of reports showing 

a range of dermatological skin manifestations in children [8].  

The analyzes identified six clinical manifestations: urticaria, maculo-papular rash, morbilliform 

eruption, vesicular rash, livido-reticular and multiform rash. 

Their pathophysiological mechanism is still elusive and is probably the result of the complex 

involvement of one or more mechanisms, such as direct damage to skin caused by the virus, vasculitis-like 

reactions and/or indirect injury as a consequence of a systemic inflammatory reaction[9].  

In children, dermatologic features appear to occur before or concurrently with other manifestations 

of COVID-19[8]. Doctors play a key role in diagnosing patients with COVID-19 who may present for the 

first time unknowingly showing early signs of the disease [8].  

We are reviewing cases in the pediatric population with skin manifestations of Covid 19. 
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Case report one 

Male child aged 9 years, was admitted to our ambulance because of temperature of 37.5-38.7 C, 

sore throat, cough and malaise and the appearance of a generalized rash all over the body. The disease 

started 4 days before. He was tested with a rapid antigen test for Covid 19, the same was positive and he 

wasa hospitalized for further treatment. Epidemiological survey: father positive for Covid 19 infection.  

From the status: He was  hospitalized in our Institute as afebrile 36.4 C on admission, eupnoic and 

tachycardic. The skin had a multiform rash confluent in the inguinal region [livid erythema]. Rhythmic 

heartbeat, tachycardic, with clearly audible heart sounds, without accompanying heart murmurs. Abdomen 

soft on palpation without organomegaly.  

From the investigations:  biochemical investigations high biomarkers of inflammation - SE 40/90, 

CRP: 83.2mg/l, blood count  with Leucocytes 18.1, and the next days they were rising to 25.4 and 30.2x109, 

LDH was  876 u/L. The other biochemical investigations within reference values.  

Therapy: After admission, the patient was placed on parenteral rehydration antibiotic, 

corticosteroid and antihistamine therapy. During the hospital stay in the first 5 days without response to the 

given therapy and with worsening of the general condition and progression of skin changes with a 

simultaneous increase in inflammatory values.  

   
 

   
 

Figure1. Erythematous rash with pinhead-sized pustules with affection of the main folds axillary, 

inguinal and sub mammary area, the trunk and distal part of the limbs are also affected. Erythema 

/edematous rush is noticed in the palms and face area.  

 

 

A dermatovenerologist has been consulted , and she described  the patient's rash as  Exanthema 

pustulosa. Intravenous immunoglobulins were included on the fifth day of therapy. After receiving the 

immunoglobulin therapy in just a few hours, the patient's general condition is improved, a significant and 

rapid regression of skin changes, as well as a decrease in inflammatory markers. [SE 10, CRP 2.5 mg/l., 

LDH 399 u/L, Leucocytes 9.4x109] (Figure 2). 
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Figure 2. Improvement of skin changes after therapy with intravenous immunoglobulin 

 

In the following, we present pictures of skin changes of several cases where the skin manifestation 

is the only clinical symptom in Covid 19 infection without other accompanying symptomatology. These 

patients had all normal biochemical analyzes and were in good general condition (Figure 3; Figure 4 and 

Figure 5). 

They were placed on parenteral rehydration therapy with an oral antihistamine and short-term on 

low doses of corticosteroid. Spontaneous regression of skin changes has been noted. 
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Figure 3.  Generalized macular rush 

 

   

Figure 4. Generalized EEM-like rush with affection mainly of the inguinal, abdominal and napkin 

area. 
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Figure 5. Generalized urticarial rush. 

 

Discussion  

Children are a unique subgroup of patients with respect to the COVID-19 pandemic, often 

presenting asymptomatically, mildly or atypically.  

Skin manifestations may be the primary [or only] sign manifestation. Recognition of cutaneous 

manifestations of COVID-19 in the pediatric population is important for guiding precautions, testing, and 

management of patients and close contacts. While some dermatologic signs in children overlap with those 

in adults, other skin findings are reported with greater frequency in children and may be clues to 

multisystem sequelae [10].  

There is no approved drug or consensus on the correct treatment algorithm for COVID-19[11].  

There is increasing evidence for immune-based treatments that inhibit the infectious mechanism of 

the virus and improve the inappropriate immune response or regulate the hyperactive immune response in 

patients. [1] In the first case, we saw the benefit of intravenous immunoglobulin in viral infections and 

consider their use in COVID-19 infection [11] 

Immune-based elimination of the virus with immunoglobulins is aimed at preventing infection. 

Entry of SARS-CoV-2 into host cells is mediated by the transmembrane glycoprotein [S] that binds to the 

angiotensin-converting enzyme 2 [ACE2] receptor, which is highly expressed on the apical surface of many 

cell types. The S protein forms a homotrimer that exits from the viral surface. Receptor binding is mediated 

by the S1 subunit through the receptor binding domain [RBD]. Upon binding to the ACE2 receptor, 

proteolytic activation of the S2 subunit mediates fusion between the viral and cell membranes [12].  

Because of the essential role of S glycoprotein in cell infection, antibodies that bind to S1 and S2 

can prevent infection. A neutralizing antibody can stop virus replication by blocking receptor binding, 

preventing cell wall fusion, or preventing virus uncoating in the cytoplasm [12].  

Intravenous immunoglobulin is a product obtained from the plasma of thousands of donors used to 

treat primary and secondary immunodeficiency, autoimmune conditions, neuroimmunological disorders 

and inflammatory diseases where this immunotherapy has shown promise [11].  
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Intravenous immunoglobulin is a blood product containing polyclonal immunoglobulin G, isolated 

and pooled from healthy donors, and has been used for more than 30 years. As a complex preparation, it 

contains a large number of bioactive parts, and the totality of its effects is still not fully understood. 

INTRAVENOUS IMMUNOGLOBLOBULIN is the immunomodulatory therapy of choice for 

autoimmune or inflammatory disease and for the prophylaxis and treatment of severe infections, especially 

in immunocompromised patients [13, 14].  

Several theories have been proposed to explain its potential immunomodulatory mechanisms, 

including Fc-mediated and Fab-mediated approaches [15, 16].  

 In previous studies on SARS and Middle East Respiratory Syndrome [MERS], intravenous 

immunoglobulin therapy has shown distinct clinical benefits with good tolerability [17-19]. Considering 

the efficacy in enhancing passive immunity and modulating immune inflammation and the overall safety 

profile, INTRAVENOUS IMMUNOGLOBLOBULIN may be considered a promising option in the early 

phase of clinical deterioration in patients with COVID-19 [20]. 

 

Conclusion  

Skin changes should never be ignored. The rash can spread and lead to a severe form of the disease. 

Clinical practice shows that the rash in children can be the only symptom of Covid 19 infection, but the 

rash can also be preceded by a respiratory infection.symptoms such as cough, runny nose, headache and 

fever. It is extremely important to recognize it in time and treat it accordingly. 

 

References 

1. Carazo Gallego B, Martín Pedraz L, Galindo Zavala R, Rivera Cuello M, Mediavilla Gradolph C, 

Núñez Cuadros E. Skin lesions in children during the first wave of the SARS-CoV-2 pandemic. 

Med Clin (Barc). 2021 Jul 9;157(1):33-37. English, Spanish. doi: 10.1016/j.medcli.2021.03.004. 

Epub 2021 May 4. PMID: 34016448; PMCID: PMC8096168. 

2. Recalcati S. Cutaneous manifestations in COVID-19: a first perspective. J Eur Acad Dermatol 

Venereol. 2020 May;34(5):e212-e213. doi: 10.1111/jdv.16387. PMID: 32215952.  

3. Galván Casas C, Català A, Carretero Hernández G, Rodríguez-Jiménez P, Fernández-Nieto D, 

Rodríguez-Villa Lario A, Navarro Fernández I, Ruiz-Villaverde R, Falkenhain-López D, Llamas 

Velasco M, García-Gavín J, Baniandrés O, González-Cruz C, Morillas-Lahuerta V, Cubiró X, 

Figueras Nart I, Selda-Enriquez G, Romaní J, Fustà-Novell X, Melian-Olivera A, Roncero Riesco 

M, Burgos-Blasco P, Sola Ortigosa J, Feito Rodriguez M, García-Doval I. Classification of the 

cutaneous manifestations of COVID-19: a rapid prospective nationwide consensus study in Spain 

with 375 cases. Br J Dermatol. 2020 Jul;183(1):71-77. doi: 10.1111/bjd.19163. Epub 2020 Jun 10. 

PMID: 32348545; PMCID: PMC7267236. 

4. Freeman EE, McMahon DE, Lipoff JB, Rosenbach M, Kovarik C, Desai SR, Harp J, Takeshita J, 

French LE, Lim HW, Thiers BH, Hruza GJ, Fox LP. The spectrum of COVID-19-associated 

dermatologic manifestations: An international registry of 716 patients from 31 countries. J Am 

Acad Dermatol. 2020 Oct;83(4):1118-1129. doi: 10.1016/j.jaad.2020.06.1016. Epub 2020 Jul 2. 

PMID: 32622888; PMCID: PMC7331510. 

5. Monte Serrano J, Cruañes Monferrer J, Matovelle Ochoa C, García-Gil MF. Lesiones cutáneas tipo 

perniosis durante la epidemia COVID-19 [Perniosis-like skin lesions during the COVID-19 

epidemic]. An Pediatr (Engl Ed). 2020 Jun;92(6):378-380. Spanish. doi: 

10.1016/j.anpedi.2020.04.018. Epub 2020 Apr 30. PMID: 32418860; PMCID: PMC7190481. 

6. Piccolo V, Neri I, Filippeschi C, Oranges T, Argenziano G, Battarra VC, Berti S, Manunza F, 

Fortina AB, Di Lernia V, Boccaletti V, De Bernardis G, Brunetti B, Mazzatenta C, Bassi A. 

Chilblain-like lesions during COVID-19 epidemic: a preliminary study on 63 patients. J Eur Acad 

Dermatol Venereol. 2020 Jul;34(7):e291-e293. doi: 10.1111/jdv.16526. Epub 2020 May 15. PMID: 

32330334; PMCID: PMC7267498. 

7. Recalcati S, Barbagallo T, Frasin LA, Prestinari F, Cogliardi A, Provero MC, Dainese E, Vanzati 

A, Fantini F. Acral cutaneous lesions in the time of COVID-19. J Eur Acad Dermatol Venereol. 



Popovska M et al.; Skin manifestations in children with Covid 19

   

59 

 

2020 Aug;34(8):e346-e347. doi: 10.1111/jdv.16533. Epub 2020 May 27. PMID: 32330324; 

PMCID: PMC7267354. 

8. Lavery MJ, Bouvier CA, Thompson B. Cutaneous manifestations of COVID-19 in children (and 

adults): A virus that does not discriminate. Clin Dermatol. 2021 Mar-Apr;39(2):323-328. doi: 

10.1016/j.clindermatol.2020.10.020. Epub 2020 Nov 1. PMID: 34272030; PMCID: PMC7604214. 

9. Larenas-Linnemann D, Luna-Pech J, Navarrete-Rodríguez EM, Rodríguez-Pérez N, Arias-Cruz A, 

Blandón-Vijil MV, Del Rio-Navarro BE, Estrada-Cardona A, Onuma-Takane E, Pozo-Beltrán CF, 

Valencia-Herrera AM, Ortiz-Aldana FI, Toledo-Bahena ME. Cutaneous Manifestations Related to 

COVID-19 Immune Dysregulation in the Pediatric Age Group. Curr Allergy Asthma Rep. 2021 

Feb 25;21(2):13. doi: 10.1007/s11882-020-00986-6. PMID: 33630167; PMCID: PMC7905763. 

10. Neale H, Hawryluk EB. COVID-19 Pediatric Dermatology. Dermatol Clin. 2021 Oct;39(4):505-

519. doi: 10.1016/j.det.2021.05.012. Epub 2021 May 31. PMID: 34556241; PMCID: 

PMC8165089. 

11. Nguyen AA, Habiballah SB, Platt CD, Geha RS, Chou JS, McDonald DR. Immunoglobulins in the 

treatment of COVID-19 infection: Proceed with caution! Clin Immunol. 2020 Jul;216:108459. doi: 

10.1016/j.clim.2020.108459. Epub 2020 May 11. PMID: 32418917; PMCID: PMC7211658. 

12. Walls AC, Park YJ, Tortorici MA, Wall A, McGuire AT, Veesler D. Structure, Function, and 

Antigenicity of the SARS-CoV-2 Spike Glycoprotein. Cell. 2020 Apr 16;181(2):281-292.e6. doi: 

10.1016/j.cell.2020.02.058. Epub 2020 Mar 9. Erratum in: Cell. 2020 Dec 10;183(6):1735. PMID: 

32155444; PMCID: PMC7102599. 

13. Caroline Galeotti, Srini V Kaveri, Jagadeesh Bayry, IVIG-mediated effector functions in 

autoimmune and inflammatory diseases, International Immunology, Volume 29, Issue 11, 

November 2017, Pages 491–498, https://doi.org/10.1093/intimm/dxx039 

14. De Ranieri D, Fenny NS. Intravenous Immunoglobulin in the Treatment of Primary 

Immunodeficiency Diseases. Pediatr Ann. 2017 Jan 1;46(1):e8-e12. doi: 10.3928/19382359-

20161213-03. PMID: 28079912. 

15. Hartung HP. Advances in the understanding of the mechanism of action of IVIg. J Neurol. 2008 

Jul;255 Suppl 3:3-6. doi: 10.1007/s00415-008-3002-0. PMID: 18685919. 

16. Wiedeman AE, Santer DM, Yan W, Miescher S, Käsermann F, Elkon KB. Contrasting mechanisms 

of interferon-α inhibition by intravenous immunoglobulin after induction by immune complexes 

versus Toll-like receptor agonists. Arthritis Rheum. 2013 Oct;65(10):2713-23. doi: 

10.1002/art.38082. PMID: 23840006.  

17. Khanna N, Widmer AF, Decker M, Steffen I, Halter J, Heim D, Weisser M, Gratwohl A, Fluckiger 

U, Hirsch HH. Respiratory syncytial virus infection in patients with hematological diseases: single-

center study and review of the literature. Clin Infect Dis. 2008 Feb 1;46(3):402-12. doi: 

10.1086/525263. PMID: 18181739. 

18. Wang JT, Sheng WH, Fang CT, Chen YC, Wang JL, Yu CJ, Chang SC, Yang PC. Clinical 

manifestations, laboratory findings, and treatment outcomes of SARS patients. Emerg Infect Dis. 

2004 May;10(5):818-24. doi: 10.3201/eid1005.030640. PMID: 15200814; PMCID: PMC3323212. 

19. Arabi YM, Arifi AA, Balkhy HH, Najm H, Aldawood AS, Ghabashi A, Hawa H, Alothman A, 

Khaldi A, Al Raiy B. Clinical course and outcomes of critically ill patients with Middle East 

respiratory syndrome coronavirus infection. Ann Intern Med. 2014 Mar 18;160(6):389-97. doi: 

10.7326/M13-2486. PMID: 24474051. 

20. Cao W, Liu X, Bai T, Fan H, Hong K, Song H, Han Y, Lin L, Ruan L, Li T. High-Dose Intravenous 

Immunoglobulin as a Therapeutic Option for Deteriorating Patients With Coronavirus Disease 

2019. Open Forum Infect Dis. 2020 Mar 21;7(3):ofaa102. doi: 10.1093/ofid/ofaa102. PMID: 

32258207; PMCID: PMC7111600. 

 

https://doi.org/10.1093/intimm/dxx039

