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Purpose: To explore epidemiological data of pediatric psoriasis age under 18 years old
regarding, types of psoriasis, the correlation with metabolic syndrome (MetS), treatments,
and treatment outcomes of at least one year follow-up.

Patients and Methods: This was a 20-year-retrospective study of pediatric psoriasis
patients in a single tertiary pediatric referral center, Faculty of Medicine, Khon Kaen
University, Thailand, between January 2001 and December 2020. The diagnosis of psoriasis
was based on recorded diagnosis from ICD-10, and medical record was evaluated by certified
pediatricians.

Results: There were 177 pediatric psoriasis in the study population. The mean age was
10.50, SD 4.80. The mean body mass index (BMI) was 19.10 (SD 5.44). There were 52 cases
(29.37%) with MetS. Pediatric psoriasis patients over the age of 12 years old developed
MetS 27 out of 70 cases (0.38) compared to the patients younger than 12 years old (25 out of
107 cases, 0.23), absolute risk reduction = 0.15, 95% CI 0.01-0.29, P = 0.029. The overall
outcomes of pediatric psoriasis were good even though traditional topical and systemic
treatments were provided in the study population.

Conclusion: The present study revealed that there was 15% increased MetS in the pediatric
psoriasis patients over the age of 12 years old as compared to the patients of prepubertal age
(<12 years old). Increased attention to the early detection of MetS in pediatric psoriasis is
recommended. Biologic therapy would be an alternative option in severe recalcitrant pedia-
tric psoriasis cases in the future.
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Introduction

Psoriasis is a chronic inflammatory skin disorder that affects up to 1.37% of
children.! The disease can often be highly visible and uncomfortable, contributing
to impaired quality of life*® and necessitating effective therapy.®* Childhood
psoriasis is a special situation that is also a management challenge for treating
dermatologists. Although pediatric psoriasis has many similarities to adult psoriasis,
there are differences in presentation, particularly inverse psoriasis in infants and
guttate psoriasis in young children.’ The association of adult psoriasis with obesity,
insulin resistance, and metabolic syndrome (MetS) has been discussed. Like in
adults, the association with mentioned comorbidities were also found in childhood
psoriasis, even with young children of prepubertal age.®’ Thus, increased attention
to the early detection of MetS is suggested that should be performed in all psoriasis
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patients.® Most children affected by psoriasis have mild
severity that is responsive to topical treatments; however,
a certain group of patients present with severe disease
which is poorly controlled by traditional topical therapies
and required phototherapy or systemic treatment. As is the
situation with traditional systemic agents, which are com-
monly used in managing severe psoriasis in children, the
biologics are being increasingly used in the recalcitrant
disease despite limited data on long-term safety.”'’
Although pediatric psoriasis is not uncommon, limited
epidemiology data are available to date. Only few studies
on the epidemiology of childhood psoriasis have been
published.®'""'? Moreover, there was worldwide geogra-
phical variation which seems to reflect the fact that psor-
iasis is a complex disease triggered by environmental
factors in genetically susceptible subjects.'*'* Therefore,
the present study was performed as a 20-year-retrospective
study of pediatric psoriasis patients in a single referral
tertiary care hospital, exploring epidemiological data of
pediatric psoriasis age under 18 years old regarding,
types of psoriasis, the correlation with MetS, treatments
(during the past 20 years), and treatment outcomes of at
least one year follow-up.

Patients and Methods

Data Collection
Retrospective data from the medical record were used for
statistical analysis. All diagnosed psoriasis patients with
age onset of diagnosis less than 18 years old were eligible.
The study was performed in a single tertiary care pediatric
Khon Kaen
Thailand, between January 2001

referral center, Faculty of Medicine,

University, and
December 2020. The diagnosis of psoriasis was based on
recorded diagnosis from ICD-10 and medical records were
evaluated by certified pediatricians.

A child is diagnosed with MetS if a predefined critical
value exceeds for three or more of the following risk
factors: (1) Hyperinsulinemia/disturbed glucose metabo-
lism/insulin resistance, (2) Arterial hypertension, (3)

Dyslipidemia, and (4) Abdominal obesity.*'>'®

Statistical Methods

At the end of the study, the collected data were analyzed
using STATA software version 10 (StataCorp LP).
Descriptive statistical methods-means, standard deviations
(SDs), medians, and frequencies-were used to analyze the
demographic data. Values of P <0.05 were considered to

indicate statistical significance. Multinomial logistic
regression and post hoc analysis were used to test for the
association between the types of psoriasis, age, outcomes

and MetS.

Results

There were a total of one hundred and seventy-seven
pediatric psoriasis patients during the study period. The
age ranged from 2 months to 18 years old. The mean age
was 10.50 (SD 4.80). There were 99 (55.93%) girls and 78
(44.07%) boys. Taking the female to male ratio to 1.26:1.

There were five types of psoriasis in the present study.
Guttate psoriasis was the most common (101 cases, 57.06%),
followed by plaque psoriasis (46 cases, 25.99%), generalized
pustular psoriasis (27 cases, 15.25%), inverse psoriasis (2
cases, 1.13%), and one case of erythrodermic psoriasis
(0.56%). Table 1 shows the demographics of psoriasis
patients along with five different types.

Sixty-eight cases (38.42%) had precipitating causes of
psoriasis eruptions. Majority of the cases were triggered
from infections (65 cases, 36.72%) and three cases
(1.69%) were stress-induced. There were various infec-
tions that triggered psoriasis symptoms in the study popu-
lation, these included respiratory tract infections (32 cases,
18.07%), skin infections (23 cases, 12.99%), and infec-
tions with unknown origins (10 cases, 5.65%). Figure 1
shows the precipitating causes of psoriasis in the study
population.

The mean body mass index (BMI) was 19.10, SD 5.44.
Among 52 cases of MetS in the study population, pediatric
psoriasis patients over the age of 12 years old developed
MetS 27 out of 70 cases (0.38) compared to the patients
younger than 12 years old (25 out of 107 cases, 0.23),
absolute risk reduction = 0.15, 95% CI 0.01-0.29, P =
0.029. There was no association between gender, types of
psoriasis and the MetS in the study population, Table 2.

All patients received topical treatment to control psoriasis
eruptions. The most common topical treatment used was
topical corticosteroids prescribed in 96.61% of the study
population. Other topical medications were calcipotriol, calci-
neurin inhibitors, and Coal tar. Various systemic treatments
were used in the study population. Those were methotrexate,
acitretin, cyclosporine, and oral prednisolone. Systemic anti-
biotics were documented to treat concurrent infections in the
study population that were found in 31 cases (17.51%). Four
cases (2.26%) received phototherapy. None of the study popu-
lation received biologic treatment due to no funding issue.
Figure 2 shows various treatments in the study population.

7 6 https:

Dove!

Psoriasis: Targets and Therapy 2021:11


https://www.dovepress.com
https://www.dovepress.com

Dove Mhusakunchai and Techasatian

Table 1 Demographic of Psoriasis Patients Along with Five Different Types

Variable Total Type of Psoriasis
(n=177) Plaque Psoriasis Guttate Generalized Inverse Erythrodermic
(n=46) Psoriasis Pustular Psoriasis Psoriasis Psoriasis

(n=101) (n=27) (n=2) (n=1)

Sex

Male 78 (44.07) 20 (43.48) 44 (43.56) 12 (44.44) 1 (50.00) I (100)

Female 99 (55.93) 26 (56.52) 57 (56.44) 15 (55.56) I (50.00) 0 (0)

Age (years)

Median(min- 11 (0.08-18.00) 11.96 (4-17.92) 11.5 (0.83-18.00) 7.5 (0.08-16.25) 7 (2.58- 3(3-3)

max) 11.42)

Median(IQR) I (7.17-14.17) 11.96 (8.33-15.25) | 1.5 (7.83-14.83) 7.5 (3.17-10.67) 7 (2.58- 3(33)

11.42)

Mean(SD) 10.50 (4.80) 11.8 (3.99) 10.92 (4.75) 7.22 (4.69) 7 (6.25) 3

Family history

No 152 (85.88) 35 (76.09) 91 (90.10) 23 (85.19) 2 (100) I (100)

Yes 5(2.82) I (2.17) 2 (1.98) 2 (7.41) 0 (0) 0 (0)

N/A 20 (11.30) 10 (21.74) 8 (7.92) 2 (7.41) 0 (0) 0 (0)

PASI score (n=175) (n = 46) (n=99) (n=127) (n=2) n=1)

<5 104 (59.43) 31 (67.39) 58 (58.59) 13 (48.15) 2 (100) 0 (0)

>5-10 38 (21.71) 8 (17.39) 23 (23.23) 7 (25.93) 0 (0) 0 (0)

>10-20 30 (17.14) 6 (13.04) 18 (18.18) 6 (22.22) 0 (0) 0 (0)

>20 - 35 3(1.71) I (2.17) 0 (0) I (3.70) 0 (0) 0 (0)

>35 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100)

Precipitating factors

No 109 (61.58) 30 (65.22) 68 (67.33) 10 (37.04) I (50.00) 0 (0)

Yes 68 (38.42) 16 (34.78) 33 (32.67) 17 (62.96) I (50.00) I (100)

Follow up (years)

Median I (1-14) I (1-13) I (1-14) 3(1-12) 4.5 (1-8) I (I-1)

(min-max)

Mean (SD) 2.8 (2.98) 2.89 (3.23) 2.39 (2.66) 4.15 (3.34) 4.5 (4.95) |

Outcomes

Control 114 (64.41) 31 (67.39) 67 (66.34) 15 (55.56) I (50.00) 0 (0)

Relapse 61 (34.46) 15 (32.61) 33 (32.67) 12 (44.44) I (50.00) 0 (0)

Death | (0.56) 0 (0) 0 (0) 0 (0) 0 (0) I (100)

N/A | (0.56) 0 (0) I (0.99) 0 (0) 0 (0) 0 (0)

Nail involvement

No 152 (85.88) 39 (84.78) 87 (86.14) 24 (88.89) I (50.00) 1 (100)

Yes 25 (14.12) 7 (15.22) 14 (13.86) 311 1 (50.00) 0 (0)

Joint involvement

No 173 (97.74) 44 (95.65) 101 (100) 25 (92.59) 2 (100) I (100)

Yes 4 (2.26) 2 (4.35) 0 (0) 2 (7.41) 0 (0) 0 (0)
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Figure | Precipitating causes of pediatric psoriasis in the study population.

The mean follow-up period was 2.8 years (SD 2.98).
The outcomes at the patients’ last visit were classified to
control, relapse, and death. Majority of pediatric psoriasis
patients had favorable outcomes, 114 cases (64.41%) had
disease in control, 62 cases (34.46%) with frequent relapse
of more than 5 times/year, and one erythrodermic psoriasis
was fatal.

Discussion

There were few published epidemiological studies and
treatment information regarding psoriasis in children.
Therefore, the available treatment information in this
population is helpful even though the traditional treatment
that still remains the main treatment in most countries of
the world. The present study revealed a 20-year retrospec-
tive study of pediatric psoriasis from a tertiary care referral
hospital in Thailand. The present study showed the mean
age of 10.50 (SD 4.80) which is similar to the previous
study with a peak age of onset of 10-11 years.'" This
finding supports an epidemiological database that approxi-
mately 30-50% of adults with psoriasis developed psor-
iasis before 20 years of age. Therefore, future treatment
action focusing on psoriasis in children, providing early
treatment, and early detection of associated comorbidity
may affect the long-term outcome of adult psoriasis in the
future.

Respiratory tract infection
Skin infection

Unknown source of infection

As mentioned earlier, there were five types of psoriasis
in the study population. The two most common types were
guttate psoriasis (57.06%) — represented as few to numer-
ous small drop-like erythematous scaly papules,'® and
plaque psoriasis (25.99%). This finding is similar to the
common findings among pediatric psoriasis that found
these two types more frequent as compared to the other
types.'* As a referral center, the present study revealed
a high number of uncommon severe form of psoriasis;
generalized pustular psoriasis (GPP), as high as 15.25%.
GPP is a rare variant of psoriasis that represents sterile
superficial pustules with aggressive presentation® and is
recalcitrant to treatment.”’’ The youngest age diagnosed
with GPP in the study population was 2-month-old
(Figure 3A). Figure 3 shows some GPP cases with gen-
eralized pustular eruptions in the study population. GPP
usually required systemic treatment. In the study popula-
tion, acitretin was used as the main systemic treatment
among GPP patients with favorable responses. Even
though biologic therapies such as etanercept, adalimumab
and ustekinumab’ are approved in pediatric psoriasis, the
present study still had no experience with the mentioned
treatment.

The present study revealed that different types of psor-
iasis showed differences in outcomes. The most severe
case in the study population was erythrodermic psoriasis
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Table 2 Factors Associated with MetS in the Study Population

Variable Metabolic Syndrome Relative Risk 95% CI p-value
Yes No

Sex

Male 19 (36.54) 59 (47.20)

Female 33 (63.46) 66 (52.80) 0.73 0.45-1.18 0.19

Age (years)

<12 yr 25 (48.08) 82 (65.60)

>12yr. 27 (51.92) 43 (34.40) 0.6l 0.39-0.95 0.029

Type of psoriasis

Plaque psoriasis 15 (28.85) 31 (24.80) -

Guttate psoriasis 29 (55.77) 72 (57.60) 1.14 0.68-1.90 0.63

Generalized pustular psoriasis 8 (15.38) 19 (15.20) 1.10 0.54-2.25 0.79

Inverse 0 (0) 2 (1.60) 0.41 0.02-8.99 0.33

Erythroderma 0 (0) | (0.80) 0.68 0.03-17.61 0.49

Family history

No 2 (3.85) 3 (2.40) -

Yes 42 (80.77) 110 (88.00) 0.69 0.23-2.08 0.54

N/A 8 (15.38) 12 (9.60) 0.69 0.38-1.25 0.25

and the final outcome of this patient was fatal. The patient
had generalized erythroderma with exfoliative dermatitis
on the entire body surface area. Secondary bacterial cuta-
neous infection and septicemia was documented before the
mortality. The patient received systemic treatment (acitre-
tin) for the disease control for 6 months without improve-
ment. Even though approval of biologic therapies for
psoriasis has dramatically altered the treatment landscape
for individuals with psoriasis,22 however, the mentioned
treatment was unavailable in the study population due to
no funding issue. A choice of biologic therapy in a severe
form of pediatric psoriasis may provide a better treatment
outcome in the future.

Precipitating factors are more commonly identified in
childhood psoriasis than in adult onset disease.”*** This
sequence was also found in the study population that
revealed 38.42% of cases that reported precipitating fac-
tors and infections as the most frequent cause, Figure 1.

Association of increased rates of hyperlipidemia,
obesity, hypertension, and diabetes mellitus were also
found in pediatric psoriasis like in adults.® These find-
ings are potential risk factors of MetS. However, due to
controversies regarding the definition of MetS and the
lack of consensus thresholds for the single components
in children and adolescents, there is no internationally

accepted diagnostic criteria and no cut-off values for
MetS available.'” There is common agreement that the
following four major cardiovascular risk factors are used
for defining MetS in adults: (1) Hyperinsulinemia/dis-
@)
and (4)
which are components of the

turbed glucose metabolism/insulin resistance,
Arterial

Abdominal obesity,

hypertension, (3) Dyslipidemia,
MetS. According to these definitions, a child is diag-
nosed with MetS if a predefined critical value exceed
for three or more of these risk factors.®'3'® Based on
the mentioned definition, the present study revealed 52
cases (29.37%) with MetS.

Like
screening guidelines were proposed.'’**2° The cut

in adults, pediatric psoriasis comorbidity
off screening age of each comorbidity may vary. For
example; screening for insulin resistance starting at age
10 years or at the onset of puberty regardless of the
presence of risk factors, universal lipid screening
should be performed during the following 2 age ranges:
9 to 11 years old and 17 to 21 years old, while the
screening for overweight and obesity using BMI per-
centile and screening for hypertension should be started
early at 2 and 3 years of age, respectively.!” Like other
countries, Thailand is now facing a problem of child-
hood obesity due to rapid socio-economic transition.
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Figure 2 Psoriasis treatments among the study population.

The mean BMI in the study population was 19.10 (SD
5.44). The present BMI was higher than the previous
study in Thai children in 20087 that revealed the mean
BMI of 15.7 in girls and 16.2 in boys. This finding
supports to the early detection of obesity and MetS in
pediatric psoriasis population. Among 52 cases of
MetS in the study population, pediatric psoriasis
patients over the age of 12 years old developed MetS
27 out of 70 cases (0.38) compared to the patients
younger than 12 years old (25 out of 107 cases,
0.23), absolute risk reduction = 0.15, 95% CI 0.01-
0.29, P = 0.029.

The main limitation of this study was a retrospective
study design that resulted in missing some unrecorded
data. Some pediatric psoriasis patients presented were of
mild severity and might have been underdiagnosed.”®
Even though there was no information on the experience
of the new biologic therapy in the study, most of pediatric
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psoriasis had favorable outcomes with the traditional topi-
cal and systemic treatments. However, future study with
a new biologic treatment option in an Asian population
will be certainly recorded as soon as the treatment avail-
able in the study population.

Conclusion

The present study revealed that there was 15% increased
MetS in the pediatric psoriasis patients over the age of
12 years old as compared to the patients of prepubertal
age (<12 years old). Like in adults, pediatric psoriasis
comorbidity screening is recommended. The overall out-
comes of pediatric psoriasis were good even with tradi-
tional topical and systemic treatments provided in the
study population. However, biologic therapy would be
an alternative option in severe recalcitrant pediatric
psoriasis cases in the future.
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Figure 3 GPP cases with generalized pustular eruptions in the study population. (A) Infant diagnosed with GPP in the study population was 2-month-old (3A), generalized

pustular eruptions in the older GPP patients (B-D).

Abbreviations
MetS, metabolic syndrome; GPP, generalized pustular
psoriasis.
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