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ABSTRACT
Background  Few studies have evaluated paediatric 
dermatological conditions and their associated factors that 
warrant admission at the emergency department.
Objectives  The main objective of this study was 
to present the demographic information of paediatric 
dermatological conditions encountered in the emergency 
department and identify possible associated factors for 
hospital admission.
Methods  This retrospective cross-sectional study 
included paediatric patients who visited the emergency 
department between 1 January 2016 and 31 December 
2019. Data collection was performed using an authorised 
electronic medical records programme at Srinagarind 
Hospital, Faculty of Medicine, Khon Kaen University, 
Thailand.
Results  A total of 40 683 paediatric patients visited the 
emergency department during the study period, with 1701 
cases presenting dermatological conditions. Infections were 
the most frequent conditions encountered in the emergency 
department (647, 38.0%), followed by urticaria/anaphylaxis 
(478, 28.1%), eczematous diseases (463, 27.2%), 
cutaneous drug eruptions (64, 3.7%) and miscellaneous (49, 
2.9%). Among 1701 paediatric cases with dermatological 
conditions, only 182 cases (10.7%) were admitted to the 
hospital and required further management. Cases presenting 
cutaneous drug eruptions had the highest proportion of 
hospital admissions (60.9%) and were significantly different 
from cases in other dermatologic categories (p<0.001). The 
association of admission found an OR of 0.96 for every year 
of increase in age (95% CI 0.93 to 0.99, p=0.003).
Conclusion  The present study found that the majority 
of patients with cutaneous conditions visiting the 
emergency department were non-urgent; however, 
dermatological emergencies exist and should not be 
underestimated. Younger paediatric patients presenting 
with dermatological condition is a population with a high 
risk for hospital admission. Cutaneous drug eruptions 
showed the highest proportion of hospital admissions 
compared with other dermatological categories. Therefore, 
physicians in the emergency department should always 
look for specific cutaneous signs of drug eruptions, such 
as target-like lesions and mucosal involvement in Steven-
Johnsons syndrome/toxic epidermal necrolysis to prevent 
misdiagnosis of this dermatological condition.

INTRODUCTION
Skin conditions appear to be common in 
non-emergency outpatient settings and can 

be safely monitored with minimal interven-
tion.1 However, in an emergency context, 
there were also numerous patient complaints 
of cutaneous conditions.2 3 In an adult popu-
lation, there are reports of approximately 
5%–8% of dermatological diseases present 
among all emergency department visits.4–8 A 
recent publication also showed a significant 
number of cutaneous conditions in the paedi-
atric population in emergency departments 
in the USA; however, only 2.1% of patients 
with dermatologic conditions required 
further observation or hospital admission.9 
There are few published reports on paedi-
atric dermatology in the emergency depart-
ment; indeed, scarce data exist regarding the 
characteristics of these patients. There are 
specific skin conditions that are emergent 
and require immediate attention and proper 
assessment. Thus, the present study aimed to 
explore the prevalence, demographic char-
acteristics and possible associated factors 

What is known about the subject?

►► The majority of patients with cutaneous conditions 
visiting the emergency department were non-
urgent; however, dermatological emergencies exist 
and should not be underestimated.

What this study adds?

►► Among paediatric cases with dermatological condi-
tions, cutaneous drug eruptions showed the highest 
proportion of hospital admissions compared with 
other dermatological categories.

►► Physicians in the emergency department should 
always look for specific cutaneous signs of drug 
eruptions, such as target-like lesions, and mucosal 
involvement in Steven-Johnsons syndrome/toxic 
epidermal necrolysis, to prevent underdiagnosis or 
misdiagnosis of this dermatological condition.

►► Younger paediatric patients presenting with derma-
tological conditions is a population of concern with a 
high potential for hospital admission.
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for hospital admissions related to dermatologic condi-
tions in the paediatric population (≤18 years of age) in 
an emergency department at a tertiary care hospital in 
Thailand. The results may provide physicians in an emer-
gency context with information regarding frequency of 
emergent causes of dermatologic conditions.

METHODS
Study design
The authors conducted a cross-sectional epidemiolog-
ical study from 1 January 2016 to 31 December 2019 
by collecting data from the Health Object Program, an 
authorised electronic medical records programme, at 
the Srinagarind Hospital, Faculty of Medicine, Khon 
Kaen University, Thailand. All patients aged ≤18 years 
presenting dermatological symptoms (including rashes, 
pruritic symptoms, papules, nodules and so on), that 
visited the Emergency Department of the Faculty of 
Medicine, Khon Kaen University were included in the 
study. The process of admission of paediatric patients 
in the present setting required paediatric consultation 
prior to admission. Hospital admission was based on the 
decision of on-call paediatricians. The diagnoses of the 
dermatological conditions were made by on-call paedi-
atric dermatologists and expert paediatricians.

Statistical analysis
At the end of the study, the collected data were analysed 
using STATA software V.10 (StataCorp LP). The statistician 
modified the original data set (Excel format) by recoding, 
labelling variables and converting strings to numeric and 
categorical data before using the STATA analysis. Descrip-
tive statistical methods, means, SDs, medians and frequen-
cies were used to analyse the demographic data. Statistical 
significance was set at p<0.05. Pearson’s χ2 was used to test 
the differences between categories. Univariate analysis was 
used to test the associations between possible factors and 
the hospital admission.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or dissemination plans of our research.

RESULTS
A total of 40 683 paediatric patients (≤18 years of age) 
visited the emergency department, with 1701 cases 
presenting dermatologic symptoms during the study 
period. There were 913 (53.7%) male and 788 (46.3%) 
female patients; thus, the ratio of male to female patients 
was 1.1. The ages of the patients ranged from 21 days to 
18 years, with a median age of 6 years (IQR 2.3–12.1). 
The age range was classified into four groups: infants 
(<1 year old), preschool-aged children (1–6 year old), 
school-aged children (7–12 year old) and adolescents 
(13–18 year old). Most patients were in the preschool-
aged group (38.2%), followed by adolescents (25.2%), 
school-aged (24.2%) and infants (12.4%).

Dermatologic conditions were classified into five cate-
gories: eczematous diseases, urticaria/anaphylaxis, cuta-
neous drug eruptions, infections and miscellaneous. 
Infections were the most frequent dermatologic condi-
tions that were encountered in the emergency depart-
ment during the study period (647, 38.1%), followed by 
urticaria/anaphylaxis (478, 28.1%), eczematous diseases 
(463, 27.2%), cutaneous drug eruptions (64, 3.8%) and 
miscellaneous conditions (49, 2.9%). Table 1 shows the 
demographic information of patients with dermatologic 
conditions in five different diagnostic categories in the 
study population.

Among the dermatologic conditions caused by infec-
tions, infectious exanthem was the most common (390 
cases, 22.9%), followed by specific/identified viral infec-
tions such as varicella infection, varicella zoster infection, 
herpes infection, hand foot mouth disease and infectious 
mononucleosis, among others (155 cases, 9.1%). Bacte-
rial infections were observed in 69 cases (4.2%), and 
this subgroup showed the highest proportion of hospital 
admissions in the infections category (figure 1). Table 2 
presents the distribution of cases in relation to the types 
of dermatological conditions.

Urticaria and/or anaphylaxis were classified into one 
group. There were 478 cases (28.1%) in this category. 
Urticaria was observed in 395 cases (23.2%) and anaphy-
laxis in 83 cases (4.9%) (table 2).

Eczematous diseases were observed in 463 patients 
(27.2%). The authors classified a presentation of this 
category into atopic dermatitis and unspecified dermatitis 
(non-atopic dermatitis) (table  2). None of the patients 
with eczematous diseases required hospital admission.

Drug eruptions in the study population included Steven-
Johnsons syndrome (SJS)/toxic epidermal necrolysis 
(TEN), maculopapular drug exanthem, drug rash with 
eosinophilia and systemic symptoms syndrome and other 
unspecified drug eruptions. This dermatologic category 
was observed in 64 cases (3.7%) and had the highest 
proportion of admissions (39/64, 60.9%) compared with 
other dermatologic categories (Pearson’s χ2, p<0.001) 
(figure 2).

Among 1701 cases in the emergency department, most 
cases (1519 cases, 89.3%) were discharged after exam-
ination. Only 182 cases (10.7%) were admitted to the 
hospital and required further management.

The present study performed an association test to 
determine the possible risk factors for admission using 
univariate analysis. The association of admission found 
an OR of 0.96 for every year of increase in age (OR=0.96, 
95% CI 0.93 to 0.99, p=0.003). Figure  3 shows the 
predicted probability of admission based on patient age.

DISCUSSION
The majority of cutaneous conditions in the paediatric 
population appear to be non-urgent and can be safely 
monitored; however, there are reports describing popula-
tions of paediatric patients presenting to the emergency 
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department.10–13 In our study, the proportion of paediatric 
patients on this context is similar to that seen in previous 
studies (range 4%–10%).6 9 14–16 Indeed, a study that 
explored urgent consultations for skin disorders among 
the paediatric population in a teaching hospital found 
that most cases were not true emergencies.17 Another 
study reported that 12% of cases were misdiagnoses and 
demonstrated the important role of the dermatologist 
in the diagnosis and management of paediatric patients 
with dermatological diseases.16

The paediatric population in Thailand is approximately 
13 million children, which constitute approximately 
19.9% of the total Thai population.18 The sex distribu-
tion of the general Thai paediatric population shows that 
the male to female ratio is 1.1,18 which is similar to the 

sex distribution of the population encountered in the 
present study. The most common cutaneous category in 
the present study was infection, which is in contrast to 
the study in France that found viral exanthem and atopic 
dermatitis to be the most common diagnoses.19 The study 
in France was conducted for a shorter period of time (5 
months) and did not categorise cutaneous conditions in 
groups, as in the present study, which may have affected 
the results. However, a study in a paediatric population 
in the USA revealed that the diagnostic category of infec-
tions was the most common,20 as seen in the current 
study.

In the subgroup of bacterial infections, staphylo-
coccal scaled skin syndrome is one of the dermatologic 
conditions that requires urgent treatment and five cases 
(0.3%) in our population had this disease. It typically 
occurs in younger children and has a unique presenta-
tion of desquamation of the periorifices (around the eyes, 
mouth, genitalia and anus). A positive Nikolsky sign can 
be found for this disease, since the Staphylococcus aureus 
toxin targets desmoglein 1 complex in the zona granu-
losa of the epidermis, resulting in skin exfoliation.1 21 22 
The present study shows that dermatological emergen-
cies exist and should not be underestimated; therefore, 
physicians should be familiar with diseases in this cate-
gory, especially in young children, to prevent misdiag-
nosis of emergency cutaneous conditions.23 The authors 
encourage physicians to pay close attention to cutaneous 
drug eruptions which are associated with an increased 
need for further intervention and hospital admission. 
Physicians in the emergency department should always 
look for specific cutaneous signs of drug allergy, such as 

Table 1  Demographic information of the patients with dermatologic conditions in five different diagnostic categories

Variable
Total
(n=1701)

Diagnosis category

Eczematous 
diseases
(n=463)

Urticaria/
anaphylaxis
(n=478)

Drug eruptions
(n=64)

Infections
(n=647)

Miscellaneous
(n=49)

Sex

 � Male 913 (53.7) 240 (51.8) 285 (59.6) 38 (59.4) 334 (51.6) 16 (32.6)

 � Female 788 (46.3) 223 (48.2) 193 (40.4) 26 (40.6) 313 (48.4) 33 (67.4)

Age (years)

 � Median (IQR) 6 (2.3–12.1) 7.3 (3.2–13.3) 8.2 (3.4–14.6) 4.9 (1.7–11.3) 4.4 (1.8–8.4) 7.2 (2.1–14.7)

Age group

 � Infant (≤1 year) 211 (12.4) 49 (10.6) 48 (10.0) 9 (14.1) 95 (14.7) 10 (20.4)

 � Preschool age 
(1–6 years)

649 (38.2) 155 (33.5) 143 (29.9) 29 (45.3) 310 (47.9) 12 (24.5)

 � School age 
(7–12 years)

413 (24.2) 123 (26.6) 125 (26.2) 11 (17.2) 144 (22.3) 10 (20.4)

 � Adolescent 
(13–18 years)

428 (25.2) 136 (29.4) 162 (33.9) 15 (23.4) 98 (15.2) 17 (34.7)

Admit

 � Yes 182 (10.7) 0 (0) 82 (17.2) 39 (60.9) 50 (7.7) 11 (22.4)

 � No 1519 (89.3) 463 (100.0) 396 (82.9) 25 (39.1) 597 (92.3) 38 (77.6)

Figure 1  Mosaic plot of the proportion of admissions in 
infections category. Bacterial infections had the highest 
proportion of hospital admissions compared with infections 
from other causes, Pearson’s χ2 p<0.001.
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Table 2  Distribution of cases in relation to the types of dermatological conditions

Group Subgroup No. (%) No. (%)

Eczematous diseases 463 (27.2) Atopic dermatitis 152 (8.9)

 �  Unspecify dermatitis (non-
atopic dermatitis)

311 (18.3)

Urticaria/anaphylaxis 478 (28.1) Urticaria 395 (23.2)

 �   �  Anaphylaxis 83 (4.9)

Drug eruptions 64 (3.7) SJS/TEN 3 (0.2)

 �   �  Drug rash with eosinophilia 
and systemic symptoms 
(DRESS) syndrome

3 (0.2)

 �   �  Maculopapular drug exanthem 50 (2.9)

 �  Other drug eruptions 8 (0.5)

Infections Infectious exanthem 390 (22.9) Unspecified infectious 
exanthem

390 (22.9)

 �  Viral infections 155 (9.1) Varicella infection (chicken pox) 38 (2.2)

 �   �  Herpes infection 40 (2.4)

 �   �  Herpes zoster infection 19 (1.1)

 �   �  Molluscum contagiosum 5 (0.3)

 �   �  Warts 6 (0.4)

 �   �  Measles 11 (0.6)

 �   �  Infectious mononucleosis with 
skin lesions

21 (1.2)

 �   �  Dengue infection with skin 
lesions

15 (0.9)

 �  Bacterial infections 69 (4.2) Staphylococcal scald skin 
syndrome

5 (0.3)

 �   �  Sepsis with skin lesions 2 (0.1)

 �   �  Scarlet fever 12 (0.7)

 �   �  Impetigo 29 (1.7)

 �   �  Cellulitis 9 (0.5)

 �   �  Abscess 10 (0.6)

 �   �  Necrotising fasciitis 2 (0.1)

 �  Other infections 32 (1.9) Pityriasis versicolor 14 (0.8)

 �   �  Dermatophyte infections 10 (0.6)

 �   �  Candida infections 6 (0.4)

 �   �  Parasites (scabies, enterobius 
vermicularis)

2 (0.1)

Miscellaneous  �  49 (2.9) Acne 9 (0.5)

 �  Millia, miliria rubra, milliaria 
crystallena

4 (0.2)

 �   �  Collagen vascular diseases
(SLE, dermatomyositis)

11 (0.6)

 �  Papulosquamous diseases
(psoriasis, pityriasis rubra 
pilaris, pityriasis lichenoides)

12 (0.7)

 �  Other inconclusive diagnosis 13 (0.8)

Total 1701 (100)

SJS, Steven-Johnsons syndrome; SLE, systemic lupus erythematosus; TEN, toxic epidermal necrolysis.
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target-like lesions, and mucosal involvement in SJS/TEN 
to prevent underdiagnosis or misdiagnosis of diseases in 
this dermatologic category.

Although some patients with dermatologic conditions 
require further intevention and treatment, most patients 
in our study did not present true urgent dermatological 
conditions. There were some cases of acne, milia, miliaria 
and urticaria, as well as numerous cases of eczematous 
diseases, which are non-emergency conditions. The diag-
noses of these dermatological conditions were made by 
on-call paediatric dermatologists and expert paediatri-
cians, which indicates that dermatological education is 
essential among parents, caregivers and general physi-
cians to determine whether the cutaneous conditions are 
truly emergent. Improving community care and outpa-
tient dermatology clinics may help reduce the strain on 
the emergency department.

Drago et al reported some alarming features that can 
be observed in dermatological patients,3 which included 
dermal warning signs, systemic symptoms and laboratory 
findings, such as leukocytosis and thrombocytopenia. 
Some individual risk factors, such as drug exposure, were 
one of the alarming features observed by Drago and his 
colleagues. This result is in line with the present study, 
which found a significant difference in a high propor-
tion of admissions in patients with cutaneous drug erup-
tions. Therefore, our results confirm that patients with 

a history of suspected drug allergy have an increased 
risk of presenting a serious dermatological condition 
that requires further assessment or hospital admission. 
Physicians in the emergency department should always 
look for specific cutaneous signs of drug allergy, such as 
target-like lesions, and mucosal involvement in SJS/TEN 
to prevent underdiagnosis or misdiagnosis of diseases in 
this dermatologic category.

A previous study in US paediatric hospitals revealed 
that the hospital-level and severity of illness were the 
factors associated with hospital admission for children 
among different emergency departments.24 In that 
study, variation among the common paediatric condi-
tions that warrant hospital admissions was investigated; 
however, dermatological conditions were not included. 
The present study performed an association test to deter-
mine the possible risk factors of hospital admission, 
which revealed a 4% decrease in admission for every 
year of increase in age. Thus, younger paediatric patients 
presenting with dermatological conditions is a popula-
tion with a high risk for hospital admission.

The main limitation of the present study was its retro-
spective design. There was a lack of information regarding 
some data, including data on the patients referred by the 
general physicians/primary physicians or other doctors 
versus those patients that simply presented to the emer-
gency department, and unknown percentage of patients 
who were subsequently followed up in the hospital’s 
dermatology clinic. Therefore, further assessments based 
on this type of data could not be made.

In conclusion, the present study found that the 
majority of paediatric patients with cutaneous condi-
tions presenting to the emergency department were 
non-urgent cases; however, dermatological emergencies 
exist and should not be underestimated. Younger paedi-
atric patients presenting with dermatological conditions 
constitute a population with an increased risk of hospital 
admission. Cutaneous drug eruptions showed the 
highest proportion of admissions compared with other 
dermatological categories. Therefore, physicians in the 
emergency department should always look for specific 
cutaneous signs of drug eruptions, such as target-like 
lesion and mucosal involvement in SJS/TEN, to prevent 
underdiagnosis or misdiagnosis of this dermatological 
disease.
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