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Figure 1: Facial presentation in Costello syndrome.
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Figure 2: Significant improvement of acanthosis nigricans and hyperkeratotic hyperpigmented plaques on the hands after 2 months of oral isotretinoin.
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Figure 3: Germline HrasG12S mutation causes AD-like skin lesions via ERK/IL-33 axis. Exposure to Dfb allergen induces AD-like skin lesions, including eczema, acanthosis, and pruritus in HrasG12S/+ mice. 
Dfb-treated HrasG12S/+ keratinocytes show increased IL-33 expression through hyperproliferation of p-ERK-positive epidermal cells. Excess IL-33 activates basophil- and ILC2-containing ST2 receptors. These activated immune cells induce the production of type-2 inflammatory cytokines, such as IL-4. Furthermore, excess IL-33 can activate ERK signaling, resulting in reduced claudin-1 expression and skin barrier dysfunction. DC dendritic cells.
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Table 1: Costello syndrome’s manifestations on various organ systems [1, 5, 6]
	Organ System 
	Costello Syndrome Manifestation 

	Cardiovascular System 
	Hypertrophic cardiomyopathy
Pulmonary valve stenosis
Atrial septal defects 
Ventricular septal defect
Aortic stenosis
Bicuspid aortic valve
Coarctation of the aorta
Patent ductus arteriosus
Aortic root dilation 
Hypertension
Atrial arrhythmias
Atrial fibrillation 
Atrial flutter
Premature coronary disease
Coronary fibromuscular dysplasia

	Nervous System and Psychology 
	Macrocephaly
Chiari 1 malformation
Dandy-Walker malformation
Syringomyelia
Tethered cord
Seizures 
Intellectual disability
Separation anxiety

	Endocrine System 
	Neonatal hyperinsulinism
Growth hormone (GH) deficiency

	Gastrointestinal System
	Gastroesophageal reflux disease

	Respiratory System 
	 Laryngomalacia

	Musculoskeletal System 
	Scoliosis
Kyphosis
Hip dysplasia
Joint contractures
Hypotonia
Muscle weakness 

	Ophthalmology
	Strabismus
Myopia
Astigmatism
Nystagmus
Photophobia
Ptosis



Table 2: Dermatological manifestations in RASopathies 

	RASopathy
	Costello Syndrome [1-37]
	CFC [35]
	NS [35]

	Dermatological Manifestations
	Cutaneous papilloma
Atopic dermatitis
Acanthosis nigricans 
Nevis
Darker complexion
Hyperpigmented patches
Deep creases in the hands and feet
Skin on the hands and feet that appears loose and redundant
Palmoplantar keratoderma
Fast-growing thin nails with prominent koilonychia
Curly and wavy hair that is notably thin and brittle
Scalp hair tends to grow slowly
Temporal alopecia
Eyebrows are described as being thick and bushy
Coarse facies
Heat intolerance
Hyperhidrosis
Syringomas
Cutis laxa
Infantile hemangiomas
	Multiple Nevi
Eczema
Hemangiomas
Lymphedema
ulerythema ophryogenes
Keratosis pilaris
Hyperkeratosis
Hyperpigmentation
Hyperplastic nipples
Acanthosis nigricans
Dystrophic nails
Rapid nail growth
Body Odor 
Papillomas
Café-au-lait macules
Fingertips creases 
Sparse hair on arms and legs
Palmo-plantar calluses
	Follicular hyperkeratosis
Sparse eyebrow
Ulerythema ophryogenes








Multiple Choice Question Quiz

1) Cutaneous papillomas in patients with Costello syndrome are most often present where on the body?
A. Hand 
B. Feet 
C. Nose
D. Abdomen 

2) Cutaneous papillomas in Costello syndrome are associated with HPV?
A. True 
B. False 
  
3) Nevis are more common in Costello syndrome than  Cardio-facio-cutaneous syndrome?
A. True 
B. False


4) What gene is mutated in Costello syndrome?
A. HRAS on chromosome 11p15.5
B. HRAS on chromosome 12p15.5
C. BRAF on chromosome 11p15.5
D. HRAS on chromosome 12p15.5

5) What type of hair is common in patients with Costello syndrome?
A. Curly and wavy hair that is thick and brittle 
B. Straight hair that is is thick and brittle 
C. Straight hair that is is thin and brittle
D. Curly and wavy hair that is thin and brittle 

6) How would you describe the eyebrows of patients with Costello syndrome?
A. Thick and bushy
B. Sparse 
C. Absent 
D. Slow-growing 

7 ) Acanthosis nigricans is not a  common finding in patients with Costello syndrome?
A. True 
B. False  

8) How would you describe the skin on the hands of patients with Costello syndrome? 
A. Loose and redundant 
B. Smooth in texture
C. Rough in texture
D. Stretchy

9) Patients with Costello syndrome have Coarse facies? 
A. True 
B. False 

10 ) Hypertrophic cardiomyopathy is not common in patients with Costello syndrome? 
A. True 
B. False 
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