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INTRODUCTION 

Evidence shows that Erythema toxicum neonatorum 

(ETN) has been described in the literature since the 15th 

decade as a primarily rash in pediatric patients.1 It has been 

shown that the condition mainly develops secondary to an 

abnormal reaction between the affected baby’s skin and 

meconium. Over time, studies reported that the nomination 

of the condition has changed over the past decades from 

erythema populated to erythema dyspepsia and erythema 

neonatorum allergicum.1,2 Finally, another investigation 

was published by Leiner and suggested that the condition 

should be termed erythema toxicum neonatorum, which 
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has been used subsequently in the current literature since 

1912.3 

Clinical studies show that the lesion of ETN is mainly 

characterized by the presence of minute yellowish papules 

and pustules that are usually surrounded by an irregular 

reddish wheal. It should be noted that evidence also 

demonstrated the pathology of these lesions is temporary 

and usually disappears within a few hours. Moreover, 

evidence indicates that the affected children usually 

recover within a week or two, and most children usually 

present within the 1st week since birth. However, it has 

been noted that other similar lesions usually develop in 

another area in the body.4 In addition, it has been shown 

that the lesion can affect any part of the affected patient’s 

body except for the palms and soles. In the present 

literature review study, we aim to discuss the etiology, 

epidemiology, and clinical manifestations of ETN based 

on evidence from the present studies in the literature. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 27th November 2021 using the 

Medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To avoid 

missing potential studies, a further manual search for 

papers was done through Google Scholar while the 

reference lists of the initially included papers. Papers 

discussing etiology, prevalence and clinical signs of 

erythema toxicum neonatorum were screened for useful 

information. No limitations were posed on date, language, 

age of participants, or publication type. 

DISCUSSION 

Etiology 

Among the different relevant studies in the literature, there 

is no clear evidence regarding the exact etiology of the 

condition. However, it has been proposed that the 

underlying pathophysiology is initiated and mediated by a 

graft-versus-host reaction against maternal lymphocytes. 

However, it should be noted that among more recent 

studies, there are no apparent guidelines or evidence events 

regarding this mechanism and the presence of such 

maternal cells within the corresponding lesions.2 On the 

other hand, it has been suggested that within the first hours 

since birth, an abnormal immunological reaction usually 

develops against the underlying microbes within the hair 

follicles of the affected children. In the lesions of ETN, 

previous immunohistochemical studies of 1-day-old 

infants suffering from the condition indicate that relevant 

immune reactions are noticed with abnormal accumulation 

and accumulation of immune cells in the lesions of the 

condition.5 The immunohistochemical evidence furtherly 

demonstrated that ETN lesions are usually associated with 

various immune mediators and cells. These include High 

mobility group box protein 1 (HMGB1), nitric oxide 

synthetases 1, 2, and 3, psoriasin, aquaporins 1 and 3, 

eotaxin, interleukin (IL)-8, IL-1β, and IL-α. Moreover, it 

has been shown that tryptase-expressing mast cells are 

abundantly present in ETN lesions based on 

immunohistochemical analysis. On the other hand, such 

evidence indicates that cathelicidin antimicrobial peptide 

LL-37 is not usually detected in these lesions.6,7 The 

presence of an allergic reaction might also attribute to the 

pathogenesis of the condition in the affected infants. In this 

context, it has been demonstrated that ETN lesions 

contained extensive amounts of eosinophils. 

Prevalence and risk factors 

Studies show that ETN is a condition that is usually self-

limited, benign, with evanescent eruption, and transient. 

However, epidemiological studies indicate that the 

condition is common among full-term infants. The 

estimated prevalence of the condition in this population 

has been reported to range between 48% and 72%.8 In 

1986, a previous Japanese investigation included 5387 

infants that were followed up for ten years to investigate 

the characteristics of skin lesions and the epidemiology of 

ETN in these infants. The authors reported that the 

prevalence of ETN among these infants was 40.8%. 

Furthermore, the authors reported that the most significant 

risk factor for developing the condition was found to be 

being a preterm infant (birth weight <2500 g).9,10 Further 

epidemiological data show that the condition is not usually 

confined to a certain race. However, evidence indicates 

that the condition is more common among males. 

Another Spanish investigation which included 356 

newborns, aimed to estimate the prevalence and other 

epidemiological parameters of ETN among these infants. 

It has been reported that the estimated prevalence of ETN 

among the included infants was found to be 25.3%. 

Moreover, it has been indicated that the prevalence was 

significantly higher in males than in female patients 

(61.9% versus 38.1%, respectively). Some reports show 

that recurrence might occur in previously recovered 

children. However, overall evidence indicates that such 

events are rare in this context. Many other investigations 

were also published reporting epidemiological data of ETN 

patients. Budair et al conducted a prospective cross-

sectional study in Saudi Arabia to find which cutaneous 

lesions are the most common among included newborns.11 

Among 313 newborns included in this study, the authors 

reported that all of them had skin lesions. ETN was 

prevalent in 24.92% of these children accounting for the 

third commonest skin lesion after Mongolian spot and 

milia and followed by physiological scaling (63.07%, 

61.34%, and 18.01%, respectively). The authors also 

reported that the condition was more prevalent among 

female than male Saudi patients (51.2% versus 35.8%). In 

comparison, non-Saudi male patients with ETN were more 

frequent than non-Saudi female patients (7.6% versus 

5.1%, respectively). Other similar investigations also 

demonstrated that the prevalence of ETN among their 

population is hugely variable, being 7% in some and 68% 
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in others.12,13 The study by Budair et al suggested that 

gender is not a significant indicator of the prevalence and 

epidemiology of the condition.11 However, other studies 

reported that gender and mode of delivery were both 

significant risk factors associated with the prevalence of 

ETN.14,15 Another Saudi investigation was also conducted 

by Alakloby et al to assess the epidemiological data of acne 

neonatorum across the eastern region.16 The authors 

reported that they managed to identify 26 infants with these 

lesions and were included in the study for further 

evaluation. It is worth mentioning that the diagnosis of 

acne neonatorum is widely variable and includes different 

conditions, including a variety of fungal, viral, and 

bacterial infections. ETN is one of these conditions. Other 

disorders might also include acneiform reactions to drugs 

such as phenytoin or lithium, acne venenata infantum, acne 

infantum, and neonatal sebaceous gland hyperplasia.17-22 

Accordingly, it has been demonstrated that proper 

management of these patients is required after establishing 

an appropriate evaluation of their conditions. 

In China, Liu et al also reported that the incidence of ETN 

in their included infants was 43.68%.23 The authors 

furtherly aimed to find the most significant risk factors that 

were associated with the development and severity of ETN 

in their population. The authors reported that many risk 

factors could predict the development of ETN. These 

include vaginal delivery, being fed with a mixed diet or 

milk powder substitute, birth season, first-pregnancy birth, 

and gender. On the other hand, the severity of ETN can be 

predicted by the total length of labor among infants born 

with vaginal deliveries. Another investigation by 

Monteagudo et al was also conducted in Spain to assess the 

epidemiological and clinical characteristics of ETN in their 

infants.24 In this context, the prevalence of ETN has been 

estimated to be 16.7%. Moreover, it has been shown that 

higher prevalence rates were reported among Caucasian 

newborns and those with <two previous pregnancies, 

maternal age of <30 years, vaginal delivery, increased 

gestational age, and higher birth weight (p value=0.01, 

0.12, 0.28, <0.05, <0.05, and <0.05, respectively).  

Another cross-sectional investigation was also conducted 

in Brazil by Reginatto et al to assess the epidemiological 

and clinical findings for patients with ETN.3 The authors 

reported that the prevalence of the condition among 2831 

included infants in their multicenter investigation was 

21.3%. The authors reported that the prevalence of ETN 

was significantly correlated with the birth season, 

birthweight, gestational age, is never admitted to the 

neonatal intensive care unit, with no gestational risk 

factors, with 1 min Apgar scores from 8 to 10, being male, 

and Caucasian. Another similar study was also conducted 

in Brazil to assess the cutaneous findings among neonates 

within the first three days of life. The authors reported that 

the prevalence of ETN was 23%. Many lesions were more 

prevalent in this study than ETN, including sebaceous 

hyperplasia, dermal melanocytosis, and skin desquamation 

(35%, 24.61%, and 23.3%, respectively). On the other 

hand, many lesions were less common than ETN, 

including salmon patch, skin erythema, genital 

hyperpigmentation, eyelid edema, milia, genital 

hypertrophy, and skin xerosis (20.4%, 19%, 18.4%, 17.4%, 

17.3%, 12%, and 10.9%, respectively).25,26 

Clinical signs 

Two variations were reported for ETN, including pustular 

or an erythematous papular variant. Evidence shows that 

an erythematous irregular base surrounds a 1-3 mm in size, 

yellow-white, and firm pustules or papules is the observed 

lesion for patients with ETN (Figure 1).  

 

Figure 1: An infant with erythema toxicum 

neonatorum showed a trunk-related distribution of 

tiny, discrete, multiple pustules with an     

erythematous base.32 

It has been furtherly reported that the lesion can be 

observed as a see of erythema surrounding a papule or as 

having a characteristic flea-bitten appearance. Evidence 

furtherly indicates that these lesions can be found in 

clusters scattered at different body parts or confined to a 

single area. Besides, they can be found multiple or single 

lesions as observed in the affected patients. Splotchy 

erythema has also been reported as a single potential 

manifestation of the condition in some patients.27,28 

Macules are usually found outside the erythematous 

lesions during the first days of presentation. They are 

usually observed during the first days on the cheeks and 

spread to different body parts later on. In this context, the 

rest of the forehead is usually involved together with other 

parts, including the extremities, trunk, and chest. However, 

it should be noted that further investigations demonstrated 

that the skin of the scrotum could also be involved in these 

events. Accordingly, an extensive body workup should be 

conducted for these patients to detect these lesions 

adequately.29 

It is worth mentioning that clinicians report that it is 

difficult to examine infants with dark skins for ETN. 

Accordingly, it has been reported that identifying the 

lesions in these children might be challenging in these 

settings. Papules tend to appear when the persistence of the 
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erythematous macules occurs. However, it has been 

reported that the latter lesions are usually evanescent, and 

the papules might be detected as sole lesions. Urticarial 

lesions on the trunk should be differentiated from these 

macules, which are confluent and give a blotchy 

appearance in affected patients. As previously reported 

that soles and palms are not usually impacted. This 

indicates the theory suggesting that the pathology of ETN 

is correlated with the distribution of hair follicles. 

Papules are usually superficial, particularly when noticed 

over the skin of the abdomen and back. Secondary 

infection was also reported to affect pustules. However, 

this is not very common. The 2nd day of life is when the 

incidence of ETN is highest, and the estimated incidence 

of recurrence is 11%. It should furtherly be noted that the 

pathology of ETN can be delayed in some infants as 

evidence shows that some affected infants might present 

after days to weeks following premature birth. In addition, 

eosinophilia might be observed in some patients, and 

estimates show that it might be up to 18%.30 However, no 

systemic manifestations usually develop, and the 

prognosis of the condition is generally good.25,31 

CONCLUSION 

The etiology of ETN is not clear among the different 

studies. However, some studies show involvement of 

immune and potential allergic reactions. The prevalence of 

the condition among infants is also remarkably variable 

among the relevant studies worldwide. There is also 

inconsistency in reporting the significance of the risk 

factors related to the prevalence and severity of the 

condition. On the other hand, the clinical signs among 

studies seem to be consistent and easily detected except 

when evaluating dark-skinned infants. Further studies are 

needed better to understand the etiology and epidemiology 

of the condition. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Morgan AJ, Steen CJ, Schwartz RA, Janniger CK. 

Erythema toxicum neonatorum revisited. Cutis. 

2009;83(1):13-6. 

2. Dragomir C, Florescu L, Buhuş M. Erythema 

toxicum neonatorum. Rev Med Chir Soc Med Nat 

Iasi. 2006;110(4):797-800. 

3. Reginatto FP, Muller FM, Peruzzo J, Cestari TF. 

Epidemiology and Predisposing Factors for 

Erythema Toxicum Neonatorum and Transient 

Neonatal Pustular: A Multicenter Study. Pediatr 

Dermatol. 2017;34(4):422-6. 

4. Roques E, Ward R, Mendez MD. Erythema Toxicum. 

StatPearls. Treasure Island, FL: StatPearls Publish; 

2020. 

5. Marchini G, Nelson A, Edner J, Rahm S, Evers A, 

Hultenby K. Erythema toxicum neonatorum is an 

innate immune response to commensal microbes 

penetrated into the skin of the newborn infant. Pediatr 

Res. 2005;58(3):613-6. 

6. Marchini G, Hultenby K, Nelson A, Karin E, Ståbi B, 

Rahm S, Ulfgren AK, Brismar H. Increased 

expression of HMGB-1 in the skin lesions of 

erythema toxicum. Pediatr Dermatol. 

2007;24(5):474-82. 

7. Marchini G, Ståbi B, Kankes K, Rahm S, Østergaard 

M, Nielsen S. AQP1 and AQP3, psoriasin, and nitric 

oxide synthases 1-3 are inflammatory mediators in 

erythema toxicum neonatorum. Pediatr Dermatol. 

2003;20(5):377-84. 

8. Kutlubay Z, Tanakol A, Engýn B, Onel C, Sýmsek E, 

Serdaroglu S, et al. Newborn Skin: Common Skin 

Problems. Maedica (Bucur). 2017;12(1):42-7. 

9. Rayala BZ, Morrell DS. Common Skin Conditions in 

Children: Neonatal Skin Lesions. FP Essent. 

2017;453:11-7. 

10. Reddy HB, Gandra NR, Katta TP. Cutaneous 

Changes in Neonates in the First 72 Hours of Birth: 

An Observational Study. Curr Pediatr Rev. 

2017;13(2):136-43. 

11. Budair F, Aljabre S, Alquorain N, Alnafea N, Aljabre 

A, Alburaey A. Survey of cutaneous findings in 

newborns in Saudi Arabia. J Dermatol Dermatolog 

Surg. 2017;21(2):53-7. 

12. Kanada KN, Merin MR, Munden A, Friedlander SF. 

A prospective study of cutaneous findings in 

newborns in the United States: correlation with race, 

ethnicity, and gestational status using updated 

classification and nomenclature. J Pediatr. 

2012;161(2):240-5. 

13. Dahiyat K. Neonatal skin lesions in Jordan, study of 

consecutive 500 neonates at King Hussein medical 

center. Calicut Med J. 2006;4(4):1. 

14. Gokdemir G, Erdogan HK, Köşlü A, Baksu B. 

Cutaneous lesions in Turkish neonates born in a 

teaching hospital. Indian J Dermatol Venereol 

Leprol. 2009;75(6):638. 

15. Almeida JR, Alchorne MM, Rozman MA. Incidence 

of skin conditions in neonates born at a public 

hospital associated with some variables in pregnant 

women at risk. Einstein (Sao Paulo). 2010;8(2):143-

8. 

16. Alakloby OM, Bukhari IA, Awary BH, Wunais KM. 

Acne neonatorum in the eastern Saudi Arabia. Indian 

J Dermatol Venereol Leprol. 2008;74(3):298. 

17. Jansen T, Burgdorf WH, Plewig G. Pathogenesis and 

treatment of acne in childhood. Pediatr Dermatol. 

1997;14(1):17-21. 

18. Chew EW, Bingham A, Burrows D. Incidence of 

acne vulgaris in patients with infantile acne. Clin Exp 

Dermatol. 1990;15(5):376-7. 

19. Wagner A. Distinguishing vesicular and pustular 

disorders in the neonate. Curr Opin Pediatr. 

1997;9(4):396-405. 



Alghamdi AM et al. Int J Community Med Public Health. 2022 Jan;9(1):364-368 

                                 International Journal of Community Medicine and Public Health | January 2022 | Vol 9 | Issue 1    Page 368 

20. Bernier V, Weill FX, Hirigoyen V, Elleau C, Feyler 

A, Labrèze C, et al. Skin colonization by Malassezia 

species in neonates: a prospective study and 

relationship with neonatal cephalic pustulosis. Arch 

Dermatol. 2002;138(2):215-8. 

21. Rapelanoro R, Mortureux P, Couprie B, Maleville J, 

Taïeb A. Neonatal Malassezia furfur pustulosis. Arch 

Dermatol. 1996;132(2):190-3. 

22. Nguyen TM, Huan VT, Reda A, Morsy S, Nam Giang 

HT, Tri VD, et al. Clinical features and outcomes of 

neonatal dengue at the Children's Hospital 1, Ho Chi 

Minh, Vietnam. J Clin Virol. 2021;138:104758. 

23. Liu C, Feng J, Qu R, Zhou H, Ma H, Niu X, et al. 

Epidemiologic study of the predisposing factors in 

erythema toxicum neonatorum. Dermatology. 

2005;210(4):269-72. 

24. Monteagudo B, Labandeira J, Cabanillas M, Acevedo 

A, Toribio J. Prospective study of erythema toxicum 

neonatorum: epidemiology and predisposing factors. 

Pediatr Dermatol. 2012;29(2):166-8. 

25. Reginatto FP, Villa D, Muller FM, Peruzzo J, Peres 

LP, Steglich RB, et al. Prevalence and 

characterization of neonatal skin disorders in the first 

72h of life. J Pediatr (Rio J). 2017;93(3):238-45. 

26. Qushayri AE, Ghozy S, Reda A, Kamel AMA, Abbas 

AS, Dmytriw AA. The impact of Parkinson's disease 

on manifestations and outcomes of Covid-19 

patients: A systematic review and meta-analysis. Rev 

Med Virol. 2021:2278. 

27. Dibas M, Doheim MF, Ghozy S, Ros MH, Helw GO, 

Reda A. Incidence and survival rates and trends of 

skull Base chondrosarcoma: A Population-Based 

study. Clin Neurol Neurosurg. 2020;198:106153. 

28. Qushayri AE, Dahy A, Reda A, Mahmoud MA, 

Mageed SA, Kamel AMA, et al. A closer look at the 

high burden of psychiatric disorders among 

healthcare workers in Egypt during the COVID-19 

pandemic. Epidemiol Health. 2021;43:2021045. 

29. Son PT, Reda A, Viet DC, Quynh NXT, Hung DT, 

Tung TH, et al. Exchange transfusion in the 

management of critical pertussis in young infants: a 

case series. Vox Sang. 2021;116(9):976-82. 

30. Thieu H, Bach Dat B, Nam NH, Reda A, Duc NT, et 

al. Antibiotic resistance of Helicobacter pylori 

infection in a children's hospital in Vietnam: 

prevalence and associated factors. Minerva Med. 

2020;111(5):498-501. 

31. Reginatto FP, Villa DD, Cestari TF. Benign skin 

disease with pustules in the newborn. An Bras 

Dermatol. 2016;91(2):124-34. 

32. Ghosh S. Neonatal pustular dermatosis: an overview. 

Indian J Dermatol. 2015;60(2):211. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Alghamdi AM, Alomrani NM, 

Almarri AK, Alqasimi MA, Qutah FK, Abuaziz RM, 

et al. Etiology, prevalence and clinical signs of 

erythema toxicum neonatorum. Int J Community Med 

Public Health 2022;9:364-8. 


