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Recent insights into the management of 
treatment-resistant pediatric atopic dermatitis
Piyu Parth Naik, MD*

ABSTRACT 
Atopic dermatitis (AD) is a prevalent protracted inflammatory skin condition that affects approximately 12% of children globally. 
Topical remedies, such as pharmacologic and nonpharmacologic management, and off-label systemic medicines, have traditionally 
been used to treat pediatric AD patients. To minimize comorbidities, sleep disturbances, pruritus, and signs of inflammation and 
improve the patient’s quality of life, it is vital to optimize severe AD management in pediatric patients. Treatment resistance can 
be caused by a variety of circumstances, including deficient obedience or inappropriate medicine usage, a shortage of adequate 
pharmaceuticals, hypersensitivity reciprocation to local application of therapeutics, cutaneous infections, and other infuriating 
ecological provoking factors. If these elements are eliminated, a skin biopsy is required to exclude other AD-like cutaneous 
disorders. New regimens that target peculiar avenues with improved proficiency and promise minimal adverse events have 
resulted from recent developments and understanding of the etiology of AD. Although the condition of most patients improves 
quickly with this treatment, some do not respond well. In this review, the author discusses the management of treatment-resistant 
atopic dermatitis, with an emphasis on the pediatric population.
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Introduction
Atopic dermatitis (AD) is an itchy, incendiary cutaneous con-
dition commonly observed in children. An impaired cutaneous 
barrier and dysregulated inflammation are hallmarks of AD. 
Inflammation in acute AD is attributed to T-helper (Th)-2 cells 
and increased predisposition to skin infections. About half of all 
children with AD have a negative influence on their quality of 
life.1 A variety of mechanisms contribute to the pathogenesis of 
AD, including changes in the skin microbiome, immune retort 
deficiencies, dysregulation of innate immune responses, and skin 
barrier deficiencies. Dominant predicaments that induce AD 
encompass the categorical ancestry of atopy and retrogressive 
shift in the filaggrin gene.2,3

Many cohort studies on filaggrin mutations in AD have found 
that filaggrin transfigurations can propagate AD in 25–50% of 
patients.4 A study by Wadonda-Kabondo et al.5 reported that 
there was a link between childhood AD and parental eczema 
with an odds ratio 2.72 (95% CI, 2.09 to 3.53) for eczema in 
both parents.

According to the current guidelines for AD treatment, 
most cases of AD can be successfully controlled by eliminat-
ing aggravating factors, practicing proper skincare, and using 
topical medicines.6 Because pediatric AD is chronic and recur-
ring, it necessitates both maintenance and active therapy to 
maintain the integrity of the cutaneous roadblock and to avoid 
imminent fierce episodes. Systemic remedies are approved 

for patients who have exiguous disorder restraint, notwith-
standing pertinent therapies with local medications and/or 
phototherapy.7

A child with moderate-to-severe AD can have as much as 
a 50% risk of developing asthma and a 75% risk of develop-
ing hay fever.8 Severe AD covers larger areas of the skin and 
is extremely itchy and associated with rash. Systemic regimens 
are frequently necessary for severe AD, even though they have 
fluctuating intensities of efficiency and divergent adverse event 
(AE) vignettes that demand regular monitoring and counseling. 
Although phototherapy is helpful in the treatment of challeng-
ing astringent patients with AD, various factors, such as cost 
and accessibility, can limit its efficacy and utility. As a result, new 
treatments for AD are being developed that target specific path-
ways.3,9 Dupilumab was the first biological medicine introduced 
for moderate-to-severe AD. Although this medicine helps in rap-
idly improving the condition of most patients, some patients do 
not respond well. Even after these systemic therapies have been 
prescribed, a small number of patients continue to have wide-
spread severe pruritus and skin lesions, causing physical and 
emotional distress. Skin infections, hypersensitivity reactions to 
topical therapies, a lack of access to appropriate medications, 
inappropriate medication use or poor compliance, and other 
exacerbating environmental triggers must all be evaluated in 
cases of treatment resistance. If these factors are ruled out, skin 
biopsy is necessary to exclude other cutaneous disorders.3 In this 
comprehensive review, the author discusses the management of 
treatment-resistant refractory AD in the pediatric population.

Epidemiology
AD is the most frequently encountered skin disease in pediatric 
dermatology. AD in children is a chronic, pruritic, inflammatory 
disorder of the skin. It is estimated that 10–20% of children 
in developed countries are affected. Recently, Silverberg et al.10 
conducted an international web-based survey to estimate the 
prevalence of AD among pediatric populations in 18 different 
countries. Based on the survey, the authors reported that the 
prevalence of AD among pediatric populations ranged between 
2.7% and 20.1% across countries.
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Management of AD
A long-term strategy that includes treatment, trigger avoidance, 
excellent skin care, and education is vital.11,12 Whether used as 
a condensed blueprint to contain a flare or as a durable sus-
tainment plan, topical or systemic medication can help; the 
therapeutic agent used is critical. Moreover, factors related to 
the patient, disease, and treatment must be considered. As novel 
molecular and biological treatments focusing on disease path-
ways have been discovered, the treatment landscape for pediat-
ric AD, just like any other disease, is constantly changing.

Standard of care
Therapeutic protocols have been endorsed by distinct derma-
tologic federations. The collation of treatment standards in the 
United States and European countries portraying distinct sec-
tors was the topic of the guideline comparison.13 Usually, top-
ical corticosteroids (TCS) should be used initially, followed by 
topical calcineurin inhibitors as the second-line therapy.14 More 
aggressive therapy is advised in cases with severe disease symp-
toms, although they often have a poor safety profile for patients.

Nonpharmacologic treatments

Moisturizers and emollients

Emollients are essential in preventing, managing, and main-
taining pediatric AD as skin barrier disruption is critical to 
disease etiology, which leads to transepidermal water loss 
and marked xerosis. Emollients are moisturizing factors that 
impede the depletion of water and provide conservative layer-
ing. Unscented emollients are advised for all pediatric patients 
with AD because they assist in restoring the integrity of the skin 

barrier. Using an ointment help alleviate preservative induced 
stinging.15

Pertinent utilization of moisturizers curtails the requirement 
of aggressive therapy and diminishes the chances of flare-ups. 
Globally, dermatologists recommend liberal use of moisturizers 
2–3 times per day with average utilization of 250 g of moisturiz-
ers per week. Therapeutic moisturizers which have peer-reviewed 
clinical efficacy data for cutaneous barrier improvement should 
be recommended with consideration of cost.16 Dermatologists 
recommend that after bath, pediatric AD patients should be 
dried gently, and subtle water should be left on skin which feels 
damp. Next, thick layer of eczema medication (depending on 
disease stage) cream should be applied within 3 minutes of bath-
ing followed by slathering of moisturizer.17

Bathing

Patients should bathe in warm water and use moisturizers 
shortly after.6 While most patients with AD prefer to take a 
shower, soaking in a bathtub filled with dilute sodium hypo-
chlorite (“bleach baths”) can help reduce the severity of disease; 
nevertheless, studies are mixed, and bleach baths may not be 
any more effective than conventional water baths.18,19

Research in pediatric AD regarding bathing frequency 
is limited. However, an interesting randomized, cross-over 
study comparing frequent (“wet method”) versus infrequent 
(“dry method”) soak and seal baths demonstrated that wet 
method, twice-daily soak, and seal bath, reduce the SCORing 
AD (SCORAD) by 21.2. The same study also depicted more 
than 30% improvement for wet method. Even AD severity (AD 
Quickscore) also demonstrated significant improvement. Wet 
method, that is, twice-daily soak and seal bath is recommended 
as an acute treatment intervention in moderate-to-severe cases 
of pediatric AD.20 Bathing with body wash containing lipids 
can help in curtailing the requirement of corticosteroid and 
improves the healthy skin microorganisms in comparison with 
a mild synthetic bar soap.21

Skincare products

Patients should be counseled to use high-quality laundry 
and skincare products in general that are hypoallergenic and 
fragrance-free.

Alternative Therapies

Most alternative therapies for treating pediatric AD have lim-
ited evidence to support them. Even though the research is 
growing, many studies lack sufficient evidence to demonstrate 
effectiveness.6

A brief outline of AD management in pediatric patients at 
various severity levels is shown in Figure 1.

Pharmacologic treatments

Local application of corticosteroids

TCSs are the linchpins of local therapeutics for pediatric AD. 
They act by binding to the host’s DNA’s glucocorticoid response 
sites. This limits the release of proinflammatory cytokines by 
interfering with specific immune cells’ antigen processing.15 
Topical corticosteroids have been approved by the FDA as 
the first line treatment in AD patients of any age. Apply medi-
um-potency to high-potency topical corticosteroids twice-daily 
to pediatric with AD. Even once daily application of medium-
to-high-potency TCSs for pediatric patients with AD is helpful. 
Cutaneous atrophy and striae are common side effects associ-
ated with local application of corticosteroids.22

What is known about this subject in regard to women and 
their families?
• Atopic dermatitis is the most frequently encountered 

skin disease in pediatric dermatology.
• About half of all children with atopic dermatitis have 

a negative influence on their quality of life, which ulti-
mately have detrimental effect on women and their 
families.

• Very few studies have addressed the problems con-
fronted by treatment-resistant atopic dermatitis in 
pediatric population.

What is new from this article as messages for women and 
their families?

• Treatment resistance in pediatric atopic dermatitis 
patients can be caused by deficient obedience or inap-
propriate medicine usage, a shortage of pharmaceuti-
cals, hypersensitivity reciprocation to local application 
of therapeutics, cutaneous infections, and other infuri-
ating ecological provoking factors.

• If treatment-resistant root-causes are ruled out, 
skin biopsy is necessary to exclude other cutaneous 
disorders.

• A systemic flowchart can be employed for integrated 
management of treatment-resistant or refractory cases 
of atopic dermatitis in pediatric population, which is 
ultimately summary of guidelines from major global 
dermatological societies. This compendious review 
also provides the insights into contemporary status of 
modern medicines into the treatment aspect of pediat-
ric atopic dermatitis.
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A rare-but-significant side effect is the suppression of the 
hypothalamic-pituitary-adrenal axis by virtue of systemic pen-
etration of corticosteroids on the grounds that the pediatric 
population has an elevated body surface area to volume ratio.23 
TCS systemic absorption sufficient to have harmful effects 
is uncommon, although it has been linked to impaired linear 
development in children, decreased bone density and hypotha-
lamic-pituitary-adrenal axis suppression in adults. Because of 
their large body surface area to weight ratio, babies and children 
are especially vulnerable to systemic absorption.24 Low potency 
TCSs are appropriate for minor disease forms and sensitive 
places, including the axilla, groin, and face.25 During a flare, wet 
wrap therapy with a medium-potency TCS or an ointment mois-
turizer can be used.26

Pustular eruptions, hypertrichosis, hypopigmentation, tel-
angiectasia, skin atrophy, infection, and striae are all possible 
local side effects. Thinner skin (flexures, younger age, and face), 
high-potency TCS, prolonged and continuous use, and occlusion 
further increase these risks. Because local absorption of TCS can 
cause posterior subcapsular cataracts and glaucoma, continuous 
periopthalmic use is particularly problematic. Local application 
of corticosteroids can be used in amalgamation with calcineurin 
inhibitors, keratolytic, tar, and topical vitamin D analogs to 
improve efficacy and prevent AEs.15

Steroid phobia continues to be present in parents of AD 
patients. Socioeconomic status, cultural tendencies, education, 
type of healthcare system and time allotted to patients affect this 
phobia. However, video-assisted elucidation, written pamphlets, 
practical demonstrations by nurses, and establishing doctor–
patient trust can alleviate steroid phobia.27

Topical phosphodiesterase 4 inhibitors

Phosphodiesterase 4 (PDE4) inhibitors are a novel class of 
nonsteroidal, anti-inflammatory drugs that are currently being 
studied for the treatment of AD. To inhibit the release of inflam-
matory cytokines and enhance the levels of intracellular cyclic 
adenosine monophosphate, PDE is a therapeutic target for AD.28 

Crisaborole ointment is an inaugural PDE4 inhibitor used to 
treat AD in patients aged two years and above.29 Skin burning is 
the most prevalent AE associated with therapy.30

Topical calcineurin inhibitors

Topical calcineurin inhibitors (TCIs) are immunosuppressive 
drugs that limit early T-cell activation and cytokine production 
by inhibiting calcineurin in the skin. They help decrease inflam-
mation associated with AD. Because this does not produce atro-
phy, striae, or telangiectasia, they are appealing alternatives to 
TCS. They are useful for areas such as the face and flexures 
where the skin is thin.24 The perpetual maintenance usage of 
TCIs is preferable for long-term usage of TCS; data confirming 
the efficacy and safety of TCI in children aged <12 years were 
found to be solid in an analysis on the use of localized treatment 
in this pediatric population.31 TCI can be used in any region 
of the body, including delicate areas, for lengthy periods; none-
theless, a poignant sensation can follow if applied to inflamed 
skin.32 Despite the FDA’s boxed warning about the potential of 
developing cancer with TCI use, current scientific evidence does 
not support this, and patients should be carefully counseled.33,34 
TCIs have been used in children for over 15 years, with no evi-
dence of increased malignancy.24 Skin “stinging” or “burning” 
is the most common AE of TCI, which may drive some patients 
to quit taking TCIs too soon. However, after a week of use, this 
sensation usually alleviates.

Methotrexate

Methotrexate is an immunosuppressive drug that inhibits folic 
acid production. Recently, a retrospective study conducted by 
Anderson et al.35 on 55 pediatric patients showed improve-
ment in AD with methotrexate treatment. Approximately 50% 
of patients experience nausea and gastrointestinal disorders. 
Another retrospective study by Deo et al.36 conducted on 31 
pediatric patients reported that methotrexate was ineffective in 
25% of the patients. A small randomized controlled trial (RCT) 

Fig. 1. Management of pediatric atopic dermatitis.
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comparing cyclosporine and methotrexate found no difference 
in symptom improvement or tolerance between the two drugs, 
while individuals on methotrexate had more prolonged remis-
sions.37 In this trial, cyclosporine had a faster onset of effect 
(2–3 weeks) than methotrexate (3–5 weeks), while methotrexate 
was correlated with a protracted term to recidivate than cyclo-
sporine.6 Gastrointestinal symptoms, nausea, and stomatitis are 
common AEs. The most severe AEs were pulmonary fibrosis, 
hepatotoxicity, and bone marrow suppression. Methotrexate 
is favored as a third-line treatment for children (8 years) with 
moderate-to-severe AD. Patients who are not cyclosporine can-
didates may benefit most from this medication.

Azathioprine

Many inflammatory conditions, including refractory AD, are 
treated with azathioprine, a corticosteroid-free agent. A study 
by Caufield and Tom38 assessed the efficacy of azathioprine in 
pediatric AD patients. Except for one individual, azathioprine 
medication was associated with clinical improvement; nonethe-
less, patients had modest gastrointestinal disturbances for a few 
weeks. Another study by Fuggle et al.39 evaluated the AEs of 
oral azathioprine in pediatric AD patients. In this cohort, oral 
azathioprine was linked with minimal noticeable side effects, 
given the period of usage and dosage. Because sparse thiopurine 
methyltransferase (TPMT) action is connected to exalted myelo-
toxicity in pediatric patients, investigations screening TPMT 
activity should be performed immediately.7 Prolonged wields 
could lead to non-melanoma skin cancer, lymphopenia, elevated 
liver enzymes for a short time, and progressive anemia.7,40

Cyclosporine

Among the short-term remedies of severe pediatric AD, cyclo-
sporin is highly effective and well-tolerated; however, long-term 
data is currently limited. Systemic cyclosporine medication is 
efficacious and safe in pediatric patients.41 The efficacy of cyc-
losporine A was evaluated by Saricaoglu et al.42 in 43 children 
with AD. Approximately 32.6% of patients did not respond 
to cyclosporine A treatment, and a small number of individ-
uals experienced several side effects. Recently, a retrospective 
study by Patro et al.43 evaluated the efficacy of cyclosporine in 
30 pediatric AD patients. According to this study, few children 
developed side effects, which were reversible primarily with dose 
adjustments. The most prevalent side effects of cyclosporine are 
nephrotoxicity and hypertension. Other AEs include low serum 
magnesium, gingival hyperplasia, diarrhea, nausea, headaches, 
and hypertrichosis.40

Phototherapy

Phototherapy is a treatment option for children with severe AD 
who do not respond to conventional treatments, although evi-
dence supporting its effectiveness remains limited. Moreover, 
once phototherapy is discontinued, recurrence is prevalent. 
Phototherapy involves the application of ultraviolet light to the 
skin, which is thought to have immunosuppressive properties. 
The National Institute for Health and Clinical Excellence guide-
lines for atopic eczema management in children state that pho-
totherapy is recommended when other treatments have failed. 
Because of its availability, efficacy, and safety, narrowband 
(NB)-UVB is considered the first phototherapy option in pediat-
ric populations.7 In a study by Dayal et al.,44 both unbiased aus-
terity grades and proclaimed scores were reduced in pediatric 
patients with AD. However, several individuals were reported to 
have experienced side effects, such as reactivation of herpes labi-
alis, chickenpox, and Grade II erythema in this trial. All patients 
required a brief break from treatment and were reintroduced 
on reduced doses of NB-UVB. NB-UVB is shown to be effective 

in children as young as three years old; nevertheless, universal 
NB-UVB therapy is suggested for older age groups.45

Patients typically tolerate phototherapy smoothly. Skin burn-
ing, pruritus, erythema, and xerosis are all possible AEs.46 In the 
United States, NB-UVB phototherapy is the most widely used 
method for treating AD.47 Phototherapy, specifically NB-UVB 
and medium-dose UVA1, is proposed as a second-line treatment 
option for both short-and long-term control of moderate-to-se-
vere AD in children, based on the impregnability and compe-
tency of eminent RCTs. To minimize flare-ups, phototherapy 
can be used with TCSs and emollients. Phototherapy is usually 
not recommended for infants or young children until they can 
remain motionless in the system and wear suitable eye guards.

Dupilumab

Dupilumab is a fully humanized monoclonal antibody that 
thwarts the effects of classic Th2 cytokines identified in the cuta-
neous layers of AD patients.48 Dupilumab is the only systemic 
biological treatment approved for AD in children aged ≥6 years. 
It offers a particular mode of operation, barricading the com-
mon receptor subunit for IL-4 and IL-13, with meticulous clini-
cal trial outcomes in pediatric AD to date. Subcutaneously given 
injectable dupilumab significantly improves the AD symptoms, 
signs, and quality of life of moderate-to-severe AD adolescents’ 
patients and severe cases in children.49,50 Pediatric moder-
ate-to-severe AD patients for whom topical treatment has failed 
show good effectiveness to this treatment.12 Studies also support 
use of dupilumab as a continuous long-term treatment for pedi-
atric AD cases aged ≥6 years with severe disease.49,51 Dupilumab 
has an acceptable safety profile and is generally well-tolerated.50 
In general, dupilumab is a safe and effective treatment FDA-
approved option for children (≥6 years) and adolescents with 
moderate-to-severe AD whose disease is not adequately con-
trolled with topical therapeutics or when these therapies are 
not advisable. Dupilumab can be used with or without topical 
corticosteroids.52

Several AEs in pediatric patients have been documented 
in the literature. Treister and Lio reported AEs in their case 
series, and nasopharyngitis was the most reported AE in the 
phase 2a pediatric study phase. In Europe’s open-label phase 
2a research, injection site responses occurred in approxi-
mately 5% of children aged 6–11 years, with conjunctivitis 
occurring in 11%.53

A poorly defined facial eruption of unknown origin has 
recently been reported as a possible AE of dupilumab. Based 
on a putative drug-related increase in sensitivity towards type 
1 helper T-cell-biased haptens, allergic contact dermatitis has 
been postulated in some of these instances. Developing anti-
drug antibodies, a growing consequence of the more well-es-
tablished biological medicines, is also a concern.54 When TCSs 
were added to dupilumab treatment, the improvement in signs 
and symptoms of AD was more significant than when dup-
ilumab was used alone. Dry eye, noninfectious conjunctivitis, 
and blepharitis were the most common AEs. There is no need 
for laboratory testing, tuberculosis, or hepatitis B/C screening 
with dupilumab.55

Recent therapies for pediatric AD

Ruxolitinib

A locally applied JAK1/JAK2 restrictor, ruxolitinib, was the 
first medicine tested in pediatric patients aged 12–17 years.56 In 
addition, studies are recruiting patients aged 12 years and above 
(NCT03745651 and NCT03745638). Only topical applica-
tion ruxolitinib which has got the FDA approval for short-term 
treatment of mild-to-moderate cases of AD in patients aged 12 
years and above whose disease is not properly controlled with 
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other local applications or when those local medications are not 
advisable.57

Abrocitinib

Abrocitinib is an oral JAK1 inhibitor that has been evaluated 
in 12- to 17-year-old adolescents. Abrocitinib was found to be 
efficacious and safe in adults and adolescents in moderate-to-se-
vere patients of AD when used alone as once daily dose.58 It 
has few AEs, the most common of which are URTI and AD 
aggravation.59 Abrocitinib has been evaluated in various phase 
III studies in patients aged 12 years and above (NCT03349060, 
NCT03627767, NCT03575871 NCT03422822).

Delgocitinib

A topical JAK/TYK2 inhibitor, delgocitinib, is being studied 
in pediatric AD patients aged 12–17 years and in adult with 
AD. Nasopharyngitis, erysipelas, and lymphopenia are the 
most common AEs.60 A phase II study including children aged 
2–15 years has been completed; however, no findings have been 
published (JapicCTI-173553). Additional phase II/III studies 
(NCT03725722) in children are ongoing.

Upadacitinib

An oral JAK1 inhibitor of upadacitinib is being considered 
in children with AD aged 2–17 years. Upadacitinib is FDA 
approved for moderate to severe and refractory adults as 
well as adolescent patients of AD who are not responding to 
other previous treatments or biologics.61 The most common 
AE is upper respiratory tract infection (URTI).62 Upadacitinib 
is now being tested in adolescents and adults in phase III tri-
als (NCT03661138, NCT03568318, NCT03569293, and 
NCT03607422). In extension, a phase I trial (NCT03646604) 
for children aged 2–12 years with severe AD has begun. Because 
of the promising outcomes, the FDA designated upadacitinib as 
a breakthrough treatment in January 2018.

Omalizumab

Omalizumab is an anti-IgE monoclonal antibody that inhibits 
the activation of mast cells and basophils by preventing IgE 
from attaching to its receptor, FcεRI. FcεRI receptors are down-
regulated when serum IgE is depleted, stabilizing mast cells 
and basophils.63 Omalizumab was found to be no better than 
placebo for the SCORAD score and clinical evaluation in two 
RCTs involving children and adults aged ≥4 years.64 Participants 
were recruited for a phase IV trial (NCT02300701 for children 
aged 4–18 years).

Impact of AD in pediatrics and families of patients
AD is a serious disease that has a series of impacts on the quality 
of life of pediatric patients. Because of the chronicity of the dis-
ease and sleep deprivation caused by pruritus, it affects mental 
and physical functioning.65,66 A study of 380 AD patients found 
that anxiety symptoms were more common than depressive 
symptoms considering the psychiatric impact of the disease. In 
addition, half of the participants were diagnosed with AD for 
more than 27 years, and 40% were diagnosed in adulthood.66 
In a study of AD patients aged 6–12 years, a higher frequency 
of ADHD symptoms was observed in pediatric AD patients as 
compared to controls.67 Nocturnal scratching, psychological 
distress, and sleep disturbances are all linked to pruritus, which 
results in daytime exhaustion and impairment of everyday 
tasks.68–70

Impact on the quality of life of affected children’s families 
is also immense. As care of pediatric AD patients consumes a 
lot of time, weaken interpersonnel relationship, reduced psy-
chosocial functioning, and sleep deprivation are end results in 
family members of affected AD patients.28 Dermatitis Family 
Impact scoring system was devised to identify quality of life 
impairment in family members of people with AD. This is a 
10-item questionnaire and can be used in families of children 
added 6 months to 10 years. This score ranged between 4.8 and 
9.4 in these affected children’s family members.71 In a study 
of psychosocial impact of AD in families, Dermatitis Family 

Fig. 2. Management of treatment-resistant or refractory cases of atopic dermatitis in pediatrics.
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Impact was significantly higher in families where pediatric AD 
cases were severe (9.71, SD 7.78 vs 0.57, SD 1.62; P < .001).72

AD leads to significant straight cost that affects patients, 
families, and payers no matter what the socioeconomic sta-
tus of family is. Indirect costs from absenteeism at school or 
workplace and hospital visit costs are considerable. Overall 
costs occurring from learning difficulties have after-effects 
on socioeconomic status of families as well as entire econ-
omy.73 Generally, total cost escalates along with disease sever-
ity. However, mild AD can also inflict considerable cost.74 
Economic burden of pediatric AD on families is well-known. In 
a recent retrospective study, data analysis showed vast preva-
lence of financial insecurity among patients with AD. Problems 
in paying medical bills, medical care delayed due to cost, over-
time while paying medical bills and nonaffordance of medical 
care were observed.75

Though families of patients are affected at multiple levels, 
parents’ education remains the cornerstone of entire manage-
ment of pediatric AD. The Berlin education program for parents 
of children with AD is one such model. This consist of collabo-
rative efforts of pediatrician/dermatologist, psychologist, dieti-
cian discussing basic information on AD, skin care, triggering 
factors, and therapeutics of symptoms with parents. Next, rec-
ommendations for general nutrition are provided along with 
information on nutritional allergies and different forms of diet. 
Furthermore, sessions on stress management, dealing with itch-
ing, coping of the child and family are given.76

Strategies to manage treatment-resistant pediatric 
AD cases
Considering all treatment options and scenarios mentioned 
above, a review of the literature has identified the following 
guidelines and strategies to successfully manage treatment-resis-
tant or refractory cases of AD in pediatric patients.6,9,77,78 (Fig. 2).

Conclusion
Many novel therapeutic options are being developed with a 
greater understanding of the pathophysiology of AD; thus, 
patients can look forward to a better future. For example, the 
FDA has approved dupilumab for use in pediatric patients (≥6 
years), and in clinical practice, it has demonstrated promising 
results with a low rate of AEs. In addition, distinct novel thera-
pies in phase III clinical studies for the treatment of mild-to-mod-
erate and moderate-to-severe AD showed significant indications 
of success. These novel therapies will provide more therapeutic 
alternatives for treatment-resistant or refractory diseases and 
pave way for a more customized approach. Concrete decisive 
outcomes can motivate patients and parents to cohere to the 
therapeutic plans; therefore, the greater efficacy of novel medi-
cations can improve treatment adherence.
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