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2019,	80,	402–410.	The	“outside-in”	hypothesis	posits	that	physical	changes	in	the	epidermal	structure	(e.g.,	keratinocytes,	proteins,	lipids,	pH)	drive	immune	dysregulation,	whereas	the	“inside-out”	hypothesis	suggests	that	aberrant	immune	activity	(e.g.,	leukocytes,	lymphocytes,	cytokines,	antimicrobial	peptides)	alters	the	skin-barrier	[35].	Though
eosinophils	and	mast	cells	can	both	be	elevated	in	the	skin	and	blood	of	AD	patients,	they	likely	play	a	lesser	role	in	the	pathogenesis	of	AD	[84].The	adaptive	immune	system	is	composed	of	antigen-specific	lymphocytes	(T-cells,	B-cells)	that	utilize	long-lasting,	specific	memory	to	direct	the	host	immune	response.	Other	topical	PDE-4	inhibitors	are
currently	in	phase	I,	II,	and	II	development	[98].	2000,	67,	1020–1024.	2004,	199,	125–130.	Previously,	AD	was	thought	to	be	a	disease	of	Th1/Th2	imbalance;	however,	more	recent	data	suggest	a	biphasic	T-cell	response	with	additional	roles	played	by	Th17	and	Th22	cells	[85].	Systemic	immunosuppressants,	including	cyclosporine	A,	methotrexate,
azathioprine,	and	to	a	lesser	extent,	mycophenolate	mofetil,	demonstrated	efficacy	for	moderate	to	severe	AD	in	a	variety	of	RCTs	[95].	But	“atopic”	means	that	it	affects	parts	of	your	skin	that	haven’t	come	in	direct	contact	with	the	things	you’re	allergic	or	sensitive	to.	1998,	39,	590–596.	The	FDA	recently	expanded	dupilumab’s	indication	in	2019	for
use	in	children	≥12	years	old	with	AD,	and	investigation	for	use	in	infants	and	children	with	AD	is	currently	ongoing.	Identification	of	15	new	psoriasis	susceptibility	loci	highlights	the	role	of	innate	immunity.	[Google	Scholar]	[CrossRef]	[PubMed]Kim,	J.P.;	Chao,	L.X.;	Simpson,	E.L.;	Silverberg,	J.I.	Persistence	of	atopic	dermatitis	(AD):	A	systematic
review	and	meta-analysis.	You	may	have	flares,	or	times	when	your	symptoms	suddenly	get	worse,	followed	by	stretches	of	time	without	symptoms.	General	support	for	this	model	is	provided	by	the	fact	that	many	patients	with	AD	have	genetic	polymorphisms	in	cytokines,	chemokines,	and	receptors	(including	IL-4,	IL-13,	IL-18,	IL-22,	IL-31,	CCL5,	and
CD14)	[71,72,73,74],	and	treatment	of	human	epidermal	keratinocytes	with	many	of	these	same	mediators	recapitulates	the	atopic	dermatitis	phenotype	[75].The	innate	immune	system	is	composed	of	soluble	and	cellular	effectors	that	utilize	germline-encoded	pattern	recognition	receptors	(PRRs).	2018,	32,	403–410.	2010,	24,	415–419.	Tight
junction-based	epithelial	microenvironment	and	cell	proliferation.	Cochrane	Database	Syst.	[Google	Scholar]	[CrossRef]Gottlieb,	A.B.;	Blauvelt,	A.;	Thaçi,	D.;	Leonardi,	C.L.;	Poulin,	Y.;	Drew,	J.;	Peterson,	L.;	Arendt,	C.;	Burge,	D.;	Reich,	K.	2008,	4,	e1000038.	Narrow	band	UVB:	Is	it	effective	and	safe	for	paediatric	psoriasis	and	atopic	dermatitis?
Immunity	2015,	42,	756–766.	Tofacitinib	for	Psoriatic	Arthritis	in	Patients	with	an	Inadequate	Response	to	TNF	Inhibitors.	Later	stages	of	AD	show	upregulation	of	Th1	activity,	resulting	in	higher	levels	of	IFN-γ	and	ultimately	keratinocyte	apoptosis	[88].	Lancet	2006,	367,	29–35.	Skin	barrier	integrity	and	natural	moisturising	factor	levels	after
cumulative	dermal	exposure	to	alkaline	agents	in	atopic	dermatitis.	Lancet	2003,	361,	1197–1204.	2015,	33,	281–288.	Variants	at	HLA-A,	HLA-C,	and	HLA-DQB1	Confer	Risk	of	Psoriasis	Vulgaris	in	Japanese.	Similar	to	the	mechanism	of	action	of	tazarotene,	it	binds	to	the	RAR	and	regulates	transcription	of	genes	important	for	epidermal	proliferation,
keratinocyte	differentiation,	and	immune	cell	production	of	cytokines.	2012,	66,	241–251.	IL-17	is	one	of	the	signature	cytokines	produced	by	Th17	cells	and	responsible	for	amplifying	the	inflammatory	cascade	during	the	chronic	phase	of	psoriasis.	[Google	Scholar]	[CrossRef]Mease,	P.;	Hall,	S.;	Fitzgerald,	O.;	van	der	Heijde,	D.;	Merola,	J.F.;	Avila-
Zapata,	F.;	Cieślak,	D.;	Graham,	D.;	Wang,	C.;	Menon,	S.;	et	al.	Efficacy	and	safety	of	risankizumab	in	moderate-to-severe	plaque	psoriasis	(UltIMMa-1	and	UltIMMa-2):	Results	from	two	double-blind,	randomised,	placebo-controlled	and	ustekinumab-controlled	phase	3	trials.	Management	and	Treatment	with	Phototherapy	and	Systemic	Agents;	J.
[Google	Scholar]	[CrossRef]Gaffen,	S.L.	Structure	and	signalling	in	the	IL-17	receptor	family.	A	phase	II	double-blind	placebo	controlled	RCT	demonstrated	that	nemolizumab	0.5	mg/kg	every	four	weeks	significantly	improved	VAS-itch,	EASI,	and	IGA	in	adults	with	AD	[108].	2013,	69,	148–158.	[Google	Scholar]	[CrossRef]	[PubMed]Yew,	Y.W.;
Thyssen,	J.P.;	Silverberg,	J.I.	A	systematic	review	and	meta-analysis	of	the	regional	and	age-related	differences	in	atopic	dermatitis	clinical	characteristics.	Lancet	1998,	352,	527–531.	Emerging	insights	into	relevant	pathways,	including	recognition	of	the	role	of	T-helper	type	2	driven	inflammation	in	AD	and	T-helper	1	and	17	driven	inflammation	in
psoriasis,	have	led	to	a	therapeutic	revolution.	Dandruff	is	just	another	name	for	mild	seborrheic	eczema	on	the	scalp.	Nearly	one-half	of	childhood	cases	of	psoriasis	may	first	present	in	this	way.	Cell	Biol.	[Google	Scholar]	[CrossRef]Johnston,	A.;	Xing,	X.;	Wolterink,	L.;	Barnes,	D.H.;	Yin,	Z.;	Reingold,	L.;	Kahlenberg,	J.M.;	Harms,	P.W.;	Gudjonsson,
J.E.	IL-1	and	IL-36	are	dominant	cytokines	in	generalized	pustular	psoriasis.	58),	17–19.	2015,	173,	949–961.	Venereol.	Th1	and	Th17	pathways	in	psoriasis)	[18,19].	2016,	375,	2335–2348.	For	psoriasis,	Tazarotene	is	rarely	used	in	children	given	the	associated	skin	irritation,	while	anthralin	and	coal	tar	are	limited	by	practical	features	associated	with
application:	staining	of	skin	and	clothing	(both	agents)	and	malodor	(coal	tar).For	the	treatment	of	moderate-to-severe	AD	or	psoriasis	in	children,	treatment	options	include	systemic	therapy	(most	of	which	are	used	off-label),	phototherapy,	and	biologic	agents.	Th17	cells,	and	to	a	lesser	extent	Th1	cells,	are	crucial	for	orchestrating	the	chronic,
maintenance	phase	of	psoriasis,	and,	as	such,	the	p40	subunit	presents	a	more	specific	target	for	psoriasis	compared	to	TNF-α.	A	phase	I	double-blind,	placebo	controlled	RCT	showed	that	a	single	dose	of	nemolizumab	in	AD	patients	resulted	in	significant	improvement	in	visual	analog	scale	(VAS)-itch,	sleep	and	decreased	use	of	TCS	compared	to
placebo	[107].	Gene	for	familial	psoriasis	susceptibility	mapped	to	the	distal	end	of	human	chromosome	17q.	Doctors	recommend	using	these	creams	at	night	because	they	can	leave	residue	on	clothing.	Both	diseases	result	in	chronic,	systemic	inflammation	with	increased	circulating	populations	of	leukocytes,	lymphocytes,	cytokines,	and	chemokines
(predominantly	Th2	pathways	in	AD	vs.	[Google	Scholar]	[CrossRef]Greb,	J.E.;	Goldminz,	A.M.;	Elder,	J.T.;	Lebwohl,	M.G.;	Gladman,	D.D.;	Wu,	J.J.;	Mehta,	N.N.;	Finlay,	A.Y.;	Gottlieb,	A.B.	Psoriasis.	Cytokine	2015,	73,	311–318.	[Google	Scholar]	[CrossRef]Samarasekera,	E.J.;	Sawyer,	L.;	Wonderling,	D.;	Tucker,	R.;	Smith,	C.H.	Topical	therapies	for	the
treatment	of	plaque	psoriasis:	Systematic	review	and	network	meta-analyses.	2019,	80,	390–401.	2011,	3,	180–186.	2014,	95,	162–172.	What	Are	the	Symptoms	of	Atopic	Dermatitis?	2011,	41,	298–310.	The	processing	of	profilaggrin	to	filaggrin	produces	polycarboxylic	acids	(e.g.,	urocanic	acid,	pyrrolidone-5-carboxylic	acid)	known	as	natural
moisturizing	factors	(NMFs)	These	NMFs	promote	hydration	of	the	skin.	Upadacitinib	effect	on	pruritus	in	moderate-to-severe	atopic	dermatitis;	from	a	phase	2b	randomized,	placebo-controlled	trial.	2006,	126,	1396–1402.	Recent	studies	focused	extensively	on	the	role	Th17	cells	in	the	pathogenesis	of	psoriasis,	in	part	due	to	their	high	concentration
in	psoriatic	lesions	and	significant	reduction	following	anti-TNF-α	treatment	[126].	[Google	Scholar]	[CrossRef]Lebwohl,	M.G.;	Breneman,	D.L.;	Goffe,	B.S.;	Grossman,	J.R.;	Ling,	M.R.;	Milbauer,	J.;	Pincus,	S.H.;	Sibbald,	R.G.;	Swinyer,	L.J.;	Weinstein,	G.D.;	et	al.	Secukinumab,	a	human	anti-IL-17A	monoclonal	antibody,	for	moderate	to	severe	Crohn’s
disease:	Unexpected	results	of	a	randomised,	double-blind	placebo-controlled	trial.	Br.	J.	[Google	Scholar]	[CrossRef]Engebretsen,	K.A.;	Johansen,	J.D.;	Kezic,	S.;	Linneberg,	A.;	Thyssen,	J.P.	The	effect	of	environmental	humidity	and	temperature	on	skin	barrier	function	and	dermatitis.	[Google	Scholar]	[CrossRef]Gisondi,	P.;	Fostini,	A.C.;	Fossà,	I.;
Girolomoni,	G.;	Targher,	G.	IL36RN	Mutations	Affect	Protein	Expression	and	Function:	A	Basis	for	Genotype-Phenotype	Correlation	in	Pustular	Diseases.	2004,	113,	651–657.	[Google	Scholar]	[CrossRef]Malajian,	D.;	Guttman-Yassky,	E.	2016,	27,	478–485.	[Google	Scholar]	[CrossRef]	[PubMed]Pavlovsky,	M.;	Baum,	S.;	Shpiro,	D.;	Pavlovsky,	L.;
Pavlotsky,	F.	This	group	of	mediators	is	involved	in	allergic	responses,	B-cell	class-switching	to	IgE,	impairment	of	terminal	keratinocyte	differentiation	(through	inhibition	of	filaggrin,	loricrin,	and	involucrin),	and	downregulation	of	AMPs,	all	of	which	lead	to	increased	skin	permeability	to	exogenous	antigens	and	pathogens	[75,87].	Silverberg	is
supported	by	a	grant	from	the	Dermatology	Foundation.	There	are	a	number	of	novel	treatment	options	available	for	AD	and	psoriasis	with	many	more	currently	under	investigation.	Comparison	of	ixekizumab	with	etanercept	or	placebo	in	moderate-to-severe	psoriasis	(UNCOVER-2	and	UNCOVER-3):	Results	from	two	phase	3	randomised	trials.
Additional	long-term	studies	are	underway	to	better	understand	the	efficacy	and	safety	profile	of	JAK	inhibitors.Psoriasis	is	estimated	to	affect	2–3%	of	the	global	population,	corresponding	to	>125	million	individuals	[114,115].	[Google	Scholar]	[CrossRef]Jang,	H.;	Matsuda,	A.;	Jung,	K.;	Karasawa,	K.;	Matsuda,	K.;	Oida,	K.;	Ishizaka,	S.;	Ahn,	G.;
Amagai,	Y.;	Moon,	C.;	et	al.	[Google	Scholar]	[CrossRef]Ahmad-Nejad,	P.;	Mrabet-Dahbi,	S.;	Breuer,	K.;	Klotz,	M.;	Werfel,	T.;	Herz,	U.;	Heeg,	K.;	Neumaier,	M.;	Renz,	H.	Interestingly,	even	after	discontinuation	of	treatment	with	secukinumab,	approximately	20%	maintained	their	response	even	after	one	year,	suggesting	the	possibility	of	altering
homeostatic	set	points	with	biologic	therapy.	2017,	377,	1537–1550.	However,	given	its	more	general	role	in	the	immune	response,	TNF-α	inhibitors	have	a	broad	AE	profile,	especially	with	regard	to	increased	infectious	risk	(e.g.,	conversation	of	tuberculosis	from	latent	to	active,	reactivation	of	hepatitis	B	virus).	Long-term	safety	experience	of
ustekinumab	in	patients	with	moderate	to	severe	psoriasis	(Part	II	of	II):	Results	from	analyses	of	infections	and	malignancy	from	pooled	phase	II	and	III	clinical	trials.	Two	phase	III,	double-blind,	placebo	controlled	RCTs	in	adults	and	children	showed	that	crisaborole	was	significantly	more	effective	than	vehicle	with	no	major	AEs	other	than
application	site	reactions	(e.g.,	stinging)	[97].	New	pathogenic	and	therapeutic	paradigms	in	atopic	dermatitis.	Most	people	with	atopic	dermatitis	use	thick	creams	(called	ointments	or	emollients)	to	keep	their	skin	moisturized	and	their	symptoms	under	control.	2018,	33,	173–180.	The	most	common	treatment-related	AEs	observed	in	both
adolescents	and	adults	included	injection	site	reactions,	conjunctivitis,	and	nasopharyngitis.	Anti-Interleukin-31	Receptor	A	Antibody	for	Atopic	Dermatitis.	[Google	Scholar]	[CrossRef]Lebwohl,	M.;	Siskin,	S.B.;	Epinette,	W.;	Breneman,	D.;	Funicella,	T.;	Kalb,	R.;	Moore,	J.	Methotrexate	versus	cyclosporine	in	the	treatment	of	severe	atopic	dermatitis	in
children:	A	multicenter	experience	from	Egypt.	2011,	365,	620–628.	2016,	375,	345–356.	2014,	134,	160–169.	The	role	of	air	pollutants	in	atopic	dermatitis.	[Google	Scholar]	[CrossRef]Johnson-Huang,	L.M.;	McNutt,	N.S.;	Krueger,	J.G.;	Lowes,	M.A.	Cytokine-producing	dendritic	cells	in	the	pathogenesis	of	inflammatory	skin	diseases.	IL-23	inhibitors
were	well-tolerated	and	safe,	with	most	AEs	related	to	infection	(upper	respiratory	infection,	gastroenteritis,	herpes	simplex	virus,	tinea).Many	of	the	Th17	and	Th1	cytokines	involved	in	the	pathogenesis	of	psoriasis	signal	through	JAK.	[Google	Scholar]	[CrossRef]Sbidian,	E.;	Maza,	A.;	Montaudié,	H.;	Gallini,	A.;	Aractingi,	S.;	Aubin,	F.;	Cribier,	B.;	Joly,
P.;	Jullien,	D.;	Le	Maître,	M.;	et	al.	2015,	73,	37–49.	The	funding	source	had	no	involvement	in	design	of	the	review	or	in	curation,	analysis,	preparation,	review,	editing,	or	approval	of	the	manuscript.Jonathan	Silverberg	reports	personal	fees	from	Abbvie,	Anaptysbio,	Asana,	EliLilly,	Galderma,	GlaxoSmithKline,	Kiniksa,	Leo,	Menlo,	Pfizer,	Realm,
RegeneronSanofi,	and	Roivant,	and	grants	from	GlaxoSmithKline,	RegeneronSanofi,	and	Galderma,	during	the	conduct	of	the	Review.	[Google	Scholar]	[CrossRef]Silverberg,	J.I.;	Vakharia,	P.P.;	Chopra,	R.;	Sacotte,	R.;	Patel,	N.;	Immaneni,	S.;	White,	T.;	Kantor,	R.;	Hsu,	D.Y.	Phenotypical	Differences	of	Childhood-	and	Adult-Onset	Atopic	Dermatitis.
[Google	Scholar]	[CrossRef]	[PubMed]Bissonnette,	R.;	Haydey,	R.;	Rosoph,	L.A.;	Lynde,	C.W.;	Bukhalo,	M.;	Fowler,	J.F.;	Delorme,	I.;	Gagné-Henley,	A.;	Gooderham,	M.;	Poulin,	Y.;	et	al.	Long-term	manufacturer	sponsored	registries	for	pimecrolimus	and	tacrolimus	have	found	no	evidence	of	increased	malignancy	to-date	[92].	IL-17	activates	a	variety
of	intracellular	kinase	cascades	in	effector	cells,	including	JAK,	MAPK,	NF-κB,	and	glycogen	synthase	kinase	3	β	(GSK-3-β)	[127].	Efficacy	and	safety	of	ustekinumab,	a	human	interleukin-12/23	monoclonal	antibody,	in	patients	with	psoriasis:	52-week	results	from	a	randomised,	double-blind,	placebo-controlled	trial	(PHOENIX	2).	2015,	36,	CD009864.
Allergy	2008,	63,	728–734.	Resource	Links:	MORE	FROM	SYMPTOMFIND.COM	[Skip	to	Navigation]	Department	of	Dermatology,	Northwestern	University	Feinberg	School	of	Medicine,	Chicago,	IL	60611,	USA	Department	of	Dermatology,	George	Washington	University	School	of	Medicine,	Washington,	DC	20037,	USA	Author	to	whom
correspondence	should	be	addressed.	Allergy	2014,	69,	28–36.	They	are	less	commonly	used	as	first-line	therapy	owing	to	high	cost,	activity	comparable	to	low	potency	TCS	[92],	slower	onset	than	TCS,	application	site	reactions	(e.g.,	stinging,	burning)	and	an	FDA-issued	black	box	warning	for	potential	malignancy.	Filaggrin	breakdown	products
determine	corneocyte	conformation	in	patients	with	atopic	dermatitis.	2011,	89,	432–437.	Certolizumab	pegol	for	the	treatment	of	chronic	plaque	psoriasis:	Results	through	48	weeks	from	2	phase	3,	multicenter,	randomized,	double-blinded,	placebo-controlled	studies	(CIMPASI-1	and	CIMPASI-2).	[Google	Scholar]	[CrossRef]	[PubMed]Tsukita,	S.;
Yamazaki,	Y.;	Katsuno,	T.;	Tamura,	A.	Efficacy	and	safety	of	lebrikizumab	(an	anti-IL-13	monoclonal	antibody)	in	adults	with	moderate-to-severe	atopic	dermatitis	inadequately	controlled	by	topical	corticosteroids:	A	randomized,	placebo-controlled	phase	II	trial	(TREBLE).	[Google	Scholar]	[CrossRef]Leonardi,	C.L.;	Powers,	J.L.;	Matheson,	R.T.;	Goffe,
B.S.;	Zitnik,	R.;	Wang,	A.;	Gottlieb,	A.B.;	Group,	E.P.S.	Etanercept	as	monotherapy	in	patients	with	psoriasis.	Genetic	analysis	of	PSORS1	distinguishes	guttate	psoriasis	and	palmoplantar	pustulosis.	Tildrakizumab	versus	placebo	or	etanercept	for	chronic	plaque	psoriasis	(reSURFACE	1	and	reSURFACE	2):	Results	from	two	randomised	controlled,
phase	3	trials.	Phase	III	double-blind,	placebo	controlled	RCTs	showed	high	PASI-75	scores	at	week	12	(secukinumab:	75–87%;	ixekizumab:	87–90%;	brodalumab:	83–86%)	and	even	significant,	measurable	PASI-90	and	PASI-100	responses	compared	to	placebo,	TNF-α	inhibitors,	and/or	ustekinumab	[202,203,204,205,206,207].	Skin	surface	pH,
stratum	corneum	hydration,	trans-epidermal	water	loss	and	skin	roughness	related	to	atopic	eczema	and	skin	dryness	in	a	population	of	primary	school	children.	Moreover,	even	previously	inflamed	and	non-lesional	skin	continues	to	show	barrier	disruption	[37].Further	evidence	for	importance	of	barrier	dysfunction	in	AD	is	provided	by	loss-of-
function	mutations	in	the	filaggrin	gene	(FLG)	[38,39].	Approximately	two-thirds	of	affected	children	present	by	two	years	of	age,	and	80%	present	by	five	years	of	age	[21].	Med.	Allergy	Immunol.	Endocrinol.	A	phase	II	double-blind,	placebo	controlled	RCT	with	upadacitinib	(an	oral	JAK	1	inhibitor)	monotherapy	showed	a	significant	decrease	in	EASI
and	NRS	itch	scores	at	16	weeks	(primary	endpoint)	and	32	weeks	(long-term	extension)	[113].	Once	the	gold	standard	for	targeted	phototherapy,	PUVA	has	fallen	out	of	favor	due	to	its	carcinogenic	effects	and	association	with	squamous	cell	carcinoma	and	melanoma	of	the	skin	[178,179].As	was	previously	discussed	for	AD,	systemic
immunosuppressants,	including	methotrexate	(the	first	systemic	therapy	approved	for	psoriasis)	and	cyclosporine	A,	have	shown	efficacy	in	treating	moderate-to-severe	psoriasis,	but	are	limited	by	their	relative	non-specificity	and	broad	AE	profile.	Pediatrics	2013,	172,	351–356.	2006,	55,	598–606.	[Google	Scholar]	[CrossRef]Tomfohrde,	J.;
Silverman,	A.;	Barnes,	R.;	Fernandez-Vina,	M.A.;	Young,	M.;	Lory,	D.;	Morris,	L.;	Wuepper,	K.D.;	Stastny,	P.;	Menter,	A.	2016,	75,	297–305.	Tofacitinib	or	Adalimumab	versus	Placebo	for	Psoriatic	Arthritis.	Global	epidemiology	of	psoriasis:	A	systematic	review	of	incidence	and	prevalence.	Med	Genet.	Cutan.	[Google	Scholar]	[CrossRef]Strom,	M.A.;
Fishbein,	A.B.;	Paller,	A.S.;	Silverberg,	J.I.	Association	between	atopic	dermatitis	and	attention	deficit	hyperactivity	disorder	in	U.S.	children	and	adults.	[Google	Scholar]	[CrossRef]Levy,	R.M.;	Gelfand,	J.M.;	Yan,	A.C.	The	epidemiology	of	atopic	dermatitis.	Phosphodiesterase	4	inhibitors	prevent	cytokine	secretion	by	T	lymphocytes	by	inhibiting
nuclear	factor-kappaB	and	nuclear	factor	of	activated	T	cells	activation.	2008,	128,	2248–2258.	[Google	Scholar]	[CrossRef]	[PubMed]Jury,	C.S.;	McHenry,	P.;	Burden,	A.D.;	Lever,	R.;	Bilsland,	D.	2016,	7,	13466.	This	region	contains	several	candidate	genes,	including	HLA-C	(associated	variant	HLA-Cw6	[HLA-C*06:02];	an	MHC	class	I	protein),	CDSN
(associated	variant	allele	5;	corneodesmin,	a	protein	expressed	in	the	upper	epidermis)	[139],	and	CCHCR1	(associated	variant	WWCC;	a	widely	expressed	protein	that	is	overexpressed	in	psoriasis)	[140].	[Google	Scholar]	[CrossRef]Kim,	N.;	Thrash,	B.;	Menter,	A.	Investig.	The	naming	of	atopic	dermatitis	is	a	bit	confusing.	Methotrexate	is	the	most
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3194.	2005,	5,	699–711.	2005,	124,	103–106.	2016,	75,	494–503.e496.	The	latest	generation	of	biologic	medications	approved	by	the	FDA	for	use	in	moderate-to-severe	psoriasis	are	the	IL-23	inhibitors:	guselkumab	in	2017;	tildrakizumab	in	2018;	and	risankizumab	in	2019,	all	of	which	are	human	monoclonal	IgG1	antibodies	against	the	p19	subunit	of
IL-23	[187].	Allergy	Asthma	Immunol.	Symp.	Ustekinumab	in	adolescent	patients	age	12	to	17	years	with	moderate-to-severe	plaque	psoriasis:	Results	of	the	randomized	phase	3	CADMUS	study.	[Google	Scholar]	[CrossRef]Ludwig,	R.J.;	Herzog,	C.;	Rostock,	A.;	Ochsendorf,	F.R.;	Zollner,	T.M.;	Thaci,	D.;	Kaufmann,	R.;	Vogl,	T.J.;	Boehncke,	W.-H.
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randomised,	placebo-controlled,	dose-ranging	phase	2b	trial.	Adalimumab	showed	higher	efficacy	in	head-to-head	comparison	with	methotrexate.	A	number	of	other	topical	and/or	oral	JAK	inhibitors	are	currently	under	investigation	for	treatment	of	AD.	A	decrease	in	NMFs	as	a	result	of	impaired	profilaggrin	cleavage	decreases	osmotic	draw	and
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They	are	often	used	as	monotherapy	in	mild	to	moderate	disease	and	in	combination	with	systemic,	biologic,	or	phototherapy	in	moderate	to	severe	cases.	PLoS	ONE	2016,	11,	e0161759.	Apremilast	for	the	treatment	of	moderate-to-severe	palmoplantar	psoriasis:	Results	from	a	double-blind,	placebo-controlled,	randomized	study.	IL-1,	IL-8,	and	IL-36
appear	to	be	important	for	neutrophilic	activity	in	pustular	psoriasis	[129,130],	whereas	guttate	psoriasis	may	be	driven	by	streptococcal	superantigen	mediated	activation	of	TCRs	and	subsequent	molecular	mimicry	of	keratin	proteins	[131,132].Early	epidemiologic	studies	suggested	a	genetic	component	to	psoriasis,	as	patients	with	psoriasis	had
higher	incidence	of	disease	among	first	and	second-degree	relatives	compared	to	the	general	population,	and	monozygotic	twins	had	two	to	threefold	higher	risk	of	psoriasis	compared	to	dizygotic	twins	[133,134,135].	[Google	Scholar]	[CrossRef]Papp,	K.A.;	Langley,	R.G.;	Lebwohl,	M.;	Krueger,	G.G.;	Szapary,	P.;	Yeilding,	N.;	Guzzo,	C.;	Hsu,	M.-C.;
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association	of	psoriasis	with	IL-23	and	NF-kappaB	pathways.	Lancet	1999,	353,	1589–1590.	What’s	the	Difference	Between	Atopic	Dermatitis	and	Other	Types	of	Eczema?	Lebrikizumab	in	combination	with	TCS	showed	promising	results	in	a	phase	II	study	with	significant	improvement	in	the	proportion	of	patients	achieving	≥50%	reduction	in	EASI
from	baseline	(EASI-50)	at	12	weeks	compared	to	placebo	[105].	2000,	9,	1533–1542.	Common	AEs	associated	with	TNF-α	and	IL-12/IL-23	inhibitors	use	in	children	include	injection	site	reactions,	nasopharyngitis,	mild	upper	respiratory	infection	(similar	to	those	normally	seen	in	children),	and	headache.Improved	understanding	of	the
pathophysiology	of	AD	and	psoriasis	has	led	to	a	revolution	in	targeted	therapy.	Filaggrin,	cleaved	from	its	precursor	profilaggrin,	plays	a	key	role	in	aligning	and	securing	corneocytes,	protein	fibrils,	and	lamellar	sheets	[40].	[Google	Scholar]	[CrossRef]Hueber,	W.;	Sands,	B.E.;	Lewitzky,	S.;	Vandemeulebroecke,	M.;	Reinisch,	W.;	Higgins,	P.D.R.;
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or	moderate	AEs,	including	injection	site	reactions	and	ocular	AEs	(dry	eye,	eye	pruritus,	blepharitis,	conjunctivitis,	keratitis),	with	no	increases	of	infection	or	malignancy	overall,	and	lower	rates	of	bacterial	skin	infection	compared	to	placebo.There	are	currently	ongoing	studies	examining	the	impact	of	monoclonal	antibodies	targeting	IL-13
(lebrikizumab	and	tralokinumab),	which	are	even	more	specific	than	targeting	IL4	and	IL13	for	AD	[104].	Cyclosporin	in	the	treatment	of	patients	with	atopic	eczema—A	systematic	review	and	meta-analysis.	Despite	the	incongruity	in	the	sequence	of	events,	both	models	agree	upon	many	of	the	same	common	mechanisms	that	result	in	chronic
inflammation.The	physical	barrier	function	of	the	epidermis	is	crucial	for	protection	against	pathogens,	allergens,	toxins,	and	other	irritants	and	maintenance	of	appropriate	skin	hydration.	Their	role	in	pathogenesis	still	remains	unclear.	A	randomized	phase	2a	efficacy	and	safety	trial	of	the	topical	Janus	kinase	inhibitor	tofacitinib	in	the	treatment	of
chronic	plaque	psoriasis.	methotrexate	vs.	2006,	142,	1138–1143.	Mutations	in	IL36RN/IL1F5	are	associated	with	the	severe	episodic	inflammatory	skin	disease	known	as	generalized	pustular	psoriasis.	2013,	133,	377–385.	Allergy	2015,	70,	1300–1308.	2014,	133,	429–438.	PSORS1	is	located	in	the	major	histocompatibility	complex	(MHC)	on
chromosome	6p21,	spanning	a	220	kb	segment	class	I	telomeric	region	of	human	leukocyte	antigen	B	(HLA-B).	Tralokinumab	in	combination	with	mid-potency	TCS	was	effective	in	a	phase	II	RCT	in	adults	and	showed	significant	improvement	in	EASI,	DLQI,	SCORAD,	and	NRS-itch	scores	with	a	significant	proportion	of	patients	achieving	EASI-50	and
EASI-75	at	12	weeks	compared	to	placebo	[106].Nemolizumab,	a	humanized	monoclonal	antibody	targeting	the	IL-31	receptor	(a	major	signaling	pathway	for	itch	in	AD),	is	currently	in	development.	[Google	Scholar]	[CrossRef]Veal,	C.D.;	Clough,	R.L.;	Barber,	R.C.;	Mason,	S.;	Tillman,	D.;	Ferry,	B.;	Jones,	A.B.;	Ameen,	M.;	Balendran,	N.;	Powis,	S.H.;
et	al.	A	phase	II	double-blind,	placebo	controlled	RCT	with	baricitinib	(an	oral	selective	JAK	1	and	2	inhibitor)	in	combination	with	TCS	showed	improvement	in	inflammation	and	pruritus	with	significantly	more	patients	achieving	EASI-50	at	16	weeks	compared	to	placebo	[112].	Dupilumab	shows	long-term	safety	and	efficacy	in	moderate-to-severe
atopic	dermatitis	patients	enrolled	in	a	phase	3	open-label	extension	study.	[Google	Scholar]	[CrossRef]	[PubMed]Lebwohl,	M.;	Strober,	B.;	Menter,	A.;	Gordon,	K.;	Weglowska,	J.;	Puig,	L.;	Papp,	K.;	Spelman,	L.;	Toth,	D.;	Kerdel,	F.;	et	al.	While	TCS	are	overall	safe,	efficacious,	and	well	tolerated	for	a	wide	spectrum	of	disease,	adverse	effects	(AEs)	of
their	chronic	use	include	skin	atrophy,	fragility,	striae,	poor	wound	healing,	local	immunosuppression,	and	potential	systemic	absorption	leading	to	adrenal	insufficiency.	Common	side	effects	of	chronic	systemic	corticosteroid	use	in	children	are	similar	to	those	in	adults	and	include	immune	suppression,	hyperglycemia,	weight	gain,	insomnia,
gastroesophageal	reflux,	osteonecrosis,	and	adrenal	insufficiency.For	both	AD	and	psoriasis,	phototherapy	with	either	NB-UVB	or	excimer	laser	can	be	preferable	to	systemic	immunosuppressive	therapy	in	children	given	the	limited	AEs.	Uncontrolled	studies	support	its	efficacy;	however,	multiple	sessions	per	week	in-office	can	be	challenging	for
children	and	caregivers,	and	there	continues	to	be	concern	about	long-term	exposure	to	UVB	light	starting	in	childhood	[234,235,236].Dupilumab	is	currently	the	only	biologic	agent	available	for	the	treatment	of	AD,	though	many	new	biologics	are	under	investigation.	[Google	Scholar]	[CrossRef]	[PubMed]Wollenberg,	A.;	Howell,	M.D.;	Guttman-
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As	discussed	earlier,	apremilast	is	a	small	molecule	inhibitor	of	the	PDE-4	enzyme	that	reduces	the	level	of	pro-inflammatory	Th17	cytokines	and	increases	expression	of	IL-10	[182].	1994,	130,	1402–1407.	While	some	clinical	characteristics	are	more	common	in	children	(e.g.,	ventral	wrist	dermatitis),	others	are	more	common	in	adults	(e.g.,	hand	and
foot	dermatitis,	nipple	eczema,	thinning	of	the	eyebrows,	modification	of	disease	course	by	emotional	or	environmental	factors)	[24].AD	is	characterized	by	dysfunction	in	both	non-immune	and	immune	components	of	the	skin-barrier.	Efficacy	and	safety	of	apremilast,	an	oral	phosphodiesterase	4	inhibitor,	in	patients	with	moderate-to-severe	plaque
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dermatitis,	this	type	happens	when	your	skin	comes	into	direct	contact	with	something	you’re	allergic	or	sensitive	to,	like	laundry	detergents,	paint,	bleach	or	ingredients	in	skincare	products.	2009,	10,	201–209.	Dupilumab	targets	IL4Ra,	a	receptor	subunit	protein	shared	by	both	type	I	and	type	II	receptors	for	IL-4	and/or	IL-13.	Apremilast,	an	oral
phosphodiesterase	4	(PDE4)	inhibitor,	in	patients	with	moderate	to	severe	plaque	psoriasis:	Results	of	a	phase	III,	randomized,	controlled	trial	(Efficacy	and	Safety	Trial	Evaluating	the	Effects	of	Apremilast	in	Psoriasis	[ESTEEM]	1).	2010,	42,	996–999.	Primers	2016,	2,	16082.	Sci.	[Google	Scholar]	[CrossRef]Mócsai,	G.;	Gáspár,	K.;	Nagy,	G.;	Irinyi,	B.;
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SCORAD	[111].	According	to	the	outside-in	hypothesis,	a	compromise	in	the	complex	matrix	of	epidermal	keratinocytes,	proteins,	and/or	lipids	predisposes	the	epidermis	to	external	insults,	transepidermal	water	loss	(TEWL)	and	reduced	skin	hydration,	resulting	in	immune	dysregulation	and	inflammation	[36].	[Google	Scholar]	[CrossRef]Paller,	A.S.;
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acid	receptor	(RAR)	on	both	keratinocytes	and	non-immune	cells,	altering	expression	of	genes	important	for	differentiation,	proliferation,	and	inflammation	[173].	TCS	use	in	children	is	sometimes	limited	given	concern	for	cutaneous	(e.g.,	atrophy,	fragility,	striae,	infection)	and	systemic	(e.g.,	hypothalamic–pituitary	axis	suppression)	AEs.	While	TCIs
do	not	cause	atrophy	or	hypothalamic–pituitary	axis	suppression,	they	are	associated	with	application	site	reactions	such	as	burning	or	stinging	and	a	theoretical	black-box	warning	by	the	United	States	Food	and	Drug	Association	for	malignancy.	[Google	Scholar]	[CrossRef]	[PubMed]Papp,	K.A.;	Reich,	K.;	Paul,	C.;	Blauvelt,	A.;	Baran,	W.;	Bolduc,	C.;
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moderate-to-severe	plaque	psoriasis.	[Google	Scholar]	[PubMed]Wolf,	R.;	Wolf,	D.	Long-term	safety	of	topical	calcitriol	3	microg	g(-1)	ointment.	Functional	impairment	of	tight	junctions	has	been	observed	in	patients	with	AD	and	results	in	skin-barrier	dysfunction	[53,54,55].A	variety	of	external	and	environmental	factors	have	also	been	shown	to
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melanoma	in	association	with	long-term	exposure	to	PUVA.	Stress	can	also	be	a	trigger.	Following	keratinocyte	damage,	two	important	events	occur	to	activate	the	innate	immune	system:	(1)	keratinocytes	dramatically	upregulate	the	production	of	AMPs	including	S100,	β-defensins,	and	LL-37	(i.e.,	cathelicidin),	and	(2)	damaged	keratinocytes	release
DNA,	RNA,	and	other	endogenous	danger	signals	[117,118].	Severe	skin	inflammation	and	filaggrin	mutation	similarly	alter	the	skin	barrier	in	patients	with	atopic	dermatitis.	Atopic	Dermatitis	Is	an	IL-13-Dominant	Disease	with	Greater	Molecular	Heterogeneity	Compared	to	Psoriasis.	[Google	Scholar]	[CrossRef]Thaçi,	D.;	Simpson,	E.L.;	Beck,	L.A.;
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Miller,	B.;	Hamlin,	R.;	Lim,	L.;	et	al.	Overall,	it	appears	to	be	less	effective	than	traditional	systemic	agents	for	plaque	psoriasis,	and	has	several	important	AEs	including	dry	skin	and	mucous	membranes,	dyslipidemia,	elevated	liver	function	tests,	and	potential	teratogenicity	[181].In	2014,	the	FDA	approved	apremilast	for	the	treatment	of	moderate-
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psoriasis.	It	usually	happens	on	the	palms	of	the	hands	and	soles	of	the	feet.	Th22	cells,	a	more	recently	described	subset	of	T-cells	that	show	an	increased	number	and	activity	in	AD	lesions,	produce	high	levels	of	IL-22	that	may	induce	epidermal	hyperplasia	and	terminal	keratinocyte	differentiation	[89].Topical	therapies	are	typically	the	first-line
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733–740.	Genetic	polymorphisms	in	Toll-like	receptors	(TLRs),	one	such	family	of	PRRs,	confers	increased	risk	of	AD	and	staphylococcus	aureus	(SA)	infection	[76,77].	Carbazole	is	a	naturally	occurring	inhibitor	of	angiogenesis	and	inflammation	isolated	from	antipsoriatic	coal	tar.	[Google	Scholar]	[CrossRef]	[PubMed]Elder,	J.T.	Genome-wide
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649–658.	Efficacy	and	safety	of	ustekinumab,	a	human	interleukin-12/23	monoclonal	antibody,	in	patients	with	psoriasis:	76-week	results	from	a	randomised,	double-blind,	placebo-controlled	trial	(PHOENIX	1).	2009,	34,	295–298.	Interleukin-22,	a	T(H)17	cytokine,	mediates	IL-23-induced	dermal	inflammation	and	acanthosis.	[Google	Scholar]
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to	psoriatic	arthritis	and	psoriasis.	[Google	Scholar]	[CrossRef]Yu,	S.H.;	Attarian,	H.;	Zee,	P.;	Silverberg,	J.I.	Burden	of	Sleep	and	Fatigue	in	US	Adults	With	Atopic	Dermatitis.	2008,	25,	184–188.	[Google	Scholar]	[CrossRef]Morizane,	S.;	Gallo,	R.L.	Antimicrobial	peptides	in	the	pathogenesis	of	psoriasis.	Numerous	RCTs	demonstrated	clinical	efficacy
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17	inhibition	in	flaring	inflammatory	bowel	disease	(IBD)	in	those	with	a	personal	or	family	history	of	IBD	is	currently	under	investigation	[208].Based	on	clinical	data	from	ustekinumab	patients	in	conjunction	with	basic	studies	showing	protective	effects	of	IL-12	in	psoriasis	[209]	and	a	more	important	role	for	IL-12	in	Th1	mediated	host	defense,	IL-
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