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At the Henry Ford Department of Dermatology, there has been a long-standing 
guidebook, initially developed by one of the editors (LK), that provides a prac-
tical clinical reference for our residents and junior faculty. Over the years, the 
book has expanded and evolved to become a highly valued text among our entire 
department. The Practical Guide is an expansion of this effort. Members of Henry 
Ford Dermatology Department, alumni, and residents contributed to this Practical 
Guide.

We strive to be evidence-based in many of the recommendations. However, as 
all of us recognize, many medications used in dermatology are “off-label,” and 
others, while widely used, may not have undergone appropriate clinical trials. 
Since these treatments are commonly used in clinical practice, we have included 
many in our algorithms. Treatment ladders presented (including the dosing of 
medication) are based on our experience at Henry Ford. Therefore, appropriate 
clinical judgement regarding the individual patient’s condition must be exercised.

This Practical Guide is meant to complement, but not replace, an ACGME- 
accredited dermatology residency training program. It is our hope that it would 
enhance the excellent level of care that you and your team deliver to your patients.

We would like to thank all the authors for their contribution; without their time 
and expertise, this effort would not have come to fruition. Finally, we do sincerely 
hope that you will find this Practical Guide useful in your daily patient care.

Detroit, MI, USA  
February 2019	

Preface

Samantha L. Schneider, MD
Danielle Yeager, MD

Laurie L. Kohen, MD
Henry W. Lim, MD
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Bullous Pemphigoid

What Not To Miss

•	 Drug induced
◦	 PEARL: PF ChaNGs—Penicillamine, PCN derivatives, PUVA, furosemide, 

captopril, NSAIDs, gold, sulfasalazine

•	 Early Disease
◦	 Urticarial plaques or pruritus alone can be early manifestation, especially in 

the elderly

Key DDx

•	 Diabetic bullae
•	 Bullous impetigo
•	 Bullous insect bite reaction
•	 Epidermolysis Bullosa Acquisita
•	 Pemphigus Vulgaris
•	 Cicatricial pemphigoid
•	 Allergic contact dermatitis
•	 Bullous drug eruption
•	 Porphyria cutanea tarda or pseudoporphyria

Immune-mediated Disorders

Jennifer B. Mancuso and Pranita V. Rambhatla
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Work Up Pearls

•	 Do two biopsies
◦	 One for H&E (lesional—edge of a blister)
◦	 Second for immunofluorescence (perilesional)

•	 Ideally, a lesion less than 72 h old
•	 PEARL: If only urticarial lesions, DIF should be lesional

•	 Serum tests used if biopsy is inconclusive
◦	 Some areas, such as scalp, that may have extensive excoriation, may show 

nonspecific biopsy and negative DIF so IIF can be diagnostic in these cases
◦	 IIF for circulating anti-BMZ IgG
◦	 ELISA to detect Ab to BP180 and BP230

•	 ELISA can also be used to monitor disease activity

Treatment Ladder

•	 Mild-moderate disease
◦	 High potency topical steroids (Class I)

•	 Can be used as monotherapy in severe disease [1]
◦	 Minocycline or doxycycline 100 mg twice daily [2] with or without niacina-

mide 0.5–2.0 g three times daily

•	 Moderate-severe disease
◦	 Prednisone taper (slow), consider starting steroid sparing agent at or shortly 

after starting oral prednisone [3]
•	 0.5–1.0 mg/kg daily controls disease over 1–3 weeks, slowly taper once 

disease is controlled over 3 months
◦	 Methotrexate 10–25 mg weekly

•	 Need lower doses in elderly and CKD patients [4]
◦	 Mycophenolate mofetil 1–3 g per day, divided twice daily [5]
◦	 Dapsone for mucosal-predominant or neutrophil/eosinophil-rich BP [6]: 

50–200 mg daily
◦	 Azathioprine [5] titrate up to dose of 2.5 mg/kg daily

•	 Severe or refractory disease
◦	 IVIG [7] 1–2 g/kg per cycle divided into 3–5 consecutive days per month 

for 3–6 months
◦	 Pulse solumedrol 2 gm IV total, divided over 3–5 days
◦	 Rituximab 1000 mg once and repeated in 2 weeks is 1 cycle [8, 9]

•	 Patients often need more than 1 cycle
•	 May need to continue second immunosuppressive until rituximab starts to 

work
•	 Consider ordering CD20 lab after infusion to assess effect of medication

◦	 Omalizumab 150–300 mg every 4 weeks [10]
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Dermatomyositis

What Not To Miss

•	 Drug induced
◦	 Hydroxyurea (MC), statins, D-penicillamine, cyclophosphamide, BCG vac-

cine, TNF-α inhibitors

•	 Occult malignancy
◦	 Up to 40% of adults may have an occult malignancy
◦	 Strong association with ovarian cancer in women

•	 Amyopathic DM
◦	 Must do pulmonary and malignancy work up

•	 DM associated with anti-MDA5 antibody
◦	 Can be fatal
◦	 Painful palmar papules, ulcerations in oral mucosa and overlying Gottron’s 

papules on elbows/knees
◦	 Rapidly progressive interstitial lung disease, panniculitis, arthritis, less mus-

cle involvement [11]
•	 ILD diagnosed with PFTs with DLCO (diffusing capacity of the lungs for 

carbon monoxide) and high resolution chest CT if needed

•	 Children with DM can present with calcinosis cutis

Key DDx

•	 Systemic lupus erythematosus
•	 Mixed connective tissue disease
•	 Phototoxic/photoallergic drug eruption
•	 PMLE
•	 Contact dermatitis
•	 CTCL

Work Up Pearls [12–14]

•	 Clinical findings
◦	 Cutaneous findings: heliotrope rash, Gottron’s papules overlying joints of 

hands, photosensitivity, poikiloderma, shawl and V sign, holster sign, cal-
cinosis cutis, mechanic’s hands, dilated capillary loops of nail folds, jagged 
cuticles, scalp erythema and scaling
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◦	 Muscle disease: progressive symmetric proximal muscle weakness +/− eso-
phageal muscles (dysphagia), cardiac disease (mostly subclinical EKG find-
ings)

◦	 Other: pulmonary (15–65% with interstitial lung disease), arthralgia/arthritis
◦	 Remember DM can cause panniculitis and vasculitis in addition to the more 

common cutaneous manifestations
◦	 Also consider dermatomyositis in the differential of intractable scalp pruri-

tus/dysesthesia

•	 Labs
◦ + ANA in 40%, CK, aldolase, CBC, CMP, TSH, UA
◦	 Antibodies to consider

•	 Anti-Mi-2, anti-Jo-1, anti-SRP, anti-NXP-2, anti-PM-Scl, anti-Ku, anti-
MDA5, anti-TIF-1-γ, anti-U1RNP

•	 Diagnostics
◦	 PFTs with diffusing capacity of the lungs for carbon monoxide (DLCO), 

EMG, MRI or muscle biopsy, ECG, barium swallow (if esophageal symp-
toms).

◦	 Cancer screenings (age appropriate): CT chest/abdomen/pelvis, transvagi-
nal/testicular ultrasound, colonoscopy, pap smear and mammogram.

•	 Biopsy
◦	 PEARL: Can be identical to lupus erythematosus

Treatment Ladder

•	 Skin-limited disease
◦	 1st line (will not treat muscle disease): photoprotection, topical CS/CNI +/− 

hydroxychloroquine 5 mg/kg daily up to 200 mg twice daily; Caution: 30% 
of patients will get cutaneous drug eruption

◦	 2nd line: systemic steroids, methotrexate, mycophenolate mofetil, IVIG

•	 Skin + muscle disease
•	 1st line:

•	 systemic steroids [15] (slow taper) 0.5–1.0 mg/kg daily controls disease 
over 1–3 weeks, slowly taper once disease is controlled over 3 months

•	 Methotrexate [16] 10–25 mg weekly
•	 Mycophenolate mofetil 1.0–3.0 g daily, divided into twice daily dosing 

[15]
•	 Azathioprine [17] titrate up to dose of 2.5 mg/kg daily

◦	 2nd line: IVIG [18] 1–2 g/kg per cycle divided into 3–5 consecutive days 
per month for 3–6 months
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•	 Other: rituximab, cyclophosphamide, cyclosporine, leflunomide, chloram-
bucil, tacrolimus

•	 If interstitial lung disease: steroids, rituximab, cyclophosphamide

•	 Monitoring
◦	 Malignancy screens [13]

•	 Most important within first 2 years, risk decreases 5 years after dx
◦	 Review of systems

Outside the Box Treatment Options

•	 Tofacitinib for refractory patients
•	 PEARL: TNF inhibitors are contraindicated as they can worsen myositis

Lupus Erythematosus

What Not To Miss

•	 Active systemic involvement
◦	 Malar rash can be a sign so need at least CBC, CMP and UA

•	 PEARL: Malar rash is persistent (vs. rosacea which waxes and wanes) and 
spares the nasolabial folds (vs. dermatomyositis and seborrhea, which involve 
NLF)

•	 Drug induced
◦	 Procainamide, hydralazine, isoniazid, d-penicillamine, minocycline, TNF-α 

inhibitors

•	 Rowell Syndrome [19]
◦	 EM-like lesions in a lupus patient
◦ + ANA, Anti-Ro, RF

Work Up Pearls

2012 SLICC criteria: need 4, at least 1 clinical and 1 immunologic OR biopsy proven lupus 
nephritis and +ANA or dsDNA [20]
Dermatologic ACLE, CCLE, non-scarring alopecia, oral/nasal ulcers
Systemic Synovitis, serositis, renal, neurologic
Hematologic Hemolytic anemia, leukopenia/lymphopenia, thrombocytopenia
Immunologic ANA, anti-dsDNA, anti-Sm, antiphospholipid, low complement 

(C3, C4 or CH50), direct Coombs’ test
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•	 Labs including CBC with diff, CMP, UA with microscopy, ANA, dsDNA, Ro/La, 
Sm, RNP, anti-phospholipid Abs (anticardiolipin, b2-glycoprotein, lupus antico-
agulant), C3/C4, CH50, ESR, CRP, +/− anti-histone (drug-induced), anti-U1RNP
◦	 Anti-dsDNA—nephritis, CNS
◦	 Anti-Smith—most specific for SLE
◦	 Ro and La—photosensitivity, Rowell’s, SCLE
◦	 Ro—counsel females of child bearing potential risk of neonatal lupus

•	 If positive, refer to maternal-fetal-medicine or high-risk OB

•	 Skin biopsy
•	 Multidisciplinary evaluation based on lab abnormalities

◦	 Particularly rheumatology and nephrology
◦	 Cardiology and pulmonary as needed based on review of symptoms

Treatment Pearls [21]

•	 Preventive interventions: smoking cessation, photoprotection
•	 Mild disease

◦	 Hydroxychloroquine 5 mg/kg daily actual body weight (max 400 mg daily)
◦	 Chloroquine <2.3 mg/kg daily
◦	 Quinacrine 100 mg once daily
◦	 NSAIDs
◦	 Prednisone 5–15 mg daily for mild-moderate disease

•	 Moderate-severe
◦	 Prednisone 1–2 mg/kg daily, can do IV pulse methylprednisolone 0.5–1.0 g 

daily for 3 days in acutely ill patients
◦	 Methotrexate 10–15 mg weekly
◦	 Azathioprine titrate up to dose of 2.5 mg/kg daily

•	 Severe disease with major organ involvement
◦	 High dose prednisone + cyclophosphamide
◦	 Mycophenolate mofetil 1–3 g per day, divided into twice daily dosing
◦	 Azathioprine titrate up to dose of 2.5 mg/kg daily

•	 Other
◦	 Thalidomide

•	 PEARL: Thalidomide requires Thalomid REMS program
◦	 Lenalidomide
◦	 Dapsone

Out of the Box Treatment Options

•	 Recalcitrant disease

◦	 Rituximab or belimumab
◦	 Abatacept
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◦	 anti-IL-6 Ab
◦	 anti-IL-10 Ab
◦	 Ustekinumab
◦	 JAK inhibitors such as tofacitinib 5 mg twice daily
◦	 IVIG 1–2 g/kg per cycle divided into 3–5 consecutive days per month for 

3–6 months
◦	 Clinical trials

Discoid Lupus Erythematosus

What Not To Miss

•	 Progression to SLE
◦	 Widespread (above and below the neck) and childhood DLE have higher 

rates of progression [22]
•	 Squamous cell carcinomas

◦	 May form in chronic DLE scars

Key DDx

•	 Scalp: tinea capitis, CCCA, lichen planopilaris
•	 Face/body: seborrheic dermatitis, sarcoidosis, PMLE, granuloma faciale, Jess-

ner’s, burn scar, syphilis

Diagnostic Pearls

•	 Review of systems
•	 Rare to see DLE below the neck if there is not involvement above the neck
•	 ANA + in 5–25%

Treatment Ladder [23, 24]

•	 Treat aggressively if active disease given risk for scarring
•	 Camouflage cosmetics
•	 Strict photoprotection
•	 Topical

◦	 Topical or intralesional steroids

•	 Systemic
◦	 Hydroxychloroquine 5 mg/kg daily up to 200 mg twice daily
◦	 Chloroquine < 2.3 mg/kg daily
◦	 +/− quinacrine 100 mg daily
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•	 Refractory disease
◦	 Methotrexate 10–20 mg weekly
◦	 Retinoids: acitretin 10–50 mg daily, isotretinoin 0.5–1.0 mg/kg daily
◦	 Systemic steroids (not recommended long term): 20–40 mg daily
◦	 Mycophenolate mofetil 1–3 g per day, divided into twice daily dosing
◦	 Dapsone 25–2’00 mg daily

Out Of The Box Treatment Options

•	 Severe refractory disease: thalidomide, lenalidomide, IVIG

Subacute Cutaneous Lupus

What Not To Miss

•	 Progression to SLE
◦	 Up to 30–50% can progress
◦	 Often is mild disease

•	 Drug induced in up to 1/3 of cases [25]
◦	 Hydrochlorothiazide, terbinafine, griseofulvin, statins, NSAIDS, CCBs, 

antihistamines, PPIs, docetaxel, ACE-I, TNF-alpha inhibitors, many others

Key DDx

•	 Erythema annulare centrifugum
•	 Erythema multiforme
•	 Annular psoriasis
•	 Secondary syphilis
•	 Tinea corporis
•	 PMLE

Diagnostic Pearls [26]

•	 Anti-Ro/SS-A (75–90%), Anti-La (30–40%), ANA (60–80%, usually speckled)
◦	 More common in Caucasians (vs. DLE)

Treatment Ladder [23, 24]

•	 1st line localized disease
◦	 Diligent photoprotection
◦	 Topical corticosteroid
◦	 Hydroxychloroquine 5 mg/kg daily up to 200 mg twice daily
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•	 1st line severe disease
◦	 Topical corticosteroid
◦	 Hydroxychloroquine 5 mg/kg daily up to 200 mg twice daily + systemic cor-

ticosteroids

•	 2nd line—add
◦	 Quinacrine 100 mg daily
◦	 Methotrexate 10–25 mg weekly
◦	 Retinoids: acitretin 10–50 mg daily, isotretinoin 0.5–1.0 mg/kg daily
◦	 Dapsone 25–200 mg daily
◦	 Mycophenolate mofetil 1–3 g per day, divided twice daily

Out Of The Box Treatment Options

•	 Thalidomide for severe disease

Pemphigus Vulgaris

What Not To Miss [27]

◦	 Drug induced
◦	 Thiol/sulfa containing drugs, penicillamine, captopril, cephalosporins, gold, 

rifampin, indocin, penicillin, piroxicam, pyritinol, pyrazolone derivatives, 
enalapril, aspirin

◦	 Mucosal involvement
◦	 Ask about and examine ALL mucosal surface areas
◦	 Consider consultation with ophthalmology, dentistry/ENT, gynecology/urol-

ogy

Key DDx

•	 Paraneoplastic pemphigus
•	 Pemphigus foliaceus
•	 Bullous pemphigoid
•	 Cicatricial pemphigoid
•	 Erythema multiforme
•	 Stevens-Johnson syndrome
•	 Mycoplasma-induced rash and mucositis

◦	 PEARL: More common in young males

Diagnostic Pearls

◦	 Nikolsky sign and Asboe-Hansen sign
◦	 Biopsy
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◦	 Lesional H&E
◦	 Perilesional DIF

◦	 Serum to support diagnosis and monitor disease activity
◦	 ELISA (Dsg 1 and 3)
◦	 IIF (monkey esophagus)

Treatment Ladder [28, 29]

•	 First line
◦	 Systemic steroids + steroid sparing agent
◦	 Glucocorticoids 1.0–1.5 mg/kg daily

•	 When no new lesions form, taper very slowly over months
◦	 Rituximab 1000 mg once and repeated in 2 weeks is 1 cycle, repeat cycles 

every 6 months may be necessary
•	 Emerging data supports this as first line with systemic steroids

◦	 Azathioprine titrate up to dose of 2.5 mg/kg daily
◦	 Mycophenolate mofetil 2–3 g daily

•	 Refractory disease
◦	 Methotrexate 10–25 mg weekly
◦	 Dapsone 50–200 mg daily
◦	 Cyclophosphamide 1–3 mg/kg daily
◦	 Cyclosporine 2.5–5.0 mg/kg daily
◦	 IVIG (may be combined with rituximab): 1–2 g/kg per cycle divided into 

3–5 consecutive days per month for 3–6 months

Out Of The Box Treatment Options

•	 Plasmapheresis or plasma exchange
•	 Immunoadsorption

Psoriasis, Cutaneous

What Not To Miss

•	 HIV infection
◦	 Can precipitate or worsen existing psoriasis

•	 Associated disorders
◦	 Cardiovascular disease
◦	 Metabolic syndrome
◦	 NASH
◦	 Lymphoma
◦	 Mood disorders
◦	 May need multidisciplinary care
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•	 Erythrodermic or pustular psoriasis
◦	 Make sure to ask about any systemic steroids from PCP or Urgent Care

•	 Psoriatic arthritis
◦	 Affects up to 30% of patients
◦	 Associated with morning stiffness, nail changes, tendon/ligament involve-

ment

•	 Concurrent or antecedent perianal or body fold cutaneous group A strep infec-
tion, especially in a child presenting with sudden onset guttate psoriasis

Key DDx

•	 Atopic dermatitis
•	 Contact dermatitis
•	 Nummular dermatitis
•	 Seborrheic dermatitis
•	 Pityriasis rubra pilaris
•	 Lichen planus
•	 Subacute cutaneous lupus erythematosus
•	 Mycosis fungoides
•	 Tinea corporis
•	 Crusted scabies
•	 Secondary syphilis
•	 Bowen’s—if few, smaller lesions

Work Up Pearls

•	 Atypical appearing psoriasis can be psoriasiform drug eruption
◦	 Think of lithium, IFNs, B-blockers, ACE inhibitors, antimalarials, terbinaf-

ine, NSAIDs

•	 Biopsy
•	 Consider imaging for psoriatic arthritis

◦	 May need rheumatology consultation to help evaluate

Treatment Ladder: Cutaneous [30, 31]

•	 Topicals: for mild (as monotherapy) to severe disease
◦	 Topical corticosteroids
◦	 Calcipotriene
◦	 Coal tar
◦	 Anthralin
◦	 Calcineurin inhibitors
◦	 Calcitriol
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◦	 Tazarotene or salicylic acid for hyperkeratotic lesions
◦	 Intralesional triamcinolone for treatment resistant plaques

•	 Phototherapy [32]
◦	 NBUVB two to three times weekly
◦	 Excimer laser (localized lesions)
◦	 PUVA is 2nd line

•	 Systemic
◦	 Methotrexate 10–25 mg weekly
◦	 Acitretin (erythrodermic, pustular) 25 mg every other day to 50 mg daily
◦	 Cyclosporine 3–5 mg/kg daily
◦	 Apremilast 30 mg twice daily (after starter pack)

•	 Biologics[33]: all given subcutaneously except infliximab which is given intra-
venously*
◦	 TNF-a inhibitors:

•	 PEARL: Avoid in patients with CHF or multiple sclerosis
•	 Adalimumab: 80 mg initial dose, followed by 40 mg one week later then 

every other week
•	 Etanercept: 50 mg twice weekly for the initial 3 months, then 50 mg 

weekly
•	 Infliximab: 5 mg/kg given at weeks 0, 2, 6, then every 8 weeks thereafter *
•	 Certolizumab: 400 mg at weeks 0, 2 and 4, followed by 200 mg every 

other week
◦	 IL-12/23 inhibitor:

•	 Ustekinumab: 45 mg at weeks 0, 4, and every 12 weeks thereafter; 90 mg 
for patients >100 kg (dosing is good for compliance concerns)

◦	 IL-23 inhibitors:
•	 Guselkumab:100 mg at weeks 0, 4, and then every 8 weeks
•	 Tildrakizumab: 100 mg at weeks 0, 4, and then every 12 weeks

◦	 IL-17 inhibitors:
•	 PEARL: Avoid in patients with IBD. Look for mucocutaneous candidiasis
•	 Secukinumab: 300 mg at weeks 0, 1, 2, 3, and 4 then every 4 weeks
•	 Ixekizumab: 160 mg at week 0, followed by 80 mg at weeks 2, 4, 6, 8, 10, 

12 and then every 4 weeks
•	 Brodalumab: 210 mg at weeks 0, 1, 2 and then every 2 weeks
•	 PEARL: requires participation in a Risk Evaluation and Mitigation Strat-

egy program due to concerns for suicidality.
•	 Other

◦	 Consider “day hospital” (steroid wraps and phototherapy) for severe 
disease—can be done in a clinic setting or with wraps alone at home
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Treatment Ladder: Scalp [34]

•	 Topicals
◦	 3 or 5% salicylic acid compounded with fluocinonide cream or ointment
◦	 Clobetasol or betamethasone dipropionate-calcipotriene foam/solution
◦	 Tar or salicylic based shampoos
◦	 Intralesional triamcinolone for localized thick plaques

•	 Excimer laser
◦	 PEARL: NB-UVB will not reach the scalp through hair

•	 Systemics as in cutaneous psoriasis section
◦	 Particularly apremilast and biologics

Treatment ladder, Nails [35]

•	 Gentle hand/foot care
◦	 Avoid trauma (manicures)
◦	 Apply emollients regularly
◦	 Keep nails trimmed

•	 High potency topical steroid under occlusion +/− vitamin D ointment to nail 
plate, hyponychium, proximal/lateral nail folds

•	 2nd line: tazarotene or topical calcineurin inhibitors
•	 1% 5FU solution or 5% 5FU cream without occlusion BID for 6 months
•	 Intralesional triamcinolone 2.5 mg/ml into proximal nail fold/matrix
•	 Systemic

◦	 Biologics
◦	 Acitretin
◦	 Apremilast
◦	 Methotrexate

Out Of The Box Treatment Options

•	 Tofacitinib 5 mg BID
•	 IVIG 1–2 g/kg per cycle divided into 3–5 consecutive days per month for 

3–6 months

In The Context Of…

•	 Erythroderma
◦	 Cyclosporine usually has fastest onset of action
◦	 If erythroderma and impaired kidney function, consider guselkumab, which 

may be faster acting [36]
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•	 Co-morbid metabolic syndrome
◦	 Consider metformin

•	 Pregnancy
◦	 Topical steroids
◦	 NBUVB
◦	 Biologics (anti-TNFs, IL17, IL23) are mostly category B

•	 Discuss if risks outweigh benefits, consider enrolling in pregnancy regis-
try

•	 Try to stop anti-TNFs at 30 weeks gestation and postpone live vaccina-
tions in newborn babies

•	 Certolizumab showed low transfer of the drug through placenta and mini-
mal mother-to-infant transfer from breast milk in pharmacokinetic data.

◦	 Cyclosporine (Category C) for severe disease
◦	 PEARL: Impetigo herpetiformis is treated with systemic corticosteroids

Pyoderma Gangrenosum

What Not To Miss

•	 Unusual sites
◦	 Rarely PG can involve the eyes, lungs, heart, liver, gastrointestinal tract, 

CNS and lymphatics

•	 Other PG variations
◦	 Pustular, bullous, vegetative and suppurative panniculitis

•	 PEARL: Avoid unnecessary elective surgical procedures and debridement—if 
absolutely necessary, perform while on immunosuppressive therapy.

Key DDx

•	 Infection
◦	 PG is a diagnosis of exclusion and infection must be ruled out with tissue 

culture

•	 Consider underlying genetic causes including PAPA, PASH and PAPASH syn-
dromes

Work Up Pearls [37]

•	 Biopsy at edge of ulcer for H&E + tissue culture to rule out infection
•	 Work-up (search for underlying disease)—CBC, ESR, LFTs, BUN/Cr, ANA, 

SPEP (IgA gammopathy), UA, hepatitis panel, ANCAs, RF, anti-phospholipid 
antibodies; +/− CXR, colonoscopy
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Treatment Ladder [38]

•	 Local wound care with non-adherent dressing, avoiding pathergy, pain manage-
ment (important to keep it moist)

•	 Topical
◦	 Intralesional triamcinolone 10–20 mg/ml
◦	 Topical corticosteroids/calcineurin inhibitors to periphery of ulcer and anti-

microbial (i/e metronidazole gel) to the center of the ulcer

•	 Antibiotics
◦	 Doxycycline 100 mg twice daily
◦	 Minocycline 100 mg twice daily
◦	 Dapsone 50–200 mg daily

•	 Systemic
◦	 Glucocorticoid starting dose at 1 mg/kg
◦	 Cyclosporine 4–5 mg/kg daily and taper as tolerated
◦	 Azathioprine titrate up to dose of 2.5 mg/kg daily
◦	 Methotrexate 10–30 mg per week
◦	 Mycophenolate mofetil 2–3 g per day, divided twice daily
◦	 IVIG 1–2 g/kg per cycle divided into 3–5 consecutive days per month for 

3–6 months

•	 Biologics: TNF-a inhibitors

Outside the Box Treatment Options

•	 Thalidomide
•	 Sulfasalazine
•	 Clofazimine
•	 Anakinra
•	 Canakinumab

Morphea

What Not To Miss

•	 Genital lichen sclerosus et atrophicus
◦	 Can occur in patients with plaque-type morphea

•	 Limb contractures or limb-length discrepancies
◦	 This can result from linear morphea
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•	 Linear morphea of the head (En coup de sabre and Parry-Romberg syndrome) 
can result in alopecia, ocular, neurologic and dental abnormalities
◦	 Both must be treated aggressively

Key DDx

•	 Systemic sclerosis
•	 Nephrogenic fibrosing dermopathy
•	 Eosinophilic fasciitis
•	 Lipodermatosclerosis
•	 Drug or chemical induced sclerodermoid reaction (PEARL: Think taxanes or PVC)

Work Up Pearls

•	 Skin biopsy is confirmatory
◦	 PEARL: Biopsy containing fascia and muscle is needed if eosinophilic fas-

ciitis is on the differential

•	 X-rays for linear morphea
◦	 MRI can evaluate for deeper involvement

•	 Testing for auto-Abs only indicated if signs of another autoimmune disease [39]

Treatment Ladder [40]

•	 Circumscribed lesions
◦	 Topical or intralesional corticosteroids
◦	 Topical calcineurin inhibitor
◦	 Topical calcipotriene
◦	 Topical imiquimod
◦	 UVA1 or NBUVB (if UVA not available)

•	 PEARL: UVA-1 preferred because it penetrates deeper

•	 Generalized or localized with functional/cosmetic threat (face, over joints)
◦	 Methotrexate 15–25 mg weekly +/− systemic prednisone 1 mg/kg daily for 

2–3 months
◦	 Mycophenolate mofetil 2–3 g daily, divided twice daily

•	 Consultation with PT/OT, Orthopedics/Plastic surgery/OMSF
•	 Other options

◦	 Cyclosporine 2–5 mg/kg daily in 2 divided doses
◦	 Hydroxychloroquine 5 mg/kg daily up to 200 mg twice daily
◦	 Acitretin 12.5–50 mg daily + PUVA
◦	 Extracorporeal photopheresis
◦	 Bosentan 31.25–62.5 mg twice daily
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Outside Of The Box Treatment Options

•	 Fillers for improved cosmesis once morphea stabilizes
•	 CO2 laser to decrease contractures and increase mobility over joints
•	 Infliximab, rituximab, imatinib, JAK inhibitors, thalidomide

Systemic Sclerosis

What Not To Miss

•	 PEARL: African American patients have a more severe course and increased 
mortality

•	 Extracutaneous findings
◦	 Pulmonary disease is the leading cause of mortality.
◦	 GI is the most common site of visceral disease and associated with increased 

morbidity but not mortality
◦	 Scleroderma renal crisis risk can be decreased with ACE-I
◦	 Scleroderma renal crisis has been associated with use of systemic corticos-

teroids in retrospective studies

Key DDx

•	 Generalized morphea
•	 Scleredema
•	 Scleromyxedema
•	 Eosinophilic fasciitis
•	 Nephrogenic systemic fibrosis
•	 Chronic GVHD
•	 Exogeneous: polyvinyl chloride (PVC) exposure, bleomycin toxicity, radiation 

effects

Workup Pearls

•	 CBC with diff, BUN, Cr, CK, U/A,
•	 Auto-antibodies

◦	 ANA (95% +), anti-Scl-70
◦	 anti-centromere Ab (associated with CREST)
◦	 anti-RNA pol III Ab (associated with rapidly progressive skin involvement, 

renal disease and cancer)

•	 At time of diagnosis and for monitoring: high resolution CT of lungs, PFTs 
with DLCO, ECG, ECHO (to assess pulmonary arterial HTN), GI consultation 
as appropriate

•	 Diagnosis [41]
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ACR/EULAR 2013 Criteria. ≥ 9 = definite SSc.
Cutaneous findings: Systemic findings:
Skin thickening of fingers proximal to MCP 
joint (9)

Pulm art. HTN (2) or ILD (2)

Skin thickening of the fingers: puffy fingers (2) 
or sclerodactyly (4)

Raynaud’s phenomenon (3)

Fingertip lesions: ulcers (2), pitting scars (3) Ab’s (ANA, anti-Scl-70, anti-RNA pol III) 
(3 max)

Telangiectasia (2)
Abnormal nail fold capillaries (2)

Treatment Ladder (cutaneous) [42]

•	 Multidisciplinary approach
◦	 Rheumatology +/− nephrology, pulmonology, gastroenterology

•	 1st line
◦	 Oral corticosteroids
◦	 Methotrexate 10–25 mg weekly
◦	 Mycophenolate mofetil 2–3 g per day, divided twice daily
◦	 PUVA or UVA1
◦	 Rituximab 1000 mg once and repeated in 2 weeks is 1 cycle, repeat cycles 

may be necessary

•	 2nd line
◦	 Azathioprine titrate up to dose of 2.5 mg/kg daily
◦	 Cyclophosphamide 1–3 mg/kg daily
◦	 IVIG 1–2 g/kg per cycle divided into 3–5 consecutive days per month for 

3–6 months
◦	 Bosentan
◦	 Sildenafil

Outside Of The Box Treatment Options

•	 Myeloablative autologous hematopoietic stem-cell transplantation
•	 Low-energy extracorporeal shock-wave therapy
•	 Clinical trials for refractory or progressive disease
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Atopic Dermatitis (AD)

What Not To Miss

•	 Secondary bacterial infection

•	 Eczema herpeticum
◦	 Requires systemic antivirals and prompt recognition and treatment to 

decrease mortality rate
◦	 Okay to treat concurrently with topical steroids [1]

Key Differential Diagnosis

•	 Allergic contact dermatitis
•	 Netherton syndrome
•	 HTLV-1-associated “infective dermatitis”
•	 Seborrheic dermatitis
•	 Scabies
•	 Primary immunodeficiency
•	 Acrodermatitis enteropathica/other nutritional disorders
•	 Mycosis fungoides
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Work Up Pearls

•	 Allergic contact dermatitis: patch test patients who do not respond to optimized 
therapy

•	 Evaluate for immunodeficiency if patients present with atypical or frequent 
infections, abnormal hair growth, failure to thrive, failure to respond to opti-
mized therapy

Treatment Ladder

•	 Soak and grease
◦	 Mainstay of AD management
◦	 Instructions

■	 Bathe daily for 5–10 min in lukewarm water
■	 Pat dry with towel (do not rub)
■	 Apply topical medications to areas of AD, then moisturizer to entire body
■	 Ointments > creams > lotions; inexpensive, effective and free of additives/

fragrances/perfumes [2]
•	 Topicals (first line)

◦	 Topical corticosteroids (TCS)
■	 Recommend aggressive management initially for acute dermatitis rather 

than letting it simmer [3]
■	 For those with recurrent AD in the same cutaneous location, consider 

maintenance therapy weekly to twice weekly to decrease relapses [4–6]
■	 Remember tachyphylaxis; take a break or switch within the same class [2]
■	 Discuss side effects, caution that striae are permanent.

◦	 Topical calcineurin inhibitors (TCI)
■	 FDA approved for ≥ 2 years of age; may be used off-label in younger 

patients [7]
■	 May use with TCS; use for acute, chronic and maintenance (twice to 

three times weekly)
■	 Recommend using instead of TCS if:

•	 Patient is recalcitrant to TCS
•	 Affected area includes face (especially eyelids) or anogenital area or 

skin folds
•	 Side effects of TCS, including steroid-induced atrophy, are present
•	 Suspicion of tachyphylaxis with long-term TCS use

■	 Discuss side effects of burning and pruritus (refrigerate to minimize these 
side effects which usually resolve within 1–2 weeks)

■	 We recommend discussing the black box warning [2]
•	 PEARL: The black box warning was issued in 2006 based on the theo-

retical risk of systemic absorption from topicals and (a) the association 
of increased cancer risk secondary to high-dose oral calcineurin inhib-
itors used in organ transplantation patients, and (b) animal studies with 
exposure to TCI at 25–50-fold the maximum recommended human 
dose [8, 9]. To date, there is no evidence of increased lymphoma or 
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skin cancers in humans from TCIs in large retrospective reviews [8, 
10–12]. For this reason, we may limit the body surface area of applica-
tion but never restrict use of TCIs.

•	 Wet wraps for kids
◦	 Use for significant flares or recalcitrant disease at home or inpatient [13, 14]
◦	 Increase compliance with “warm” wet wraps by placing damp pajamas in 

dryer (see below) [15]
◦	 Reminder: this increases TCS potency; recommend using 3–5 days per week 

for maximum of 2 weeks per month
◦	 Instructions

■	 Bathe child in warm water or bleach bath (see instructions below)
■	 Pat dry with towel
■	 Apply topical steroid only to affected areas
■	 Apply generous layer of petrolatum-based ointment or other thick cream 

to all of skin
■	 Take a pair of long-sleeved, long-legged white cotton pajamas and wet 

them in warm water (alternatively, use white cotton socks, gloves, towels 
or gauze to affected areas)

■	 Wring out excess water and place in dryer for 5–10 min if possible
■	 Place warm, damp pajamas on child
■	 Cover damp pajamas with a second pair of dry pajamas (same size or one 

size larger) or other warm, dry layer
■	 Leave on for at least 1 h, ideally overnight especially for severe flares

•	 Phototherapy (second line)
◦	 NBUVB highly preferred over PUVA due to safety profile
◦	 Can be used for acute, chronic and maintenance therapy
◦	 Supervision by knowledgeable physician is mandatory, and modality 

depends on:
■	 Patient age (patient must be old enough/mature enough to stand in photo-

therapy booth)
■	 Availability
■	 Cost
■	 Skin type
■	 Skin cancer history
■	 Use of photosensitizing medications [16]

◦	 Should be used in conjunction with TCS but caution with TCI [17, 18]
◦	 Home phototherapy may be an option for select patients

•	 Systemics (third line)
◦	 May also start if significant psychosocial impact of AD
◦	 Many systemic medications have been studied and guidelines differ in the 

US versus Europe
◦	 Start with methotrexate and/or cyclosporine, azathioprine

■	 Methotrexate is most commonly used first line in the US
■	 Mycophenolate mofetil may also be considered
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◦	 Always decrease to the minimal effective dosage once controlled
◦	 Dupilumab

■	 FDA approved for adolescent patients ages 12–17 years old with mod-
erate-to-severe atopic dermatitis who are not adequately controlled with 
topical medications

■	 FDA approved for asthma in ages 12 years old and above
■	 Currently undergoing trials in pediatric population for children as young 

as 2 years old and off-label in those < 2 years old with success
■	 Consider starting this agent prior to methotrexate

◦	 Methotrexate
■	 Dosing is 0.2–0.7 mg/kg weekly, maximum dosage of 25 mg weekly
■	 Onset of action is typically 10 weeks
■	 Taper and/or discontinue once clearance is obtained
■	 Consider discontinuation after 12–16 weeks if no response [16]
■	 Please see methotrexate section for more information

◦	 Cyclosporine
■	 Recommend starting at 1 mg/kg daily; range is 3–6 mg/kg daily [16]
■	 May pursue

•	 (a)  Continuous long-term treatment but try to transition to other sys-
temic by 12 months due to risk of malignancy, hepatotoxicity, nephro-
toxicity

•	 (b)  Intermittent short-term bursts (3–6 months) [16, 19]
■	 Please see cyclosporine section for more information.

◦	 Azathioprine
■	 Dosing is 1–4 mg/kg daily, maximum of 4 mg/kg daily but TPMT activ-

ity may affect dosing
■	 Onset of action is typically 12 weeks
■	 TMPT enzyme activity level must be drawn prior to treatment
■	 Avoid use with phototherapy [16]
■	 Please see azathioprine section for more information.

◦	 Mycophenolate mofetil
■	 Dosing is 40–50 mg/kg daily in young children, 30–50 mg/kg daily in 

adolescents
■	 May use in patients as young as 2 [20], and up to 24 consecutive months [16]
■	 Please see mycophenolate mofetil section for more information.

◦	 Corticosteroids
■	 Dosing is 0.5–1.0 mg/kg daily with taper
■	 Extreme caution, may lead to atopic flares
■	 Reserve only for severe exacerbations as a bridge to steroid-sparing 

agents or when indicated for non-AD conditions (i.e. acute asthma flare)
■	 May decrease linear growth while on oral corticosteroids
■	 Refer to pediatrician for consideration of booster immunization protocols 

[16]
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◦	 Other agents
■	 Less data is available for interferon gamma, omalizumab and other bio-

logics

•	 Adjunctive therapies
◦	 Oral antihistamines

■	 Nonsedating antihistamines are recommended only in the setting of 
comorbid conditions such as urticaria or rhinoconjunctivitis
•	 However, cetirizine may occasionally help pruritus in AD

■	 Short-term, intermittent use of sedating antihistamines may help reduce 
sleep loss secondary to pruritus but is only an adjunctive therapy and not 
mainstay

■	 Caution in school aged children → may affect school performance [16]
◦	 Melatonin

■	 Useful for improving sleep-onset latency and disease severity with mini-
mal adverse effects [21]

■	 May start at a quarter milligram and increase up to 1 mg for every year of 
a patient’s age with maximum of 5 mg given 30 min before bedtime (i.e., 
1-year-old with max of 1 mg melatonin; 2–years-old with max of 2 mg 
melatonin)

■	 >5 mg may suppress endogenous melatonin production
■	 Use lowest effective dosage
■	 MC side effects include drowsiness, dizziness, nausea, headaches [22] 

(no difference versus placebo in trial [21])
■	 No addictive properties or withdrawal symptoms [22]

•	 Treatment of secondary bacterial infection
◦	 Pursue bleach baths and intranasal mupirocin to decrease disease severity in 

patients with frequent bacterial infections with maintenance bleach baths [2, 
23]

◦	 Note: in the setting of mild skin infections, TCS usually clear superinfec-
tions without the use of topical or oral antibiotics.

◦	 Bleach bath instructions
■	 Let child swim in bath for about 10 min three times a week (may increase 

to daily if needed), then rinse off with fresh water
■	 Half bathtub (12 inches of water): Add ¼ cup of Clorox bleach
■	 Full bathtub (at least 12 inches of water): Add ½ cup of Clorox bleach
■	 Baby tub: Add 1 tablespoon of Clorox bleach

◦	 Restrictions for bleach baths
■	 Do not use undiluted bleach directly on the skin
■	 Do not use if many breaks or open areas on the skin (may cause stinging/

burning)
■	 Do not use if known allergy to chlorine
■	 Caution with asthmatics: may flare

•	 Not recommended: topical antihistamines, systemic antibiotics in noninfected 
AD
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Alopecia Areata

•	 For more information, please see corresponding general section

•	 Pediatric pearl
◦	 We do not use intralesional kenalog until child is old enough to consent, and 

physician deems child is mature enough to handle discomfort of injections 
as patients may become traumatized and later refuse at an age where injec-
tions are typically tolerated

◦	 Ask about newborn screen to rule out biotinidase deficiency

Infantile Hemangiomas (IH)

What Not To Miss

•	 Lesions that require prompt and consideration of aggressive management
◦	 High risk lesions on face, periorbital region, airway or any large lesions with 

rapid growth [24]
◦	 High risk of ulceration

■	 Trauma-prone areas: diaper area, lips, axillae [25]
■	 Large IHs

◦	 Nodular superficial IHs +/− pedunculation
■	 High risk of residual fibrofatty tissue requiring surgical revision in the 

future [26]
◦	 Segmental lesions at risk for associated syndromes

•	 Ulcerated IHs
◦	 Most common complication of IHs [27]
◦	 Be aware if dusky discoloration in patients younger than 3 months old may 

predict future ulceration [28]
◦	 Higher risk in rapidly proliferating IHs and trauma prone areas [29]
◦	 Leads to scarring and is a nidus for infection.

•	 Special sites
◦	 Periocular IHs

■	 Especially if >1 cm, deep component, or upper eyelid involvement refer 
to pediatric ophthalmologist due to risk of compromising vision [30]

■	 Patching may be needed to preserve eyesight
◦	 “Beard area”

■	 Have a high suspicion for airway IHs
•	 PEARL: May present with hoarse cry, noisy breathing, stridor, cough, 

cyanosis [25, 31]
◦	 Large facial segmental IHs, consider PHACE syndrome

■	 IHs >5 cm [32]
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■	 PEARL: Posterior fossa brain malformations, Hemangiomas, Arterial 
abnormalities, Coarctation of the aorta and cardiac defects, Eye abnor-
malities

■	 If severe cerebral or cervical anomalies, may develop arterial ischemic 
stroke [33]

■	 Refer to ophthalmology, cardiology and consider evaluating airway
■	 Refer to neurology if MRI/MRA is concerning or if developmental delay
■	 Monitor growth and development
■	 Caution with oral propranolol in some patients

•	 PEARL: Theoretical increased risk of stroke with oral propranolol due 
to hypotension or reduced cerebrovascular perfusion if pre-existing 
cerebral vascular abnormalities [34]

◦	 Large, segmental IHs over the lumbosacral area, consider LUMBAR (aka 
SACRAL, aka PELVIS) syndrome [35]
■	 PEARL: Lower body hemangioma and other cutaneous defects, Uro-

genital anomalies, ulceration, Myelopathy, Bony deformities, Anorectal 
hemangioma malformations, arterial anomalies, Renal anomalies [35]

◦	 ≥5 IHs
■	 Increased likelihood for visceral involvement such as liver > gastrointesti-

nal tract > thyroid
■	 If liver is involved, congestive heart failure may occur from AV shunting 

and hypothyroidism may occur due to iodothyronine deiodinase produc-
tion in IH tissue which degrades thyroid hormone [36]

Key Differential Diagnosis

•	 Other vascular tumors
◦	 Congenital hemangioma (RICH, NICH, PICH)
◦	 Pyogenic granuloma
◦	 Spindle cell hemangioma
◦	 Epithelioid hemangioma
◦	 Tufted angioma
◦	 Kaposiform hemangioendothelioma
◦	 Others

•	 Vascular malformation

Work Up Pearls

•	 Recommend taking photographs at each visit to monitor
•	 Large, segmental IH of lumbosacral or perineal area: evaluate for spinal dysra-

phism [25]
◦	 Consider spinal ultrasound in ages 3–6 months and MRI and MRA in high-

risk patients ≥6 months, as ultrasound can have low sensitivity [37]
•	 Large IHs >5 cm, especially on the face: MRI/MRA of brain, neck, chest; echo-

cardiogram; +/− laryngoscopy if beard area involved, ophthalmology evaluation
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•	 ≥5 IHs: palpate for hepatosplenomegaly; abdominal ultrasound to evaluate 
liver involvement
◦	 If liver is involved, measure TSH, free T3 and free T4 [32] and stool guaiac

•	 Consider evaluation by multidisciplinary vascular anomalies team if complex 
infantile IH

Treatment Ladder

•	 Topical timolol
◦	 Dosing is 0.5% gel forming solution 1–2 drops two to three times daily [38]
◦	 Use for thin, superficial IHs as alternative to observation
◦	 May use to prevent rebound growth if tapering off oral propranolol [39, 40]

•	 Oral propranolol
◦	 Dosing of generic propranolol is 0.5–1 mg/kg daily divided into twice or 

three times daily dosing
■	 Twice daily dosing initiated around age 6 months
■	 Dose is increased by 0.5–1 mg/kg daily over 1–2 weeks up to 3 mg/kg 

daily, though most respond to dosage of 2 mg/kg daily
◦	 Available as non-generic Hemangeol with different dosing

■	 PEARL: We typically use generic propranolol due to cost and equivalent 
outcomes

◦	 Side effects include hypotension, bradycardia, wheezing, hypoglycemia, irri-
tability, night terrors, cold hands/feet, and diarrhea
■	 If wheezing: hold and decrease to lower dosage and discontinue if persis-

tent problem
■	 If hypoglycemia: deliver with or after meal to minimize hypoglycemia 

and hold dose if poor oral intake
■	 PEARL: If vomiting, diarrhea, poor-feeding, wheezing, hold medication 

and restart when child is at baseline
◦	 Office visits

■	 Baseline cardiopulmonary examination
■	 Obtain personal and family history of congenital cardiac disease and res-

piratory disease and refer for cardiology evaluation if needed
■	 Obtain weight, blood pressure and heart rate at initiation and each follow 

up visit
•	 In our clinical experience and among others, we do not believe moni-

toring heart rate and blood pressure in clinic after the first dose or dose 
increases is required [41] although this is recommended by consensus 
guidelines [42]

■	 Follow every 1–3 months for weight-based dose adjustment and monitor-
ing of therapy

◦	 Consider admission to hospital to initiate propranolol if patient is extremely 
premature or <6 weeks corrected gestational age
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◦	 If PHACE workup is necessary, consider MRI/MRA and echocardiogram 
prior to initiation as severe aortic coarctation is a contraindication

•	 High-potency topical corticosteroids
◦	 Rarely used with the advent of topical timolol
◦	 May be helpful for minor but recurrent ulcerations

•	 Intralesional triamcinolone
◦	 10–40 mg/mL, not exceeding 3 mg/kg per dose, for nodular IHs [43] or in 

some cases of ulceration
◦	 Response usually within 2–8 weeks and may repeat every 4 weeks [44]
◦	 Do not inject periocular IHs due to risk of retinal artery occlusion
◦	 Caution with HPA axis suppression due to systemic absorption

•	 Pulsed-dye laser or PDL
◦	 Used for ulcerated IHs, post-involution erythema, telangiectasias [45] and/or 

small, thin superficial IHs in proliferative phase [46]
◦	 Provide insurance codes for the laser and IH with ulceration for the parents; 

in our experience, we have always had insurance cover treatment of ulcer-
ated IHs

•	 Ulcerated IHs
◦	 Wound care

■	 Topical antibiotics, barrier creams, non-stick dressings [47]
■	 Gentle debridement of crusting with saline soaks 2–3 times daily or appro-

priate dressing, some of which may be left in place for several days [48]
◦	 Topical agents

■	 Topical timolol [40]
■	 Topical metronidazole gel +/− mupirocin [49]

◦	 Systemics: oral propranolol (see above) [50]
◦	 Pain

■	 Oral acetaminophen +/− codeine
■	 Topical anesthetics such as lidocaine
■	 PEARL: Do not prescribe EMLA in infants < 3 months old due to prilo-

caine, hydrochloride which has been associated with methemoglobinemia 
due to low levels of methemoglobin reductase in infants [51]

◦	 Pulsed-dye laser
■	 See above
■	 May repeat every 2–4 weeks

Molluscum Contagiosum: Pediatric Specific Pearls

What Not To Miss

•	 Look for molluscum in new onset eczema, especially if localized
◦	 Heralds resolution [52]
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■	 Eczematous reaction [52, 53]
■	 Inflamed/pimple like reaction (only infected in about 1/10)
■	 Giannott-Crosti syndrome-like reactions

•	 Immunosuppressed patients
◦	 If lesions are atypical or extensive, take a history for other signs of immuno-

deficiency
◦	 If patients have known immunodeficiency, lesions are often more persistent

•	 In skin of color, destructive methods may result in post inflammatory hyper- 
or hypopigmentation (PIH); preferable to perform curettage due to low risk of 
PIH, or treat in winter months

Key Differential Diagnosis

•	 Verruca
•	 Condyloma accuminata
•	 Adnexal tumors
•	 Basal cell carcinoma
•	 Juvenile xanthogranuloma
•	 Melanocytic nevus
•	 Papular granuloma annulare
•	 Cryptococcus (immunocompromised)
•	 Histoplasmosis (immunocompromised)
•	 Monkeypox
•	 Cowpox
•	 Orf
•	 Milia
•	 Calcinosis cutis

Work Up Pearls

•	 Consider examining for molluscum bodies (Henderson-Patterson bodies) in 
saline preparation or H&E

•	 Can curette and place on glass slide with KOH to view HP bodies with microscopy

Treatment Ladder

•	 Cantharidin [54]
◦	 We prefer cantharidin 0.7% for patients who want painless treatment

■	 This is safe for use on the face, but use extreme caution around the eyes 
due to risk of corneal abrasion [55]

■	 We have parents wash the cantharidin off with soap and water after 2 h of 
application

■	 May repeat treatment every 2–4 weeks
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■	 In our experience, it typically takes 2–4 treatments for severe cases of 
molluscum for clearance

■	 Scarring is rare but may occur [56]
◦	 We do not typically occlude cantharidin when used for molluscum
◦	 Use with caution in intertriginous areas/areas of occlusion, genitalia, and in 

areas with increased density of lesions (may consider treatment in crops)

•	 Curettage [57]
◦	 Apply a topical numbing agent and leave on during curettage in order to 

decrease friction for ease of curettage
■	 This is often tolerated better than expected.
■	 ~70% are cured after a single treatment [58]
■	 Risk of small, depressed scars

•	 Cryotherapy [59]
◦	 Apply with cotton-tip swab
◦	 Pain limits use

•	 Other options include: salicylic acid 17%, potassium hydroxide 5–10% applied 
three times daily to twice weekly, electrodessication, 40% silver nitrate paste, 
hydrogen peroxide, topical retinoid, PDL [60], cimetidine
◦	 Localized irritation and long duration to effect may minimize tolerabil-

ity and compliance but are considered reasonable options, especially when 
awaiting natural resolution

Morphea: Pediatric Specific Pearls

What Not To Miss

•	 Extracutaneous manifestations including arthritis, joint contractures, seizures, 
headaches (especially concerning in patients with linear or generalized mor-
phea) [61]

•	 A second autoimmune disease [62]

Key Differential Diagnosis

•	 Lichen sclerosus et atrophicus
•	 Vaccination-associated morphea
•	 Paraffin and silicone injections/implants
•	 Porphyria
•	 Radiation-induced morphea
•	 Lipodermatosclerosis
•	 Injections of vitamin K1 (Texier disease)
•	 Nephrogenic systemic fibrosis
•	 Chronic graft versus host disease
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Work Up Pearls

•	 Full ROS; consider referral to rheumatology if necessary
•	 Refer all new diagnoses to ophthalmology (non-urgent), as patients have a 

higher risk of uveitis
•	 Refer to physical/occupational therapy if joints are involved or contractures are 

present
•	 Linear, facial/scalp lesions require imaging

Treatment Ladder

•	 Aggressive therapy should be pursued once diagnosis is made in order to mini-
mize atrophy of underlying structures, growth defects, contractures, deformities

•	 Topical treatments are generally reserved for more superficial, localized mor-
phea lesions with no concern for functional or cosmetic impairment

•	 Risk of progression and relapse are high so systemic medication should always 
be considered before deferring to topicals alone

•	 First-line
◦	 Methotrexate 15 mg/m2 or 0.6–1 mg/kg per dose (maximum of 25 mg 

weekly) once weekly for at least 24 months [63–65] in conjunction with 
steroids

◦	 For the first 2–3 months, three consecutive days monthly of PO prednisone 
1 mg/kg daily (maximum dose of 50 mg daily) or IV methylprednisolone 
20–30 mg/kg daily (maximum dose to 1000 mg daily)
■	 Especially in patients with en coup de sabre, we prefer to admit to hospi-

tal or infusion center for IV methylprednisolone

•	 Second-line
◦	 Mycophenolate mofetil at 500–1000 mg/m2

◦	 Switch to second-line if no response with first-line after 6 months or intoler-
ant of methotrexate [66]

•	 Third-line
◦	 Data is lacking but reports of tacrolimus, cyclophosphamide, biologics [67, 68]

•	 Topicals: TCS, TCI, vitamin D analogues

•	 Adjunct
◦	 UVA1 phototherapy [69–72]

■	 Low-dose UVA1: 20 J/cm2 for 12 weeks (Twice or three times weekly 
for 6 weeks) [72] or five times weekly for 8 weeks [70]

■	 Alternately, 30 J/cm2 three times weekly for 10 consecutive weeks [69]
◦	 NB-UVB, if UVA1 is not available
◦	 Fractionated CO2 laser for joint contractures or bound down lesions
◦	 Surgery, fillers, autologous fat grafts should be delayed until disease is in 

remission and child is done growing [73–75]
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Psoriasis: Pediatric Specific Pearls

Please see autoimmune; pediatric specific concerns will be discussed here

What Not To Miss

•	 Oropharyngeal or perianal streptococcus as a trigger for guttate psoriasis [76, 77]
◦	 Strep pharyngitis

■	 If clinical suspicion for strep pharyngitis (test if ≥ 2–3 Centor criteria: age 
3–14 years, exudate/swelling of tonsils, tender/swollen anterior cervical 
lymph nodes, temperature >38 Celsius, no cough [78, 79]) or perianal 
strep, appropriate to work up with laboratory studies (ASO) and treat

■	 Options include rapid antigen test for diagnosis [80]; if negative and high 
clinical suspicion, perform culture

■	 Current treatment: amoxicillin (immediate release) 50 mg/kg daily for 10 days 
or 25 mg/kg twice daily for 10 days, maximum dosage of 1000 mg per day

◦	 Perianal strep
■	 No guidelines exist; based on case reports, we recommend treating peri-

anal strep with systemic antibiotics in order to attempt to improve guttate 
psoriasis [81]

•	 Other autoimmune diseases

•	 Co-morbidities as discussed in work up

Key Differential Diagnosis

•	 Seborrheic dermatitis
•	 Mycosis fungoides
•	 Dermatomyositis
•	 Lichen planus
•	 Atopic dermatitis
•	 Dyshidrotic eczema
•	 Pityriasis rubra pilaris
•	 Small plaque parapsoriasis
•	 Pityriasis lichenoides
•	 Pityriasis rosea
•	 Intertrigo
•	 Langerhans cell histiocytosis
•	 Acute generalized exanthematous pustulosis

Work Up Pearls

•	 Counseling
◦	 Important to counsel on weight loss, lifestyle modifications, and exercise as 

patients have a higher risk of hyperlipidemia, hypertension, diabetes, obe-
sity, cardiovascular disease and arrhythmias [82] similar to adults [83, 84]
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•	 Screening guidelines [85]
◦	 No age restrictions: full ROS for psoriatic arthritis; yearly depression/anxi-

ety screening
◦	 2 years old: start obtaining BMI yearly to screen for overweight and obesity
◦	 3 years old: yearly blood pressure screening for hypertension
◦	 10 years old or puberty: obtain fasting serum glucose every 3 years if obese/

overweight or other risk factors for type II diabetes mellitus (T2DM)
◦	 9–11 years and again at 17–21 years old

■	 Obtain fasting lipid panel;
■	 May also obtain if any additional cardiovascular risk factors

•	 Patient risk factors: hypertension, tobacco use, BMI ≥95th percentile, 
HDL <40 mg/dL, T1DM, T2DM, renal disease, nephrotic syndrome, 
heart transplant, Kawasaki disease, HIV, chronic inflammatory disease

•	 Family risk factors: parent, grandparent, aunt, uncle <55 if male 
and <65 if female with cardiovascular disease, myocardial infarction, 
angina, coronary artery bypass graft/stent/angioplasty, sudden cardiac 
death

◦	 9–11 years old
■	 Obtain ALT every 2–3 years in obese/overweight children to screen for 

nonalcoholic fatty liver disease
■	 May screen earlier if severe obesity, hypopituitarism, or family history of 

NALD or nonalcoholic steatohepatitis
◦	 11 years old

■	 Yearly substance abuse screening

Treatment Ladder

•	 Systemic treatment
◦	 Methotrexate [86–88]

■	 Most commonly used agent for pediatric psoriasis
■	 Start at 0.3 mg/kg weekly; may increase up to 0.6 mg/kg weekly for max-

imum of 25 mg weekly
■	 Expect improvement in 4–10 weeks [73]
■	 Wean to lowest effective dosage once improved and stable for about 

6 months by 0.1 mg/kg every month
◦	 NBUVB [89–91]

■	 Use dependent on patient age and maturity, as patient must be able to 
cooperate in phototherapy booth

◦	 Cyclosporine [92, 93]
■	 Typically reserved for severe flares due to side effects
■	 Dosing: 4–5 mg/kg daily
■	 Taper as tolerated when controlled
■	 Use <12 months due to side effects
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◦	 Acitretin [92, 94, 95]
■	 Not most efficacious treatment unless pustular psoriasis [96, 97]
■	 Must avoid pregnancy for 3 years in females
■	 Dosing: 0.5–1.0 mg/kg daily
■	 Expect 2–3 months to improve

◦	 Biologics
■	 Limited data aside from those mentioned below [98]
■	 First-line etanercept

•	 Longest history of use with pediatric psoriasis [99, 100], but requires 
weekly injections

•	 FDA approved for ages 4–17 years [99]
•	 Dosing: 0.8 mg/kg weekly, maximum dosage of 50 mg

■	 Second-line adalimumab [101]
•	 Trial with children ages 4–17 [102]
•	 Consider for first line; used often first line but not FDA approved for 

pediatric psoriasis
◦	 PEARL: FDA approved for juvenile idiopathic arthritis ages 2 years 

and older and plaque psoriasis in adults [103]. In Europe, approved 
since 2015 for severe plaque psoriasis in children 4 years of age or 
older by European Medicines Agency [104].

•	 Dosing: 0.8 mg/kg at weeks 0, 1, and then every other week, maxi-
mum dosage of 40 mg

■	 Ustekinumab
•	 FDA approved for ages ≥12 years [105]
•	 Weight based dosing given at weeks 0, 4, then every 12 weeks

◦	 Weight ≤60 kg: 0.75 mg/kg
◦	 Weight >60 kg to ≤100 kg: 45 mg
◦	 >100 kg: 90 mg

Outside the Box Treatment Options

•	 Tonsillectomy
◦	 Further studies are needed; case reports have shown improvement and clear-

ance in patients with guttate psoriasis (n = 10) [106–109]
◦	 One randomized controlled trial demonstrated improvement for plaque 

psoriasis in patients with flares after upper respiratory tract infections [110]

Tinea Capitis

What Not to Miss

•	 Severe, chronic and recurrent episodes seen in chronic mucocutaneous candidi-
asis, common variable immunodeficiency and HIV
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Key Differential Diagnosis

•	 Seborrheic dermatitis
•	 Alopecia areata
•	 Trichotillomania
•	 Psoriasis
•	 Pyoderma
•	 Folliculitis
•	 Lichen planus
•	 Discoid lupus erythematosus
•	 Folliculitis decalvans

Work Up Pearls

•	 In our experience, you do not have to check baseline or mid-therapy labs unless 
patient has hepatic or renal issues, diabetes, systemic illness or prolonged treat-
ment

•	 Recommend culture at baseline and to confirm mycological cure after treatment
•	 Counseling: ask about siblings, hair care tools, headwear, shared pillowcases, 

head-to-head contact sports, animals/pets [111]
•	 Treat empirically in endemic population such as urban settings if patient has 

any 1 of the following: occipital lymphadenopathy, scalp pruritus, alopecia or 
scaling
◦	 Possible to have false negatives on cultures with kerion due to inflammatory 

response [112]

Treatment Ladder

•	 Oral terbinafine (250 mg tablet)
◦	 FDA approved for children ≥4 years
◦	 <25 kg: 125 mg daily for 6 weeks*
◦	 25–35 kg: 187.5 mg daily for 6 weeks*
◦	 >35 kg: 250 mg daily for 6 weeks*

■	 *minimum therapy is 6 weeks
■	 Recommend test for mycological cure with culture upon completion

•	 Oral griseofulvin (suspension and tablet available)
◦	 1 month–≤2 years: microsize suspension 15–25 mg/kg daily or divided into 

twice daily doses for 6–8 weeks or until resolution*
◦	 >2 years—adolescents

■	 Microsize 20–25 mg/kg daily or divided into twice daily dosing for 
6–8 weeks*
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•	 Maximum dosing of 1 g daily
•	 May require up to 18 weeks of therapy

■	 Ultramicrosize: 10–15 mg/kg daily (maximum dosage of 750 mg daily) 
for ~6 weeks*
•	 May require up to 18 weeks of therapy

■	 * Recommend test for mycological cure with culture

•	 Antifungal shampoo (ketoconazole or selenium sulfide)
◦	 Shampoo at least twice weekly during therapy and use as long-term mainte-

nance to decrease rate of reinfection [113]

•	 If recurrences, consider if patient had clinical cure but not mycological cure or 
reinfected (consider evaluating other household members and pets)

Tinea Corporis

What Not To Miss

•	 Recommend using tinea capitis dosing of oral terbinafine or griseofulvin for 
hair bearing areas; please see above

•	 Consider work up for immune disorder if severe, refractory course

Key Differential Diagnosis

•	 Nummular eczema
•	 Atopic dermatitis
•	 Petaloid seborrheic dermatitis
•	 Tinea versicolor
•	 Pityriasis rosea
•	 Parapsoriasis
•	 Erythema annulare centrifugum
•	 Psoriasis
•	 Subacute lupus erythematosus
•	 Granuloma annulare
•	 Impetigo

Work Up Pearls

•	 Obtain KOH
•	 Obtain fungal culture
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Treatment Ladder

•	 Topicals
◦	 Majority of tinea corporis can be treated with topical antifungals for at least 

2 weeks
◦	 Recommend patients treat for 2 weeks past clearance to prevent recurrence
◦	 Nystatin is ineffective and only targets candida

•	 Oral medications
◦	 Indicated if refractory or extensive tinea corporis, Majocchi’s granuloma, or 

nail involvement
◦	 End point: clinical resolution
◦	 Oral terbinafine (250 mg tablet)

■	 FDA approved for children ≥4 years for tinea capitis, used off-label for 
tinea corporis

■	 10–20 kg: 62.5 mg daily
■	 20–40 kg: 125 mg daily
■	 >40 kg: 250 mg daily
■	 Recommended duration for tinea pedis, manuum: 2 weeks or until clini-

cal clearance
■	 Recommended duration for tinea corporis, cruris and faciei: 1–2 weeks or 

until clinical clearance
◦	 Oral griseofulvin

■	 Approved for children >2 years-adolescents
■	 Microsize: 10–20 mg/kg daily

•	 Maximum daily dosage: 1000 mg daily
■	 Ultramicrosize: 5–15 mg/kg daily

•	 Maximum daily dosage: 750 mg daily
■	 Recommended duration for tinea pedis, manuum: 4–8 weeks or until 

clinical clearance
■	 Recommended duration for tinea corporis, cruris and faciei: 2–4 weeks or 

until clinical clearance
◦	 Oral itraconazole

■	 Limited data for infants, children, adolescents
■	 3–5 mg/kg daily
■	 Maximum daily dosage: 200 mg daily
■	 Recommended duration for tinea pedis, manuum, corporis, cruris, faciei: 

1 week
◦	 Oral fluconazole

■	 Infants, children, adolescents
■	 Initial 6 mg/kg weekly
■	 Maximum daily dosage: 600 mg daily
■	 Recommended duration for tinea pedis, manuum: 2–6 weeks
■	 Recommended duration for tinea corporis, cruris, faciei: 2–4 weeks

◦	 We do not recommend oral ketoconazole due to risk of severe liver injury 
and adrenal insufficiency



41Pediatrics

Onychomycosis

•	 Topical treatment with ciclopirox lacquer alone sometimes suffices but requires 
prolonged use (32 weeks) [114]

Scabies

•	 Pediatric pearl
◦	 Permethrin is not approved for ages <2 months, however, we have no qualms 

using this agent
■	 Other options include topical sulfur.

◦	 In prepubescent children, topicals should cover the scalp down
◦	 Scabetic nodules may occur and may persist for months [115]

■	 Low to mid potency topical steroids may be used to treat
◦	 Consider scabies prep on older family members with consent if non-cooper-

ative child

Nevus Sebaceous/Sebaceus: Pediatric Specific Pearls

What Not To Miss

•	 Consider nevus sebaceous (NS) syndrome if CNS, ocular, skeletal abnormalities
◦	 Usually only present in large NS

•	 Consider phakomatosis pigmentokeratotica if speckled lentiginous nevus or 
agminated melanocytic nevi and focal cortical dysplasia are present

Key Differential Diagnosis

•	 Alopecia areata
•	 Sebaceous hyperplasia
•	 Basal cell carcinoma
•	 Epidermal nevus
•	 Aplasia cutis congenita
•	 Solitary mastocytoma
•	 Juvenile xanthogranuloma
•	 Melanoma

Work Up Pearls

•	 Consider biopsy of secondary growths
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Treatment Ladder

•	 Watchful waiting
◦	 Monitor every 1–3 years until puberty then yearly [116]

•	 Excision
◦	 Typically consider when child can tolerate under local anesthesia (usually 

around puberty when lesion becomes thicker anyway)
◦	 Consider sooner if lesion will always be too large for excision under local 

anesthesia
◦	 Consider sooner if potentially stigmatizing location

•	 CO2 laser ablation

Verruca: Pediatric Specific Pearls

What Not To Miss

•	 Screen for verruca as a sign of immunodeficiency if extensive lesions or other 
signs (failure to thrive, frequent or atypical infections, etc.)

•	 Screen for verruca intraorally when lesions are present on hands

•	 Condyloma accuminata as sign of child maltreatment
◦	 Consider especially when child toilet trained/wiping self exclusively, no 

other family members/caregivers with known warts, or other signs of mal-
treatment are present on full skin exam

Key Differential Diagnosis

•	 Molluscum contagiosum
•	 Acquired digital fibrokeratoma
•	 Squamous cell carcinoma
•	 Tungiasis
•	 Amelanotic melanoma
•	 Prurigo nodularis

Work Up Pearls

•	 Treatment may be warranted if lesions are uncomfortable or cosmetically dis-
concerting; many will undergo spontaneous remission within 2 years [117]
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Treatment Ladder

•	 For children, we prefer painless measures such as
◦	 Cantharidin 0.7% usually under occlusion

■	 May repeat in office every 3–4 weeks [117]
◦	 Topical salicylic acid: may be performed at home; prefer 40–50% for pal-

mar/plantar surfaces [117]
■	 Can use at home in conjunction with in-office treatments

◦	 Topical fluorouracil [118]
◦	 Topical imiquimod [118]
◦	 Topical cidofovir [119]

•	 Other (painful) options include
◦	 Cryotherapy [117]
◦	 Intralesional candida [120]
◦	 Intralesional bleomycin [118]—use with caution for localized areas only in 

children due to risk of systemic absorption [121]
◦	 Topical fluorouracil
◦	 Intralesional fluorouracil [122]
◦	 Topical trichloroacetic acid [123]
◦	 Pulsed dye laser [124]
◦	 Intralesional cidofovir [125, 126]
◦	 Surgical removal

•	 Oral medications
◦	 Cimetidine (30–40 mg/kg daily divided twice daily for 2–3 months [127]): 

note that RCT have not consistently found superiority over placebo  
[128–130]

◦	 Oral acitretin: one case report [131]
◦	 Oral zinc sulfate: zinc sulfate 10 mg/kg daily (maximum of 600 mg daily) 

for minimum of 3 months [132]

Outside the Box Treatment Options

•	 HPV vaccination: case reports of resolution of warts after vaccine [133–135]
•	 CO2 laser [136]
•	 Photodynamic therapy [137]
•	 Topical viable Bacillus Calmette-Guérin [138]
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Neonatal Concerns [139]

Neonatal rashes
Disorder Clinical course Treatment

Miliaria crystallina Dew drop like vesicles release clear 
sweat. Self-limited

Unnecessary other than cool 
baths, loose clothing, cool 
environment to decrease 
development

Miliaria rubra Erythematous non-folliculocentric 
papules. Self-limited

Transient Neonatal 
Pustular Melanosis

Presents in first few days of life 
in darker skin types in a well-ap-
pearing infant with asymptomatic 
superficial sterile pustules which 
rupture easily, and/or hyperpig-
mented macules with fine collarette 
of scale (babies may present at birth 
with some or all phases)

No treatment necessary

Neonatal Cephalic 
Pustulosis

Pustules/acneiform pustules (not 
comedones like neonatal acne) on 
head, neck, upper trunk

No treatment necessary; may 
use topical antifungals or low 
potency topical corticoster-
oids. Avoid baby oils, creams, 
ointments

Erythema toxicum 
neonatorum

Onset most commonly at 3-4 days 
of life (range is birth-10 days of 
life) in well-appearing neonate. 
Erythematous macules-patches with 
white/pale yellow papulopustules 
centrally; relapse and remits for first 
2 weeks of life. Self-limited

Gentle cleansing

Diaper rashes
Diaper dermatitis Presentations Treatment

Chafing/frictional 
dermatitis*

Redness/scaling in friction areas: 
inner thighs, buttocks, abdomen, 
genitalia, back where diaper rubs

Keep area dry and go dia-
perless as much as possible, 
frequent diaper changes, 
gentle cleansing, zinc oxide 
or petrolatum-based barrier 
creams, low-potency topical 
corticosteroid

Irritant contact der-
matitis*

Erythematous patches, papules +/− 
vesicles, erosions notably sparing 
folds. Usually worse anteriorly in 
boys and posteriorly in girls

See chafing/frictional dermati-
tis

Diaper candidiasis* Beefy-red erythematous papules, 
pustules and plaques on lower 
abdomen, genitals, buttocks, notably 
involving the inguinal folds. May be 
malodorous

Topical antifungal 
(azoles > nystatin), barrier 
creams/ointments
See chafing/frictional dermati-
tis
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Diaper rashes
Diaper dermatitis Presentations Treatment

Seborrheic dermatitis May involve diaper area, scalp, face, 
intertriginous areas, ankles, wrists, 
umbilicus +/− mild/no pruritus with 
erythematous patches; may resolve 
within 6 months → 2 years [140]

Gentle shampooing and 
scrubbing of scale, mild topi-
cal corticosteroid twice daily, 
topical antifungals
Mineral oil to loosen scale 
on scalp

Allergic contact der-
matitis

Symmetrical scaly pink papules/
plaques on lateral buttocks, hips, 
inner thighs

Sensitive diapers, wipes, mild 
topical corticosteroid
Consider patch testing
Diaper hygiene

Jacquet’s dermatitis 
(erosive diaper derma-
titis)

Erythema, vesiculation, punched out 
erosions

Diaper hygiene, low-mid 
potency topical corticoster-
oids

Granuloma gluteale 
infantum

Purple-red papulonodules in the 
groin, lower abdomen, inner thighs 
as response to chronic irritation/
candidiasis

Taper high potency fluori-
nated topical steroids if used; 
address underlying etiology

Psoriasis Sharply demarcated erythematous 
plaques +/− scaling; consider if 
recalcitrant diaper dermatitis or 
classic lesions elsewhere

Please see psoriasis section

Acrodermatitis entero-
pathica/other nutri-
tional or metabolic 
deficiencies

Diaper area, perioral, hands/feet 
with erythema, scaling, crusting, 
oozing [141]. Systemic symptoms 
including failure to thrive may be 
present. In acrodermatitis enter-
opathica, test plasma zinc and 
albumin

Treatment dependent upon 
etiology. For acrodermatitis 
enteropathica, treatment 
depends on whether acquired 
versus genetic with mutation 
in SLC39A4); may be seen in 
exclusively breastfed infants 
with low zinc in mothers’ 
milk
Treat with 3 mg/kg/day of ele-
mental zinc (13.2 mg/kg/day 
of zinc sulfate) [142, 143]

Langerhans cell histi-
ocytosis

Consider if recalcitrant; may resem-
ble seborrheic dermatitis, +/− ero-
sions, petechiae

Please see section on LCH

*MCC
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Anticoagulants Prior to Surgery [1–5]

What Not To Miss

•	 Increased bleeding risk
◦	 Newer antiplatelet agents (i.e. clopidogrel) and novel oral anticoagulant 

agents (i.e. dabigatran, apixiban, rivaroxaban etc.) may have an increased 
risk of bleeding complications [1, 2]

◦	 Patients on dual/combination agents may also have an increased risk of 
bleeding complications [2]

◦	 Special attention should be made to achieve good hemostasis in patients tak-
ing the above agents!

Pearls

•	 It is recommended to continue all medically necessary anticoagulants in 
patients undergoing Mohs and cutaneous surgery [4]
◦	 Increased risk of thrombotic event(s) if discontinued in perioperative period
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In the context of…

•	 Herbal supplements
◦	 If not medically necessary, they should be discontinued [5]
◦	 Examples of herbal supplements that increase the risk of perioperative 

bleeding include vitamin E, fish oil, feverfew, garlic, ginger, ginkgo biloba, 
glucosamine and ginseng

Antiseptics [6–9]

What Not To Miss

•	 Chlorhexidine use caution around the ears (ototoxicity if it enters the external 
auditory canal and penetrates the tympanic membrane) and the eyes (conjuncti-
vitis or corneal toxicity; keratitis, corneal ulceration) [6]

•	 Alcohol is flammable! Be cautious around lasers and electrosurgery

Pearls

•	 Betadine (povidone-iodine) is inactivated by body fluids; you must wait for it to 
dry to be effective

•	 Chlorhexidine is not inactivated by bodily fluids and is the longest acting topi-
cal antiseptic that has residual activity of up to 6 h

•	 Table below shows onset and antimicrobrial coverage [6–9]

Antimicrobial 
agent

Onset Residual 
activity

Advantages Disadvantages

Alcohol (isopropyl 
and ethanol)

Immediate 
(fastest)

None Very broad spectrum 
(gram +/−, myco-
bacteria and most 
viruses)

- Inactive against 
spores and nonenvel-
oped viruses
- Not effective for 
soiled hands
- Flammable! 
Caution with lasers/
electrosurgery

Chlorhexidine 
(2–4%)

Rapid Longest Act-
ing, >6 h

Broad spectrum 
(gram +/−,, envel-
oped viruses, and 
fungi,)
NOT inactivated by 
body fluids

- Inactive against 
spores and biofilms
- Some mycobacte-
rium are intrinsically 
resistant- Ototoxicity, 
corneal keratitis, 
ulceration and con-
junctivitis
- use caution around 
the ears/eyes
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Antimicrobial 
agent

Onset Residual 
activity

Advantages Disadvantages

Chloroxylenol 
(parachloro-metax-
ylenol)

Slow Good Fairly spectrum 
(gram + > −, viruses, 
and mycobacterium)

- Not as broad 
spectrum, fast acting 
or long lasting as 
chlorhexidine
- Decreased efficacy 
with body fluids
- Ineffective against 
pseudomonas (unless 
combined w/EDTA)

Iodine and ido-
phors

Rapid Minimal Very broad spectrum 
(gram +/−, myco-
bacterium, fungi, 
viruses, and bacterial 
spores)

- Skin irritation and 
discoloration
- Inactivated by body 
fluids
- Must wait for it to 
dry to be effective

Infiltrative Anesthesia [7–11]

What Not To Miss

•	 Side effects of lidocaine overdose [7, 8]
◦	 Mild toxicity (1–5 mcg/ml): circumoral numbness, and “tingling” of the hands

■	 First signs of lidocaine overdose, so you must observe these patients closely
◦	 Moderate toxicity (6–9 mcg/ml): nausea, vomiting, tinnitus, nystagmus, 

slurred speech, and blurred vision
◦	 Severe toxicity (9–12 mcg): seizures and cardiopulmonary depression

•	 Treatment of lidocaine toxicity
◦	 Stop any injections immediately and assess the patient for symptoms to 

determine extent of overdose
◦	 Basic steps include maintaining adequate oxygenation and monitoring vital 

signs
◦	 If concerns of cardiac or CNS toxicity, patient should be transported to an 

emergency center for higher level of care

•	 Keep in mind that not all reactions following local anesthetic injection are due 
to toxicity, the easiest way to distinguish is by vital signs
◦	 Vasovagal reaction: low heart rate and low blood pressure

■	 Treatment: Trendelenburg positioning and cold compresses
◦	 Epinephrine reaction: high heart rate and high blood pressure

■	 Treatment: reassurance (usually resolves within minutes), phentolamine 
and propranolol

◦	 Anaphylactic reaction: high heart rate and low blood pressure
■	 Treatment: epinephrine injection, antihistamines, corticosteroids, oxygen 

and fluids
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Pearls

•	 To reduce the pain associated with injection [8, 10]
◦	 Inject into follicular openings
◦	 Infiltrate slowly forming a visible bleb
◦	 Use vibration of the skin, cold air skin cooling or verbal distraction
◦	 Buffer with sodium bicarbonate at a ratio of 1:10 of 8.4% bicarbonate

■	 Reduces the pain of injection by increasing pH
■	 Increases the speed of anesthesia onset
■	 PEARL: Epinephrine activity is lost in this alkaline or neutral environment

•	 Bupivocaine has delayed onset of action, longer duration of action and greater 
risk of cardiac toxicity

•	 For highly vascular sites (i.e. scalp), allow 15 min for onset of vasoconstrictive 
effect of epinephrine to take place

•	 Diphenhydramine (Benadryl) is safe in amide and ester allergic patients [11]
◦	 Dilute 1% diphenhydramine in 4:1 ratio with normal saline for 5% solution
◦	 Reports of local necrosis; do not use in areas of poor perfusion

In the Context Of …

•	 Pregnancy
◦	 Lidocaine is the local anesthetic of choice (category B)

■	 Avoid bupivacaine and mepivacaine (category C); risk of fetal brady
cardia

•	 End-stage liver disease
◦	 There is increased risk of lidocaine toxicity since it is metabolized by the liver

•	 Table below shows onset, duration and maximal dosing [7, 8]

Amide anesthetics Onset Duration Max Dose (mg/kg)

Lidocaine
1%, 2%
Trade name: Xylocaine

Rapid (sec) 0.5–2 h 4.5 mg/kg
(peds: 1.2–2.0 mg/kg)

Lidocaine 0.5% with Epinephrine 
1:200,000
Trade name: Xylocaine + epi

Rapid (sec) 1–4 h 7.5 mg/kg
(peds: 3.0–4.5 mg/kg)

Bupivacaine 0.5%
Trade name: Marcaine or sensorcaine

5–8 min 2–4 h 2.5 mg/kg

Bupivacaine 0.5%
with Epinephrine 1:200,000
Trade name: Marcaine or sensor-
caine + epi

5–8 min 4–8 h 3 mg/kg
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Topical Anesthesia [10, 12]

What Not To Miss

•	 Methemoglobinemia
◦	 EMLA (which is eutectic mix of lidocaine 2.5%/prilocaine 2.5%) has an 

increased risk of methemoglobinemia attributed to its prilocaine component.

•	 Caution with occlusion or large surface areas, as this may increase absorption 
[10]
◦	 Large surface areas typically are  >2,000 cm2 (i.e. entire extremity or trunk) 

[12]
◦	 Risk of toxicity is increased in children due to higher body surface to weight 

ratio compared to adults

Pearls

•	 Topical agents are recommended as first-line method for non-ablative laser 
treatments [10]

In the Context Of …

•	 Use on large body surface areas [12]
◦	� Exposure to high concentrations of local anesthetics may cause life threaten-

ing effects (irregular heartbeats, seizures and death)
■	 2 case reports of death following application for laser hair removal when 

applied to bilateral lower legs under occlusion
◦	 �FDA warning in 2007

■	 Advised against unsupervised application by patients to avoid high levels 
of absorption in the blood

■	 Recommend applying sparingly, avoiding broken/irritated skin, and avoid 
applying under occlusion

•	 Pregnancy or nursing women
◦	 Topical lidocaine is considered safe but there is insufficient data on the use 

of other topical anesthetics

•	 Pediatric patients
◦	 Topical anesthesia is first line method for repair of dermal lacerations and 

minimally invasive procedures
◦	 When infiltrated anesthesia is needed, it is recommended to use adjunctive 

topical anesthesia to minimize discomfort
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Tumescent Anesthesia [13]

What Not To Miss

•	 Maximum dosing is 55 mg/kg [13]
◦	 Valid for weight range studied, which included patients 43.6–81.8 kg for 

liposuction purposes
◦	 Sample calculation of max dose of lidocaine in a 70 kg patient

•	 70 kg × 55 mg/kg = 3,850 mg of lidocaine
■	 When using basic formula below, patients receive only 500 mg of lido-

caine
◦	 Basic formula has final concentrations: lidocaine 0.05%, epinephrine 1: 

1,000,000
■	 50 ml 1% lidocaine (500 mg)
■	 1 ml 1:1000 epinephrine from ampule (1 mg)
■	 10 ml sodium bicarbonate (of an 8.4% NaHCO3 solution)
■	 1 L of normal saline (0.9% NaCl solution)

Pearls

•	 Advantageous because it is associated with decreased bleeding and increased 
duration of anesthesia while avoiding complications of general anesthesia

•	 Facilitates in tissue dissection due to the volume injected
•	 Useful for liposuction, excision of interconnected sinus tracts in hidradenitis 

suppurativa patients, ambulatory phlebectomy and more

In the Context Of …

•	 Reducing patient discomfort
◦	 The use of warm anesthetic solution and slow infiltration is recommended

Surgery Site Infection [2, 7, 14]

What Not To Miss

•	 Contamination that occurs during the surgery is the #1 cause of surgical site 
infection

•	 Risk factors for infection
◦	 Studies have found that shaving with a razor increases the risk (may be due 

to microscopic cuts in the skin)
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•	 PEARL: If hair must be removed, this should be done just before the sur-
gical procedure in a careful manner so that the skin remains intact with-
out cuts or scratches

■	 Recommend using electric shaver or depilatory cream, NOT a razor
◦	 Host factors

•	 Diabetes, obesity, smoking, chronic renal failure, skin neoplasm, S. aureus 
nasal carrier, immunosuppression, patient at high risk of endocarditis or 
recent total joint replacement (within 2 years)

◦	 Body site
•	 Below the knee, nose, ear, groin, and genitalia

◦	 Complex surgery
•	 Prolonged procedure (greater than 3 h), flap or graft repair, and longer incision

Pearls

•	 Most dermatologic surgeries fall into the clean or clean contaminated catego-
ries and do not require prophylaxis
◦	 However, it should be considered in patients who have the above risk fac-

tors; especially in patients at high risk of infectious endocarditis and those 
with recent total joint replacement (within 2 years).

•	 The American Heart Association updated its recommendations for antibiotic 
prophylaxis for infective endocarditis in 2017 [14]
◦	 Limit antibiotic prophylaxis to patients with the following conditions

■	 Prosthetic valve or prosthetic material used in valve repair, including 
transcatheter-implanted prostheses as well as, homografts (cadaveric 
donor grafts)

■	 Prosthetic material used for cardiac valve repair, such as annuloplasty 
rings or chords

■	 Previous infectious endocarditis
■	 Cardiac transplantation patients who developed cardiac valvulopathy
■	 Certain congenital heart conditions (CHD)

•	 Unrepaired cyanotic CHD
•	 Completely repaired CHD with residual shunts or valvular regurgitation 

at the site of or adjacent to the site of prosthetic patch or prosthetic device
•	 Repaired CHD with residual defects or adjacent prosthetic device

•	 Staphylococcus aureus is the most common organism in surgical site infections
◦	 Signs and symptoms typically present 4–8 days post operatively
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In the Context Of …

•	 Prophylactic antibiotics
◦	 Table below shows some common recommendations for prophylactic regi-

mens based on bacterial flora in certain body locations
◦	 It is important to give 1 hour prior to surgery to ensure adequate distribution 

into the tissue and wound coagulum [2, 7]

Surgical site/procedure Antibiotic

Non- oral sites (lip, ear, or nasal flap) No allergies:
- Keflex (cephalexin) 2 g PO

Penicillin allergy:
- Clindamycin 600 mg PO -OR-
- Azithromycin 500 mg PO

Oral mucosa breached No allergies:
- Amoxicillin 2 g PO

Penicillin allergy:
- Clindamycin 600 mg PO -OR-
- Azithromycin 500 mg PO

Lesions in the groin or on the legs No allergies:
- Keflex 2 g PO -OR-
- TMP- SMX DS 1 tablet

Penicillin allergy:
- TMP- SMX DS 1 tablet -OR-
- Levofloxacin 500 mg PO

Surgical Anatomy [7, 8, 14, 15]

MOTOR NERVE ANATOMIC DANGER ZONES

What Not To Miss

•	 There are several key danger zones [15]
◦	 Temporal branch of facial nerve

■	 Greatest risk of injury: superficial to deep temporalis fascia as it crosses 
the zygomatic arch

■	 Runs diagonal 0.5 cm below the tragus to 1.5 cm above the lateral brow
■	 Injury causes brow ptosis, flattening of forehead due to frontalis paralysis 

and inability to raise the eyebrow
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◦	 Zygomatic branch of facial nerve
■	 Greatest risk of injury: malar cheek
■	 Runs fairly deep so it is less commonly injured
■	 Injury causes inability to completely close eyes, possible ectropion and 

trouble elevating upper lip

◦	 Marginal mandibular nerve
■	 Greatest risk of injury: 2–3 cm inferolateral to oral commissure as it 

passes over the mandible
■	 Runs just anterior to the masseter muscle where it crosses over the body 

of mandible
■	 Injury causes facial asymmetry when smiling (inability to depress lip on 

ipsilateral side), and inability to show the lower teeth

◦	 Spinal accessory nerve
■	 Greatest risk of injury: at Erb’s point where cervical plexus emerges (see 

figure below)
■	 Runs along the posterior triangle, exiting at posterior border of sterno-

cleidomastoid and then entering the anterior border of the trapezius
■	 Injury causes winged scapula, inability to shrug shoulder, difficulty initi-

ating abduction of arm and chronic shoulder pain

◦	 Ulnar nerve
■	 Greatest risk of injury: medial epicondyle of humerus
■	 Injury causes “claw-hand deformity”, weakness in risk flexion, loss of 

flexion of 4th and 5th digits and loss of sensation in ulnar distribution

Pearls

•	 Motor nerves all run deep to the superficial musculoaponeurotic system 
(SMAS)
◦	 Staying above the SMAS during facial surgery may prevent motor nerve 

damage

•	 Sensory nerves all run superficial to the SMAS
◦	 Often transected during facial surgery causing numbness

In the Context Of …

•	 Locating motor nerve danger areas
◦	 Facial danger zones (Fig. 1)
◦	 Spinal accessory nerve (Fig. 2)

•	 Sensory nerve blocks [7, 8, 14, 15]
◦	 Aim is to inject NEAR the nerve and avoid entering nerve foramen for risk 

of nerve injury and needle breakage
◦	 Most nerves can be blocked with 1–2 mLs of anesthetic
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Nerve block Area of anesthesia achieved Technique

Supraorbital nerve Forehead and frontal scalp 
above eyebrows

Injection of anesthetic infiltrated 
immediately superficial to perios-
teum at orbital rim in mid-pupillary 
line.

Supratrochlear Midforehead, glabella, and 
frontal scalp

Injection of anesthetic immediately 
superficial to periosteum at supero-
medial orbital rim at the junction of 
glabella and eyebrow

Greater auricular 
nerve branches 
and auriculotem-
poral nerve

Frontal scalp and forehead Injection of anesthetic into sub-
cutaneous plane laterally from 
the supraorbital nerve to region 
immediately superior and posterior 
to attachment of ear pinna

Infraorbital nerve Medial cheek, upper lip and 
nasal ala

1. Injection anesthetic ~1 cm infe-
rior to orbital rim in the mid-pupil-
lary line, superficial to maxillary 
bone periosteum -OR-
2. Intraoral approach: insert needle 
between 1st and 2nd premolars, 
moving cephalad parallel to perios-
teum until maxillary bone is reach

Infratrochlear 
nerve

Lateral and dorsal nose Inject anesthetic superficial to 
periosteum at inferomedial orbital 
rim at superior end of nose-cheek 
concavity

Anterior ethmoi-
dal nerve

Nasal tip Anesthetic infiltrated along carti-
lage at junction of nasal cartilage 
and bone, slightly lateral from 
midline

Mental nerve Lower lip and chin 1. Inject anesthetic at level of 
periosteum in mid-pupillary line 
halfway cephalad along mandible 
-OR-
2. Intraoral approach: insert needle 
between 1st and 2nd premolars, 
moving caudally along periosteum 
to halfway down the mandible

Digital nerve Fingers and toes Inject anesthetic distal to MCP/
MTP until lightly tap bone. Then, 
withdrawal slightly, position 
dorsally and inject. Next, position 
needle ventrally and inject. Repeat 
on other side of the digit. (2 dorsal 
and 2 ventral injections per digit)
*Do not use epinephrine and use 
small volumes (<1.5 mL on each 
side of digit) to avoid ischemia
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Fig. 2   Spinal accessory nerve. Illustration by: Jay Knipstein

Fig. 1   Facial danger zones. Illustration by: Jay Knipstein



66 D. Yeager et al.

Excisions [16]

What Not To Miss

•	 Fusiform ellipse
◦	 In most cases, an optimal scar results when you place the fusiform ellipse 

within major skin folds or relaxed skin tension lines
◦	 Hold the #15 blade perpendicular to avoid beveling when creating incisions

Pearls

•	 The optimal angle for fusiform ellipses is 30 degrees with the length-to-width 
ratio of 3:1

•	 Undermining
◦	 Reduces tension to optimize surgical outcome
◦	 Use blunt scissors

■	 Insert scissors and then spread the tissue via blunt dissection to avoid 
damage to surrounding nerves or arteries

◦	 Undermining planes
■	 Cheek: mid to deep subcutaneous fat
■	 Forehead: just above frontalis muscle
■	 Temple: just above the superficial fascia
■	 Scalp: subgaleal space
■	 Nose: just above perichondrium
■	 Lip: just above orbicularis oris
■	 Ear: just above perichondrium
■	 Eyelid: just above orbicularis oculi
■	 Neck, trunk and extremities: just above superficial fascia

◦	 Make sure to also undermine at apical angles to help avoid standing cones

In the Context Of …

•	 Epidermoid cysts
◦	 Dissection is facilitated by injection of a generous amount of anesthesia into 

surrounding tissue
◦	 Fusiform ellipse may be smaller than the area of the cyst; may be able to 

dissect the cyst out

•	 Lipomas
◦	 A linear incision can be made in the middle of the lipoma

•	 Dermatofibromas
◦	 Inform patients that the scar maybe larger and more noticeable than the orig-

inal lesion
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•	 Melanoma [16]
◦	 WLE must be oriented longitudinally on an extremity, regardless of lesion 

orientation or optimal relaxed skin tension lines
◦	 Consider purse string closure instead of ellipse on trunk or extremity

Wound Repair [15, 17]

What Not To Miss

•	 In layered closures, sub-epidermal placement of sutures is performed with 
absorbable sutures

Pearls

•	 Second intention healing can be used for shallow wounds, mucosal sites, tem-
ple area, and concave sites (such as medial canthus, conchal bowl, and alar 
crease)

•	 Primary intention
◦	 Buried absorbable sutures

■	 Help reduce wound tension to optimize cosmetic results
■	 Used for large deeper wounds
■	 Reduce risk of wound dehiscence

◦	 Epidermal sutures
■	 Simple interrupted stitches can be helpful in high-tension wounds and 

help fix uneven edges
•	 To correct uneven edges: place the suture more superficially on higher 

side and deeper on the lower side (Fig. 3)

Fig. 3   Simple interrupted sutures. Illustration by: Jay Knipstein
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Fig. 6   Running simple sutures. Illustration by: Jay Knipstein

Fig. 4   Vertical mattress sutures. Illustration by: Jay Knipstein

Fig. 5   Horizontal mattress sutures. Illustration by: Jay Knipstein
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Fig. 7   Purse string sutures Suturing Technique and Other Closure Materials. In: Kantor, J. Atlas 
of Suturing techniques: Approaches to Surgical Wound, Laceration, and Cosmetic Repair. New 
York: McGraw-Hill; 2016, with permission from McGraw-Hill

Fig. 8   Pulley sutures. Illustration by: Jay Knipstein
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•	 Vertical mattress suture may be helpful in achieving wound eversion 
(Fig. 4)

■	 Horizontal mattress suture may be helpful in reducing tension and 
achieving hemostasis (Fig. 5)

■	 Running sutures can be used for quick closures for wounds under mini-
mal tension (Fig. 6)

■	 Purse string closures can be used to close round circular defects and 
decreases wound size and healing time (Fig. 7)
•	 PEARL: Consider a purse string suture in an excisional biopsy of any 

pigmented lesion concerning for melanoma to minimize the overall 
size of the future re-excision (See above) [16]

■	 Pulley stitches help close wounds under high tension
•	 PEARL: Performed by stitching from far-near-near-far (Fig. 8)

In the Context Of …

•	 Suture removal
◦	 Head and neck: <7 days
◦	 Extremities and torso: 10–14 days

Suture Characteristics [7, 15]

What Not To Miss

•	 Select the smallest suture that will provide enough strength for wound closure

Pearls

•	 Suture spitting can result from placing deep sutures too superficially in the der-
mis

•	 Suture track marks can be prevented by avoiding tying sutures too tight and 
early suture removal

•	 Popular sutures for facial repairs
◦	 Deep absorbable sutures

■	 4–0 or 5–0 Polyglactin 910 (Vicryl®) or Poliglecaprone 25 (Monocryl®)
◦	 Epidermal sutures

■	 5–0 or 6–0 Fast-absorbing gut, Nylon, or Polypropylene (Prolene®)
•	 Popular sutures for high tension sites

◦	 Deep absorbable sutures
■	 Polydioxanone (PDS®) offers prolonged tensile strength (50% at 

4 weeks) [7]
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In the Context Of …

•	 Table below lists non-absorbable sutures [7, 15]

Suture Configuration Ease of 
handle

Knot 
security

Tissue reac-
tivity

Uses

Silk Braided The Best Good High (#2 to 
plain gut)

Mucosal 
surfaces

Nylon 
(Ethilon, 
Dermalon)

Monofilament Good to fair Poor Very low Surface 
closure

Polypropyl-
ene (Prolene, 
surgilene)

Monofilament Good to fair Poor Least of 
non-absorb-
ables

Ideal for 
running sub-
cuticular

Polyester 
(Ethibond, 
Dacron, Mer-
silene)*

Braided Very Good Good Minimal Highest 
strength of 
non-absora-
bles; mucosal 
surfaces

Polybutester 
(novafil)*

Monofilament Good to fair Poor Low Used when 
significant 
edema since 
high elasticity

*Not commonly used in dermatology

•	 Table below lists absorbable sutures [7, 15]

Suture Configura-
tion

Complete 
absorption

Ease of 
handle

Knot 
security

Tissue 
reactivity

Uses

Surgical gut
(plain)

Virtually 
monofila-
ment

70 days Fair Poor Moderate—
High (#1)

Rare

Surgical gut
(chromic)

Virtually 
monofila-
ment

90 days Poor Poor Less than 
plain

Grafts, 
mucosa

Surgical gut 
(fast-ab-
sorbing)

Virtually 
monofila-
ment

21–42 days Fair Poor Low Grafts, 
epidermal 
closure

Polygly-
colic acid 
(Dexon)

Braided 90 days Good Good Low Subcutane-
ous closure, 
vessel 
ligation

Polyglactin 
910 (Vicryl, 
Polysorb)

Braided 56–70 days Good Good Low Subcutane-
ous closure, 
vessel 
ligation
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Suture Configura-
tion

Complete 
absorption

Ease of 
handle

Knot 
security

Tissue 
reactivity

Uses

Polydiox-
anone (PDS 
II)

Monofila-
ment

180–
240 days 
*longest

Poor Moderate Low Subcutane-
ous closure 
for high 
tension sites 
(i.e. trunk)

Polyg-
lyconate 
(Maxon)

Monofila-
ment

180 days Fair Good Low Subcutane-
ous closure 
for high 
tension sites

Poligle-
caprone 25 
(Monocryl)

Monofila-
ment

90–
120 days

Fair Moderate Minimal 
*least 
inflamma-
tory

Subcutane-
ous closure 
(NOT high 
tension 
sites)

Flap Basics [7, 15]

What Not To Miss

•	 Primary movement: motion of flap required to close primary defect
•	 Primary tension vector: tension vector that opposes primary movement of flap
•	 Secondary movement: movement of surrounding tissue in reaction to flap
•	 Flap survival is based on the preservation of the blood supply

◦	 In the case of random pattern flaps, depends on subdermal plexus
◦	 In the case of interpolation/axial flaps, depends on named arteries or their 

tributaries

Pearls

•	 Mnemonic STARTS represents basic reconstructive options [7, 15]
◦	 Simple closures, Transposition flaps, Advancement flaps, Rotation flaps,  

Tissue importation flaps and Skin grafts

In the Context Of …

•	 Complications
◦	 Post-operative bleeding and infection are most common in immediate post- 

operative period
■	 Highest risk of bleeding in first 48 h
■	 Post-operative infections tend to occur 4–8 days following surgery

◦	 Evacuation is required if a hematoma develops to prevent flap necrosis
◦	 Smoking increases risk of flap and graft necrosis



73Procedural Dermatology

Incision and Drainage [15]

What Not To Miss

•	 Be mindful of regional anatomy
•	 Make a small incision over the point of greatest fluctuance

Pearls

•	 Local anesthesia is often less effective in infected tissues because of its low pH [15]
•	 Shield area when you make initial incision with gauze to prevent spraying of 

contents

In the Context Of …

•	 Previously removed cysts: may be surrounded by fibrotic scar

Post-operative Complications [1–3, 15, 19]

What Not To Miss

•	 Bleeding is most common complication [1–3]
◦	 Highest risk in the first 48 h following a procedure
◦	 Higher risk in patients on dual antiplatelet/anticoagulant agents
◦	 Also higher in patients taking new antiplatelet agents (i.e. clopidogrel) and 

novel oral anticoagulant agents (i.e. dabigatran, apixiban, rivaroxaban etc.)
◦	 Hematomas can lead to the terrible tetrad [18]

■	 Hematoma → infection → dehiscence → necrosis
◦	 A large expanding hematoma requires immediate attention and removal of 

sutures to release tension
■	 Expanding hematomas in the neck and periorbital region are considered 

medical emergencies

•	 Infection rate is overall low in dermatologic surgeries (0.1–2.29%) [15, 19]
◦	 Typically occur 4–8 days following procedure
◦	 Higher risk in clean-contaminated wounds
◦	 Higher risk if host has poor blood supply to surgical site
◦	 Hematomas are a growth medium for bacteria and increase risk of infection 

(see above)



74 D. Yeager et al.

Pearls

•	 To prevent dehiscence
◦	 Avoid crushing tissue, excessive electrocautery, ineffective hemostasis, dead 

space in the wound, excessive wound tension and overly tight sutures

In the Context Of …

•	 Allergic reaction to suture material
◦	 This is very rare
◦	 Hypersensitivity to chromic catgut suture is the most common
◦	 Patient’s should be patch tested
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Actinic Keratosis [1–8]

What Not To Miss

•	 SCC in situ
•	 Pigmented AKs are extremely difficult to differentiate from early lentigo maligna

Key DDx

•	 SCC in situ
•	 If pigmented, lentigo maligna
•	 Benign lichenoid keratosis

Treatment Ladder

•	 Cryotherapy for solitary lesions

•	 Field therapy [1, 2]
◦	 5-Fluorouracil

■	 5-Fluorouracil 5% cream BID for 2–4 weeks—warn healing may not be 
evident for 1 to 2 months following treatment

■	 5-Fluorouracil 5% cream mixed with 0.005% calcipotriol ointment (1:1) 
BID for at least 4 days [3]
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■	 5-Fluorouracil 0.5% cream daily for 1–4 weeks
■	 5-Fluorouracil 1% cream BID for 2–6 weeks
■	 Generic topical 5-FU available as 0.5 or 5% cream or 2 or 5% solution

◦	 Imiquimod 5% cream nightly. Leave on for ~8 h, then remove with mild 
soap and water twice to three times weekly for 12–16 weeks

◦	 Ingenol mebutate 0.015% gel daily for 3 days for face and scalp or 0.05% 
gel daily for 2 days for trunk and extremities

◦	 Diclofenac 3% gel BID for 60–90 days
◦	 Photodynamic therapy (PDT). 2 treatments, about 4 weeks apart (see photo-

therapy section for details)

Outside the Box Treatment Options

•	 Medium depth chemical peels with 35–50% TCA alone or at 35% + Jessner’s 
solution, 70% glycolic acid, or solid CO2 [4]

•	 Fractional CO2 (70 mJ, 9 W, density 4) or Erbium-YAG (2.0 J, fluence of  
10 J/cm2) [5–8]

In the Context Of …

•	 Multiple lesions:
◦	 Consider field therapy with treatment regimens listed above

•	 Pigmented actinic keratoses:
◦	 Need to utilize dermoscopy and clinical gestalt
◦	 Small lesions with gritty scale favor AKs; broader lesions without scale and 

dermoscopic features including annular-granular pattern, rhomboids or cir-
cle-within-a-circle (targets) would be concerning for lentigo maligna

SCC in Situ [9–15]

What Not To Miss

•	 Invasive SCC

Key DDx

•	 Superficial basal cell carcinoma
•	 Squamous cell carcinoma
•	 Psoriasis
•	 Actinic keratosis
•	 Inflamed or irritated seborrheic keratosis
•	 Benign lichenoid keratosis
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Treatment Ladder

•	 Mohs: based on Mohs Appropriate Use Criteria (AUC) [9]
◦	 Location: head, neck, hands, feet, or anterior legs
◦	 Size >2 cm
◦	 Immunocompromised
◦	 PEARL: for full recommendations, please refer to the Mohs AUC at the end 

of this chapter
•	 Electrodessication and curettage [10]
•	 5-Fluorouracil 5% cream BID for 4–8 weeks (may require 12 weeks) +/− 

occlusive dressing or with topical keratolytic agent (e.g. salicylic acid, lactic 
acid, ammonium lactate) or retinoic acid [11]

•	 Imiquimod 5% cream daily for 6–16 weeks [12]
•	 PDT

◦	 PDT with aminolevulinic acid or methylaminolevulinate gel or cream 3 h 
prior to illumination with broadband red light (75 J/cm2, 570–670 nm). 
Repeat session 7 days later. [13]
■	 PEARL: Recommend red light as it penetrates more deeply [14, 15]

•	 Cryotherapy
◦	 Tumor including ≥3 mm surrounding rim of normal-appearing skin for two 

freeze-thaw cycles of ten seconds [16]

Outside the Box

•	 Chemowraps (weekly 5-fluorouracil 5% cream under Unna wraps) [17]

Basal Cell Carcinoma [16–20]

What Not To Miss

•	 Approximately 70% of BCCs occur on the head and neck [18]—look for pearly 
or lucent quality, with small telangiectasias and a rolled edge or border

•	 Patients may believe that lesions on the lower extremity represent scars, areas 
of trauma or old insect bites
◦	 Dermoscopy may help elucidate superficial BCC from scar

Key DDx

•	 Trichoepithelioma (particularly desmoplastic)
•	 Bowen’s disease
•	 Fibrous papule of the nose
•	 Scar
•	 Microcystic adnexal carcinoma
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Treatment Ladder

•	 Principles of Treatment
◦	 The primary goals of treatment of BCCs are the complete removal of the 

tumor and the maximal preservation of function and cosmesis
◦	 Surgical approaches often offer the most effective and efficient means for 

accomplishing cure, but considerations of function, cosmesis, and patient 
preference may lead to choosing radiation therapy as primary treatment
■	 Refer to appropriate use criteria (AUC) [19]. May use Mohs AUC app to 

help guide clinical judgment or refer to the AUC at the end of this chapter
•	 High risk:

◦	 Refer to Mohs
•	 Low risk:

◦	 Areas include trunk and extremities, excluding the pretibial surface, hands, 
feet, nail units, and ankles

◦	 If  <2 cm, superficial type, lacks perineural invasion; primary lesion (not recurrent 
including other failed treatment options), low risk locations may consider [11]:
■	 Imiquimod 5% cream 5 times weekly for 6 weeks
■	 5-Fluorouracil 5% cream BID for 3–6 weeks (may require 10–12 weeks)
■	 PDT with pulse dye laser (PDL)

■	 PDT as above, followed by 585-PDL (spot size = 7 mm, fluence = 10 J/cm2,  
pulse duration = 10 ms, 10% overlap, three passes, and cooling) [20]

■	 ED&C (see below)
■	 Surgical excision [21]

Outside the Box Treatment Options

•	 If metastatic, locally advanced, or not a surgical or radiation candidate, may 
consider:
◦	 Vismodegib 150 mg daily until disease progression or unacceptable toxicity [22]
◦	 Sonidegib 200 mg daily until disease progression or unacceptable toxicity [23]

•	 Use of nicotinamide may be effective in reducing the development of BCCs.

NCCN Guidelines for Basal Cell Carcinoma [24]

•	 Risk Factors for Local Recurrence or Metastases
◦	 Location/Size

■	 Size ≥20 mm in area L
■	 Size ≥10 mm in area M
■	 Any size in area H

◦	 Poorly defined borders
◦	 Recurrent lesion
◦	 Immunosuppression
◦	 Site of prior radiation or chronic inflammatory process
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◦	 Aggressive features: infiltrative, micronodular, morpheaform, basosqua-
mous, sclerosing, or carcinosarcomatous differentiation

◦	 Perineural involvement

Squamous Cell Carcinoma [17, 21, 22]

What Not To Miss

•	 Metastatic disease
◦	 SCC on the oral mucosa and lip carry much greater risk of metastases
◦	 For a complete list of risk factors for local recurrence or metastases, please 

refer to NCCN Guidelines for SCCs in the Staging and Surgical Manage-
ment of Dermatologic Malignancies chapter

•	 Atypical presentation
◦	 Closely monitor burn scars, radiation sites, chronic wounds such as those 

with hidradenitis for risk of SCC formation

•	 High risk features (do not consider standard excision if any of these are present!):
◦	 ≥1 cm on the cheeks, forehead, scalp, neck, or pretibial; ≥0.6 cm on cen-

tral face, eyelids, eyebrows, periorbital skin, nose, cutaneous or vermillion 
lip, chin, mandible, preauricular and postauricular skin, temple, and ear, 
genitalia, hands, and feet; recurrent tumors; location in chronic wound, scar, 
or previous site of radiation; neurologic symptoms; poorly differentiated; 
tumor thickness >2 mm; perineural invasion

Key DDx

•	 Actinic keratosis
•	 Bowen’s disease
•	 Basal cell carcinoma
•	 Verruca vulgaris

Work Up Pearls

•	 History with full review of systems
•	 Physical exam including lymph node exam
•	 Biopsy

Treatment Ladder

•	 Principles of Treatment
◦	 Primary goals of treatment are complete removal of the tumor and the maxi-

mal preservation of function and cosmesis
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◦	 Surgical approaches often offer the most effective and efficient means for 
accomplishing cure, but considerations of function, cosmesis, and patient 
preference may lead to choosing radiation therapy as primary treatment

•	 Refer to appropriate use criteria (AUC) [19]. May use Mohs AUC app to help 
guide clinical judgment or refer to the AUC at the end of this chapter
◦	 High risk—Early and aggressive surgical excision with 6 mm margins
◦	 Low risk—(NO high risk features, see below), can excise with 4 mm mar-

gins [25]
◦	 If on the trunk or extremities and the only high-risk feature is size greater 

than 2 cm, can consider WLE with 1 cm margin

•	 To prevent recurrence in patients with multiple high-risk features (especially 
those that exhibit extensive perineural or large-nerve (>1 mm in diameter) 
involvement), can consider adjuvant radiation therapy (ART) with surgery [26]

•	 If locally advanced or non-surgical candidate, etc., may consider chemotherapy 
+/− radiation

Outside the Box Treatment Options

•	 If metastatic, locally advanced, or not a surgical or radiation candidate, may 
consider (in conjunction with oncology)
■	 Cetuximab IV: Initial loading dose: 400 mg/m2, followed by maintenance 

dose: 250 mg/m2 weekly until disease progression  [27]
◦	 Nivolumab 240 mg once every 2 weeks or 480 mg once every 4 weeks until 

disease progression or unacceptable toxicity [28]
◦	 Pembrolizumab 200 mg IV once every 3 weeks until disease progression or 

unacceptable toxicity [29]

In the Context Of …

•	 Keratoacanthoma
◦	 Solidary keratoacanthoma

■	 Surgical excision is the preferred treatment; can perform standard exci-
sion with 4 mm margins or refer to Mohs surgery [30]

■	 Alternate therapies
•	 ED&C [31]
•	 Intralesional methotrexate-injection of 1 mL of methotrexate in a con-

centration of 12.5 or 25 mg/mL every two to three weeks for one to 
four treatment sessions (until resolution) [32]

•	 Intralesional 5-FU undiluted in a concentration of 50 mg/mL on a 
weekly basis for three to eight treatment sessions [33]

◦	 Multiple or giant keratoacanthomas
■	 Acitretin 25–60 mg per day [34]
■	 Isotretinoin 1.0–1.5 mg/kg per day [35]
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•	 Multiple NMSC
◦	 Consider chemoprevention with nicotinamide 500 mg BID, or low dose aci-

tretin, 10 mg daily

•	 Follow up
◦	 Patients with local disease: every 3–6 months for two years, then every 

6–12 months for three years, then annually for life
◦	 Patients with regional disease: every 1–3 months for one year, then every 

2–4 months for one year, then every 4–6 months for three years, then every 
6–12 months for life

◦	 Patients with high-risk tumors should be taught how to perform self-lymph 
node examinations and complete these weekly for life.

•	 PEARL: Any LINEAR nail lesion, especially those treated as verruca with no 
response, must be biopsied to rule out Bowens/SCC

NCCN Guidelines for Squamous Cell Carcinoma [36]

•	 Risk Factors for Local Recurrence or Metastases
◦	 Location/Size

■	 Size ≥20 mm in area L
■	 Size ≥10 mm in area M
■	 Any size in area H

◦	 Poorly defined borders
◦	 Recurrent lesion
◦	 Immunosuppression
◦	 Site of prior radiation or chronic inflammatory process
◦	 Rapid growth
◦	 Neurologic symptoms
◦	 Poorly differentiated
◦	 Depth  > 6 mm or invasion beyond subcutaneous fat
◦	 Perineural, lymphatic, or vascular involvement

•	 Identification of High-risk Patients
◦	 Organ transplant patients or other settings of immunosuppression
◦	 Genetic conditions that predispose patients to the development of SCC
◦	 High number of total tumors
◦	 High frequency of developing tumors
◦	 Aggressive tumors (extension beyond cutaneous structures, perineural involve-

ment, large and poorly differentiated, having ≥3 risk factors for recurrence)

•	 Sentinel Lymph Node Biopsy (SLNB) for SCC
◦	 SLNB has been used to try to identify patients who may be candidates for 

complete lymph node dissection or adjuvant RT/immunotherapy.
■	 Sub-clinical nodal metastases have been identified in 7–21% of patients 

with high-risk SCC (most studies reporting rates between 12 and 17%)
■	 It remains unclear if SLNB followed by complete lymph node dissection 

or adjuvant RT improves survival
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Clinical Staging of Cutaneous SCC [37]

 Stage T N M Clinical 
 I T1 N0 M0 Tumor <2 cm in diameter 
 II T2 N0 M0 Tumor 2-4 cm in diameter
 III T3 N0 M0 Tumor >4 cm in diameter or minor bone erosion or perineural 
     invasion or deep invasion* 
 III T1 N1 M0
 III T2 N1 M0 Metastasis in a single ipsilateral lymph node, ≤3 cm and ENE– 
 III T3 N1 M0
 IV T1 N2 M0 Metastasis in a single ipsilateral node >3 cm but <6 cm and ENE–; or
 IV T2 N2 M0 Metastases in multiple ipsilateral lymph nodes (none >6 cm in 
 IV T3 N2 M0 greatest dimension and ENE–); or In bilateral or contralateral lymph 
     nodes (none >6 cm in greatest dimension and ENE–) 
 IV Any T N3 M0 Metastasis in a lymph node >6 cm in greatest dimension and ENE–; or
     Metastasis in any node(s) and clinically overt ENE+ 
 IV T4 Any N M0 Tumor with gross cortical bone/marrow, skull base invasion and/or 
     skull base foramen invasion 
 IV Any T Any N M1 Distant metastases  
* Deep invasion is defined as invasion beyond the subcutaneous fat or >6 mm; perineural invasion is 
defined as tumor cells within the nerve sheath of a nerve lying deeper than the dermis or measuring 0.1 
mm or larger in caliber. 
ENE: extranodal extension
Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., Greene, F.L., et al. (Eds.)
AJCC Cancer Staging Manual. 8th Ed. Springer New York, 2017  

Melanoma

What Not To Miss

•	 Nail Lesion
◦	 Biopsy any new or changing dark, solitary, irregular, >3 mm lesions that are 

wider proximally or have periungual pigmentation (Hutchinson’s sign)
◦	 New onset single nail melanonychia in an adult must be scrutinized
◦	 Ethnic pigmentation and lentigines are more gray-brown in color, whereas 

nevi and melanoma are more brown or black
◦	 Dermoscopy can easily help diagnose subungual hemorrhage
◦	 DO NOT let a history of “trauma” to the nail dissuade from biopsy of sus-

picious lesion, as 25% of nail melanomas had a coincident history of recent 
trauma [38]

Work Up Pearls

•	 History including full review of systems
•	 Perform thorough exam including full skin exam and lymph node palpation

◦	 Teach patient to perform self-lymph node examinations to be completed 
weekly
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•	 Consider obtaining 31-gene expression profiling (GEP) for invasive melanomas 
(dermatologist or pathologist to order), although this is not currently recom-
mended by NCCN guidelines

•	 Biopsy
◦	 Initial biopsy should be complete full-thickness excisional biopsy with 

1–3 mm margin to subcutaneous fat—can do punch or deep shave if lesion 
is small enough, but make sure deep enough (there is no pigment after 
biopsy) [39]

◦	 BIOPSY tips by SITE and dermoscopic features [40]:
•	 Facial lesions concerning for lentigo maligna:

■	 Do not PUNCH. If you believe the melanoma is not yet invasive, give 
the pathologist the most contiguous epidermis possible. Broad thin 
shave is best but may also perform multiple smaller shaves from same 
lesion representing dermoscopically heterogeneous areas

■	 Features on dermoscopy that lesion is invasive: targets (circle-with-
in-a-circle), follicles obliterated with pigment, heavy regression, shiny 
white structures
•	 In these cases, excisional biopsy is best

•	 Extra-facial lesions concerning for non-invasive lentigo maligna:
■	 Broad thin shave is best

•	 Acral lesions:
■	 As with lentigo maligna, diagnosing acral melanoma requires context; 

thus, submitting more contiguous epidermis is the goal
■	 A deep shave is acceptable for flat larger pigmented lesions on the 

hands or feet
•	 PEARL: At our institution, we have found that, for flat 

lesions <8 mm or smaller, scoring the lesion with a punch tool to 
penetrate the thicker epidermis and then using a forceps to lift the 
edge allows for a more accurate and deeper saucerization with the 
blade

■	 If most or all of the lesion fits into a punch tool, that may be preferred, 
as the depth will be captured—depends on ability to close the wound

■	 In the case of larger lesions (>1.5 or 2 cm), where the clinical diagno-
sis is likely melanoma, incisional (punch) biopsy into the elevated or 
most dermoscopically concerning areas is acceptable as an attempt to 
obtain the true depth
•	 If the depth is > or = 2 mm (even if transected at the base), then 

the lesion is stage T4 and would require maximal margins versus 
amputation depending on full staging and other parameters

•	 Spitzoid lesions:
■	 Radial peripheral streaks or double tier of peripheral globules suggest 

spitzoid architecture
■	 Excisional or punch biopsy is preferred, as to allow the pathologist to 

evaluate the presence or absence of maturation at the base of the lesion
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•	 Regressed lesions:
■	 Heavy regression present clinically or on dermoscopy (grey-black 

peppering of dots, shiny white lines or scar-like areas) should be 
excised to fat so that the pathologist can evaluate for any tumor pres-
ent beneath the lymphoid infiltrate

•	 Blue grey veil:
■	 Lesions that are palpable and have features of nodular melanoma or 

larger tumor aggregates should be excised to fat
•	 Melanoma within pre-existing nevus:

■	 Lesions that demonstrate benign-appearing areas of nevus should also be 
excised to fat in order for any deeper perifollicular melanocytes to be visu-
alized as distinct from the adjacent melanoma in order to assess true depth

Treatment Ladder [41]

•	 MIS—0.5–1 cm margins
◦	 WLE to subcutaneous fat

•	 ≤1 mm (T1)—1 cm margin [42]
◦	 WLE to fascia

•	 >1 mm (T2, T3, T4)—2 cm margin [43]
◦	 WLE to fascia

•	 For melanomas on the head, neck, hands, feet, and genitalia, consider Mohs 
Surgery or staged excisions for complete margin assessment

•	 Clinically negative LNs
◦	 MIS or T1a -> No SLNB
◦	 T1b -> discuss SLNB with patient
◦	 T2a or higher -> do SLNB [44]

•	 Sentinel Lymph Node Biopsy (SNLB) for Melanoma [45]
◦	 Purpose:

■	 To help determine prognosis
■	 To help select patients who may benefit from adjuvant therapy or clinical 

trials
■	 SLNB has NOT been shown to improve overall survival

◦	 Should be considered in patients with melanoma >0.8 mm or those <0.8 mm 
with ulceration, very high mitotic index, or lymphovascular invasion.
■	 Not indicated for patients with a melanoma <0.8 mm and no other factors 

placing the patient at increased risk for nodal involvement (i.e. risk of a 
positive SLN <5%)

■	 Patient’s age (<40), low level of tumor-infiltrating lymphocytes, and 
location of tumor on the trunk or lower extremity may negatively impact 
metastasis risk and could warrant discussion regarding appropriateness of 
SLN biopsy [46].
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◦	 For those with a positive SLNB, consider clinical observation with ultra-
sound surveillance versus completion lymph node dissection (CLND).
■	 CLND provides additional prognostic information as well as improve-

ment in regional control/recurrence at the expense of increased morbidity.
■	 CLND has fallen out of favor due to the results of the Multicenter Selec-

tive Lymphadenectomy Trial II (MSLT II) → may still be appropriate in 
head and neck tumors due to questionable validity of the trial for this sub-
set of melanomas [47].

•	 Chemotherapy in conjunction with medical oncology for BRAF mutated or 
non-mutated melanoma as follows:
◦	 BRAF positive lesions

■	 Vemurafenib 960 mg twice daily on days 1–28 of each 28-day cycle plus 
cobimetinib 60 mg once per day on days 1–21 of each 28-day cycle [48]

■	 Dabrafenib 150 mg twice per day plus trametinib 2 mg once per day [49]
◦	 BRAF negative

■	 Ipilimumab 3 mg/kg IV every three weeks for four doses [50]
■	 Nivolumab 240 mg once every 2 weeks or 480 mg once every 4 weeks 

until disease progression or unacceptable toxicity [51]
■	 Pembrolizumab 200 mg IV once every 3 weeks until disease progression 

or unacceptable toxicity [52]

Outside the Box Treatment Options

•	 Adjuvant radiation therapy (ART)—for head and neck melanomas if satisfac-
tory margins cannot be achieved [53]

•	 For cutaneous metastatic lesions, consider metastectomy with MMS or exci-
sions; referral for Talimogene laherparepvec (T-Vec)

In the Context Of …

•	 Lentigo maligna
◦	 Surgical excision (first line)—wide local excision with margins of at least 

6–10 mm and staged excision with rush permanent sections (“slow Mohs”) 
[54–56]

◦	 Traditional Mohs is an excellent choice at centers where MART-1 staining is 
routinely utilized and read by experts

◦	 Imiquimod 5% cream for patients who are not surgical candidates [56]
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Melanoma TNM Staging [37, 57]

1 Nodes are designated as clinically detectable if they can be palpated on physical exam and are confirmed 
melanoma following excision/biopsy. 
2 Microsatellite instability (MSI) comprise any satellite, locally recurrent, or in transit lesions. 
Figure courtesy of Dr. Mike Gormally. Used with the permission of the American College of Surgeons. Amin, 
M.B., Edge, S.B., Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual. 8th Ed. Springer New York, 2017 
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1 Clinical staging includes microstaging of the primary melanoma and clinical/radiologic 
evaluation for metastases. By convention, it should be used after complete excision of the primary 
melanoma with clinical assessment for regional and distant metastases. 
2 Pathologic staging includes microstaging of the primary melanoma and pathologic information 
about the regional lymph nodes after partial or complete lymphadenectomy.
Figure courtesy of Dr. Mike Gormally. Used with the permission of the American College of Surgeons. Amin, M.B.,
Edge, S.B., Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual. 8th Ed. Springer New York, 2017    
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AJCC Eighth Edition Melanoma Pathologic Stage III Subgroups

Adapted from Gershenwald et al. CA Cancer J Clin. 2017. Used with the permission of the American College of Surgeons. 
Amin, M.B., Edge, S.B., Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual. 8th Ed. Springer New York, 2017

Clinical Staging of Melanoma—Key Features [37]

 Stage T N M Clinical 
 IA T1a N0 M0 ≤0.8 mm w/o ulceration 
 IB T1b N0 M0 0.8-1.0 mm w/o ulceration or ≤1.0 mm w/ ulceration 
  T2a N0 M0 1-2 mm w/o ulceration 
 IIA T3a N0 M0 1-2 mm w/ ulceration 
  T3b N0 M0 2-4 mm w/o ulceration 
 IIB T4a N0 M0 2-4 mm w/ ulceration 
  T4b N0 M0 >4 mm w/o ulceration 
 IIC T4b N0 M0 >4 mm w/ ulceration 
 III Any ≥N1 M0 Determined by occult nodes (w/SLNB) or clinically detected nodes  
 IV Any Any M1 Spread to distant nodes or organs 

Merkel Cell Carcinoma [58]

What Not To Miss

•	 This aggressive carcinoma favors older adults and presents as an asymptomatic 
solitary nodule usually on the head or neck

Key DDx

•	 Melanoma
•	 Lymphoma
•	 Metastatic carcinoma
•	 Atypical fibroxanthoma
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•	 Dermatofibroma
•	 Pseudolymphoma
•	 Cutaneous lymphoid hyperplasia

Work Up Pearls

•	 Refer to tumor board
•	 History including full review of systems
•	 Perform thorough exam including full skin exam and lymph node palpation

◦	 Teach patient to perform self-lymph node examinations to be completed 
weekly

•	 Can consider baseline and post-treatment antibody titers to MCV (polyomavi-
rus) to track treatment response
◦	 PEARL: Not officially recommended per NCCN guidelines yet

Treatment Ladder [59, 60]

•	 Biopsy-confirmed MCC without palpable lymph nodes on physical exam:
◦	 Refer patient for sentinel lymph node biopsy [60]
◦	 If negative SLNB → WLE with at least 1 to 2 cm margins

■	 If unable to obtain these margins (anatomic location), consider ART [61]

•	 Biopsy-confirmed MCC with clinically palpable node:
◦	 Refer to surgical subspecialty for regional lymph node dissection [59]

•	 Follow up cutaneous skin exams
◦	 Every 3 months for two years, then every 4 months for two years and then 

every 6 months [51]

Outside the Box Treatment Options

•	 If locally advanced or non-surgical candidate
◦	 Radiation +/− chemotherapy or adjuvant immunotherapy

■	 Pembrolizumab 2 mg/kg IV once every 3 weeks for two years or until 
complete response or unacceptable toxicity

In the Context Of …

•	 NCCN Guildelines for Excision [62]
◦	 Obtain histological negative margins when clinically feasible
◦	 Surgical margins should be balanced with morbidity of surgery

■	 If appropriate, avoid delay in proceeding to radiation therapy

•	 Surgical Approach
◦	 Regardless of the surgical approach, sentinel lymph node biopsy (SLNB) should 

be performed at the time of definitive excision. Excision options include:
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■	 Wide excision with 1–2 cm margins down to facia or pericranium when 
feasible

■	 Mohs surgery or complete circumferential peripheral and deep margin 
assessment, provided they do not interfere with SLNB

•	 Reconstruction
◦	 Any reconstruction involving extensive undermining or tissue movement 

should be delayed until negative histologic margins are verified and SLNB is 
performed if indicated

◦	 If adjuvant radiation therapy is planned, extensive tissue movement should 
be minimized, and closure should be chosen to allow for expeditious initia-
tion of radiation therapy

Clinical Staging of Merkel Cell Carcinoma [37, 62]

 Stage T N M Clinical 
 I T1 N0 M0 Tumor ≤2 cm in diameter
 IIA T2‐3 N0 M0 Tumor 2‐5 cm in diameter (T2) or >5 cm (T3)
 IIB T4 N0 M0 Tumor invades fascia, muscle, cartilage, or bone
 III Any N1‐3 M0 Nodal involvement
 IV Any Any M1 Distant metastasis
Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., Greene, F.L., et al. (Eds.)
AJCC Cancer Staging Manual. 8th Ed. Springer New York, 2017

Mycosis Fungoides

What Not To Miss

•	 Often requires multiple biopsies for definitive diagnosis; if there is strong sus-
picion may need to repeat biopsies with adequate sampling of epidermis

Key DDx

•	 Atopic dermatitis
•	 Small and large plaque parapsoriasis
•	 Chronic actinic dermatitis

Work Up Pearls

•	 History including full review of systems
•	 Physical examination

◦	 Full skin examination
◦	 Complete lymph node exam
◦	 Abdominal exam (look for hepatosplenomegaly)
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•	 Biopsy
•	 T-Cell gene rearrangement (dermatologist/dermatopathologist to order)
•	 Routine MF labs (surveillance or on systemic therapy):

◦	 CBC w/diff
◦	 CMP
◦	 LDH
◦	 +/− fasting lipids
◦	 TSH and free T4

■	 PEARL: especially important if on bexarotene because it causes central 
hypothyroidism [63, 64]

•	 Special MF labs:
◦	 Sezary count
◦	 Peripheral flow cytometry
◦	 Peripheral T-cell gene rearrangement

Treatment Ladder

•	 Treatment based on extent of disease, which is determined by stage. Please 
refer to staging below for details

•	 IA, IIA
◦	 Topical

■	 Corticosteroids
■	 Nitrogen mustard (extremely expensive)
■	 Bexarotene 1% gel (start daily, slowly increase to four times daily as tol-

erated, hold for 1 month before follow up visit) (extremely expensive)
■	 Tazorac
■	 Imiquimod 5% cream daily
■	 Phototherapy—NBUVB or PUVA [65–70]

•	 IIB
◦	 Phototherapy—PUVA, NBUVB
◦	 Oral

■	 Interferon
■	 PO bexarotene 150–300 mg/m2 daily
■	 Photopheresis
■	 Vorinostat
■	 MTX +/− IFN [71, 72]

◦	 Other—total skin electron beam (TSEB) [73]

•	 IIIB, IVB
◦	 Chemotherapy
◦	 Photopheresis +/− IFN
◦	 TSEB
◦	 Pralatrexate (folate antagonist)
◦	 Romidepsin (histone deacetylase inhibitor)
◦	 Brentuximab [71, 72, 74–76]
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•	 PEARL: Cyclosporine is contraindicated in MF → transformation to more 
aggressive disease

Outside the Box Treatment Options

•	 Local radiation 8 Gray single fraction—can be effective at any stage for indi-
vidual lesions [77]

In the Context Of …

•	 Pregnancy
◦	 Cannot use nitrogen mustard, bexarotene, tazorac, imiquimod, PUVA, 

TSEB, MTX, vorinostat, romidepsin, or chemotherapy

•	 Erythrodermic MF
◦	 Photopheresis
◦	 Alemtuzumab

■	 PEARL: Also known as Campath. It is a CD56 monoclonal antibody—
only appropriate for patients with erythrodermic MF

TNMB Classification and Staging [78, 79]

T (Skin) 
T1 Limited patch / plaque (<10% of BSA) 
T2 Generalized patch /plaque (>10% of BSA) 
T3 Tumors (>1 cm diameter) 
T4 Generalized erythroderma (>80% BSA) 
N (Nodes) 
N0 No clinically abnormal peripheral lymph nodes (LN) 
N1 Clinically abnormal peripheral LN; histopathology Dutch Gr 1 or NCI LN 0-2 
N2 Clinically abnormal peripheral LN; histopathology Dutch Gr 2 or NCI LN 3 
N3 Clinically abnormal peripheral LN; histopathology Dutch Gr 3-4 or NCI LN 4 
Nx Clinically abnormal peripheral LN; histopathology not performed 
M (Viscera) 
M0 No visceral involvement 
M1 Visceral involvement  
Mx Abnormal visceral site; no histologic confirmation 
B (Blood) 
B0 Absence of significant blood involvement: <5% of peripheral blood lymphocytes or 
 <250/mcL are atypical (Sezary) cells or <15% CD4/CD26 or CD4/CD7 cells of 
 total lymphocytes 
B1 Low blood tumor burden: >5% of peripheral blood lymphocytes are atypical (Sezary) 
 cells but <1000/mcL; or ≥15% CD4/CD26 or CD4/CD7 cells of total lymphocytes 
 but doesn’t meet criteria for B3 
B2 High blood tumor burden: ≥1000/mcL Sezary cells (CD4/CD26 or CD4/CD7 cells 
 on flow cytometry) or CD4/CD8 ratio ≥10:1 or CD4CD26 ≥30% or CD4CD7 ≥40% 
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Clinical Staging of Mycosis Fungoides [78]

 Stage T N M B Clinical 
 IA T1 N0 M0 B0-1 Localized patch / plaque <10% BSA 
 IB T2 N0 M0 B0-1 Diffuse patch / plaque >10% BSA 
 IIA T1-2 N1-2 M0 B0-1 Patch / plaque and lymphadenopathy
 IIB T3 N0-2 M0 B0-1 Tumor 
 IIIA T4 N0-2 M0 B0 Erythroderma 
 IIIB T4 N0-2 M0 B1 Erythroderma and B1 Blood 
 IVA1 T1-4 N0-2 M0 B2 Leukemic disease (B2 Blood) 
 IVA2 T1-4 N3 M0 B0-2 Nodal disease 
 IVB T1-4 N0-3 M1 B0-2 Metastatic disease 

*Bold red color indicates key differences between stages 

Dermatofibrosarcoma Protuberans

What Not To Miss

•	 Deep fungal infection
◦	 Consider concomitant tissue culture with biopsy

Key DDx

•	 Keloid
•	 Hypertrophic scar
•	 Dermatofibroma
•	 Dermatomyofibroma
•	 Deep fungal infection

Work Up Pearls

•	 History including full review of systems
•	 Physical examination including complete lymph node examination
•	 Biopsy
•	 In certain lesions (particularly large or recurrent tumors), MRI to assess depth 

of infiltration
•	 Evaluation for the t(17;22) translocation should be performed prior to initiating 

therapy



96 C. Luther et al.

Treatment Ladder

•	 Complete resection with pathologically negative margins.
◦	 Mohs—either traditional or slow Mohs using CD34 immunostaining → low-

est recurrence rate (about 1%) [80].
◦	 Wide local excision: NCCN recommends margins of 2–4 cm to the investing 

fascia of muscle or pericranium with clear pathologic negative margins

Outside the Box Treatment Options

•	 Radiation therapy—for unresectable tumors, recurrent tumors, postoperatively 
for positive surgical margins when further surgery is not possible or as adjuvant 
to prevent the rate of local recurrence [81]

In the Context Of …

•	 t(17;22)-positive tumors
◦	 Imatinib mesylate, an oral tyrosine kinase inhibitor, for t(17;22)-positive 

unresectable, recurrent or metastatic lesions at 800 mg daily [82]

Quick Reference for Recommended Surgical Margins 
of Common Lesions

•	 Low-risk Basal Cell Carcinoma = 4 mm [83]
◦	 Mohs surgery recommended for high-risk BCC (see below)

•	 Low-risk Squamous Cell Carcinoma in situ (Bowen’s Disease) = 4–5 mm [84]
•	 SCC  < 2 cm in diameter and well differentiated in low-risk areas (see 

below) = 4–6 mm [85]
•	 SCC  > 2 cm in diameter or high-risk lesions (see SCC risk factors) = Mohs or 

6 mm with complete margin assessment [85]
•	 Melanoma [45, 55]

◦	 In situ = 0.6–1.0 cm
◦ 	 ≤1.0 mm = 1 cm
◦	 1.01–2.0 mm = 1–2 cm
◦ 	 >2 mm = 2 cm

•	 Moderate to severely atypical nevi = clear margins
◦	 For severely atypical nevi that are clinically concerning or in a high-risk 

patient → 5 mm margin re-excision would be appropriate
•	 Atypical Spitz tumor = 0.5–1 cm [86]
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AAD 2012 Mohs Appropriate Use Criteria [87]

Appropriate Uncertain Inappropriate 
Area H - mask areas of the face, ears, genitalia, nipples, hands, feet, and ankles

BCC Primary or recurrent: 
- Any type 

  

SCC Primary or recurrent: 
- Any type except AK with 
focal SCCis 

 Primary or recurrent: 
- AK with focal SCCis 

MIS and 
LM 

   ynA

Area M - cheeks, forehead, scalp, neck, jawline, and pretibial surface 
BCC Primary or recurrent: 

- Aggressive 
- Nodular 
- Superficial (IC) 
Primary: 
- Superficial ≥0.6 cm 

Primary: 
- Superficial ≤0.5 cm 
 

 

SCC Primary or recurrent: 
- Any type except AK with
focal SCCis 

 Primary or recurrent: 
- AK with focal SCCis 

MIS and 
LM 

   ynA

Area L - trunk and extremities (excluding nipples, hands, feet, pretibial surfaces, and
ankles) 

BCC Recurrent: 
- Aggressive 
- Nodular 
Primary: 
- Aggressive ≥0.6 cm 
- Nodular >2 cm 
- Nodular ≥1.1 cm (IC) 

Primary: 
- Aggressive ≤0.5 cm 
- Nodular 1.1-2 cm 
- Nodular 0.6-1 cm (IC) 
- Superficial ≥1.1 cm (IC) 

Recurrent: 
- Superficial 
Primary: 
- Nodular ≤1 cm 
- Nodular ≤0.5 cm (IC) 
- Superficial 
- Superficial ≤1 cm (IC)  

SCC Recurrent: 
- SCCis 
Primary 1.1-2 cm: 
- Nonaggressive 
- SCCis 
Primary ≤1 cm:
- Nonaggressive (IC) 
Primary 0.6-1 cm: 
- Nonaggressive (IC) 
Primary ≤0.5 cm: 
- KA type SCC (IC) 

Primary or recurrent: 
- AK with focal SCCis 
Primary ≤1 cm: 
- Nonaggressive 
- KA type SCC 
- SCCis 
Primary ≤0.5 cm: 
- SCCis (IC)

Primary or recurrent: 
- Aggressive 
Recurrent: 
- KA type SCC 
- Nonaggressive 
Primary >2 cm: 
- Nonaggressive 
- SCCis 
Primary ≥1.1 cm: 
- Nonaggressive or SCCis 
(IC) 
- KA type SCC 
KA type SCC ≥0.6 cm (IC) 

MIS and 
LM 

Recurrent Primary

Listed indications are for both healthy and immunocompromised (IC) patients, and tumors of any size unless otherwise
specified.
AK, Actinic keratosis; KA, keratoacanthoma; LM, lentigo maligna; MIS, melanoma in situ; SCCis, squamous cell
carcinoma in situ.
Adapted from the American Academy of Dermatology 2012 appropriate use criteria for Mohs micrographic surgery.  
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Mohs Appropriate Use Criteria Treatment Areas

Copyright 2012 American Academy of Dermatology. Used with permission.
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Aggressive features for BCC [87]

•	 Morpheaform/fibrosing/sclerosing
•	 Infiltrating
•	 Perineural
•	 Metatypical/keratotic
•	 Micronodular

Aggressive features for SCC [87]

•	 Sclerosing
•	 Basosquamous (excluding keratotic BCC)
•	 Small cell
•	 Poorly or undifferentiated (characterized by a high degree of nuclear polymor-

phism, high mitotic rate, or low degree of keratinization)
•	 Perineural/perivascular
•	 Spindle cell
•	 Pagetoid
•	 Infiltrating
•	 Keratoacanthoma (KA) type: central facial
•	 Clear cell
•	 Lymphoepithelial
•	 Sarcomatoid
•	 Breslow depth 2 mm or greater
•	 Clark level IV or greater

Other high-risk considerations [87]

•	 Prior radiated skin
•	 Traumatic scar
•	 Area of osteomyelitis
•	 Area of chronic inflammation/ulceration
•	 Patients with genetic syndromes
•	 Immunocompromised patients

◦	 Organ or bone marrow transplant recipients
◦	 HIV
◦	 Select malignancies (lymphoma, leukemia), use of chemotherapy
◦	 Congenital or acquired immunodeficiencies
◦	 Use of TNFα inhibitors
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Appropriate Use Criteria for Other Cutaneous Malignancies 
[12]

Cancer type Area H Area M Area L
Adenocystic carcinoma A (9) A (8) A (7) 
Adnexal carcinoma A (9) A (8) A (7) 
Apocrine/eccrine carcinoma A (8) A (8) A (8) 
Angiosarcoma U (5) U (5) U (5) 
Atypical fibroxanthoma A (9) A (8) A (7) 
Bowenoid papulosis I (3) NA NA 
Dermatofibrosarcoma protuberans A (9) A (9) A (9) 
Desmoplastic trichoepithelioma U (6) U (5) I (3) 
Extramammary Paget disease A (8) A (8) A (7) 
Leiomyosarcoma A (8) A (8) A (7) 
Undifferentiated pleomorphic sarcoma A (8) A (8) A (7) 
Merkel cell carcinoma A (8) A (7) U (5) 
Microcystic adnexal carcinoma A (9) A (9) A (8) 
Mucinous carcinoma A (8) A (8) A (7) 
Sebaceous carcinoma A (9) A (8) A (7) 
Appropriate indications (A; scores 7-9) are colored green; Uncertain indications (U; scores 4-6) are colored yellow; 
Inappropriate indications (I; scores 1-3) are colored red. All lesions primary or recurrent in healthy or 
immunocompromised patients.  
Adapted from the American Academy of Dermatology 2012 appropriate use criteria for Mohs micrographic surgery. 
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Neuromodulators

•	 FDA-approved for temporary improvement in the appearance of glabellar lines 
and lateral canthi lines [1]

•	 FDA-approved for axillary hyperhidrosis [1]
•	 Effect typically lasts about 3 months, and may take up to 1 week to demonstrate full 

effect, but duration of effect can vary based on patient and location of injection [1]
•	 Available brands and conversion ratios

◦	 1 Botox unit = 1 Xeomin unit = approximately 2.5–3 Dysport units
•	 Reconstitution strategies

◦	 Botox/Xeomin 100 U vial + 2.5 ml bacteriostatic 0.9% saline = 4 U/0.1 cc
■	 For axillary hyperhidrosis, dilute 100U in 4 mL instead, then inject 2 mL 

per axilla
◦	 Dysport 300 units + 3 ml bacteriostatic saline = 10U/0.1 cc = approximately 

4 units of Botox/0.1 cc
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Botox or Xeomin
100 U vial

Botox or Xeomin
50 U vial

Dysport 300 U vial

Diluent added Units/1 mL Diluent added Units/1 mL Diluent added Units/1 mL

2 mL 5 units 1 mL 5 units 2.5 mL 12 units

2.5 mL 4 units 1.25 mL 4 units 3 mL 10 units

4 mL 2.5 units 2 mL 2.5 units

5 mL 2 units

•	 Injection technique
◦	 Use 31 gauge BD insulin syringes (0.3 cc) or 1 cc syringes
◦	 Injecting through follicular ostia may decrease pain
◦	 Always remember that rhytides are perpendicular to muscle fibers
◦	 Injections should be placed intramuscularly or in the superficial dermis 

depending on the thickness of the targeted muscle [1]
•	 Injection dosing/site/technique based on anatomic location and desired effect:

Upper Face
Number of  
injection points

Units per point starting 
dose

Anatomic  
Landmarks

Botox Dysport

Glabellar lines 
[1, 2]

3–5 12–30 units 30–50 units 0.5–1 cm from the upper 
orbital rim and internal to 
the mid-pupillary lines

Horizontal forehead 
lines [1, 2]

4–8 4–20 units 10–60 units Under the hairline, V-shape 
in women and straight in 
men, if applicable

Crow’s feet [1, 2] 1–5 per side 12–30 units 20–60 units External part of the orbicu-
laris oculi, 1–2 cm from the 
external orbital rim

Lateral eyebrow lift 
[1, 2]

2 per side 12–16 units 20–40 units One point at each eyebrow 
tail, and the other at 
the external part of the 
frontalis

Lower Face
Number of  
injection points

Units per point starting dose Anatomic  
LandmarksBotox Dysport

Bunny lines [1, 2] 1 per side 1–2 units 5–10 units 1 cm above the upper 
lateral nostril

Perioral rhytides 
[1, 2]

1–2 per upper lip 
side and 1 per 
lower lip side

1–2 units 1–2 units Vermillion border 
(<5 mm superiorly), 
philtrum (>1 mm lat-
erally), mouth corners 
(>1.5 cm medially)
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Number of  
injection points

Units per point starting dose Anatomic  
LandmarksBotox Dysport

Downturned 
smile [1, 2]

1 per side 2–5 units 5–10 units 1 cm lateral to oral 
commissure at level of 
angle of the mandible

Gingival smile 
[1, 2]

1 per side 2.5 units 2.5–5 units Lateral nasal ala

Mental crease [3] 1–3 3–5 units per 
mentalis band

7–10 units Mentalis muscle at the 
bony mentum

Peau D’Orange 
Chin [3]

1 centrally 5–10 units 10–20 units Mentalis muscle at the 
prominence of the chin

Platysmal bands 
[1, 2]

Maximum of 10 
points per side

0.5–2.5 units 5–10 units 
(maximum 
dose 100 
total)

Jaw line for the supe-
rior-most injection. 
Continue inferiorly to 
the mid-band

Masseter hyper-
trophy [1, 2]

1–3 per side 5–10 units 10–20 units Have patient clench 
jaw. 3 injection points: 
1st at maximum bulge 
of muscle, 2nd at 
1 cm lateral to anterior 
border of masseter 
muscle just superior 
to mandibular margin, 
3rd at 1 cm medial to 
the lateral border of 
the masseter muscle 
just superior to man-
dibular margin

Hyper-hidrosis 
[1, 2]

1 per cm2

(30–40 total 
injection points 
per area)

1.5–2 units/cm2

(50–100 per 
axilla, 50–150 
per palm, 50–200 
per sole)

150–300 
per axilla

Minor’s starch iodine 
test delineates affected 
area

Fillers

•	 General guidelines
◦	 Many patients tolerate without anesthesia. Can consider topical 30% lido-

caine 1 h before treatment. May consider nerve blocks for lip injections 
(Fig. 1)

◦	 High patient satisfaction due to immediate result. Last 6 months to 2 years 
depending on filler
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◦	 Cost depends on volume injected

Name of Filler Source Best for which 
location?

Anesthetic 
in the 
product?

How long does 
it last?

Hyaluronic Acid Fillers

Thin Belotero Bal-
ance [4–6]

Bacteria- 
Derived

Vertical lip lines No Up to 6 months

Thinner

Thicker

Juvederm Vol-
bella XC [5–7]

Bacteria- 
Derived

Plump and 
contour lips

Yes (if XC) Up to 1 year

Juvederm Ultra 
Plus XC [5–7]

Bacteria- 
Derived

Plump and 
contour lips

Yes (if XC) Up to 1 year

Juvederm Ultra 
XC [5–7]

Bacteria- 
Derived

Plump lips Yes (if XC) Up to 1 year

Juvederm XC 
[5–7]

Bacteria- 
Derived

Lifting cheeks, 
plump lips,  
marionette lines

Yes (if XC) Up to 1 year

Juvederm 
Voluma XC 
[5–7]

Bacteria- 
Derived

Plump cheeks 
and mid-face

Yes (if XC) Up to 2 years

Fig. 1   Upper face botulinum toxin injection points. Illustrations by Jay Knipstein
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Name of Filler Source Best for which 
location?

Anesthetic 
in the 
product?

How long does 
it last?

Thinner

Thicker

Restylane Silk 
[5, 6, 8]

Bacteria- 
Derived

Plump lips and 
marionette lines, 
tear troughs

Yes Up to 6 months

Restylane [5, 
6, 9]

Bacteria- 
Derived

Fine face 
wrinkles, 
marionette lines, 
tear troughs, 
plump lips (but 
more swelling 
than Juvederm 
products)

Varies 
(if it has 
an–L it has 
lidocaine)

Up to 1 year

Restylane 
Refyne [5, 6, 
10]

Bacteria- 
Derived

Mild to moder-
ate marionette 
or laugh lines

Yes Up to 1 year

Restylane 
Defyne [5, 6, 
11]

Bacteria- 
Derived

Nasolabial folds 
and moderate to 
severe mario-
nette lines

Yes Up to 1 year

Restylane Lyft 
(formerly Per-
lane) [5, 6, 12]

Bacteria- 
Derived

Cheek volume Yes Up to 18 months

Calcium Hydroxylapatite

Radiesse [5, 
6, 13]

Synthetic Nasolabial folds 
and cheeks; DO 
NOT use in lips

No (must 
be added)

>12 months

Poly-L-Lactic Acid

Sculptra [5, 
6, 14]

Synthetic Plump cheeks, 
nasolabial folds

No (must 
be added)

18–24 months

Chemical Peels

•	 General Techniques/Guidelines
◦	 Pre-peel precautions [15]:

■	 Priming skin with depigmenting agents such as hydroquinone (especially 
for darker skin types prone to post-inflammatory hyperpigmentation) or 
retinoic acid daily for 2–4 weeks prior to peel, stopping 3–5 days before 
the procedure and use of sunscreens up until and after the chemical peel
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■	 Discontinue topical retinoids 3–7 days before the peel
■	 Instruct patient not to bleach, wax, scrub, massage or use depilatories 

1 week prior to peel
■	 Use prophylaxis in patients with active herpes simplex or history of her-

pes simplex with an antiviral such as acyclovir 200 mg 5 times a day, or 
valaciclovir 1 g 3 times a day—start 2 days prior to the peel and continue 
for 10–14 days after peeling

◦	 Intra-peel precautions [15]:
■	 Degrease skin with alcohol followed by a mild acetone scrub
■	 After cleaning, apply solution to the face using a sable brush, cotton 

tipped applicators, cotton balls, or 2 × 2 gauze sponges
■	 Sensitive areas like the inner canthus of the eye and nasolabial folds 

should be protected with petroleum jelly.
■	 The neutralizing agent should be available (if applicable) prior to begin-

ning the peel in case early termination of the peel is necessary
■	 Keep normal saline readily available in case a peel makes contact with 

the eyes and the eyes need to be flushed
■	 Feather the edges of medium and deep peels with a lower concentration 

peel especially in dark-skinned patients to prevent demarcation lines
◦	 Post-peel precautions [15]:

■	 Cold water compresses and gentle moisturizers or petroleum jelly can be 
used in the immediate post-peel period to help minimize discomfort

■	 A mild soap for cleansing can be started the same day following the peel
■	 For any crusting, an antibacterial ointment should be used to prevent 

infection
■	 Strict photoprotection should be recommended
■	 Avoid glycolic acid or retinoid products until desquamation has subsided
■	 Counsel patients on recognizing and reporting complications such as pus-

tules, blisters, persistent redness, crusting or oozing so that appropriate 
action can be taken

•	 Glycolic acid peels [16–18]
◦	 Uses: fine wrinkles, melasma, dyspigmentation
◦	 Ranges from very superficial to superficial peel depending on concentration 

(30–70%)
◦	 Consider test spot in very dark skin.
◦	 Start at 30% for 4–6 min depending on patient response.
◦	 Must be neutralized with sodium bicarbonate. Neutralize early if pain, ery-

thema, vesiculation.
◦	 May see fine frosting if deeper peel
◦	 Repeat monthly. Increase concentration as tolerated to 70% max

•	 Salicylic acid peel [16–18]
◦	 Uses: acne, fine wrinkles, photoaging
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◦	 30% for acne
◦	 No neutralization required
◦	 May notice pseudofrosting, representing crystallization
◦	 Leave on 5–7 min and no neutralization required (wash face afterwards)
◦	 Safer for darker phototypes

•	 Trichloracetic acid peels (TCA) [16–18]
◦	 Most commonly use 15–35%. Higher concentrations OK for face, but use 

caution for neck and chest where concentrations of 15–20% are best.
◦	 Superficial peel = 10–25%; Use: fine wrinkles, dyspigmentation, melasma
◦	 Medium peel = 25–50%; Use: fine to medium wrinkles, AKs, SKs, dyspig-

mentation
◦	 Deep peel = > 50%; Use: fine to deep wrinkles, verruca
◦	 Frost levels:

■ 	 <25%: Minimal frosting—just erythema (level I)
■	 25–35%: Patchy frosting (level II)
■	 >35%: Compact, porcelain-like frost (level III)

◦	 No neutralization required
◦	 Place patients supine or slight Trendelenberg position to reduce risk of ocu-

lar contact when applying
◦	 Prepare patient with petroleum jelly as barrier to medial/lateral canthi, 

nasolabial folds and corners of the mouth prior to beginning the peel
Immediately blot any tears to avoid retrograde “wicking” of TCA into eyes

◦	 Medium/deep TCA peels arestrong peels with significant erythema, tender-
ness and desquamation after treatments—recommend 1 week off work for 
peeling

•	 Jessner’s: Combination of salicylic acid, lactic acid, and resorcinol ethanol 
[16–18]
◦	 Used for acne, melasma, post-inflammatory hyperpigmentation, lentigines, 

freckles, and photodamage, AKs (if combined with TCA-35%)
◦	 Cautions: Pregnancy category C, active inflammation, dermatitis, or infec-

tion of the area to be treated; isotretinoin therapy within 6 months of peel-
ing; and delayed or abnormal wound healing, type V & VI skin

◦	 For superficial peeling, two coats are usually applied. Additional coats 
increase the depth of peeling

◦	 No neutralization required (wash face afterwards)
◦	 No frosting

•	 Baker-Gordon-Peel (Deep Phenol Peel): combination of 3 mL USP liquid 
phenol, 2 mL tap water, 8 drops of Septisol liquid soap, 3 drops of croton oil 
[16–18]
◦	 Full face peels must be done in a facility where IV access and sedation is 

available, cardiac status can be monitored and immediate emergency inter-
vention is available

◦	 High risk for depigmentation and significant medical risks:
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■	 Poor candidates = Fitzpatrick skin type V and VI, freckled patients, long 
history of sun exposure, Asian patients, male patients with thicker and 
oilier skin. Phenol is absorbed through the skin, detoxified in the liver, 
and excreted by the kidneys and can cause cardiac arrhythmias, so avoid 
in patients with significant kidney, liver or heart disease

■	 Ideal patients = Non-freckled Fitzpatrick types I and II

Microneedling

•	 Multiple devices available with and without radiofrequency
◦	 Most come in electrical pen forms which can be stamped or applied in circu-

lar or cross-hatched patterns to affected areas [18].
■	 Depth of needling ranges from 0 to 3 mm. Reduce depth in areas of thin 

skin and over bony prominences [18].
◦	 Resurfacing treatment great for improving texture, reducing pore size, acne 

scarring, wrinkles (especially perioral), some pigmentation [18].
◦	 Great for darker skin phototypes, as it has decreased risk of hyperpigmenta-

tion compared with laser [18].
◦	 Endpoint is erythema or pin-point bleeding [18].
◦	 Improved outcomes may be seen with the addition of topical application or 

dermal injection of platelet-rich plasma [19].
◦	 Can also be used to enhance topical drug delivery—however caution is needed as 

these products introduced dermally can cause unforeseen skin reactions [18].

Plasma-Rich Platelet Injections

•	 Platelet-rich plasma injections [20, 21]
◦	 Promising treatment for androgenetic alopecia with some early studies in 

cicatricial alopecias where it may have some benefit
■ Can increase hair diameter, hair density and decrease hair loss

◦	 Also used for facial rejuvenation via intradermal injection technique or with 
microneedling

◦	 Multiple systems available for blood draw and extraction of platelet-rich 
plasma via centrifugation

◦	 Use in scalp alopecia [20, 21]
■	 Administered via injections or introduced following scalp microneedling

•	 Injections
◦	 Recommended utilizing 3 cc syringes with 27–30 gauge needles
◦	 Injections placed just above periosteum with aliquots of 0.5–1 cc, 

spaced about 1 inch apart
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◦	 Usually pain is minimal and no pain relieving strategies other than 
distraction used

◦	 Can consider cold air chiller for epidermal numbing if needed
•	 Microneedling

◦	 Topical numbing likely needed
■	 Treatment schedule: monthly injections for 3–5 months then for mainte-

nance every 6–12 months
◦	 Use in facial rejuvenation

■	 Recommend topical numbing with 30% lidocaine for 30–60 min prior to 
treatment

■	 Start with intradermal injections then remainder can be microneedled into 
skin

■	 Post-procedure apply petrolatum or other post-procedure cream
■	 No make-up or application of any other lotions/fragrances/skin care prod-

ucts for 48 h
■	 Treatment schedule: treatments every 4–6 weeks initially or every 

4–6 months for maintenance

Sclerotherapy

•	 Hypertonic saline (11.7–23.4%) for telangiectasias (<1 mm), venulectasias 
(1–2 mm) [22, 23]
◦	 Clean with alcohol before injecting
◦	 Targets are the 1 mm venules
◦	 When finished with each injection, immediately bandage injection site with 

cotton balls and tape
◦	 Patient instructions: 2 weeks of compression stockings 24 h a day except 

while bathing, first 48 h keep compression stockings on at all times
◦	 Potential side effects: necrosis, hyperpigmentation, pain/cramping
◦	 Dose limitation: 10 mL

•	 Sodium tetradecyl sulfate: telangiectasias (<1 mm, 0.1–0.25%), venulectasias 
(1–2 mm, 0.25–0.5%), reticular veins (2–4 mm, 0.25–0.5% foam), non-sa-
phenous varicose veins (3–8 mm, 0.5–1.0% foam), saphenous varicose trunks 
(>5 mm, 1.0–3.0% foam) [22, 23]
◦	 This comes as 1 and 3% solution and can be injected in these concentrations 

or diluted with bacteriostatic saline to 0.1% or 0.3% solution and foamed 
with a 3-way stopcock

◦	 Technique and patient instructions as above
◦	 Potential side effects: pain, necrosis, HYPERPIGMENTATION
◦	 Dose limitation: 10 mL of 3%
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•	 Glycerin: for telangiectasias (<1 mm), venulectasias (1–2 mm), telangiectatic 
matting [22, 23]
◦	 Potential side effects: pain/cramping, low risk of hyperpigmentation, hema-

turia w/injections >10 mL
◦	 Dose limitation: 10 mL

Body Contouring

•	 Deoxycholic acid (Kybella) [22]
◦	 Dosage [24]

■	 A single treatment consists of up to a maximum of 50 injections, 0.2 mL 
each (up to a total of 10 mL), spaced 1 cm apart

■	 Up to 6 single treatments may be administered at intervals no less than 
1 month apart

◦	 Precautions [24]
■	 Screen patients for other potential causes of submental convexity/fullness 

(e.g., thyromegaly and cervical lymphadenopathy)
■	 Give careful consideration to the use of Kybella in patients with excessive 

skin laxity, prominent platysmal bands or other conditions for which reduc-
tion of submental fat may result in an aesthetically undesirable outcome

◦	 Injection Technique [24]
■	 To avoid injury to the marginal mandibular nerve:

•	 Do not inject above the inferior border of the mandible
•	 Do not inject within a region defined by a 1–1.5 cm line below the 

inferior border (from the angle of the mandible to the mentum)
•	 Inject only within the target submental fat treatment area (see Figs. 2, 

3 and 4)
■ 	Avoid injection into the platysma:

•	 Prior to each treatment session, palpate the submental area to ensure 
sufficient submental fat and to identify subcutaneous fat between the 
dermis and platysma (pre-platysmal fat) within the target treatment 
area (Fig. 3)

■ 	The number of injections and the number of treatments should be tailored 
to the individual patient’s submental fat distribution and treatment goals

■ 	Outline the planned treatment area with a surgical pen and apply injection 
grid to mark the injection sites (Fig. 4)

■ 	Using a large bore needle, draw 1 mL of Kybella into a sterile 1 mL 
syringe and expel any air bubbles in the syringe barrel

■ 	Have the patient tense the platysma. Pinch the submental fat and, using a 
30 gauge (or smaller) 0.5 inch needle, inject 0.2 mL of Kybella into the 
pre-platysmal fat (see Fig. 3) next to each of the marked injection sites by 
advancing the needle perpendicular to the skin

■ 	Avoid injecting into post-platysmal fat and withdraw needle if any resist-
ance is met

◦	  Counsel patients on post-procedure pain, numbness, swelling and bruising [24]
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Fig. 2–4   Danger Zones and Injection Patterns for Kybella. Illustrations by Jay Knipstein
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•	 Cryolipolysis (CoolSculpt) [25, 26]
◦	 FDA and off-label treatment sites shown in figure below
◦	 Patient must have subcutaneous fat that can be pinched for applicator to be 

applied; treatment not effective on visceral fat
◦	 After application of cold stimulus, the treatment area is massaged, which 

can be the most painful part
◦	 Common complications = erythema, bruising, swelling, sensitivity, and pain

Lasers

•	 Intense pulsed light (IPL) [27]
◦	 Wavelength and target varies based on filter used (500–1200 nm)
◦	 Most common uses: chronic photodamage (lentigines, telangiectasias) or 

hair removal in Fitzpatrick skin types I–III
■	 Endpoint for lentigines = darkening
■	 Endpoint for telangiectasias = disappearance or blue discoloration

◦	 Not ideal for skin types IV–VI
■	 If you are going to treat these skin types, use longer wavelength filters or 

lower fluences + longer pulse widths
•	 Pulse dye laser (595 nm) [27]

◦	 Targets oxyhemoglobin, best for red, pink or purple vascular lesions
◦	 Works better for small caliber, more superficial vessels
◦	 Facial telangiectasia, rosacea, port-wine stain (PWS), spider veins, poikilo-

derma of civatte, cherry angiomas (if small size)
■	 Longer pulse duration is effective for most facial telangiectasia while also 

being nonpurpuric. May need longer pulse duration for some large caliber 
facial telangiectasia.

■	 Shorter pulse durations will cause purpura but more effective for treat-
ment of PWS or cherry angiomas

◦	 Can also treat scars or basal cell carcinomas—short pulse durations
■	 Scars: usually start 10 mm spot size, 1.5 ms pulse duration, 7 J/cm2 flu-

ence (settings for V-beam 595 nm pulse dye laser)
■	 Basal cell carcinomas: 10 mm spot size, 1.5 ms pulse duration, 7–9 J/cm2 

fluence; cryo OFF, 3–4 passes to purpuric grey look. Include 3–4 mm 
margin around visible tumor (settings for V-beam 595 nm pulse dye laser)

•	 Potassium titanyl phosphate (KTP) laser (Frequency-doubled Nd:YAG laser) 
(532 nm) [27]
◦	 Wavelength is close to an absorption peak of hemoglobin (542 nm) so useful 

for some vascular lesions, like telangiectasias
◦	 Rarely causes purpura
◦	 Also useful for lentigines
◦	 Best for Fitzpatrick skin types I–III, but can be used in darker skin for cer-

tain situations (e.g. dermatosis papulosis nigra)
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•	 Alexandrite (755 nm) [27]
◦	 Best for laser hair removal in skin types I–III

•	 Diode (810 nm; 940 nm) [27]
◦	 Best for laser hair removal in skin types I–III

•	 Nd:Yag laser (1064 nm) [27]
◦	 One of the safest lasers for dark skin because absorption of melanin is lim-

ited
◦	 Can treat deep vascular lesions and spider veins up to 3 mm in size, but 

requires high fluences and long pulse widths for efficacy so can be painful
◦	 Cooling = critical for pain control and to reduce the risk of burns and scarring
◦	 Hair removal

Settings for Hidradenitis suppurativa/hair removal [28]:

Location Fitzpatrick Skin Type Fluence (J/cm2) Pulse Duration (msec)

Face I–III 40–60 10–20

IV 35–50 15–30

V 30–45 20–35

VI 20–40 35

Body I–III 45–60 10–20

IV 40–55 15–30

V 40–50 20–35

VI 35–50 35

◦	 Treatment Technique
■	 APPLY thin layer of clear gel (such as ultrasound gel, except for lentigines (no 

gel)) for increased epidermal protection and easy gliding of the handpiece.
■	 PRE-COOL the skin (full contact with skin) to prevent epidermal damage. 

Larger, darker vessels require longer pre-cooling.
■	 START with “test pulse”: Longer pulse durations (PD) and lower fluences are 

safer. Gradually decrease PD or increase fluence to reach desired endpoint. 
Do NOT stack pulses. Potential adverse reactions may take 24–48 h to appear.

■	 POST-COOL by placing copper tip of handpiece back onto the treated areas 
and can ice afterwards.

■	 AVOID: heat/sun exposure for at least 24 h
■	 Recommended time interval between treatments: at least 4–6 weeks
■	 Larger reticular veins may take months to resolve and should not be treated 

before then.

**Note: When treating with fluences above 50 J/cm2 in darker skinned patients, recom-
mend using a PD of 35 ms or greater [28]
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◦	 Possible reactions [27]
■	 Erythema and bruising are common and resolve with time
■	 Urticarial (hive-like) reaction may occur with smaller vessels
■	 If blister occurs, treat like a wound
■	 Hemosiderin staining (iron leaking from tissue from blood breakdown) may 

occur and usually resolves with time
■	 Dark coagulum in larger vessels can be removed 1–2 weeks post-treatment 

by nicking vessel with needle and applying pressure to force out coagulum
◦	 Pearls

■	 Endpoints will vary based on type, size, color, volume, pressure or location 
of vein.

▪	 Always observe epidermis during treatment, watching for signs of damage 
(blanching or gray coloration). If this occurs, quickly apply cooling (NOT 
ice)

■	 If “popping” and extravasation occur (vessel rupture), reduce the fluence, 
lengthen PD, or cool/compress area

■	 For leg veins: use gel, first treat larger/feeder veins, treat distal to proxi-
mal; palpate post-treatment to see if re-fills (can re-treat the area if refills); 
patients can cool the area after treatment, DO NOT wear compression stock-
ings after treatment

•	 Q-switched (QS) lasers [27]
◦	 Best for pigmented lesions, tattoos
◦	 Examples:

■	 QS Ruby
■	 QS Alexandrite
■	 QS Nd:Yag

•	 Fractional resurfacing lasers [27]
◦	 Nonablative

■	 Nonablative lasers work via subtle thermal effects on dermis → stimu-
lates a wound healing response

◦	 Ablative
■	 Depending on settings these lasers can be used to fully ablate epidermal 

lesions or in deeper fractional capacity to break up scars/wrinkles and 
build collagen

■	 No isotretinion for 1 year and no topical retinoids for 2 weeks
■	 Pre/post-treatment medications

•	 Valium 5 mg and Vicodin 5/500 30 min–1 h before procedure
•	 HSV prophylaxis—Valtrex 500 mg BID or acyclovir 200 mg 5x/day 

for 5 days starting 1 day before procedure
•	 Can give prednisone 20 mg/day for 3–5 days to decrease swelling

■	 Examples:
•	 Carbon dioxide (CO2) laser (10600 nm)
•	 Erbium: Yag laser (2940 nm)
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Biopsy Technique [1, 2]

In the Context Of …

•	 Alopecia
◦	 Best to biopsy an established area of hair loss

▪	 Avoid the advancing border [2]
◦	 If the clinical differential diagnosis includes both scarring and non-scarring 

processes, best to perform two 4-mm punch biopsies, with one being sectioned 
horizontally and the other vertically

◦	 If the clinical differential diagnosis includes only scarring processes, a single 
4-mm punch biopsy specimen sent for vertical sectioning is usually sufficient

◦	 If clinical differential diagnosis includes only non-scarring processes, a single 
4-mm biopsy specimen sent for horizontal sectioning is usually sufficient

◦	 Trichoscopy can help target highest yield areas where pathology is present
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•	 Bullous disorders
◦	 Ideal biopsy captures both portions of the blister and intact skin so that the 

level of the split and the nature of the accompanying inflammatory infiltrate 
can be characterized.

◦	 Saucerization removal of an entire intact small bullae or vesicle is optimal
◦	 Alternative: Saucerization or punch at the very edge of a large bullae
◦	 Avoid old bullae (>12 h), as these are more likely to develop secondary epi-

dermal necrosis and introduce diagnostic difficulty with SJS/TEN
◦	 For DIF: see: immunodermatology methods below

•	 Inflammatory disorders (NOS)
◦	 >/= 4-mm punch (standard) from clinically inflamed-appearing skin
◦	 AVOID areas of suspected secondary change/trauma
◦	 Saucerization through upper reticular dermis is usually adequate for processes 

suspected to be epidermal (e.g. psoriasis versus spongiotic dermatitides)
◦	 Sometimes two 4-mm punch biopsies at different sites can be helpful, espe-

cially if there is some morphologic variation by anatomic location

•	 Melanocytic lesions
◦	 The biopsy should contain the entire lesion whenever possible, as complete 

architectural evaluation by the pathologist is critical for making an accurate 
diagnosis

◦	 Excisional biopsy down to subcutis with 1-to-2 mm margins of normal skin 
is considered the gold standard (can take the form of a punch biopsy for small 
lesions)

◦	 Saucerization removal with 1-to-2 mm margins of normal skin is adequate in 
the majority of macular lesions

◦	 Acral lesions:
▪	 Score the biopsy specimen perpendicular to the dermatoglyphs and inform 

the lab to section parallel to the nicked edge to prevent the artifactual 
appearance of melanocyte confluence and the overdiagnosis of melanoma

▪	 PEARL: Can score around acral lesions with a #15 blade to better guide 
saucerization and minimize the likelihood of too superficial a sample and 
a positive margin

◦	 Facial lesions:
▪	 When lentigo maligna is a clinical possibility, a broad thin saucerization 

or multiple thin saucerizations from within the lesion are an acceptable 
alternative to a deep excisional biopsy

▪	 Choose representative areas based on dermoscopy within a heterogeneous 
lesion

◦	 Partial sampling of large lesions via a punch biopsy can lead to an incorrect 
diagnosis, and therefore should be avoided whenever possible [3]
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•	 Livedo reticularis/ livedo racemosa
◦	 Incisional (wedge) biopsy from center of the lesion down to deep subcutis 

with a #15 blade
◦	 Alternative is the telescoping punch technique (e.g. 6-mm punch down to adi-

pose, followed by 4-mm punch to obtain deeper subcutis)

•	 Lymphoma
◦	 Patches or thin plaques suspicious for mycosis fungoides/CTCL

▪	 Broad thin saucerization taken to the upper reticular dermis is often supe-
rior to small punch biopsies

▪	 Provides more surface area for morphologic examination (especially 
epidermotropism) and increases the potential yield for TCR gene rear-
rangement studies

◦	 Nodules suspected to be lymphoproliferative disorders
▪	 Large incisional or (>/= 6-mm) punch biopsies including subcutis to 

allow for thorough architectural evaluation and adequate tissue for the 
performance of immunostains and molecular analysis

•	 Panniculitis
◦	 A incisional/wedge biopsy down to deep subcutis or fascia is best
◦	 Telescoping punch technique is alternative (see above)

•	 Pigmentary anomalies and connective tissue nevi/hamartomas
◦	 Perform two >/= 4-mm punch biopsies (normal and abnormal skin) to allow 

for histopathologic comparison
•	 Retiform purpura

◦	 Incisional/wedge or telescoping punch technique from both center and edge 
of painful lesion [4]

◦	 Avoid frankly necrotic or ulcerated foci

•	 Ulcers (NOS)
◦	 If the setting of a broad clinical differential diagnosis, a perilesional wedge 

or telescoping punch biopsy of the edge is best
◦	 Avoid ulcer bed in most cases (will show non-specific vascular damage)

•	 Vasculitis

◦	 For H&E: >/= 4-mm punch biopsy of an established purpuric lesion (>/= 
72 h) [5]

◦	 For DIF: see: immunodermatopathology methods below
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Immunodermatopathology

•	 Direct immunofluorescence study (DIF)
◦	 Media

▪	 Transport media such as Michel’s (most commonly used) or Zeus’
▪	 Alternatives include normal saline (saline soaked gauze) or liquid nitrogen 

(cannot be allowed to thaw)
◦	 Where to take biopsy:

▪	 Immunobullous disorders [6]
•	 >/= 4-mm punch specimen taken from non-bullous lesional skin or 

perilesional skin within 1 cm of bullae
•	 DIF is the gold standard for diagnosis => slightly more sensitive than 

indirect immunofluorescence and ELISA studies when performed  
correctly [7]

▪	 Vasculitis
•	 >/= 4-mm punch specimen taken from lesional skin <24 h old [8]

•	 Salt-split skin
◦	 Technique that induces separation at the lamina lucida
◦	 Can be performed as adjunct to DIF or IIF study to help localize the site of 

antibody binding (above or below the lamina lucida) and narrow the differen-
tial diagnosis particularly for bullous diseases

◦	 For DIF:
▪	 Upon request can be performed on specimens initially placed in Michel’s 

media, which are then transferred to 1 M sodium chloride (NaCl) or  
ethylenediaminetetraacetic acid (EDTA) to induce split

•	 Indirect immunofluorescence study (IIF)
◦	 Often only performed in specialized testing centers (can send specimen out)
◦	 Specimen is blood drawn from the patient (plain red top or serum separator 

tube).
	 Depending on the differential diagnosis, the lab will use animal substrate or 

human skin [not from the actual patient] incubated with progressive dilutions 
of the patient’s serum to detect and localize pathogenic antibodies

•	 Enzyme-linked immunosorbent assay (ELISA)
◦	 This is a type of antigen specific serologic test
◦	 Commercially available tests available for detection of IgG antibodies 

directed at:
▪	 Dsg1 and Dsg 3 => pemphigus foliaceous and pemphigus vulgaris
▪	 BPAG1 and BPAG2 => bullous pemphigoid
▪	 Collagen VII => epidermolysis bullosa acquisita and bullous lupus ery-

thematosus
◦	 Sample is blood drawn from the patient (plain red top or serum separator tube)
◦	 Can be useful in confirming above diagnoses with supportive histopathologic 

findings (when DIF inconclusive or not available)
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◦	 False negatives do occur (some patients have antibodies to epitopes not recog-
nized by the commercial tests or less common antigens)

◦	 Levels can be used to monitor disease activity/ track response to therapy

Ancillary Molecular Testing in Dermatopathology

•	 Histopathologically ambiguous melanocytic lesions
◦	 Array comparative genomic hybridization (aCGH)

▪	 Identifies copy number variations throughout the entire genome
▪	 Unlike the FISH assay (see below) that measures variations at predefined 

genetic loci known to be commonly affected in melanoma
▪	 Performed on formalin fixed paraffin embedded (FFPE) tissue
▪	 Multiple copy number variations often involving portions of chromo-

somes 1, 6, 8, 9 and 11 support a molecular diagnosis of melanoma [9]
▪	 With rare exceptions, nevi do not demonstrate copy number alterations
▪	 Limitations:
▪	 Higher tumor tissue requirement, expense and unknown significance of 

isolated genetic alterations
▪	 Only available at specialized (usually academic) centers

◦	 Fluorescence in situ hybridization (FISH) melanoma assay
▪	 Detects chromosomal copy number alterations using a combination 

of probes against pre-determined genetic loci known to be commonly 
affected in melanoma

▪	 4–6 probes used in most labs that perform the test
▪	 False negatives (i.e. melanomas that were FISH negative) and false posi-

tives (i.e. nevi that were FISH positive) can both occur
	 ▪	 Performed on FFPE tissue
	 ▪	� Available at several academic centers and as a commercial service 

through NeoGenomics Laboratories.
	 ◦	� Gene expression profiling (GEP) (i.e. Myriad myPath® melanoma 

assay)
	 ▪	� Aims to distinguish benign from malignant melanocytic lesions through 

gene expression profiling of 23 genes by qRT-PCR
	 ▪	 Performed on FFPE tissue (can send unstained slides or tissue block)
	 ▪	� Provides a single diagnostic score that corresponds to benign, indetermi-

nate, or malignant
	 ▪	� Sensitivity 72% and specificity 94% for (unequivocal) cases in one 

non-manufacture conducted study [10]
	 ▪	 Available exclusively as commercial test through Myriad Genetics.
•		  Prognostication of Primary Cutaneous Melanoma

	 ◦	 Decision-Dx Melanoma (Castle Biosciences)
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	 ▪	� Provides assessment of metastatic risk for biopsy-confirmed cutaneous 
melanoma through gene expression profiling of 31 genes by qRT-PCR

	 ▪	 Performed on FFPE (can send unstained slides/tissue block)
	 ▪	� May be able to identify high risk patients with negative sentinel lymph 

node biopsies (SNLB) or who are ineligible or decline SNLB [11]
	 ▪	 Tumors classified as:

◦	 Class 1 (low risk of metastasis)
◦	 Class 2 (high risk of metastasis)

•	 Cutaneous Infections
◦	 PCR for mycobacterial infections and various fungal species [12]
▪	 Can be performed on FFPE tissue and fresh tissue (higher yield)
▪	 Available at specialized testing centers

◦	 Broad range bacterial PCR and sequencing [13]
▪	 Can be performed on FFPE tissue and fresh tissue (higher yield)
▪	 Available at specialized testing centers

◦	 Leishmaniasis culture and PCR [14]
▪	� Available through Center for Disease Control and Prevention (CDC)- 

check website for detailed instructions
▪	 �https://www.cdc.gov/parasites/leishmaniasis/health_professionals/index.

html
▪	� Best to request culture medium ahead of time from CDC, but can also place 

specimen in sterile buffered media (e.g., buffered saline, RPMI, Eagle’s 
growth, Schneider’s, Tobie’s) with a neutral pH (~7–7.4) and then send out

•	 Lymphoma
	 ▪	� T-cell receptor clonality studies may be ordered by the dermatopathologist 

on skin biopsy specimens suspicious for CTCL.
	 ▪	� Detection of a monoclonal population of T-cells can further support histo-

pathology and immunophenotypic findings in establishing a diagnosis of 
CTCL.

	 ▪	� Next generation sequencing technique is gradually replacing capillary 
electrophoresis as the preferred modality for clonality detection given its 
higher sensitivity [15]

•	 Sebaceous neoplasms [16]
▪	 Immunohistochemistry for mismatch repair proteins PMS2, MSH6, MLH1, 

MSH2 can be performed on biopsies (FFPE) demonstrating sebaceous adenomas, 
sebaceomas, and sebaceous carcinomas to screen for Muir Torre Syndrome.

•	 Soft Tissue
	 ◦	 Dermatofibrosarcoma protuberans (DFSP) [17]

	 FISH assay: Col1a-PDGFB t(17;22) (q22;q13.1)
	 ◦	 Clear cell sarcoma/ Ewing’s sarcoma [18]

•	 FISH assay: EWSR1-ATF1 t(12;22)(q13;q12) or EWSR1-CREB1 t(2;22)
(q33;q12)

•	 If deemed appropriate, these tests are ordered by the dermatopathologist

https://www.cdc.gov/parasites/leishmaniasis/health_professionals/index.html
https://www.cdc.gov/parasites/leishmaniasis/health_professionals/index.html
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What’s the Differential Diagnosis If Your Patient’s  
Biopsy Shows…

•	 Acantholysis
◦	 Darier’s (plus dyskeratosis)
◦	 Grover’s (small lesions; dyskeratosis sometimes)
◦	 Hailey Hailey (no dyskeratosis; full thickness)
◦	 Pemphigus Foliaceous (superficial only)
◦	 Pemphigus Vulgaris (suprabasilar, no necrosis, deep follicular extension)
◦	 Dowling Degos/Galli Galli (occurring within lentigo-like lesions)

•	 CD-30 positivity
◦	 Prudent to rule out scabies clinically
◦	 Can occur in other various reactive conditions
◦	 In the context of clinically suspected lymphoproliferative disorder:

▪	 Lymphomatoid papulosis
▪	 Anaplastic large cell lymphoma (ALCL)
▪	 Transformed mycosis fungoides

•	 Eosinophilic spongiosis
◦	 Erythema toxicum neonatorum
◦	 Bullous pemphigoid (prodromal)
◦	 Allergic contact dermatitis
◦	 Spongiotic drug eruptions
◦	 Arthropod bite reaction
◦	 Incontinentia pigmenti (with dyskeratosis)
◦	 Parasitic infestations
◦	 Herpes gestationis
◦	 Eosinophilic pustular folliculitis

•	 Granulomatous dermatitis
◦	 Narrow differential diagnosis by pattern:

▪	 Naked (sarcoidal)
▪	 Tuberculoid
▪	 Caseating
▪	 Palisading
▪	 Suppurative

◦	 AFB, Fite, PAS, GMS, Gram: can be used to exclude infection
▪	 Consider biopsy for tissue culture if clinical suspicion high

◦	 Examination under polarized light may identify/exclude certain foreign bodies

•	 Lichenoid interface dermatitis
◦	 Lichen planus
◦	 Lichenoid drug eruption
◦	 Fixed drug eruption (usually with eosinophils)
◦	 Lupus erythematosus (some forms; usually more vacuolar)
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◦	 Pityriasis lichenoides
◦	 Mycosis fungoides (not a true dermatitis; necrotic keratinocytes should be rare 

to absent)
◦	 Pigmented purpuric dermatosis (lichenoid-variant)
◦	 Lichenoid graft versus host disease
◦	 Benign lichenoid keratosis

•	 Neutrophilic dermatitis
◦	 Intraepidermal neutrophils:

▪	 Psoriasis
▪	 Transient neonatal pustular melanosis
▪	 Halogenoderma
▪	 Acropustulosis of infancy
▪	 Dermatophyte
▪	 Impetigo
▪	 Seborrheic dermatitis
▪	 Syphilis

◦	 Dermal neutrophils:
▪	 Sweet syndrome
▪	 Pyoderma gangrenosum
▪	 Bechet disease
▪	 Leukocytoclastic vasculitis
▪	 Erythema elevatum diutinum
▪	 Linear IgA bullous dermatosis
▪	 Bullous lupus erythematosus
▪	 Dermatitis herpetiformis

•	 Psoriasiform dermatitis
◦	 Psoriasis
◦	 Chronic spongiotic dermatitis
◦	 Pityriasis rubra pilaris
◦	 Mycosis fungoides (often concurrently lichenoid)

•	 Spongiotic dermatitis
◦	 Contact dermatitis
◦	 Dyshidrotic eczema
◦	 Nummular dermatitis
◦	 Stasis dermatitis
◦	 ID reaction
◦	 Pityriasis rosea
◦	 Seborrheic dermatitis
◦	 Spongiotic form of pigmenting purpuric dermatosis



129Dermatopathology Pearls

References

	 1.	Elston D, Ferringer T. Dermatopathology, 2nd ed. Elsevier; 2014.
	 2.	Elston DM, Stratman EJ, Miller SJ. Skin biopsy: biopsy issues in specific diseases. J Am 

Acad Dermatol. 2016;74(1):1–16. quiz 17-18.
	 3.	Karimipour DJ, Schwartz JL, Wang TS, et al. Microstaging accuracy after subtotal incisional 

biopsy of cutaneous melanoma. J Am Acad Dermatol. 2005;52(5):798–802.
	 4.	Wysong A, Venkatesan P. An approach to the patient with retiform purpura. Dermatol Ther. 

2011;24(2):151–72.
	 5.	Carlson JA, Cavaliere LF, Grant-Kels JM. Cutaneous vasculitis: diagnosis and management. 

Clin Dermatol. 2006;24(5):414–29.
	 6.	van Beek N, Zillikens D, Schmidt E. Diagnosis of autoimmune bullous diseases. J Dtsch 

Dermatol Ges. 2018;16(9):1077–91.
	 7.	Sardy M, Kostaki D, Varga R, Peris K, Ruzicka T. Comparative study of direct and indirect 

immunofluorescence and of bullous pemphigoid 180 and 230 enzyme-linked immunosorbent 
assays for diagnosis of bullous pemphigoid. J Am Acad Dermatol. 2013;69(5):748–53.

	 8.	Kulthanan K, Pinkaew S, Jiamton S, Mahaisavariya P, Suthipinittharm P. Cutaneous leu-
kocytoclastic vasculitis: the yield of direct immunofluorescence study. J Med Assoc Thai. 
2004;87(5):531–5.

	 9.	Lee JJ, Lian CG. Molecular testing for cutaneous melanoma: an update and review. Arch 
Pathol Lab Med. 2018.

	10.	Reimann JDR, Salim S, Velazquez EF, et al. Comparison of melanoma gene expression score 
with histopathology, fluorescence in situ hybridization, and SNP array for the classification 
of melanocytic neoplasms. Mod Pathol. 2018;31(11):1733–43.

	11.	Gerami P, Cook RW, Russell MC, et al. Gene expression profiling for molecular staging of 
cutaneous melanoma in patients undergoing sentinel lymph node biopsy. J Am Acad Derma-
tol. 2015;72(5):780–785 e783.

	12.	Chung J, Ince D, Ford BA, Wanat KA. Cutaneous infections due to nontuberculosis myco-
bacterium: recognition and management. Am J Clin Dermatol. 2018.

	13.	Akram A, Maley M, Gosbell I, Nguyen T, Chavada R. Utility of 16S rRNA PCR performed 
on clinical specimens in patient management. Int J Infect Dis. 2017;57:144–9.

	14.	Practical Guide for Specimen Collection and Reference Diagnosis of Leishmaniasis. In: 
CDC, ed: CDC’s Division of Parasitic Diseases and Malaria; 2016.

	15.	Sufficool KE, Lockwood CM, Abel HJ, et al. T-cell clonality assessment by next-genera-
tion sequencing improves detection sensitivity in mycosis fungoides. J Am Acad Dermatol. 
2015;73(2):228–236 e222.

	16.	Pollinger TH, Kieliszak CR, Logemann N, Gratrix ML. Analysis of sebaceous neoplasms for 
DNA mismatch repair proteins in muir-torre syndromfe. Skinmed. 2017;15(4):259–64.

	17.	Thway K, Noujaim J, Jones RL, Fisher C. Dermatofibrosarcoma protuberans: pathology, 
genetics, and potential therapeutic strategies. Ann Diagn Pathol. 2016;25:64–71.

	18.	Machado I, Yoshida A, Morales MGN, et al. Review with novel markers facilitates precise 
categorization of 41 cases of diagnostically challenging, “undifferentiated small round cell 
tumors”. A clinicopathologic, immunophenotypic and molecular analysis. Ann Diagn Pathol. 
2018;34:1–12.



131

Acne Keloidalis Nuchae (AKN) [1]

Key Association

•	 Dissecting cellulitis of the scalp

Work Up Pearls

•	 Usually a clinical diagnosis; if biopsied (atypical presentation), must be a deep 
biopsy (below level of follicular bulbs and scar tissue)

•	 If pustules or draining, perform bacterial culture

Treatment Ladder

•	 Topical therapies
◦	 Benzoyl peroxide
◦	 Topical clindamycin
◦	 Topical retinoids: adapalene, tretinoin, tazarotene
◦	 Class II/III topical steroids, intralesional triamcinolone (ILK) injection, 

10–40 mg/ml for keloidal nodules and 3–10 mg/ml for papulopustules. 
Explain the possibility of hypopigmentation with ILK injection.
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•	 Systemic therapies
◦	 Oral doxycycline 50–100 mg BID or minocycline 50–100 mg BID

Outside of the Box Treatment Ideas

•	 Nd:YAG laser
◦	 Often not covered by insurance—have patient check

•	 Excision
◦	 Consider post-op intralesional steroid series (See Keloid “Protocol”)

•	 Oral isotretinoin 0.25 mg/kg daily then 20 mg every 2–3 days

Alopecia

Alopecia Areata [2–4]

What Not To Miss

•	 Autoimmune thyroid disease i.e. Hashimoto’s thyroiditis
•	 Vitiligo
•	 Inflammatory bowel disease

Key DDx

•	 Tinea capitis
•	 Trichotillomania
•	 Traction alopecia
•	 Secondary syphilis
•	 Loose anagen syndrome
•	 Temporal triangular alopecia

Work Up Pearls

•	 CBC with differential
•	 Iron studies
•	 TSH
•	 Vitamin D

Treatment Ladder

•	 Intralesional
◦	 Triamcinolone (5 mg/ml for scalp, 2.5 mg/ml for eyebrow/beard)  

q 4–6 weeks, stop if no response after 6 treatments
◦	 0.1 ml injected at 0.5–1 cm intervals
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•	 Topical therapies
◦	 PEARL: Give topical modalities a three-month trial
◦	 Class I or II topical steroid +/−5% minoxidil solution/foam BID
◦	 Anthralin 0.5–1.0% cream (at home)

•	 Short contact: start 20 min daily, then increase by 10 min every 2 weeks 
until reach 1 h or time required to elicit mild dermatitis.

•	 Continue this contact time qd × 3–6 months
•	 Inform patient about staining of skin

◦	 In office contact allergens
•	 Sensitize initially, two weeks later begin weekly for up to 30 weeks
•	 Usually 8–12 weeks for response
•	 Contraindications- pregnancy, children <10 years old
•	 Examples of allergens:

◦	 SADBE (squaric acid dibutyl ester)
◦	 DPCP (diphenylcyclopropenone)

■ 	 PEARL: DPCP is photosensitive
■ 	 Apply 2% DPCP in office then in 1 week apply 0.001% solution 

nightly once a week AT HOME
■ 	 Need to find compounding pharmacy that will make 0.001% solu-

tion for the patient’s home application
◦	 This concentration can be increased if no response
◦	 Unclear if visible dermatitis is required to produce the Th2 shift

■ 	 Gradually increase to 2–3 nights a week as tolerated
◦	 Topical compounded JAK inhibitor (eg, tofacitinib 2% cream in liposomal 

base)

•	 Oral
◦	 Oral prednisone 30–40 mg/day
◦	 Methotrexate starting at 2.5–5 mg/week increasing as needed to up to 

25 mg/week
◦	 Cyclosporine 2.5–5 mg/kg/day
◦	 Tofacitinib 10–15 mg/day

Outside the Box Treatment options

•	 Narrowband phototherapy
•	 Psoralen + UVA
•	 Excimer laser
•	 PDT
•	 Dupilumab
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Androgenetic Alopecia [5–7]

What Not To Miss

•	 Pathologic hyperandrogenism
◦	 Look for: irregular menses, infertility, hirsutism, severe cystic acne, viriliza-

tion, galactorrhea
•	 Telogen effluvium “unmasking” underlying androgenetic alopecia

Work Up Pearls

•	 Need to be off birth control for 1 cycle and test in the morning while menstruating
◦	 Total and free testosterone
◦	 Dehydroepiandrosterone sulfate (DHEA-S)
◦	 17-hydroxy-progesterone
◦	 Prolactin
◦	 Iron studies
◦	 +/− TSH

Treatment Ladder

•	 Men
◦	 Topical

•	 Minoxidil 5% foam or solution twice daily
•	 4–6 months before any benefit
•	 If discontinued, hair loss will resume in 4–6 months

◦	 Oral
•	 Finasteride 1 mg daily

•	 PEARL: Check baseline PSA if older male (>45). Patient needs to inform 
his physician when getting PSA testing as PSA will be suppressed.

•	 May take up to 12 months to notice significant improvement
•	 Treatment must be continued to maintain effect

•	 Women
◦	 Topical

•	 Minoxidil 5% foam once daily OR 2% solution twice daily

◦	 Oral
•	 Aldactone 50 mg twice a day × 3 months then 100 mg twice a day
•	 Finasteride

•	 If premenopausal, stop 1 month prior to conception
•	 Extreme caution with pregnancy when prescribing to premenopausal women
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•	 Avoid concomitant oral contraceptive pills that contain norgestrel and 
norethinodrone

Outside the Box Treatment Options

•	 Camouflage techniques, i.e powders for the illusion of increased density
◦	 Examples include: Derm Match, Toppik

•	 650–900 nm wavelength laser
◦	 At 5 mW, can increase terminal hair density after 26 weeks
◦	 At home products include infrared “helmet” devices

•	 Platelet rich plasma (PRP)—monthly for 4–6 treatments and then periodically 
for maintenance
◦	 May wish to use in conjunction with newer hair “vitamins,” such as Nutrafol 

or Viviscal
•	 Compounded formulas that combine topical preparations of minoxodil, 

spironolactone and finasteride are available
•	 Combination of tacrolimus 0.3% in Cetaphil cleanser, clobetasol foam, and 

minoxidil 5% foam BID. (Personal communication, Jerry Shapiro, MD, New 
York, NY)

•	 Hair transplantation surgery

Central Centrifugal Cicatricial Alopecia (CCCA) [8]

Key DDx

•	 Androgenetic alopecia
•	 Lichen planopilaris
•	 Folliculitis decalvans

Treatment Ladder

•	 Gentle hair care
◦	 Stop all relaxing, braiding, weaving and corn rowing

•	 Limit relaxing to every 8–12 weeks, ideally every 12 weeks, leave relaxer 
on for 20 min or less

◦	 Limit hot combing/flat ironing to once a week or less
◦	 Avoid mineral oil, petrolatum and alcohol
◦	 Use shea butter, coconut oil, jojoba oil, almond oil, olive oil
◦	 Wash hair at least once every other week

•	 Topical
◦	 Corticosteroids daily until asymptomatic then tapered to 3 days/week for 

maintenance
◦	 Topical minoxidil
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•	 Intralesional
◦	 Triamcinolone 2.5–5 mg/ml injections every month for 5–6 months

•	 Oral
◦	 Doxycycline 100 mg daily for at least 6 months

•	 Once achieved response, you may consider tapering
•	 When remission has been sustained for a year, discontinue

◦	 Antimalarials
•	 Hydroxychloroquine 200 mg BID (or 5 mg/kg/d)

•	 Surgical
◦	 Hair transplantation, once inflammation has been controlled for at least 

1 year

Lichen Planopilaris [9, 10]

Key DDx

•	 Central centrifugal cicatricial alopecia
•	 Keratosis follicularis spinulosa decalvans
•	 Frontal fibrosing alopecia

Treatment Ladder

•	 Limited:
◦	 Class I/II topical corticosteroids
◦	 ILK 2.5–5 mg/ml

■ 	 Target depth of injection is 1–2 mm

•	 Extensive:
◦	 1st line:

■ 	 Oral prednisone 1 mg/kg day × 15 days, then tapered over 4 months to 
halt progression/improve symptoms in rapidly progressive/severe cases

■ 	 Hydroxychloroquine 200 mg BID (or 5 mg/kg/d)
◦	 2nd line:

■	 Methotrexate 10–15 mg/week
◦	 Refractory disease

•	 Cyclosporine 4–5 mg/kg/day × 4–6 months
•	 Mycophenolate mofetil 0.5 g BID × 4 weeks then 1 g BID for at least 

20 weeks

Outside the Box Treatment Options

•	 Pioglitazone 15 mg/day
•	 Can consider a short course of prednisone 1 mg/kg/day × 15 days, then tapered over 

4 months to halt progression/improve symptoms in rapidly progressive/severe cases
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•	 Topical calcineurin inhibitors, especially for areas displaying atrophy or other 
side effects of potent topical steroids

•	 Excimer laser
•	 PRP- every 3 weeks for at least 4 sessions

Telogen Effluvium [11]

Key DDx

•	 Anagen effluvium- attributed to chemotherapy or toxin exposure
•	 Androgenetic alopecia
•	 Loose anagen syndrome- consider in young children, especially females with 

blonde hair

Work Up Pearls

•	 Investigate for triggers
◦	 Physiological (postpartum)
◦	 Febrile states
◦	 Stressors
◦	 Drugs
◦	 Endocrine
◦	 Organ dysfunction
◦	 Hair cycle disorder
◦	 Hair dye application
◦	 Syphilis
◦	 Systemic Lupus

•	 Hair pull test is positive for telogen hairs

Treatment Ladder

•	 Counsel patient about natural history of condition
◦	 PEARL: Cosmetically significant regrowth can take 12–18 months

•	 Removal or treatment of underlying cause (if identifiable)
•	 Cosmetic measures such as hair styling techniques, wigs, and camouflage  

powders
•	 Treat concomitant hair or scalp disorders (such as seborrheic dermatitis)
•	 +/− topical minoxidil

Outside the Box management options

•	 Photography to monitor and assess for improvement
•	 Iron supplementation to ensure ferritin levels >30 mcg/L

◦	 Not well established, but may be helpful in those with iron deficiency  
anemia
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Traction Alopecia [12]

What Not To Miss

•	 Important to diagnose early as it may later develop into an irreversible scarring 
alopecia

Key DDx

•	 Trichotillomania
•	 Frontal fibrosing alopecia

Treatment Ladder

•	 Educate high-risk populations about conditions and practices that may convey 
risk of hair loss (braids, weaves, dreadlocks, ponytails/buns, turban)

•	 Relief of traction on the hair shaft is mainstay of treatment
•	 Avoidance of chemical and thermal treatment of hair
•	 Topical corticosteroids, apply to margin of hair loss
•	 ILK (2.5–5 mg/ml) can down regulate the inflammation

◦	 Space injections 1 cm apart with approximately 0.1 mL injected at each site
•	 Oral/topical antibiotics for anti-inflammatory properties

◦	 Minocycline 50–100 mg twice daily
◦	 Doxycycline 50–100 mg twice daily

•	 Topical minoxidil in advanced cases, hair transplantation when scarring and 
follicular atrophy present

Hidradenitis Suppurativa [13–18]

What Not To Miss

•	 Anemia
•	 Secondary amyloidosis
•	 Fistulae
•	 Nephrotic syndrome
•	 Squamous cell carcinoma
•	 Metabolic syndrome
•	 Association between HS and inflammatory bowel disease
•	 Inflammatory syndromes such as:

◦	 PAPASH (pyogenic arthritis, pyoderma gangrenosum, acne and suppurative 
hidradenitis)

◦	 PASH (pyoderma gangrenosum, acne and suppurative hidradenitis)
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Key DDx

•	 Staphylococcal furunculosis
•	 Crohn’s disease
•	 Granuloma inguinale
•	 Tuberculosis
•	 Mycetoma

Treatment Ladder

•	 Empathy and chronic disease counseling
◦	 Patient support group if available (www.hopeforhs.org)

•	 Behavioral modifications
◦	 Smoking cessation
◦	 Diet, exercise, weight loss, minimize carbohydrates
◦	 Loose-fitting underwear/clothing

•	 Topical anti-inflammatory/antibiotics
◦	 Benzoyl peroxide (BPO) 10% wash
◦	 Clindamycin 1% lotion (less irritating than solution; lifelong treatments for 

almost all HS patients).
•	 Localized Hurley stage I

◦	 1st line
•	 Topical BPO + clindamycin 1% lotion/solution

◦	 2nd line
•	 Doxycycline 100 mg daily × 1–6 months
•	 ILK 10 mg/ml for acute flares

◦	 3rd line
◦	 Monthly Nd:YAG, need at least 3 sessions before determining efficacy

•	 Generalized Hurley Stage I
◦	 1st line

•	 BPO, clindamycin, ILK, doxycycline 100–150 mg daily
◦	 2nd line

•	 Nd:YAG
◦	 PEARL: Best for HS nodules. Not effective if any sinus tracts have formed.

•	 Hurley stage II/III
◦	 1st line

•	 300 mg clindamycin BID + 300 mg rifampin BID × 8–10 weeks
•	 +/− monthly Nd:YAG

◦	 2nd line
•	 Levofloxacin 500 mg daily + rifampin 300 mg BID + metronidazole 

500 mg TID × up to 8 weeks
◦	 Surgical

•	 Localized deroofing +/− curettage and/or CO2 laser excision

http://www.hopeforhs.org


140 J. V. Gaulding and D. Jackson-Richards

Outside of the Box Treatment Options

•	 Oral prednisone
◦	 For significant flares, 0.5–0.7 mg/kg with taper over a few weeks

•	 Oral dapsone
◦	 Start 25 mg PO daily, can titrate up to 200 mg PO daily

•	 Cyclosporine 2–3.5 mg/kg per day
•	 Colchicine 0.5 mg daily + minocycline 100 mg daily × 3 months
•	 Oral zinc gluconate 90 mg/day
•	 Clinical trials if available

In the Context Of…

◦	 Refractory disease
◦	 Medical

•	 Adalimumab
•	 FDA approved, more lifestyle friendly but less effective compared to 

infliximab
•	 Week 0: 160 mg, week 2: 80 mg, 40 mg weekly starting at week 4

•	 Infliximab
•	 More effective. than adalimumab
•	 5 mg/kg IV week 0, 2, and 6, then every 8 weeks

•	 May increase dosing to 10 mg/kg and frequency up to q 4 weeks 
depending on efficacy

•	 Ertapenem
•	 1 g daily × 4–8 weeks
•	 Typically used as a bridge to surgery
•	 PEARL: Requires PICC line

◦	 Others:
•	 Ustekinumab

◦	 Surgical
•	 CO2 laser excision
•	 Consult radiation oncology to consider external electron beam radiotherapy
•	 Consult plastic surgery or reconstructive urology (for perianal/vulvar  

disease)

•	 Menstrual flares
◦	 Add anti-androgen therapy

•	 OCP (containing ethinyl estradiol)
•	 Spironolactone 50 mg QD (titrate up to 200 mg QD)
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Keloids [19]

Key DDx

•	 Xanthoma disseminatum
•	 Lobomycosis
•	 Keloidal scleroderma
•	 Keloidal morphea
•	 Carcinoma en cuirasse
•	 Type IV Ehlers-Danlos Syndrome

Treatment Ladder

•	 Intralesional triamcinolone
◦	 Every 4–6 weeks
◦	 PEARL: You can lightly spray with cryotherapy to create some edema, then 

inject 40 mg/ml (retrograde injections)
•	 Surgery + IL steroids

◦	 Keloid “Protocol” (Weeks 0, 1, 2, 4, 6, 10, 14)
•	 After closure—inject small amount (0.1–0.2 mL) of triamcinolone 

40 mg/ml between the sutures in the center of the closure
•	 Post-op week #1: inject ILK BEFORE removing sutures (otherwise, pres-

sure may dehisce the wound—if this occurs steri strip with mastisol)
•	 If evidence of recurrence after series, continue monthly ILK 40 until  

stable

Outside the Box Treatment Options

•	 Silicone gel sheeting: 24 h/d × 2 months
•	 Pressure garments: Zimmer splints for ears
•	 Surgery + imiquimod nightly × 2 months starting on evening of surgery
•	 Intralesional 5-Fluorouracil 50 mg/ml weekly
•	 PDT
•	 Pulsed dye laser
•	 Nd:YAG laser

Pseudofolliculitis Barbae [20]

What Not to Miss

•	 Women with this condition may exhibit picking behaviors and pluck hair or 
manipulate skin
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Key DDx

•	 Acne vulgaris

Work Up Pearls

•	 Bacterial culture if concerned about infection

Treatment Ladder

•	 Stop shaving for at least 1 month
•	 Modification of shaving practices

◦	 Wash with warm water and mild cleanser
◦	 Use wash cloth in circular motion
◦	 Shave with skin relaxed in the direction of the hair growth with electric razor

•	 Warm compresses
•	 Low potency topical corticosteroids +/− topical antibiotics
•	 Topical retinoids
•	 Intralesional triamcinolone
•	 Oral antibiotics based on bacterial cultures
•	 Oral prednisone 20–40 mg × 1–2 weeks if lesions are very inflamed
•	 Topical eflornithine cream (Vaniqa)
•	 Laser hair removal- works best for fair skin patients with dark brown to black 

hair
◦	 Diode
◦	 Long-pulse Nd:YAG
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Calciphylaxis (aka calcific uremic arteriolopathy) [1]

What Not To Miss

•	 Need to differentiate uremic from non-uremic calciphylaxis

•	 Risk factors: ESRD, dialysis, hyperphosphatemia, hypercoagulable states, 
hypoalbuminemia, liver disease, hyperparathyroidism, female gender, obesity, 
DM, rheumatic disease, long term steroid use

•	 Drugs: warfarin, systemic steroids, calcium-based binders, vitamin D analogs, 
exogenous Ca/Vit D supplementation

Key DDx

•	 Coumadin necrosis
•	 Vasculitis
•	 Pyoderma gangrenosum
•	 Cryoglobulinemia
•	 Ulcerative panniculitis (e.g. pancreatic panniculitis)
•	 Arterial thrombosis

Inpatient Diseases of Significance
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Work Up Pearls

•	 Biopsy tips
◦ 	 Telescoping punch biopsy (6-mm followed by 4-mm into the defect) down 

to deep fat as calcific changes can often be deep
◦ 	 Can consider a biopsy of uninvolved skin immediately adjacent to ulcer 

edge if there is significant induration there (can represent calcification)
•	 Check timing of coumadin initiation (if on coumadin)
•	 Check creatinine (sCr), Ca, Vit D, PTH levels

Treatment Ladder

•	 Avoid local skin trauma

•	 Discontinue causative drug (if drug related)

•	 Pain control with topical lidocaine and systemic medications, aggressive wound 
care, surgical debridement may improve survival in ESRD patients

•	 Consult nephrology (low-Ca dialysis, increased dialysis frequency/duration, 
treatment of Ca/Phos/PTH abnormalities)

•	 IV sodium thiosulfate 25 g three times weekly during last hour of dialysis or 
immediately afterwards
◦ 	 Side effects include nausea, vomiting, metabolic acidosis, hypotension, 

hypocalcemia, QTc prolongation, reduced bone density

•	 Others: pamidronate, low dose tPA, hyperbaric oxygen therapy

Outside the Box Treatment Options

•	 Intralesional sodium thiosulfate if very localized disease and if patient can toler-
ate it (very painful)

Cutaneous Metastases [2]

What Not To Miss

•	 Carcinoma erysipeloides
◦ 	 Sharply demarcated red patch due to brisk inflammatory response to carci-

noma cells
◦ 	 Common in cutaneous metastasis from breast cancer

•	 Carcinoma en curiasse or sclerodermoid carcinoma
◦ 	 Indurated fibrous nodular scar-like plaques due to infiltration of skin by car-

cinoma cells
◦ 	 If on scalp, can lead to alopecia neoplastica
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•	 Carcinoma telangiectoides
◦ 	 Red patches with numerous telangiectasias or lymphatic vessels

•	 Periumbilical nodules (Sister Mary Joseph nodule) can be a sign of advanced 
colorectal carcinoma due to spread along the urachus

•	 Vascular plaques resembling a hemangioma or pyogenic granuloma can be seen 
in cutaneous metastasis from renal cell carcinoma

Key DDx

•	 Leukemia cutis
•	 Erysipelas
•	 Dermatofibrosarcoma protuberans
•	 Adnexal tumors
•	 Extramammary Paget’s disease
•	 Sarcoidosis
•	 Cutaneous endometriosis
•	 Erythema nodosum
•	 Pyogenic granuloma
•	 Kaposi sarcoma

Work Up Pearls

•	 Review slides with the pathologist; may be able to perform stains to identify 
primary tumor

•	 Ask patient about history of internal malignancies
◦	 Frequency of presentation: occurs in 1–10% of internal malignancies mela-

noma > breast > lung > oral/nasal mucosa > GI

Treatment Ladder

•	 Treat underlying malignancy (consult oncology)

•	 Local symptomatic control for inflammation (topical corticosteroids), pain 
(systemic and topical pain medications)

Drug Eruptions

What Not To Miss

•	 Organized approach to drug eruptions
◦ 	 What is the primary lesion? (macules, papules, vesicles/bullae, pustules, pur-

pura, wheals)
◦ 	 What is the distribution? Where did it start and where did it spread? Is there 

flexural involvement or accentuation? Are the face, palms, and soles involved?
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◦	 Are facial edema, mucosal involvement, or dusky lesions present?
◦	 Are there associated systemic signs or laboratory findings? (fever, pruritus, 

lymphadenopathy, visceral involvement [elevated Cr, elevated transaminases, 
diarrhea], abnormal CBC [e.g. peripheral neutrophilia or eosinophilia])

•	 Critical evaluation of the time-course of associated symptoms (e.g. fever and 
leukocytosis a few hours after starting ceftriaxone may mark the onset of AGEP; 
high fevers and new leukocytosis a few days before development of eruption 
may be signs of the prodrome that precedes the development of SJS/TEN)

•	 Trend “Fever” and check “Meds History” tabs in electronic medical record to 
get a visual overview of when different drugs were administered in the hospital

•	 Note: Drugs administered during surgery (e.g. IV antibiotics) may only be 
recorded in the anesthesia record

Exanthematous Drug Eruption [3]

What Not To Miss

•	 Drugs: aminopenicillins, sulfonamides, cephalosporins, aromatic anticonvul-
sants, allopurinol, abavacir, nevirapine

Key DDx

•	 Viral exanthem
•	 Infectious mononucleosis
•	 Evolving/early drug-induced hypersensitivity syndrome
•	 Early SJS/TEN
•	 Engraftment syndrome
•	 Toxic shock syndrome
•	 Staphylococcal scalded skin syndrome
•	 Scarlet fever
•	 Primary HIV infections
•	 Early acute GVHD
•	 The cutaneous eruption of juvenile rheumatoid arthritis
•	 Kawasaki disease
•	 Secondary syphilis
•	 Miliaria rubra
•	 PEARL: Exanthematous drug favored over viral exanthem if the eruption is 

more polymorphic or if there is peripheral eosinophilia
•	 Symmetric drug-related intertriginous and flexural exanthem (SDRIFE)

◦ 	 Uncommon variant of exanthematous drug eruption that occurs hours to 
days after exposure to the offending drug

◦ 	 Presents as sharply demarcated V-shaped erythema in the gluteal/perianal or 
inguinal/perigenital areas, often with involvement of at least one other flex-
ural area (e.g. axillae, antecubital fossae, popliteal fossae)
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◦ 	 Causative drugs: drugs listed above plus clindamycin, erythromycin, iodi-
nated contrast, ASA, pseudoephedrine

Work Up Pearls

•	 Onset: 4–14 days (first exposure), <4 days (re-exposure)
•	 Check CBC with differential and CMP to evaluate for peripheral eosinophilia and 

internal organ involvement which may herald the development of Drug-Induced 
Hypersensitivity Syndrome (DIHS)

•	 Exanthematous drug eruption often has rostrocaudal onset of distribution and 
clearing; dependent lesions can have purpura

•	 Eruption may worsen for another 1–3 days after drug elimination; eruption 
resolves in 1–2 weeks

Treatment Ladder

•	 Discontinue offending drug unless it is absolutely necessary and more toxic 
exanthems have been ruled out

•	 Supportive measures for exfoliation and pruritus

Outside the Box Treatment Options

•	 Can treat through if drug is absolutely necessary
◦ 	 eruption will usually disappear but may progress to erythroderma

Drug Reaction with Eosinophilia and Systemic Symptoms 
(DRESS) and Drug-Induced Hypersensitivity Syndrome 
(DIHS) [4, 5]

What Not To Miss

•	 Drugs: aromatic anticonvulsants, lamotrigine, sulfonamides, abacavir, allop-
urinol, dapsone, minocycline, nevirapine, vancomycin, bupropion, fluoxetine, 
amlodipine, captopril, NSAIDs

•	 Internal organ involvement → do not let these patients leave the hospital with-
out a complete baseline workup.
◦ 	 Clues: facial edema, fever, peripheral eosinophilia, lymphadenopathy, 

transaminitis, interstitial nephritis, myocarditis, interstitial pneumonitis, 
myositis, thyroiditis, encephalitis

•	 Eruption and internal manifestations may persist for months even with treatment
◦ 	 Can have late involvement of visceral organs even after tapering ster-

oid => check thyroid profile for 2 years after DRESS

•	 Mortality 2–10%
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Key DDx

•	 Infectious mononucleosis
•	 Exanthematous drug eruption
•	 Early SJS/TEN
•	 Viral exanthema
•	 Toxic shock syndrome
•	 Secondary syphilis
•	 Roseola
•	 Measles
•	 Parvovirus B19 infection

Work Up Pearls

•	 Onset: 2–6 weeks (first exposure), <2 weeks (re-exposure)
•	 Use RegiSCAR or J-SCAR criteria to aid in diagnosis and prognosis
•	 Check CBC with differential, renal function, hepatic function, urinalysis, TSH, 

free T4, ECG, CXR, MRI if indicated by symptoms
•	 Biopsy may show features of common drug eruptions, but may show keratino-

cyte necrosis indicative of EM or SJS/TEN
•	 N.B. Many drug-induced eruptions can show extravasation of RBCs which 

should not be confused with vasculitis

Treatment Ladder

•	 Discontinue offending drug

•	 Prednisone 0.5–2.0 mg/kg daily with taper over weeks to months

•	 Cyclosporine, 3–5 mg/kg, if steroids contraindicated

•	 Control of pruritus with topical and/or systemic agents

Outside the Box Treatment Options

•	 Consider NB-UVB phototherapy if eruption is slow to clear and if pruritus is 
difficult to control with topical or systemic agents

Cutaneous Small Vessel Vasculitis (CSVV) [3]

What Not To Miss

•	 Drugs: hydralazine, minocycline, propylthiouracil, levamisole-adulterated cocaine, 
penicillins, cephalosporins, sulfonamides, phenytoin, allopurinol, NSAIDs
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•	 Cutaneous manifestations include urticaria, hemorrhagic blisters, pustules, digi-
tal necrosis, or ulcers

•	 Internal manifestations: arthritis, nephritis, peripheral neuropathy, GI bleeding

Key DDx

•	 Henoch-Schonlein purpura/IgA vasculitis
•	 Urticarial vasculitis
•	 ANCA-associated vasculitis
•	 Bacterial septic vasculitis
•	 Disseminated fungal infection
•	 Meningococcemia
•	 Rocky mountain spotted fever
•	 Capillaritis
•	 Thormboangiitis obliterans
•	 Disseminated intravascular coagulation

Work Up Pearls

•	 Onset: 7–21 days (first exposure), ≤3 days (re-exposure)
•	 Biopsy new lesions <24–48 h old
•	 Perform lesional DIF
•	 Must get urinalysis, urine sediment, and BMP to evaluate for renal involvement
•	 Need to rule out other underlying causes of CSVV like infection, neoplasms, 

autoimmune connective tissue disease via careful history taking and review of 
systems. See “Vasculitis” section below
◦ 	 Order tests as appropriate

Treatment Ladder

•	 Discontinue offending drug and rule out other causes of vasculitis (see “Vascu-
litis” section)

•	 Pruritus control with topical and/or systemic agents

•	 Patients without systemic involvement can be safely observed with sympto-
matic control
◦ 	 If cutaneous disease is refractory to topical therapies, consider colchicine 

0.6 mg twice daily or dapsone 50 mg daily (up to 150 mg daily)

•	 If internal end-organ involvement is present, consider systemic immunosup-
pression with the following:
◦ 	 Prednisone 0.5 mg/kg daily
◦ 	 Methotrexate 10–25 mg once weekly
◦ 	 Mycophenolate mofetil 1–3 g daily
◦ 	 Azathioprine 1–3 mg/kg daily
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Outside the Box Treatment Options

•	 May consider wet wraps if internal organ involvement is not present

Acute Generalized Exanthematous Pustulosis (AGEP) [6]

What Not To Miss

•	 Mucosal involvement in about 50% of patients
◦ 	 Systemic involvement uncommon, but can include kidney and liver

•	 Drugs: antibiotics (penicillins, cephalosporins, carbapenems, clindamycin, sulfo-
namides, metroniazaole, quinolones, macrolides), calcium channel blockers (esp. 
diltiazem), carbamazepine, hydroxychloroquine, NSAIDs, PPIs, terbinafine

Key DDx

•	 Pustular psoriasis/deficiency of the IL-36 receptor antagonist (DITRA)
•	 Folliculitis
•	 Sneddon–Wilkinson subcorneal pustular dermatosis
•	 Miliaria pustulosa
•	 Cutaneous candidiasis
•	 Dermatitis herpetiformis
•	 Exanthematous drug eruption

Work Up Pearls

•	 Onset: few hours to 4 days (first exposure)
•	 Use EuroSCAR criteria to aid in diagnosis
•	 May be preceded by high fevers and a neutrophilia that start within 4 days of 

exposure to a new drug
•	 Check CBC with differential and CMP to evaluate for internal involvement

Treatment Ladder

•	 Discontinue offending drug

•	 Topical corticosteroids

•	 Supportive care for fever, pruritus, exfoliation, and disrupted skin barrier
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Acute Febrile Neutrophilic Dermatosis (Sweet Syndrome) [3]

What Not To Miss

•	 Can have neutrophilic infiltrates in muscles and lung

•	 Drugs: granulocyte growth factors, all-trans-retinoic acid, antibiotics (TMP-
SMX, minocycline, quinolones), azathioprine, furosemide, hydralazine, 
NSAIDs, abacavir, imatinib, bortezomib, checkpoint inhibitors

•	 Associated inflammatory bowel disease or malignancy
◦ 	 PEARL: Most common malignancy is hematologic

Key DDx

•	 Pyoderma gangrenosum
•	 Neutrophilic eccrine hidradenitis
•	 Bowel-associated dermatosis-arthritis syndrome
•	 Wells syndrome
•	 Erythema multiforme
•	 Azathioprine hypersensitivity syndrome
•	 Urticarial vasculitis
•	 Erythema elevatum diutinum
•	 Cutaneous small vessel vasculitis
•	 Atypical mycobacterial infection

Work Up Pearls

•	 Onset: about 1 week after first exposure
•	 Consider workup to rule out infection-associated, IBD-associated, or malignan-

cy-associated Sweet’s syndrome

Treatment Ladder

•	 Discontinue offending drug

•	 Topical class I or II corticosteroids for mild cases

•	 For more severe cases
◦ 	 Prednisone 0.5–1.0 mg/kg daily
◦ 	 Colchicine 1.0–1.5 mg daily
◦ 	 Dapsone 100–200 mg daily
◦ 	 Potassium iodide 900–1500 mg daily
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Linear IgA Bullous Dermatosis [3]

What Not To Miss

•	 Drugs: vancomycin (most common); beta-lactam antibiotics, captopril, 
NSAIDs, phenytoin, sulfonamide antibiotics, furosemide, lithium, rifampin, 
G-CSF

Key DDx

•	 Bullous drug eruption
•	 Bullous pemphigoid
•	 Mucous membrane pemphigoid
•	 Epidermolysis bullosa acquisita
•	 Sneddon-Wilkinson subcorneal pustular dermatosis
•	 Leukocytoclastic vasculitis

Work Up Pearls

•	 Onset: 24 h to 15 days after first exposure
•	 Lesions are often grouped in annular arrangements on the elbows, knees, and 

buttocks (“string of pearls”)
•	 Oral involvement is common (~80% of cases) and favors the hard and soft palates
•	 Perform biopsy for H&E and DIF to demonstrate band-like deposition of IgA 

at DEJ

Treatment Ladder

•	 Discontinue offending drug

•	 For severe cases
◦ 	 Dapsone 50–150 mg daily
◦ 	 Sulfapyridine 1000–1500 mg daily
◦ 	 Sulfamethoxypyridazine 1000–1500 mg daily
◦ 	 Colchicine 0.6–1.0 mg twice to three times daily
◦ 	 Prednisone (high doses are often needed for treatment)

Stevens–Johnson Syndrome (SJS) and Toxic Epidermal 
Necrolysis (TEN) [7, 8]

What Not To Miss

•	 Drugs: allopurinol, aromatic anticonvulsants, sulfonamide antibiotics, lamotrigine, 
nevirapine, oxicam NSAIDs
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•	 Risk factors: HIV infection, mycoplasma pneumoniae infection, underlying 
autoimmune disease, underlying hematologic malignancy, HLA-B*15:02 or 
HLA-A*31:01 for carbamazepine in South Asians and Asians, HLA-B*58:01 
for allopurinol

•	 Early ophthalmology consult for ocular symptoms (seen in ~80%) like severe 
conjunctivitis with purulent discharge, bulla formation, corneal ulceration, ante-
rior uveitis, panophthalmitis
◦ 	 Late sequelae include pain, dryness, synechiae development

•	 Early OB/GYN or urology consult for urogenital symptoms (seen in ~66%): 
urethritis, genital erosions/ulcerations, genital synechiae development

Key DDx

•	 Erythema multiforme
•	 Mycoplasma pneumonia-induced rash and mucositis
•	 Staphylococcal scalded skin syndrome
•	 Toxic shock syndrome
•	 Purpura fulminans/disseminated intravascular coagulation
•	 Acute GVHD
•	 Drug-induced hypersensitivity syndrome
•	 Generalized fixed drug eruption
•	 Bullous drug eruption
•	 Paraneoplastic pemphigus (for hemorrhagic crusting of lips)

Work Up Pearls

•	 Biopsy tips
◦ 	 Perform two punch biopsies from acutely involved skin

■ 	 (1) Frozen section
■ 	 (2) DIF
■ 	 PEARL: Frozen section specimen should be in saline NOT formalin; at 

most institutions, the frozen section can be read very quickly
•	 Onset: 7–28 days after first exposure, <48 h with re-exposure; risk limited to 

8 weeks after starting drug
•	 Prodrome of fevers, flu-like symptoms, malaise, myalgia, arthralgias precede 

eruption by 1–3 days
◦ 	 Photophobia, conjunctival itching/burning, odynophagia, dysuria may be 

early symptoms of mucosal involvement
•	 Nikolsky sign—sloughing of apparently uninvolved skin with gentle pressure
•	 Asboe-Hansen sign—lateral extension of bulla with pressure
•	 Check CBC, CMP, ESR, CRP, Mycoplasma Pneumoniae PCR or serologies; 

get baseline cultures (skin, blood, urine, and NG tube) and repeat every 48 h 
during the acute phase

•	 Prognosis: estimate BSA accurately; use SCORTEN system to gauge prognosis
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Treatment Ladder

•	 Discontinue offending drug

•	 Roughly equivalent rates of survival and re-epithelialization when comparing 
surgical debridement versus “anti-shear” wound care designed to leave skin in 
place

•	 Consider nonadherent nanocrystalline gauze materials containing silver over 
petrolatum-impregnated gauze

•	 Order a fluidized air bed when the back is significantly denuded

•	 Increase room temp to 30–32 C or use a heated-air body-warmer to minimize 
caloric expenditures due to transepidermal heat loss

•	 Fluids: start with (2 mL) × (weight in kg) × (% BSA involved) in the first 
24 h, then titrate to maintain good urine output

•	 Early gynecologic examination with use of intravaginal steroids or soft vagina 
molds as necessary

•	 Consult ophthalmology early for topical steroid, topical antibiotic, and possible 
amniotic membrane transplantation

•	 Medications
◦	 There is no universally agreed-upon treatment ladder for SJS/TEN and 

direct comparison studies are often lacking.
◦	 Cyclosporine 3–5 mg/kg daily early in disease course may slow disease pro-

gression, shorten time to re-epithelialization, and decrease mortality
■ 	 PEARL: High rate of acute renal insufficiency in patients with SJS/TEN 

could limit or complicate the use of this medication
◦	 TNF-alpha inhibitors may halt the disease, shorten disease duration, 

improve mortality, and decrease SJS/TEN related adverse events.
■ 	 Etanercept 50 mg subcutaneously once
■ 	 Infliximab 5 mg/kg infusion once
■ 	 Studies to date showing benefit from TNF-alpha inhibitors have had low 

numbers of patients
◦	 Some studies show a mortality benefit from high dose IVIG (>2 g/kg total 

dose) but other reviews showed no such benefit
■ 	 A large U.S. multicenter retrospective cohort study recently demonstrated 

benefit for IVIG when used in conjunction with systemic steroids.
◦ 	 Some studies suggest potential benefit from the use of systemic steroids but 

there is much heterogeneity in dosage, frequency, pulse versus continuous, 
and adjunctive therapies used along with systemic steroids
■ 	 Systemic steroids may increase risk of infection, create a hypercatabolic 

state, and decrease re-epithelialization rates
◦ 	 Equivocal evidence to support routine use of plasmapheresis

■ 	 May be used to rapidly decrease blood levels of offending agents, espe-
cially if the agents have a long half life
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Erythema Multiforme (EM) [9]

What Not To Miss

•	 Mucous membrane involvement in EM Major > Minor
◦ 	 Oral (70%), ocular (17%), or genital (25%)

•	 EM Major can have systemic symptoms: fever, malaise, myalgias

•	 Causative infections (about 90% cases): HSV 1 > 2 (usually EM Minor), myco-
plasma (usually EM Major), histoplasmosis, hepatitis C, EBV, coxsackie virus

•	 Causative drugs (less than 10% cases): allopurinol, phenobarbital, phenytoin, 
valproic acid, sulfonamide antibiotics, penicillins, erythromycin, nitrofurantoin, 
tetracyclines, acetylsalicylic acid, statins, TNF-α inhibitors

Key DDx

•	 SJS/TEN
•	 Mycoplasma pneumonia-induced rash and mucositis
•	 Generalized fixed drug eruption
•	 Erythema annulare centrifugum

Work Up Pearls

•	 Onset: 3–5 days after offending agent/infection; occurs 2–17 days after HSV 
eruption

•	 Diagnosis is often clinical, may consider biopsy
•	 If HSV lesions present, swab for PCR/culture; may consider blood serologic 

testing for HSV; may consider HSV testing on biopsy for recurrent EM to 
establish diagnosis of HSV-related EM

•	 Obtain mycoplasma serologies/PCR in patients with respiratory symptoms

Treatment Ladder

•	 Topical corticosteroids and symptomatic control of cutaneous lesions

•	 High potency topical steroid gels/washes (e.g. fluocinonide gel or dexametha-
sone swish and spit) for painful oral lesions
◦	 If oral lesions are severe, may consider prednisone 40–60 mg daily with a 

2–4 week taper

•	 For ocular involvement, start dexamethasone 0.1% eye drops and consult  
ophthalmology emergently

•	 Treatment for HSV and mycoplasma as indicated
◦	 Consider suppressive acyclovir/valacyclovir therapy if recurrent HSV-related 

EM; in antiviral-resistant cases of recurrent HSV-related EM, consider aza-
thioprine, mycophenolate mofetil, or dapsone
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Graft Versus Host Disease [10, 11]

What Not To Miss

•	 Risk factors: prior GVHD, unrelated donor, related donor with HLA mismatch, 
older age of recipient/donor, female donor with male recipient

•	 Early diagnosis of GVHD is lifesaving → must recognize early cutaneous clues 
and have LOW threshold for biopsy
◦ 	 Can begin as subtle perifollicular erythema
◦ 	 Early disease often appears on the acral surfaces (ears, palms, soles) and 

posterior neck/upper back; mucositis may be an early finding as well

Key DDx

•	 Acute GVHD
◦ 	 Viral exanthem
◦ 	 Toxic erythema of chemotherapy
◦ 	 Eruption of lymphocyte recovery
◦ 	 Exanthematous drug/viral eruption
◦ 	 Early SJS/TEN
◦ 	 Early DIHS
◦ 	 Engraftment syndrome

•	 Chronic GVHD
◦ 	 Lichen planus
◦ 	 Lichenoid drug eruption
◦ 	 Morphea
◦ 	 Lichen sclerosis
◦ 	 Scleroderma
◦ 	 Nephrogenic systemic fibrosis

Work Up Pearls

•	 Skin biopsy is necessary
◦ 	 Biopsy an acute lesion and send for normal H&E
◦ 	 PEARL: Consider checking short-tandem-repeats (STRs) on the tissue block 

as well as in peripheral blood for solid organ only
•	 Timing: <14 days (hyperacute GVHD), <100 days (classic GVHD), >100 days 

with features of acute GVHD (late-onset acute GVHD), ~4 months (chronic 
GVHD)

•	 Clinical findings: most commonly affects skin, GI tract, liver
◦ 	 Cutaneous eruption can have associated nausea, vomiting, diarrhea, abdominal 

pain and hyperbilirubinemia (cholestatic hepatitis)
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Treatment Ladder

•	 High potency topical steroids for skin

•	 Medium-high potency topical steroids for mucosa (e.g. fluocinonide gel, dexa-
methasone swish and spit)
◦ 	 Consider topical lidocaine for mucositis

•	 Consult Bone Marrow Transplant team; they will guide systemic steroids, sys-
temic calcineurin inhibitors, cyclosporine, TNF-α inhibitors, and extracorporeal 
photopheresis

Deep Fungal Infections

What Not To Miss

•	 Can present with cutaneous and/or systemic manifestations

•	 Consider in a patient with new papulonodular, sporotrichoid, or ulcerative skin 
lesions

•	 Risk factors for disseminated infection:
◦ 	 HIV/AIDS, solid organ/bone marrow transplant, hematologic malig-

nancy, hyperglycemic states (diabetic ketoacidosis), immunosuppression, 
chemotherapy, neutropenia (<500 PMNs/mL for >10 days), severe burn, 
broad-spectrum antibiotic use (with continued fever), IV/urinary catheters

Key DDx

•	 Cutaneous tuberculosis
•	 Sarcoidosis
•	 Leishmaniasis
•	 Leprosy
•	 Squamous cell carcinoma

Work Up Pearls

•	 Punch biopsy (×2) for H&E and tissue culture
◦ 	 H&E: formalin-containing bottle
◦ 	 Tissue culture: sterile cup containing gauze soaked in NON-BACTERIO-

STATIC saline
■ 	 Order: aerobic/anaerobic bacteria, fungi, mycobacteria
■ 	 PEARL: Inform the lab if suspect coccidioidomycosis (highly infectious)

•	 Fungal cell wall markers (serum)
◦ 	 Galactomannan—relatively specific to Aspergillus
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◦ 	 1,3-Beta-D-glucan—non-specific
◦ 	 Mannan—yeasts (Candida)

•	 Fungal DNA detection via PCR (high sensitivity and specificity)
◦ 	 Tissue, blood, other bodily fluids

•	 Respiratory symptoms → CXR
•	 Ophthalmology consult in suspected disseminated candidiasis to rule out 

endophthalmitis

Treatment Ladder

•	 Systemic antifungals in conjunction with infectious diseases specialist

Outside the Box Treatment Ideas

•	 Consider decreasing duration of neutropenia (GM-CSF) and stopping immuno-
suppressant if appropriate

Herpes Virus Infections [12–14]

What Not To Miss

•	 Any patient with erosions or grouped vesicles
◦ 	 Symptoms including pain/tenderness/burning/tingling prior to onset
◦ 	 Distribution can be localized or diffuse

•	 Risks: age, immunosuppression (zoster in 50% of immunocompromised pts)
•	 Common sites

◦ 	 HSV: lips, gingivae, anogenital mucosa
◦ 	 Zoster: face, scalp, trunk, thighs
◦ 	 Primary varicella: prodrome followed by pruritic, erythematous clear vesi-

cles with surrounding red halos (“dew drops on a rose petal”) starting on the 
face and spreading downward to trunk + extremities

Key DDx

•	 Furunculosis
•	 Contact dermatitis
•	 Candidiasis
•	 Bullous fixed drug

Work Up Pearls

•	 DFA for VZV (institution/practice specific)
◦ 	 Use #15 blade to collect vesicular fluid on glass slide (no coverslip)
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◦ 	 Put in a cardboard slide carrier
◦ 	 Results in 1–2 days
◦ 	 High sensitivity

•	 Viral culture: high specificity, low sensitivity, results in 2–5 days
•	 HSV PCR
•	 Tzanck smear
•	 +/− Biopsy: if other blistering process is in the DDx

Treatment Ladder (**adult dosing guidelines provided)

•	 Start treatment at earliest sign of disease (tingling, burning, pain) and definitely 
within 72 h of onset to reduce viral shedding, time to healing, and pain

•	 Orolabial HSV, immunocompetent patients
◦ 	 Initial episode: valacyclovir 2 g PO twice daily for one day –or– acyclovir 

200 mg five times daily for 7–10 days –or– acyclovir 400 mg three times 
daily for 7–10 days

◦ 	 Recurrent episodes: valacyclovir 2 g twice daily for one day –or– acyclovir 
400 mg five times daily for 7–10 days

◦ 	 Suppressive therapy: valacyclovir 500–1000 mg daily –or– acyclovir 
400 mg twice daily

•	 Orolabial HSV, immunocompromised patients
◦ 	 Initial or recurrent episodes: valacyclovir 1 g twice daily for 5–10 days –or– 

acyclovir 400 mg three times daily for 5–10 days –or– acyclovir 5 mg/kg 
every 8 h IV (for severe disease) with switch to oral once lesions regress

◦ 	 Suppressive therapy: valacyclovir 500 mg twice daily –or– acyclovir 400 mg 
twice daily

•	 Genital HSV, immunocompetent patients
◦ 	 Initial episode: valacyclovir 1 g PO twice daily 7–10 days –or– acyclovir 

200 mg five times daily for 7–10 days –or– acyclovir 400 mg three times 
daily for 7–10 days –or– acyclovir 5–10 mg/kg every 8 h IV for 2–7 days 
(for severe disease) followed by oral therapy for a total antiviral course of 
10 days or until lesion resolution

◦ 	 Recurrent episodes: valacyclovir 500 mg PO twice daily for 3 days –or– val-
acyclovir 1 g daily for 5 days –or– acyclovir 400 mg three times daily for 
5 days –or– acyclovir 800 mg twice daily for 5 days –or– acyclovir 800 mg 
PO three times daily for 3 days

◦ 	 Suppressive dosing: valacyclovir 500–1000 mg daily for up to 12 months –
or– acyclovir 400 mg twice daily for up to 12 months

•	 Genital HSV, immunocompromised patients
◦ 	 Initial or recurrent episodes: valacyclovir 1 g twice daily for 5–10 days –or– 

acyclovir 400 mg three times daily for 7–10 days –or– acyclovir 5–10 mg/kg 
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every 8 h IV for 2–7 days (for severe disease) followed by oral therapy for a 
total antiviral course of 10 days

◦ 	 Suppressive dosing: valacyclovir 500 mg twice daily –or– acyclovir 400–
800 mg two to three times daily

•	 Genital HSV, pregnant patients
◦ 	 Consult OB/GYN in addition to starting therapy
◦ 	 Initial episode: valacyclovir 1 g twice daily for 7–10 days –or– acyclovir 

400 mg three times daily for 7–10 days
◦ 	 Recurrent episodes: valacyclovir 500 mg twice daily for 3 days –or– valacy-

lovir 1 g daily for 5 days –or– acyclovir 400 mg three times daily for 5 days 
–or– acyclovir 800 mg twice daily for 5 days

◦ 	 Suppressive therapy if a genital lesion occurs during pregnancy: valacyclo-
vir 500 mg twice daily –or– acyclovir 400 mg three times daily beginning at 
36 weeks gestation until onset of delivery

•	 Herpes Zoster (Shingles), immunocompetent patient
◦ 	 Valacyclovir 1 g three times daily for 7 days

•	 Herpes Zoster (Shingles), immunocompromised patient
◦ 	 Localized dermatomal: valacyclovir 1 g three times daily for 7–10 days
◦ 	 Extensive cutaneous or visceral involvement: initial treatment with IV acy-

clovir with transition to valacyclovir 1 g three times daily orally for a total 
antiviral course of 10–14 days or until lesion resolution

•	 IV acyclovir: neonatal HSV, immunocompromised patients, severe eczema her-
peticum, and visceral dissemination

•	 Immunocompromised patients: treat until the cutaneous lesions are healed

In the Context Of …

•	 Hutchinson’s sign → ocular involvement
◦ 	 Consult ophthalmology

•	 Eczema herpeticum (HSV in areas of eczema, Darier’s, Hailey-Hailey)
◦ 	 More common in children, can be severe with +/− systemic symptoms, 

lymphadenopathy
◦ 	 Treat aggressively, usually as disseminated HSV

•	 HSV Encephalitis
◦ 	 Fever, altered mental status, localized neurologic findings
◦ 	 Mortality ≥70% without treatment; residual neurologic defects in others
◦ 	 Consult neurology



163Inpatient Diseases of Significance

Ulcers [15–17]

What Not To Miss

•	 Obtain appropriate HPI: onset (including inciting factors) and clinical course, 
symptoms, associated edema or paresthesias, past history of wounds

•	 Response to therapy, history of healing, debridement

•	 PMH: HIV, sickle cell, Raynauds, scleroderma, chemotherapy, viral hepatitis, 
drug use, vasculopathy, neurologic disorders, malnutrition

•	 Medications: hydroxyurea, warfarin, heparin

•	 Social history: Smoker? Where do they live/who cares for them?

•	 Exam:
◦	 Look at the entire area
◦	 Depth, necrosis, “punched out” appearance, rolled margin, gun metal grey, 

purulence, bleeding, visible bone/tendon, geometric
◦ 	 Edema, hemosiderin, varicosities, capillary refill, adenopathy, diminished 

sensation
◦ 	 Measure and take photos

Key DDx

•	 Venous ulcers
•	 Neurogenic (diabetic) ulcers
•	 Infections
•	 Vasculitis
•	 Pyoderma gangrenosum
•	 Factitial ulcer
•	 Brown recluse spider bite

Work Up Pearls

•	 Review labs: CBC, albumin, HgbA1c, ESR/CRP, INR, ANA, ANCA, cryoglob-
ulins, APS, protein C/S, factor V Leiden

•	 Obtain bacterial and viral cultures if indicated
•	 Consider biopsy

◦ 	 Deep wedge biopsies that include the ulcer margin and bed are preferred 
(punch is more realistic)

Treatment Ladder

•	 Moisture is essential for proper wound healing
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◦ 	 Speeds re-epithelialization, stimulates collagen synthesis, promotes angio-
genesis and reduces pain

◦ 	 Exception: Highly exudative wounds (may cause maceration which inhibits 
fibroblasts)

•	 Eliminate infection: culture and tailor coverage

•	 Debridement: conversion of a chronic to an acute wound
◦ 	 May be considered for diabetic, venous ulcers and pressure ulcers
◦ 	 Not advised for arterial ulcers: eschar overlying heel wound with vascular 

compromise should be left alone
◦ 	 Watch out for pyoderma gangrenosum!

•	 Compression: 1st line treatment for venous ulcers
◦ 	 Must rule out significant arterial disease prior to use
◦ 	 If ABI is <0.5 → no compression

Vasculitis [18]

What Not To Miss

•	 Polymorphic clinical findings based on the size of the vessels involved:
◦ 	 Small vessels (arterioles, capillaries, postcapillary venules)

■	 Palpable purpura
■	 Petechiae
■ 	 Macular purpura
■ 	 Targetoid papules and plaques

◦ 	 Medium vessels (arteries and veins in the deep dermis or subcutis)
■ 	 Livedo racemosa
■ 	 Retiform purpura
■ 	 Ulceration
■ 	 Subcutaneous nodules
■	 Digital necrosis

◦ 	 Large vessels (aorta, other named arteries)
■ 	 Cyanotic or necrotic skin
■	 Hair loss or skin atrophy in affected limbs
■	 Ulceration (pyoderma gangrenosum-like lesions on the lower legs)

•	 Etiologies
◦ 	 Idiopathic (45–55%)
◦ 	 Infection

■	 Group A Streptococcus, mycobacterium leprae, TB, mycoplasma pneu-
monia, Hep B, Hep C, viral URI, HIV, parvo B19
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◦ 	 Autoimmune
■ 	 RA, SLE, Sjogren’s, Behcet’s, IBD

◦ 	 Drug
■ 	 Allopurinol, cephalosporins, NSAIDs, OCPs, hydralazine, minocycline, 

G-CSF, PCN, MTX, phenytoin, quinolones, sulfa, thiazides, TNF-α, 
Levamisole

◦ 	 Neoplasm
■ 	 Plasma cell dyscrasias, myelodysplasia, myeloproliferative dx, lymphop-

roliferative dx

•	 Systemic sx: fever, malaise, arthralgias, myalgias, GI/GU symptoms

Key DDx

•	 Coagulopathy
•	 Urticarial vasculitis
•	 Disseminated fungal infection
•	 Meningococcemia
•	 Rocky mountain spotted fever
•	 Capillaritis
•	 Disseminated intravascular coagulation

Work Up Pearls

•	 Punch biopsy (×2) for H&E and DIF
◦ 	 H&E:

■ 	 CENTER of well-established lesion, ideally >72 h
■ 	If lesion is an ulcer, biopsy the edge

◦ 	 DIF: especially useful in small vessel vasculitis
■ 	 New lesion, ideally <24 h

◦ 	 PEARL: If suspecting medium or large vessel vasculitis—need deep inci-
sional biopsy

•	 General Screening
◦ 	 CBCd, CMP, ESR, CRP, stool guaiac, UA with microscopy, stool guaiac, 

+/−urine toxin screen
◦ 	 Hematologic: SPEP, UPEP, serum immunofixation (for M-spike)
◦ 	 Infectious: Hep B, Hep C, HIV, antistreptolysin Ab, EBV, CMV, B19, L2 

serotype, urine/throat/blood culture
◦ 	 Immunologic: RF, ANA, C3, C4, CH50, anti-dsDNA, anti-ENA (Ro/La/

RNP/Sm +/−Scl70, Jo-1), ANCAs, cryoglobulins, antiphospholipid abs
◦	 Malignancy: CT chest/abdomen/pelvis, bone marrow biopsy, age-appropri-

ate malignancy screens
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Treatment Ladder

•	 Topical corticosteroids

•	 Systemic corticosteroids

•	 Immunosuppressives (choice depends on etiology)
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Phototherapy

What Not To Miss

•	 New medication with photosensitizing potential (e.g. thiazide diuretics, doxy-
cycline, minocycline, retinoids):
◦	 Action spectrum is in the UVA range; therefore, it is relevant for patients on 

PUVA or UVA1
■	 Decrease starting/current dose by 30%

◦	 Dose for NB-UVB does not need to be adjusted [1]
◦	 An exception is systemic retinoids, which decrease thickness of epidermis, 

hence enhancing erythemogenic response to UV

Pearls

•	 Post-phototherapy erythema:
◦	 Peaks at

■	 24 h: NB-UVB, excimer
■	 48 h: UVA, PUVA
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•	 Treatment time for UVA1 in a stand-up unit is in 15–20 min range, and it 
becomes fairly warm inside the unit
◦	 This may be a limiting factor for patients

•	 Patient size may also be a limiting factor for UVA1 phototherapy as some mor-
bidly obese patients may not comfortably fit inside the unit

In the Context Of …

•	 New bulbs in phototherapy machine
◦	 Decrease dose by 20% [2]

•	 Insurance coverage
◦	 Provide patient with insurance verification information prior to scheduling
◦	 Medicare will cover 80% of cost; patient or secondary insurance is responsi-

ble for remaining 20%
◦	 Medicaid coverage is stage specific and may not be covered
◦	 Commercial insurance:

■	 Recommend asking patients to contact their insurance companies to 
verify coverage of phototherapy using ICD-10 diagnosis and procedure 
codes

Individual Phototherapy Modalities

NB-UVB (Office Phototherapy)

In the Context Of …

•	 CTCL
◦	 2–3×/week until 1 month after clearance. Then taper as follows: 2×/week × 8 

weeks, 1×/week × 8 weeks, then stop
•	 PMLE desensitization

◦	 3×/week × 5 weeks, then 20–30 min/week of midday sun exposure 
(10AM–2PM, without sunscreen) for maintenance

•	 Vitiligo
◦	 2–3×/week until maximal repigmentation then taper as follows: 2×/

week × 1 month, 1×/week × 1 month, once every other week × 2 months, 
then stop [2]

•	 Psoriasis
◦	 2–3×/week until  >95% clearance then taper as follows: 1×/week × 1 month, 

once every other week × 1 month, once every 4 weeks × 1 month, then stop [3]
•	 Dosing orders for all cutaneous disorders based upon skin phototype:

◦	 Exception—vitiligo: use skin phototype I
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Dosing of NBUVB Based on Skin Type

Skin type Starting dose (mJ/cm2) Increase Max

I 150 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

II 150 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

III 250 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

IV 250 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

V 400 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

VI 400 10–15% per session 
as tolerated

3 J/cm2 body, 1 J/cm2 face

Henry Ford Health System in-office NBUVB phototherapy protocol [2]

Dose escalation 15% at each subsequent visit

Maximum dose 1000 mJ/cm2 (face)
3000 mJ/cm2 (body)

Dose adjustments for erythema

No erythema Increase dose as directed

Light pink erythema (desired 
response to phototherapy)

Maintain same dose

Moderate erythema Decrease dose by 15%

Severe erythema/blisters Physician evaluation

Dose adjustment for missed sessions

1–2 sessions Maintain previous dose

1–2 weeks Decrease dose by 33%

2–4 weeks Decrease dose by 66%

>4 weeks Restart at initial dose

Assessment of response to 
treatment

3 months or 30 treatments
PEARL: In vitiligo, may require up to 70–80 treatments to see 
response

Maintenance regimen Physician discretion, consider tapering to prevent relapse

Face cover Yes, if face is spared

Goggles Yes, unless eyes are affected, then close eyes during treatment

Genital protection Yes, protect areola in women with shields or sunscreen
Yes, protect genitals in males if not involved

Use of topicals before treat-
ment

Apply moisturizer prior to phototherapy
No topical medications 4 h before phototherapy

Post exposure recommen-
dation

Apply SPF 30 sunscreen on exposed areas
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Excimer Laser

Pearls

•	 Ideal for localized lesions (<10% BSA), skin folds, scalp

In the Context Of …

•	 Vitiligo
◦	 Starting dose—150 mJ/cm2

◦	 Increase by 5–15% per session if mild asymptomatic erythema
◦	 Max 3 J/cm2 body and 1 J/cm2 face
◦	 Can treat eyelids and genitals

•	 Psoriasis
◦	 Consider applying mineral oil for improved penetration

Dosing of Psoriasis with NBUVB Based on Skin Type

Skin type Initial dose for thin 
plaques (mJ/cm2)

Moderately thick plaques 
(mJ/cm2)

Severely thick plaques 
(mJ/cm2)

I 150 200 300

II 200 300 450

III 250 400 600

IV 300 500 750

V 350 600 900

VI 400 700 1050

NB-UVB (Home Phototherapy) [4]

Pearls

•	 Treatment regimen: 3 times weekly versus 6 times weekly phototherapy regi-
men depending upon the device
◦	 Single panel—6 days per week phototherapy regimen

■	 Front/Back (Day 1, 3, and 5)
■	 Left/Right Sides (Day 2, 4 and 6)

◦	 Three-panel—3 non-consecutive days per week phototherapy regimen 
(MWF; each day front/back)

◦	 Newer units: treatment can be set by dose; older units: set by time
◦	 Patient to stand 6–8 inches from light
◦	 Dose-based unit: same starting dose as office NB-UVB; increase by 10 mJ/cm2 

as indicated on the table that comes with the unit
◦	 Time-based unit: start with 30 s, increase by 15–30 s as tolerated.
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◦	 Maximum: 8–10 min per side as tolerated (for both dose-based and time-
based units)
■	 Note: this maximum time is set for patient’s comfort/tolerance.

◦	 Clinical follow-up should remain every 3–6 months

In the Context Of …

•	 Prescribing home phototherapy
◦	 Home phototherapy (NBUVB)

■	 Two major companies: Daavlin and National Biologic
■	 Both will take care of prior authorization

•	 Daavlin: http://www.daavlin.com/physicians/prescribing-home-units/
prescribing-home-phototherapy-units/

•	 National Biologic: http://www.natbiocorp.com/forms/papo-df105w.pdf
◦	 Select the appropriate device to be ordered and give the patient the packet to 

complete his/her sections. The patient will email/fax this back to the com-
pany.

◦	 Physician will fax their section to the company:
■	 Device order forms:

•	 Usually prescribe 150 treatments if three panel device (75 front/back 
sessions) or 300 treatments if single panel (75 sessions of treating full 
body with 6-day regimen)

■	 Recent clinical encounter note
■	 The company will let you know if any additional information is required

◦	 Renewing orders / Adding more sessions to a device:
■	 A code will flash on the device’s display when ~5 treatments remain

•	 Patient will need to provide this code and the manufacturer’s name to you
■	 Login to manufacturer’s website and renew orders to collect the new 

code, which the patient is to input into his/her device

PUVA

What Not To Miss

•	 Contraindications
◦	 Children  <10 years
◦	 Pregnancy
◦	 Lactation
◦	 XP
◦	 SLE
◦	 Personal or family history of melanoma

http://www.daavlin.com/physicians/prescribing-home-units/prescribing-home-phototherapy-units/
http://www.daavlin.com/physicians/prescribing-home-units/prescribing-home-phototherapy-units/
http://www.natbiocorp.com/forms/papo-df105w.pdf
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•	 Caution: history of NMSC, radiation exposure, arsenic, MTX, cyclosporine, 
photosensitizing meds, history of dysplastic nevi, uremia and hepatic failure, 
severe infirmity, photosensitivity disorder, young children [5]

Pearls

•	 Cover
◦	 Males: genitals/eyes
◦	 Females: eyes and, if nipples are exposed, apply sunscreen

•	 If eyelids are involved, treatment can be done by having the patient close their 
eyes

In the Context Of …

•	 Systemic (for psoriasis and MF)
◦	 Check pre-PUVA eye exam, then yearly
◦	 Dose of 8-methoxypsoralen (Oxsoralen-Ultra) is 0.4–0.5 mg/kg taken 1 h 

prior to treatment
■	 Dose may be increased up to 0.6 mg/kg in resistant cases; max 70 mg per 

treatment
■	 Available as 10 mg capsules
■	 Taken with small meal at SAME TIME each day at the same time interval 

prior to phototherapy so psoralen levels are consistent
•	 Best absorption on empty stomach, but causes nausea

◦	 Frequency: 2–3 × weekly, not on successive days
◦	 MUST BE PHOTOPROTECTED following ingestion of psoralen on the day 

of treatment only

•	 PUVA therapy for vitiligo
◦	 Initial dose of UVA is 0.25 J/cm2, increase by 0.25–0.5 J/cm2

◦	 Once moderate erythema, hold dose

•	 Topical PUVA (hand/foot):
◦	 0.1% methoxypsoralen in Lubriderm lotion applied IN THE OFFICE 

20–30 min before treatment to same areas
◦	 Initial UVA dose to palms, soles, or dorsal feet/hands is 0.25–0.5 J/cm2 

(increased 0.25–0.5 J/cm2 per treatment)
■	 MAX dose: 8 J/cm2

◦	 Frequency: 3 × weekly → 2 × weekly for 4–8 weeks → once weekly for 
4–8 weeks and stop when clear

•	 Side effects
◦	 Acute: nausea, pruritus, erythema, blistering, tanning
◦	 Subacute: lunula hyperpigmentation, melanonychia, photo-onycholysis
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◦	 Chronic: cataracts, NMSC (when >250 treatments), melanoma, genital tumors 
[5, 6]

Dosing of UVA for PUVA Based on Skin Type

Skin type Initial UVA dose (J/cm2) Dosage increase per 
treatment (J/cm2)

Maximum dose per 
treatment (J/cm2)

I 1–1.5 0.5–1.5 8 (4-face)

II 2–2.5 0.5–1.5 8 (4-face)

III 3–3.5 1.0–2.5 12 (4-face)

IV 4–4.5 1.0–2.5 12 (4-face)

V 5–5.5 1.5–3.5 20 (4-face)

VI 6–6.5 1.5–3.5 20 (4-face)

Note Decrease UVA dosing by 30% when adding retinoids

UVA-1

In the Context Of …

•	 Low Dose UVA-1 (<40 J/cm2): Hardening for Solar Urticaria [7]
◦	 Start at 5 J/cm2, increase by 5 J/cm2 till a maximum of 20 J/cm2; 3 × weekly

■	 For exquisitely photosensitive patient, do minimal urticarial dose: 
1/2/4/5 J/cm2, and do immediate reading

◦	 Schedule patient for re-evaluation by physician after 15–20 treatments.

•	 Medium Dose UVA-1 (40–80 J/cm2): For morphea and other scleroder-
moid diseases [8]
◦	 Unless specifically indicated, all patients should be treated at the medium 

dose, 3 × weekly
◦	 Patients without photosensitivity or photosensitizing medications:

■	 Start at 30 J/cm2, increase by 10 J/cm2 at each visit until 50 J/cm2 
reached and then maintain at this dose

◦	 Photosensitive patients: Before treatment, perform MED test at 5/10/20/40 J/
cm2 and read at 24 h
■	 No erythema, proceed as above
■	 If MED is low, start at 70% MED and increase by 10 J/cm2 per treatment 

until 50 J/cm2 reached
◦	 Patient should be evaluated after 20–30 treatments at which point, physician 

may decide to stop treatment (without tapering of frequency)
◦	 Improvement/softening may continue to occur even after discontinuation of 

treatment
◦	 Treatment may be repeated in a few months as needed

•	 Side effects: Tanning, erythema (mild)
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Photodynamic Therapy (PDT)

What Not To Miss

•	 Screening questions: [9, 10]
◦	 Nut/soy allergies (both MAL PDT and Ameluz preparations are made with 

nut/soy oils)
■	 PEARL: The levulan kerastick is not made with nut oils and can be used 

in this population
◦	 History of photosensitizing disorder, porphyria, allergy to ALA or MAL, 

planned sun exposure in the next 48 h, isotretinoin use within past 6 months, 
and pregnancy

◦	 If history of HSV, consider pre-treatment with antivirals to prevent flares

•	 Patient counseling: [9]
◦	 Must avoid excessive exposure to sunlight or artificial light sources for 

36–48 h post-treatment
■	 Cover treated areas with opaque clothing or thick opaque layer of sun-

screen
◦	 Should expect erythema, edema, scaling for up to 1-week post-treatment
◦	 Darker skin types should be counseled on risk of dyspigmentation

In the Context Of …

•	 Acne [9]
◦	 Aminolevulinic acid (ALA) incubation time: 1–4 h with occlusion

■	 Incubation times of at least 3 h associated with long-term remission
◦	 Can use either red light (more effective, but more side effects) or blue light
◦	 Indicated for the treatment of inflammatory papules, not comedones
◦	 Usually requires 2–3 treatments repeated monthly

•	 Actinic Keratoses [9]
◦	 ALA-PDT more effective for treatment of head/neck AKs than for thicker 

lesions on the arms or trunk
◦	 Perform curettage of thicker hypertrophic lesions prior to treatment
◦	 One session of ALA-PDT results in 60–90% of reduction in AKs
◦	 Can repeat treatments monthly, with ALA incubation times of: 1–4 h
◦	 Blue light (FDA approved) or red light (more effective due to higher pene-

tration but more SE’s)
◦	 Combination regimens

■	 5-FU applied BID × 2 weeks followed by 1 session of ALA-PDT
■	 More effective than ALA-PDT alone but increased incidence of extensive 

erythema/peeling × 1 week
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•	 Superficial BCC, Bowen’s [9, 11]
◦	 Red light PDT; typically 4–6 h of incubation of ALA. Duration of incuba-

tion up to overnight.
■	 Can occlude with Saran wrap to increase penetration

◦	 Pain during irradiation is a significant limiting factor for some.
■	 Pain control by:

•	 Cold air cooling, but may decrease efficacy
•	 Nerve blocks or local anesthesia
•	 Pause treatment for three minutes of cooling and then resume treatment
•	 Daylight PDT (not billable) v. in-office “painless PDT” protocol
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Systemic Immunomodulatory and Anti-proliferative Drugs

Antimalarials [1, 2]

Conditions that Best Respond

•	 Lupus erythematosus
◦	 Especially widespread discoid lupus erythematosus and subacute cutaneous 

lupus erythematosus
•	 Dermatomyositis
•	 Lichen planus and its variants (e.g., lichen planopilaris)
•	 Sarcoidosis
•	 Polymorphous light eruption
•	 Porphyria cutanea tarda (PCT)

Latest Updates to Lab Monitoring

•	 Baseline: CBC and CMP
•	 Follow up:

◦	 CBC monthly for 3 months, then every 4–6 months
◦	 CMP after 1 month, 3 months and then every 4–6 months

•	 Baseline ophthalmology exam within the first year and then yearly after 5 years [3]
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•	 G6PDH
◦	 Largest study to date evaluating G6PDH deficiency and the associated risk 

of hemolytic anemia with concurrent use of hydroxychloroquine (HCQ) 
does not support routine measurement of G6PDH levels or withholding 
HCQ therapy among African American patients with G6PDH deficiency [4]

Hydroxychloroquine (HCQ, Plaquenil)

How Long does this medication take to work

•	 3–4 months
•	 American Academy of Ophthalmology 2016 guidelines recommend daily 

doses <5 mg/kg daily of real body weight [5]

What to do if this Medication is Not Working

•	 Consider combining with quinacrine 100 mg daily

Most Common Side Effects

•	 Blue-gray to black hyperpigmentation on shins, face, palate, nail beds can be 
seen >4 months of use
◦	 Stop therapy and discoloration generally fades in months to years

•	 Reversible bleaching of hair roots (achromotrichia)
•	 Exanthem (e.g. urticaria, lichenoid reactions, exfoliative erythroderma)

◦	 Increased risk in patients with dermatomyositis > lupus
•	 5% develop reversible ocular toxicity that resolves with discontinuation of therapy

◦	 Ask about blurry vision, halos of colors around lights
•	 0.5% develop irreversible ocular toxicity (e.g., changes in visual acuity)
•	 Induction or exacerbation of psoriasis
•	 Gastrointestinal upset: nausea, vomiting

Avoid

•	 Concomitant chloroquine use due to retinal toxicity

Chloroquine

How Long this Medication Takes to Work

•	 3–4 months of 250 mg daily; maximum dosing 2.3 mg/kg daily of real body 
weight

Most Common Side Effects

•	 90% of patients develop reversible ocular toxicity
◦	 1% develop irreversible ocular toxicity (e.g., changes in visual acuity)
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Quinacrine

How Long this Medication Takes to Work

•	 3–4 months of 100 mg daily
•	 Available at compounding pharmacies only

What to do if this Medication is Not Working

•	 Can combine with either HCQ or chloroquine

Most Common Side Effects

•	 Yellow skin discoloration
◦	 Reversible upon discontinuation

•	 No ocular side effects

Azathioprine (Imuran) [1, 2]

Conditions that Best Respond

•	 Autoimmune bullous dermatoses
•	 Dermatomyositis
•	 Atopic and contact dermatitis
•	 Pyoderma gangrenosum

How Long this Medication Takes to Work

•	 6–8 weeks
•	 Start 1 mg/kg daily (i.e., 50–100 mg) once daily or BID dosing for 6–8 weeks

◦	 Can increase by ~0.5 mg/kg daily every 4 weeks as needed to a max of 
2.5 mg/kg daily

◦	� If GI symptoms occur, consider decreasing daily dose or switching to 
BID dosing

Latest Updates to Lab Monitoring

•	� Baseline: TPMT (thiopurine S-methyltransferase), CBC w/diff, CMP, TB test-
ing, +/− serum beta-hCG for female, UA
◦	 TPMT
■	 <6.3 U: contraindicated
■	 6.3–15 U: up to 1 mg/kg daily
■	 15.1–26.4 U: up to 2.0–2.5 mg/kg daily

•	 Follow up
◦	 CBC w/diff and LFTs biweekly for 2 months then every 2–3 months 

thereafter
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Most Common Side Effects

•	 GI upset: nausea, vomiting, diarrhea
◦	 Seen between first and tenth day of therapy
◦	 Treatment: reduce dose, divide into BID doses, take medication with food

•	 Myelosuppression
◦	 Predictable risk in those with reduced or absent TPMT
◦	 Discontinue or at least temporarily discontinue drug if WBC < 3500–4000 K/

uL, Hgb < 10 g/dL, and/or platelets <100,000/mm3

•	 Infections: HPV, herpes simplex, scabies
•	 Teratogenic
•	 NMSC (nonmelanoma skin cancer)

◦	 Azathioprine was associated with increased risk for high-frequency kerati-
nocyte cancers, defined as 6 or more in a 10-year period [6]

◦	 Dermatology patients with adequate photoprotection practice, smaller doses, 
and less than 3 years of azathioprine treatment are less likely to develop skin 
cancer than are other high-risk patients [7]

•	 Possible increased risk of malignancies, especially lymphoproliferative disorders
◦	 Numerous studies of various patient populations present conflicting conclu-

sions [7] but there are reports of patients with psoriasis and dermatomyositis 
who have been on azathioprine treatment for more than 5 years who have 
developed non-Hodgkin lymphoma [8]

•	 Rare drug induced hypersensitivity syndrome

Avoid

•	 Caution with allopurinol as allopurinol inhibits xanthine oxidase (XO)
◦	� XO is one of two metabolic pathways involved in the metabolism of azathi-

oprine leading to an excess of active purine analog 6-thioguanine (6-TG), 
which leads to increased risk of myelosuppression [9]

Corticosteroids (CS) [1, 2]

Steroid Withdrawal Syndrome (SWS)

•	 Occurs with abrupt CS tapering with intermediate and chronic duration ther-
apy; typically, when treated with systemic CS beyond 2–3 weeks
◦	 Fatigue, lethargy, depression, mood swings, headache, myalgias, arthralgias, 

flu like symptoms
•	 Treatment: return to higher CS doses with more gradual CS tapering
•	 More severe forms of HPA suppression including adrenal crisis is uncommon 

for dosing regimens used in dermatology
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Osteonecrosis

•	 Majority of cases are with pharmacologic doses of prednisone for 2–3 months

Bone Health

•	 Calcium and vitamin D supplementation in any patient receiving pharmaco-
logic doses of CS for at least 1 month
◦	 Calcium 1000–1500 mg daily
◦	 Vitamin D 600–800 U daily

•	 PEARL: Every other day CS dosing decreases risk of osteoporosis
•	 Bisphosphonates [10]

◦	 Caution in women of child-bearing potential
■	 Animal studies have shown adverse effects on both the fetus and the 

mother including protracted parturition, maternal mortality, skeletal retar-
dation of the fetuses, and small fetal weight [11]

◦	 Start in adults with moderate-to-high risk of fracture beginning long-term 
glucocorticoid treatment (e.g. >6 months at a dose of >7.5 mg daily)

◦	 Very rare side effects: fracture at shaft of femur, osteonecrosis of jaw

Intramuscular CS

•	 Debated amongst clinicians on its benefits due to concern for HPA suppression 
and other side effects, which may not be substantiated
◦	 Severe adverse effects are rare with a single IM CS injection
◦	 IM triamcinolone acetonide (e.g., Kenalog) appears safe with no HPA axis 

suppression when administered as 2 injections at 6-week intervals [12]
•	 Short to intermediate acting products (e.g., Celestone and Aristocort) are pre-

ferred for repeated use
•	 Long-acting forms (e.g., Kenalog) can still be safely used: 3–4 injections per 

year is a reasonable limit
•	 Particularly good option in subsets for inflammatory dermatoses, especially 

hand dermatitis
•	 Can be used in conjunction with other immunosuppressives

Cyclosporine (CsA) [1, 2]

Conditions that Best Respond

•	 Psoriasis
•	 Severe atopic dermatitis
•	 Pyoderma gangrenosum
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How Long this Medication Takes to Work

•	 Fast acting, effects can be seen within days
•	 Start 2.5 mg/kg daily in 2 divided doses for 4 weeks, increase by 0.5 mg/kg 

daily every 2 weeks for a max up to 5 mg/kg daily

Latest Updates to Lab Monitoring

•	 Baseline: blood pressure (BP), CBC, CMP, serum Mg, Uric acid, Lipid profile
•	 Follow up

◦	 BP checked at each visit
◦	 CBC, CMP, Mg, uric acid, lipids every 2 weeks for 1–2 months, then 

monthly thereafter

Most Common Side Effects

•	 Neurologic: tremor, headache, paresthesia, hyperesthesia
◦	 Self-limiting after several weeks of treatment [13]
◦	 Reversible upon discontinuation

•	 Hypertension
◦	 Duration and dose-related
◦	 Develops in ¼ patients with psoriasis on cyclosporine
◦	 Management: reduce dose or treat with calcium channel blockers

•	 Nephrotoxicity

Increase in serum creatinine 

Recheck creatinine within 2 weeks 

Returns to < 25% over baseline Persistent 
elevation

Continue at 
current dose Decrease by 25-50% dose for 

4 weeks and recheck 

> 30% above baseline then 
discontinue and consider restarting 

once value is within 10% of baseline  

< 30% above 
baseline okay to 

continue   

> 50% from 
baseline 

> 25-30% from 
baseline 

Discontinue immediately 
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•	 Hyperlipidemia
◦	 Can consider treatment with fluvastatin (Lescol), rosuvastatin (Crestor) or 

pravastatin (Pravacol)
◦	 PEARL: Avoid lovastatin (Altoprev) due to risk of rhabdomyolysis [14]

•	 Increased risk of NMSC if treated for >2 years [15]
•	 Gingival hyperplasia

◦	 Improves with careful dental hygiene
•	 Hypomagnesium

◦	 May require replacement therapy
■	 No clear consensus on when or how to replete hypomagnesium; however, 

repletion has shown protection against CsA induced hypertension and 
nephrotoxicity [16]

◦	 If tolerable to patient, consider starting with magnesium oxide 800 mg daily
■	 Can cause diarrhea

Avoid

•	 Lovastatin ➔ increases risk of rhabdomyolysis [14]
•	 Diltiazem and verapamil can alter CsA blood levels
•	 Potassium-sparing diuretics increases serum K + levels
•	 Caution with drugs that interact with hepatic CYP3A4

◦	 PEARL: Avoid grapefruit juice!
•	 Caution with phototherapy, especially PUVA, given possible risk of NMSC

Dapsone [1, 2]

Conditions that Best Respond

•	 Dermatitis herpetiformis
•	 Leprosy
•	 Linear IgA
•	 Bullous SLE
•	 Erythema elevatum diutinum

How Long this Medication Takes to Work

•	 Rapid improvement within 48 h for dermatitis herpetiformis

Latest Updates to Lab Monitoring

•	 Baseline labs: G6PD, CBC with diff, reticulocyte count, CMP
◦	 PEARL: If G6PD deficient, increased risk of hemolytic anemia and methe-

moglobinema
•	 Follow up



184 K. Novice and E. N. Pritchett

◦	� CBC with diff and reticulocyte count weekly for 4 weeks, followed by twice 
monthly for 8 weeks then CBC every 3–4 months
■	 Expect increase in reticulocyte count due to low grade hemolysis

◦	 CMP every 2 weeks for 3 months then every 3–6 months

Most Common Side Effects

•	 Hemolytic anemia
◦	 Occurs to some degree in all patients
◦	 G6PD deficient patients are more susceptible
◦	 PEARL: May result in falsely low levels of HgbA1c in patients with poorly 

controlled diabetes [17]
•	 Methemoglobinemia

◦	 Presents with excessive fatigue, headaches or increasing cardiac or pulmo-
nary symptoms

◦	 Not a clear relationship with hemolytic anemia
◦	 <30%—treat with ascorbic acid or cimetidine
◦	 >30% or symptomatic—treat with oral methylene blue (100–300 mg daily); 

however ineffective and contraindicated if patient is G6PD deficient, in 
which case consider plasma exchange

•	 Agranulocytosis
◦	 Essentially all cases of agranulocytosis develop within first 12 weeks of 

therapy
◦	 Present with fever and flu-like symptoms
◦	 Management: discontinue immediately

■	 Recover after cessation of dapsone, typically within 7–14 days
•	 GI upset and anorexia

◦	 Mostly mild, self-limited, improved by taking with meals
•	 Peripheral neuropathy is primarily a distal motor neuropathy +/− sensory 

neuropathy
◦	 Unrelated to dose
◦	 Recover completely with discontinuation within weeks but can take up to 

2 years [18]
•	 Dapsone hypersensitivity syndrome

◦	 Rare but serious
◦	 Fever, generalized cutaneous eruption and hepatitis 3-12 weeks after therapy

Methotrexate (MTX) [1, 2]

Conditions that Best Respond

•	 Psoriasis
•	 Epidermal proliferative disease (e.g. PRP, PLEVA, PLC, reactive arthritis (Reit-

er’s disease))
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•	 Autoimmune bullous dermatoses
•	 Autoimmune connective diseases

How Long this Medication Takes to Work

•	 4–8 weeks
•	 Test dose of 5–10 mg daily for one day with repeat CBC and LFTs 5–7 days 

later
◦	 Dose escalation by 2.5–5.0 mg weekly until benefit achieved without toxic-

ity, usually do not exceed 30 mg weekly
◦	 PEARL: Check the CBC and LFTs 5 days later as this coincides with the 

normalization of any transient transaminitis
◦	 PEARL: Can consider rheumatology dosing where MTX is started at 15 mg 

weekly, escalating with 5 mg monthly up to 25–30 mg weekly [19]
•	 1 mg folic acid daily, or 6 days a week (except on day of MTX)

◦	 Can decrease nausea or other GI effects
◦	 Decreases risk of hematologic toxicity
◦	 Does not affect efficacy of methotrexate

•	 IM or SubQ available if cannot tolerate oral MTX due to GI upset

Latest Updates to Lab Monitoring

•	 Baseline: CBC (include platelet counts), CMP, hepatitis screening panel
•	 Follow up

◦	 CBC and LFTs
■	 5–7 days after test dose, every 1–2 weeks for 2–4 weeks and 1–2 weeks 

after dose escalations then every 3–4 months on stable dose
■	 If WBC < 3500/mm3, the platelet count is < 100,000/mm3, or increase 

over twice the upper normal value for LFTs, discontinue or reduce dose 
of MTX
•	 If laboratory abnormality resolves, can restart at lower dose after 

2–3 weeks
◦	 Renal function one to two times yearly

■	 Aside from checking creatinine and BUN, check creatinine clearance in 
patients >50 years old:
•	 If CrCl < 50 mL/min, use lower doses of MTX and much more cau-

tiously [20]
•	 For patients without risk factors for hepatic fibrosis, liver biopsies may be rec-

ommended at lower frequency than previously reported; consider after 1.5–
2.0 g in lower-risk patients
◦	 Consider referral to Hepatology as there are new screening tools such as 

transient elastography [21] and amino terminal type III procollagen peptide 
(P3NP) [22] that may be valuable in monitoring for liver fibrosis in patients 
with psoriasis on MTX
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Most Common Side Effects

•	 GI symptoms
◦	 Nausea and anorexia: very common
◦	 Diarrhea, vomiting and ulcerative stomatitis
◦	 Treatment: folic acid 1–5 mg daily or consider IM or SubQ MTX

•	 Pancytopenia
◦	 Occurs early in therapy
◦	 Increased risk factor with renal disease
◦	 For significant myelosuppression, treat with leucovorin (folinic acid)

•	 Hepatic fibrosis and cirrhosis
◦	 Takes years to develop

•	 Teratogen
◦	 Recommend females wait one month after stopping treatment to attempt 

pregnancy and men wait three months prior to conception [1]; however, 
studies are needed to help elucidate the unclear evidence of MTX effects on 
male fertility and pregnancy outcomes [23]

•	 Sunburn recall

Avoid

•	 Bactrim
◦	 Increased risk of myelosuppression
◦	 PEARL: This can be life-threatening! [24]

•	 Be mindful with NSAIDs
◦	� Increased risk of myelosuppression and acute renal failure has been reported 

[25]; however, recent studies suggest safety when co-administered in 
patients with rheumatoid arthritis on MTX with the exception of aspirin [26]

◦	 PEARL: Avoid Aspirin!
•	 Caution in pregnancy and in women of childbearing potential

Mycophenolate Mofetil (Cellcept, MMF) [1, 2]

Conditions that Best Respond

•	 Multiple inflammatory dermatologic diseases
•	 Autoimmune connective tissue disease
•	 Autoimmune bullous dermatoses
•	 PEARL: An effective, corticosteroid-sparing agent in patients who cannot toler-

ate other medications secondary to comorbid disease
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How Long this Medication Takes to Work

•	 6–8 weeks
•	 Initiate dose with 500 mg daily for 1 week, increase to 500 mg BID every 

2–4 weeks until a maximum dose of 1.5 mg BID or once patient develops intol-
erance

•	 Alternative
◦	 Enteric-coated mycophenolate sodium formulation (EC-MPS/Myfortic ©) 

180 mg is equivalent to 250 mg MMF
◦	 May decrease GI side effects

Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, hepatitis screening panel, tuberculosis (TB) testing, 
serum beta-hCG in women with childbearing potential
◦	 PEARL: Optimal screening strategy for TB is not clear with disagreement 

on whether to use an interferon gamma release assay (IGRAs, e.g. QuantiF-
ERON ©—TB gold blood test) or tuberculin skin test (TST) or both [27]

◦	 PEARL: IGRAs have a higher specificity than TST in patients with Bacillus 
Calmette-Guerin (BCG) vaccination [28]

•	 Follow up
◦	� CBC and CMP every 2–4 weeks following dose escalation and then 

2–3 months with stable dosing

Most Common Side Effects

•	 GI upset
◦	 Most common side effects

■	� Nausea, diarrhea, soft stools, anorexia, abdominal cramps, frequent 
stools, vomiting and tenderness

◦	 Improves with time
◦	 Treatment

■	 Take with food
■	 Switch from BID to TID dosing
■	 Switch to Myfortic ©

•	 GU
◦	 Urgency, frequency, dysuria, burning and sterile pyuria
◦	 Decreases in frequency after first year

•	 Hematologic
◦	 2–11% develop agranulocytosis, neutropenia, anemia and thrombocytopenia
◦	 Dose dependent and reversible

•	 Infectious
◦	 More common in transplant patients and with doses >2 g daily
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◦	� Infection risk in dermatologic patients is less clear but cases of herpes zos-
ter, herpes simplex, bacterial, atypical mycobacterial and fungal infections 
have been reported

•	 Neurologic
◦	 Weakness, fatigue, headache, tinnitus, and insomnia

•	 Teratogen
◦	 Pregnancy category D

•	 Peripheral edema, especially lower extremities
•	 Malignancy potential is controversial

◦	� Most evidence for carcinogenesis is seen in transplant populations on multi-
ple immunosuppressive drugs for long duration of times

Avoid

•	 Azathioprine
◦	 Used together increases risk of bone marrow suppression

•	 May decrease serum levels of levonorgestrel
◦	 Caution if this is a component of oral contraceptive

•	 PPIs, antacids and calcium channel blockers at least 1 h from MMF ingestion
◦	 Decrease serum levels of active drug

Systemic Retinoids [1, 2]

Acitretin (Soriatane)

Conditions that Best Respond

•	 Psoriasis
◦	 Monotherapy for erythrodermic, pustular psoriasis or palmoplantar psoriasis
◦	 As a combination treatment for chronic plaque psoriasis

•	 Disorders of cornification (e.g., Darier disease, adult onset pityriasis rubra pila-
ris, non-syndromic autosomal recessive congenital ichthyosis)

•	 At low doses (10–25 mg), as chemoprevention of keratinocyte carcinomas in 
high-risk individuals (e.g. solid organ transplant recipients, basal cell nevus 
syndrome, xeroderma pigmentosum) [29, 30]

How Long this Medication Takes to Work

•	 2–3 months of 25–50 mg daily
◦	 Fewer side effects at doses <25 mg

•	 Take with food
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Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, Lipid profile, serum beta-hCG
•	 Follow up

◦	 Lipid profile monthly for 3 months, then every 2–3 months
■	 50% of patients develop elevated triglycerides; 30% elevated cholesterol
■	 Treatment for elevated lipids

•	 Recommend dietary and lifestyle modifications
•	 Decrease dose
•	 Discontinue if fasting TGs > 800 mg/dL

◦	 PEARL: Risk of pancreatitis at TGs levels  > 800 mg/dL
	 ◦	 Liver function tests monthly for 3 months, then every 2–3 months

■	� Mild elevation between 2–8 weeks after starting therapy, typically return 
to normal within another 2–4 weeks despite continued therapy

■	 Discontinue at >3-fold elevations
◦	 CBC and renal function test every 3 months

•	 X-ray in setting of worsening arthritis or skeletal symptoms to rule out diffuse 
idiopathic skeletal hyperostosis (DISH)
◦	� If DISH involves the posterior longitudinal ligament, spinal cord compres-

sion leading to neurologic deficits can occur and consideration should be 
given to discontinuing the retinoid [31]

◦	 PEARL: In the most common clinical settings used in dermatology (short 
courses of relatively high-dose isotretinoin for acne and long-term courses 
of low-to-moderate doses of acitretin for psoriasis), there does not appear to 
be any significant risk of skeletal effects

What to do if this Medication is Not Working

•	 For psoriasis
◦	� Combine with methotrexate (monitor LFTs closely), cyclosporine (monitor 

serum triglycerides closely), biologics, and/or phototherapy

Most Common Side Effects:

•	 Palmoplantar peeling with fissuring
•	 “Sticky skin”—especially the palms
•	 Retinoid dermatitis
•	 Diffuse hair loss (telogen effluvium)

◦	 Dose related
◦	� Reversible approximately two months after either discontinuation of therapy 

or significant dose reduction
•	 Cheilitis, nasal dryness, and xerosis
•	 Blepharoconjunctivitis
•	 Nail fragility
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•	 Teratogenic
◦	 Do not donate blood while on therapy and for 3 years afterwards
◦	� Requires contraception for 3 years after cessation of therapy due to re-esteri-

fication to etretinate, which has a long half-life of 80–160 days
■	 PEARL: Higher rate of re-esterification with alcohol ingestion

•	 Elevated triglycerides

Avoid

•	 Alcohol—causes reverse metabolism to etretinate
•	 In women of childbearing potential

Bexarotene (Targretin)

Conditions that Best Respond

•	 CTCL

How Long this Medication Takes to Work

•	 4 weeks
•	 Start at 150 mg/m2, increase to 300 mg/m2 after 4 weeks

Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, TSH, free T4, fasting lipid panel, creatinine kinase, +/− 
serum beta-hCG

•	 Follow up
◦	 Free T4 and fasting lipid panel every 1–2 weeks until in target range, then 

every 1–2 months
◦	 CBC, CMP, lipid panel monthly for 3–6 months, then every 3 months

What to do if this Medication is Not Working

•	 Combine with narrowband UVB, PUVA, MTX, or interferon-alpha

Most Common Side Effects

•	 Hyperlipidemia
◦	 79% develop elevated serum triglycerides and/or cholesterol within 

1–2 weeks of therapy [32]
■	� Triglycerides >300–500 mg/dL ➔ manage with lifestyle and dietary mod-

ifications
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■	� Triglycerides >500 mg/dL ➔ start fenofibrate 145–200 mg daily to 
achieve triglycerides <200 mg/dL

◦	 +/− statin to achieve LDL level <160 mg/dl
◦	 Do NOT use gemfibrozil (Lopid)

■	 PEARL: Inhibits CYP3A4 which increases bexarotene levels and toxicity
•	 Central hypothyroidism [33]

◦	 Occurs in 80% of patients with decrease in thyroid hormones
◦	 Start levothyroxine 50 mcg at beginning of therapy, adjust as required

•	 Teratogen

Avoid

•	 Gemfibrozil (Lopid)—inhibits CYP 3A4 and increases risk of bexarotene toxic-
ity

Isotretinoin

Conditions that Best Respond

•	 Severe cystic acne
•	 Dissecting cellulitis
•	 Gram negative folliculitis

How Long this Medication Takes to Work

•	 1–3 months
•	 0.5–1.0 mg/kg daily in 2 divided doses for ~15–20 weeks
•	 Goal is cumulative dose of 120–150 mg/kg for acne
•	 No taper necessary when ready to discontinue

Latest Updates to Lab Monitoring

•	 Baseline: CBC with diff, CMP, fasting lipids, beta-hCG
•	 In healthy patients with normal baseline lipid panel and LFTs, can repeat these 

studies after 2 months of isotretinoin therapy and if normal, no further testing 
required
◦	 No need for CBC monitoring [34]

What to do if this Medication is Not Working

•	 1/3 of patients require second course for acne
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Most Common Side Effects

•	 Dry mucous membranes and skin
◦	 Treatment: apply topical emollients regularly

•	 Transient headaches
◦	 PEARL: If accompanied by nausea, vomiting and visual changes ➔ evaluate 

for pseudotumor cerebri
◦	 PEARL: If mild, divide dose by taking higher dose in the evening

•	 10–15% develop myalgias
◦	� Associated with increased creatine phosphokinase levels but not rhabdomy-

olysis
•	 Acne fulminans [35]

◦	 Dose reduction or discontinue
◦	 Start systemic corticosteroids

•	 Teratogenicity
◦	 Register with iPledge
◦	 Women of childbearing potential need

■	 Two negative pregnancy tests before starting
■	 Two forms of birth control (the mini-pill is not acceptable)

◦	� Do not donate blood while on medication or within one month of discontin-
uing treatment

•	 Photosensitivity—caution patients during summer or sunny vacations
•	 Staphylococcus aureus colonization ➔ overt cutaneous infections

◦	� PEARL: Avoid treating with tetracyclines due to increased risk of pseudotu-
mor cerebri

•	 Decreased night vision
◦	 Returns to normal following cessation of therapy

•	 Exuberant granulation tissue at sites of previous acne lesions, around nail folds 
and sites of trauma
◦	� Treatment: reduce dose or discontinue, curettage, silver nitrate and pulse dye 

laser
•	 Pyogenic granulomas, including periungual
•	 Data regarding isotretinoin use as a cause of inflammatory bowel disease is 

conflicting
◦	� If personal or family history of inflammatory bowel disease, monitor with 

gastroenterologist
•	 No large studies that have definitively proved or disproved that isotretinoin 

causes or worsens depression
◦	� If a history of anxiety or depression, monitor closely with psychiatric con-

sultants

Avoid

•	 Tetracyclines secondary to risk of pseudotumor cerebri
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Biologics [36]

Dupilumab [1, 2]

Conditions that Best Respond

•	 Atopic dermatitis

How Long this Medication Takes to Work

•	 4 weeks
•	 600 mg subcutaneously initially then 300 mg subcutaneously once every other 

week

Latest Updates to Lab Monitoring

•	 No baseline or laboratory monitoring described to date

Most Common Side Effects [37]

•	 Local injection site reaction
•	 Ocular symptoms

◦	 Conjunctivitis, keratitis, xeropthalmia, eye pruritus
◦	� Consider treatment with fluorometholone 0.1% eye drops, dexamethasone 

0.1% eye drops, or off-label use of tacrolimus 0.03% eye ointment [38]
◦	� Further studies are needed to confirm risk factors for development and effec-

tive treatment [39]
•	 No significant association was found for dupilumab compared to placebo in 

terms of herpesvirus infections and overall infections [40]

Avoid

•	 Administration of live vaccines

Tumor Necrosis Factor (TNF) Inhibitors [1, 2]

Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, hepatitis screening panel, TB testing (IGRAs or TST)
•	 Follow up: CBC and CMP every 2–3 months and yearly TB testing

Most Common Side Effects

•	 Injection site reactions
•	 Infections
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◦	� Monitor closely in patients with underlying conditions that predispose to 
infection (e.g., diabetes)

◦	 Reasonable to temporarily withdraw therapy in patients with active infec-
tions

◦	 Tuberculosis
■	 Increased risk for reactivation of latent TB
■	 Increased risk of active TB infections

◦	 Reactivation of hepatitis B
•	 Demyelinating diseases

◦	 Relationship has not been well established
•	 New-onset heart failure and worsening of heart failure

◦	 PEARL: Caution in patients with CHF—particularly for infliximab, as it is 
an infusion.

•	 Positive ANA and anti-dsDNA
◦	 Some associated with drug induced lupus
◦	 Resolve after discontinuation

•	 Autoimmune hepatitis
•	 Conflicting results regarding malignancy risk including lymphomas and skin 

cancers

Avoid

•	 Caution in patients with congestive heart failure
•	 Caution in patients with demyelinating diseases (optic neuritis, Guillain-Barre, 

multiple sclerosis)
•	 Administration of live vaccines

Adalimumab (Humira)

Conditions that Best Respond

•	 Psoriasis
•	 Psoriatic arthritis
•	 Hidradenitis suppurativa
•	 Pyoderma gangrenosum

How Long this Medication Takes to Work

•	 ~71% reached PASI-75 by 16 weeks, which was maintained through week 
24 with 80 mg subcuatneously on week 0; then 40 mg subcutaneously every 
2 weeks starting on week 1 [41, 42]

•	 Psoriasis Dose: 80 mg subcutaneously on week 0 then 40 mg subcutaneously 
every 2 weeks

•	 HS Dose: 160 mg subcutaneously on week 0; 80 mg subcutaneously on week 
2, then starting on week 4 with 40 mg subcutaneously weekly thereafter

•	 Can lose efficacy over time due to production of anti-adalimumab antibodies
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◦	� PEARL: Minimize with addition of low-dose (5.0–7.5 mg) weekly metho-
trexate

Additional Side Effects

•	 The prefilled syringe needle covers contain latex
◦	 PEARL: Pens are latex free

Etanercept (Enbrel)

Conditions that Best Respond

•	 Plaque psoriasis (children and adult)
•	 Psoriatic arthritis
•	 SJS/TEN [43]

How Long this Medication Takes to Work

•	 Psoriasis
◦	 49% reached PASI-75 by 12 weeks on 50 mg twice weekly [44]
◦	 Dose: 50 mg subcutaneously twice weekly for 3 months, then once weekly 

for maintenance
◦	� 2% of patients develop autoantibodies, but these are not neutralizing, nor 

have they been found in association with ineffective treatment or adverse 
events

•	 SJS/TEN
◦	 Dose: 50 mg subcutaneously once [43]

Infliximab (Remicade)

Conditions that Best Respond

•	 Psoriasis
•	 Psoriatic arthritis
•	 Hidradenitis suppurativa
•	 Pyoderma gangrenosum

How Long this Medication Takes to Work

•	 May see improvement after 1–2 infusions
•	 80% reached PASI-75 at week 10 with 5 mg/kg at weeks 0, 2, and 6 and 71% 

continued to have PASI-75 until week 50 with maintenance infusions every 
8 weeks [45]

•	 Dose: IV 5–10 mg/kg at weeks 0, 2, and 6, then every 4–8 weeks thereafter
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Most Common Side Effects

•	 Infusion reactions
◦	 Seen in ~20% of patients
◦	 Occur during infusion or up to 3 h post infusion

■	� Headache, flushing, nausea, dyspnea, injection site infiltration and taste 
perversion

■	� Treatment: decrease infusion rate, adjunctive medications including 
acetaminophen and antihistamines

◦	 <1% with serious reactions including hypotension and anaphylaxis
■	 Treatment: epinephrine and systemic corticosteroids

•	 Anti-drug antibodies
◦	 Correspond to increased clearance rate of infliximab, an increased incidence 

of infusion reactions and reduced efficacy
◦	 Patients who developed these antibodies were less likely to, but not entirely 

precluded from, maintaining a PASI-75 response at week 50 [46]
◦	 Measurement of serum human anti-chimeric antibodies (HACA) and inflixi-

mab concentrations can impact management and can be clinically useful [47]
■	� Increasing infliximab dose in patients who have HACAs is ineffective; 

should consider switching to another biologic
Avoid

•	 Doses >5 mg/kg contraindicated in patients with congestive heart failure

Interleukin 12/23 Inhibitor [1, 2]

Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, hepatitis screening panel, TB testing
•	 Follow up: CBC and CMP every 2–3 months, yearly TB testing

Ustekinumab (Stelara)—inhibits IL-12 and IL-23

Conditions that Best Respond

•	 Psoriasis (approved age > 12)
•	 Approved but not as effective for psoriatic arthritis:

◦	 42% of patients receiving 90 mg injections reached ACR20 (i.e. minimum 
20% improvement in the American College of Rheumatology criteria) at 
week 12: 25% reached ACR50 and 11% reached ACR70 at week 12 [48]

How Long this Medication Takes to Work

•	 ~65% reached PASI-75 at week 12 with both 45 and 90 mg dosing which was 
maintained for at least a year in most patients [49]
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•	 Dose
◦	 <100 kg: 45 mg subcutaneously on weeks 0 and 4 then every 12 weeks 

thereafter
◦	 >100 kg: 90 mg subcutaneously on weeks 0 and 4 then every 12 weeks 

thereafter
◦	 PEARL: Ideal for patients who prefer infrequent administration of medica-

tion

Most Common Side Effects

•	 Long-term side effects are unknown but the safety and tolerability over several 
years appears excellent [50]
◦	 In PHOENIX 1 and 2 clinical trials, side effects were mild and did not 

require treatment adjustment
•	 Infections

◦	 Mucocutaneous candidiasis
◦	 Reactivation of latent tuberculosis

•	 Major cardiac events were found in early trials but not confirmed in larger studies

Avoid

•	 Administration of live vaccines

Interleukin 23 Inhibitors [1, 2]

Guselkumab (Tremfya), Tildrakizumab (Ilumya)

Conditions that Best Respond

•	 Psoriasis
◦	 Highly effective, well-tolerated maintenance therapy including in adali-

mumab non-responders [51]
◦	 Works well for scalp and nail psoriasis
◦	 Achieved PASI 90

•	 Phase II trials underway regarding efficacy in psoriatic arthritis

How Long this Medication Takes to Work

•	 12–16 weeks
•	 Dose

◦	 Guselkumab100 mg subcutaneously at weeks 0 and 4, then every 8 weeks
◦	 Tildrakizumab 100 mg subcutaneously at weeks 0 and 4, then every 12 weeks
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Most Common Side Effects

•	 Infections
◦	 Upper respiratory tract infections, gastroenteritis, tinea, HSV, candidiasis

Avoid

•	 Administration of live vaccines

Interleukin 17 Inhibitors [1, 2, 52]

Conditions that Best Respond

•	 Plaque psoriasis
•	 Nail and scalp psoriasis
•	 Psoriatic arthritis

Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, hepatitis screening panel, TB testing (IGRAs or TST)
•	 Follow up: CBC and CMP every 2–3 months, yearly TB testing

Most Common Side Effects

•	 Infections
◦	 Mucocutaneous candidiasis: oral or vulvovaginal most commonly
◦	 Nasopharyngitis
◦	 Upper respiratory tract infections

•	 Injections-site reactions
•	 New onset or exacerbation of Crohn’s disease and ulcerative colitis

Avoid

•	 Patients with inflammatory bowel disease
•	 Caution in those with chronic/recurrent infections
•	 Administration of live vaccines

Ixekizumab (Taltz)

How Long this Medication Takes to Work

•	 ~85–90% reached PASI-75 within 12 weeks of treatment [53]
•	 Dose: 160 mg subcutaneously once, then 80 mg at weeks 2, 4, 6, 8, 10 and 12, 

then 80 mg every 4 weeks
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Secukinumab (Cosentyx) [54]

How Long this Medication Takes to Work

•	 ~77 and 81% reached PASI-75 within 12 weeks of treatment with 300 mg  
dosing in two phase 3, doubled blinded studies [55]

•	 Dose: 300 mg subcutaneously on weeks 0, 1, 2, 3 and 4, then 300 mg subcuta-
neously monthly starting on week 8
◦	 Each 300 mg dose is given as 2 subcutaneous injections of 150 mg
◦	 For patients who weigh < 90 kg, consider 150 mg subcutaneous dosing

Brodalumab (Siliq)

Note

•	 This is an IL17 receptor inhibitor

How Long this Medication Takes to Work

•	 ~80–85% and 60–70% reached PASI-75 with 210 and 140 mg respectively 
after 12 weeks

•	 Dose: 210 mg subcutaneously at weeks 0, 1 and 2, then 210 mg once every 
2 weeks.
◦	 Consider discontinuing if inadequate response after 12–16 weeks

Avoid

•	 Patients with a history of depression or suicide
◦	 Black Box Warning: Suicidal Ideation and Behavior—medication only avail-

able under restricted program: RILIQ REMS
•	 Contraindicated in patients with Crohn’s disease

JAK Inhibitors [1, 2]

Conditions that Best Respond

•	 FDA approved for psoriatic arthritis (tofacitanib only)
•	 Psoriasis
•	 Alopecia areata
•	 Atopic dermatitis
•	 Vitiligo

◦	 May require concomitant light exposure [56]
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Latest Updates to Lab Monitoring

•	 Baseline: CBC, CMP, lipid profile, hepatitis screening panel, TB testing 
(IGRAs or TST)

•	 Follow up: CBC, CMP, lipid profile 1 month after starting then every 3 months 
thereafter; yearly TB testing

Most Common Side Effects

•	 Infections
◦	 Nasopharyngitis

•	 Headaches
•	 GI effects

◦	 Diarrhea
◦	 Elevated LFTs

•	 Malignancy
◦	 Lymphoma has developed in patients with rheumatoid arthritis
◦	 NMSC

•	 Bone marrow suppression
◦	 Neutropenia, lymphopenia (tofacitinib mostly), anemia and thrombocytope-

nia (ruxolitinib)
•	 Hyperlipidemia

Avoid

•	 Severe hepatic impairment
•	 Serious active infection
•	 Lymphopenia, neutropenia, anemia
•	 Caution in patients at increased risk of gastrointestinal perforation
•	 Administration of live vaccines

Tofacitinib (Xeljanz, Jakvinus)—JAK1/3 inhibitor

How Long this Medication Takes to Work

•	 Psoriasis [57]
◦	 65% and 45% treated with 10 mg or 5 mg BID respectively reached PASI-75 

at week 16 with efficacy maintained in most through 24 months
•	 Alopecia areata (AA)

◦	� Oral: 32% had >50% improvement in Severity of Alopecia Tool (SALT) 
score with 5 mg BID for 3 months; however, drug cessation led to disease 
relapse with a median of 8 weeks

◦	 Topical: 1 and 2% BID
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■	 Used between 3–18 months in 6 patients with AA, 4 with hair regrowth 
[58]

•	 Atopic dermatitis
◦	 Topical

■	� Improvement across all endpoints with 2% ointment BID vs placebo 
within 4 weeks [59]

•	 Dosing, oral
◦	 Immediate release (IR) 5 mg BID, extended release (ER) 11 mg once daily
◦	 In moderate renal or liver impairment, IR 5 mg once daily only

Ruxolitinib—JAK1/2 inhibitor

How Long this Medication Takes to Work

•	 Alopecia Areata
◦	 Oral: 75% had >50% improvement in their SALT score with 20 mg BID for 

3–6 months; during the 3 months following drug discontinuation, responders 
had increased shedding with marked hair loss in 33% [60]

•	 Vitiligo
◦	 Topical: 76% had improvement in facial Vitiligo Area Scoring Index with 

1.5% cream BID at week 20 [61]

Miscellaneous Systemic Drugs

Apremilast (Otezla) [2]

Conditions that Best Respond

•	 Chronic plaque psoriasis
•	 Psoriatic arthritis

How Long this Medication Takes to Work

•	 30 mg BID after starter kit
◦	 Starter kit (to reduce risk of GI symptoms) titrate in one week to recom-

mended dose of 30 mg twice daily

Latest Updates to Lab Monitoring

•	 Consider baseline CMP to assess renal function and if CrCl < 30 mL/min, then 
reduce dose to 30 mg once daily

•	 No lab monitoring required
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Most Common Side Effects

•	 GI intolerance
◦	 Treatment: slow titration, give promethazine or loperamide

•	 Headache
•	 Upper respiratory tract infections
•	 Depression
•	 Weight loss

Avoid

•	 Caution when co-administrating with strong cytochrome P450 enzyme inducers 
including rifampin, phenobarbital, carbamazepine, and phenytoin as they may 
significantly diminish apremilast levels

Antiandrogens and Androgen Inhibitors [1, 2]

Spironolactone

Conditions that Best Respond

•	 Acne vulgaris
•	 Androgenic alopecia in women
•	 Hidradenitis suppurativa
•	 Hirsutism

How Long this Medication Takes to Work

•	 2–3 months
•	 50–200 mg daily

Latest Updates to Lab Monitoring

•	 Routine K + monitoring is unnecessary for healthy women taking spironolac-
tone for acne [62]
◦	 Monitor for muscle cramps or weakness

Most Common Side Effects

•	 Menorrhagia or other menstrual dysfunction
◦	 Typically resolves after 2–3 months of therapy
◦	 Treatment: reduce dose to 50–75 mg daily, give spironolactone for 21 days 

on and 7 days off, add oral contraceptives
•	 Hyperkalemia

◦	 Most likely to occur in severe renal insufficiency
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◦	 The rate of hyperkalemia in healthy young women taking spironolactone for 
acne is equivalent to the baseline rate of hyperkalemia in this population.

•	 No definitive evidence linking spironolactone use to estrogen-dependent  
malignancies
◦	 Benign adenomas of the thyroid and testes, malignant mammary tumors and 

proliferative changes in the liver were found in chronic toxicity studies of 
rats in which 25–250 times the usual human dose was given to rats

◦	 Caution in giving to women with a genetic predisposition to breast cancer 
[63]

Avoid

•	 Pregnancy
◦	 Feminization of male fetus

•	 Other agents that increase the risk of hyperkalemia, (e.g., angiotensin-convert-
ing enzyme inhibitors, aliskiren (direct renin inhibitor), angiotensin II receptor 
blockers and aldosterone inhibitors)

Finasteride (Propecia)

Conditions that Best Respond

•	 Male and female pattern androgenic alopecia
◦	 Can trial up to 5 mg daily in postmenopausal women with no clinical or lab-

oratory signs of hyperandrogenism [64]
•	 Hirsutism
•	 Frontal fibrosing alopecia [65]

How Long this Medication Takes to Work

•	 3 months
•	 Dosing varies based on conditions being treated, typically 1–5 mg daily

Latest Updates to Lab Monitoring

◦	 Consider baseline PSA in men >50 years prior to starting
◦	 Men need to inform their physician as finasteride will suppress PSA level

Most Common Side Effects

•	 Sexual dysfunction
◦	� 2% of men receiving 1 mg daily reported decreased libido, erectile  

dysfunction or decreased volume of ejaculate
◦	 Post-finasteride syndrome

■	 Reports of long-standing sexual dysfunction but incidence is unknown
•	 Teratogen



204 K. Novice and E. N. Pritchett

◦	� No teratogenic effects from trace amounts of finasteride detected in the 
semen of men who took 1 mg daily; however, rare cases of teratogenicity 
have been reported to FDA Adverse Events Reporting System.

◦	� Do not donate blood for at least 6 months after last dose of medication to 
prevent blood donation to a pregnant female transfusion recipient, which 
may harm the male fetus

•	 Decrease serum PSA
◦	 Adjust measured serum PSA concentrations upwards by 40–50% for the 

purposes of prostate cancer screening [66]
•	 Prostate Cancer

◦	 Cochrane review of men with a mean age of 64 years and PSA 2.1 taking 
finasteride found 26% relative risk reduction in prostate cancer but a greater 
number of high-grade Gleason score tumors [67]

◦	 Uncertain significance of these findings in younger men, but all men should 
be counseled regarding this finding

Avoid

•	 Women of childbearing potential, category X
•	 Children

Colchicine [1, 2]

Conditions that Best Respond

•	 Neutrophilic dermatoses (e.g., Behcet’s disease)
•	 Recurrent aphthous stomatitis
•	 Chronic cutaneous leukocytoclastic vasculitis

How Long this Medication Takes to Work

•	 4–6 weeks
•	 0.6 mg BID or TID

◦	 Consider starting once daily and increasing gradually over a few weeks to 
decrease side effects

•	 Taper dose as disease activity allows

Latest Updates to Lab Monitoring

•	 CBC and CMP every 3 months
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Most Common Side Effects

•	 GI effects
◦	 Abdominal cramping and watery diarrhea often occur with TID dosing
◦	 Treatment for diarrhea: aluminum containing antacids (Amphojel), loper-

amide
•	 Chronic intoxication

◦	 Leukopenia, aplastic anemia, myopathy and alopecia
◦	 Can occur after prolonged therapy with at least 1 mg daily

IVIg [1, 2]

Conditions that Best Respond

•	 Dermatomyositis
•	 Scleroderma
•	 Autoimmune bullous dermatoses
•	 SJS/TEN
•	 Pyoderma gangrenosum
•	 Scleromyxedema
•	 IVIg can induce long-term remission of various dermatoses and allow the 

reduction or discontinuation of concomitant immunosuppressive treatments

How Long this Medication Takes to Work

•	 Monthly infusion cycles until effective disease control
◦	� 2 g/kg per cycle divided into 3 equal doses, given on each of 3 consecutive 

days
•	 Peak serum concentrations immediately
•	 Serum half-life is 3–5 weeks

Latest Updates to Lab Monitoring

•	 Baseline: IgA, CBC, CMP, hepatitis screening panel, HIV, rheumatoid factor, 
cryoglobulins
◦	 If low or no IgA, confirm that the IVIg product has no IgA to avoid anaphylaxis
◦	 PEARL: Patients with rheumatoid factor and cryoglobulins are at an 

increased risk of renal failure
•	 No specific follow-up laboratory testing required
•	 Assess for fluid overload at follow up visits
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Most Common Side Effects

•	 Infusion related general effects
◦	� Headache, myalgia, chills, flushing, fever, nausea, vomiting, low back pain, 

wheezing, chest pain, blood pressure changes and tachycardia
◦	 Generally mild
◦	 Occur 30–60 min after infusion
◦	� Treatment: slow dose infusion rate, pretreatment with analgesics, NSAIDs, 

antihistamines or low dose IV corticosteroids
■	 For adults can consider the following regimen 30 min prior to infusion:

•	 Acetaminophen 650–1000 mg orally
•	 Ibuprofen 400 or 800 mg orally
•	 Diphenhydramine 25–50 mg orally, intravenously or intramuscularly
•	 For patients with severe adverse reactions such as headaches, consider 

methylprednisolone 40–60 mg intravenously
•	 Risk of fluid overload

◦	 Monitor closely in those with significant cardiac and kidney disease
•	 Aseptic meningitis

◦	 Headache and photophobia that are self-limiting and resolve without sequelae
◦	 Treatment: analgesics and anti-emetics

•	 Thromboembolic events
◦	 Decrease risk by lowering IVIg dose and slowing rate of infusion

•	 Hematologic effects
◦	 Neutropenia and hemolysis seen in those with autoantibodies against blood 

group antigens of ABO and Rhesus (Rh) system
•	 Anaphylaxis

◦	 Few cases reported, particularly in those with IgA deficiency having anti-
IgA antibodies

•	 Renal failure
◦	 Increased risk in patients with rheumatoid factor and cryoglobulins

Avoid

•	 In patients with IgA deficiency

Naltrexone [68]

Conditions that Best Respond

•	 Pruritus
◦	� Associated with psoriasis, atopic dermatitis, lichen simplex chronicus and 

prurigo nodularis
•	 Hailey-Hailey disease
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•	 Lichen planopilaris (LPP)

How Long this Medication Takes to Work

•	 ~2 months
•	 No standard dosing guidelines exist but consider the following

◦	 High-dose naltrexone at 50–100 mg daily
■	 Pruritus
■	 Alcohol and opioid addiction

◦	 Low dose naltrexone (LDN) at 1.5–5.0 mg daily
■	� Used in a variety of cutaneous conditions including Hailey-Hailey, LPP, 

Grover’s and Darier’s disease

Latest Updates to Lab Monitoring

•	 None

Most Common Side Effects

•	 Low dose naltrexone has proven to be safe without serious adverse events
•	 High dose naltrexone

◦	 GI upset: abdominal cramps, nausea, vomiting, anorexia
◦	 Dizziness
◦	 Fatigue
◦	 Insomnia

Avoid

•	 Caution in patients on opioids as high dose naltrexone will decrease efficacy 
and may induce withdrawal symptoms

Nicotinamide (Vitamin B3) [69]

Conditions that Best Respond

•	 Autoimmune bullous dermatoses
•	 NMSC chemoprevention in high risk patients
•	 Pellagra

How Long this Medication Takes to Work

•	 2–3 months of 500 mg BID-TID
◦	� Usually given in combination with tetracycline for treatment of autoimmune 

bullous dermatoses
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•	 500 mg BID for NMSC chemoprevention with effects noticed within 3 months 
of use
PEARL: Chemoprevention effect is lost after discontinuation of medication

Latest Updates to Lab Monitoring

•	 None

Most Common Side Effects

•	 Headache
•	 GI complaints

Avoid

•	 PEARL: Do not confuse with niacin (or nicotinic acid), which will cause a 
flushing reaction

Rituximab [1, 2]

Conditions that Best Respond

•	 Autoimmune bullous dermatoses
•	 Autoimmune connective tissue diseases
•	 GVHD
•	 Vasculitis
•	 Cutaneous B cell lymphoma

How Long this Medication Takes to Work

•	 Dosing adopted from rheumatoid arthritis guidelines
◦	 1000 mg IV infusions given 2 weeks apart (i.e. day 0 and day 14)
◦	 Infusion cycle can be repeated at 4–6-month intervals

•	 CD20 + B cell depletion within 2–3 weeks, which is sustained for ~6 months
◦	 B cell numbers return to normal levels within the first year after treatment

Latest Updates to Lab Monitoring

•	 Baseline labs: CBC w/diff, CMP, hepatitis screening panel, TB testing (IGRAs 
or TST)

•	 Follow up
◦	 CBC w/diff every 2 weeks during treatment then 1-3 months thereafter
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◦	� Consider monitoring CD 19 + and CD20 + B cells, which may help serve as a 
tool to predict relapses [70]

Most Common Side Effects

•	 Infusion reactions
◦	 Generally mild and occur only with the first infusion
◦	 If severe reactions occur, they typically do so within 30–120 min

•	 Infections
◦	� Bacterial, viral and fungal infections during treatment and up to 12 months 

afterwards
◦	 Significant increased risk of reactivation of hepatitis B virus

•	 Cytopenias
•	 Human anti-chimeric antibodies (HACA)

◦	� Higher levels seen in patients treated for autoimmune disease (up to 30% in 
SLE patients)

◦	 Unclear whether they affect rituximab levels or the efficiency of B cell 
depletion

•	 Arrhythmias
•	 Tumor lysis syndrome
•	 Intestinal perforation

Avoid

•	 Patients with active infections
•	 Administration of live vaccines

◦	 Non-live vaccines can be administered 4 weeks prior to treatment

References

	 1.	Wolverton S. Comprehensive dermatologic drug therapy, 3rd ed. Philadelphia: Elsevier 
Saunders; 2013.

	 2.	Bolognia J, Schaffer J, Cerroni L. Dermatology. Philadelphia: Elsevier Saunders; 2017.
	 3.	Marmor MF, et al. Revised recommendations on screening for chloroquine and hydroxychlo-

roquine retinopathy. Ophthalmology. 2011;118(2):415–22.
	 4.	Mohammad S, et al. Examination of hydroxychloroquine use and hemolytic anemia in 

G6PDH-Deficient patients. Arthritis Care Res (Hoboken). 2018;70(3):481–5.
	 5.	Melles RB, Marmor MF. The risk of toxic retinopathy in patients on long-term hydroxychlo-

roquine therapy. JAMA Ophthalmol. 2014;132(12):1453–60.
	 6.	Cho HG, et al. Azathioprine and risk of multiple keratinocyte cancers. J Am Acad Dermatol. 

2018;78(1): 27–28. e1.
	 7.	Patel AA, Swerlick RA, McCall CO. Azathioprine in dermatology: the past, the present, and 

the future. J Am Acad Dermatol. 2006;55(3):369–89.
	 8.	Phillips T, et al. Non-Hodgkin’s lymphoma associated with long-term azathioprine therapy. 

Clin Exp Dermatol. 1987;12(6):444–5.



210 K. Novice and E. N. Pritchett

	 9.	Snow JL, Gibson LE. The role of genetic variation in thiopurine methyltransferase activity 
and the efficacy and/or side effects of azathioprine therapy in dermatologic patients. Arch 
Dermatol. 1995;131(2):193–7.

	10.	Buckley L, et al. 2017 American College of Rheumatology guideline for the prevention and 
treatment of glucocorticoid-induced osteoporosis. Arthritis Rheumatol. 2017;69(8):1521–37.

	11.	Stathopoulos IP, et al. The use of bisphosphonates in women prior to or during pregnancy 
and lactation. Hormones (Athens). 2011;10(4):280–91.

	12.	Reddy S, Ananthakrishnan S, Garg A. A prospective observational study evaluating hypotha-
lamic-pituitary-adrenal axis alteration and efficacy of intramuscular triamcinolone acetonide 
for steroid-responsive dermatologic disease. J Am Acad Dermatol. 2013;69(2):226–31.

	13.	Maza A, et al. Oral cyclosporin in psoriasis: a systematic review on treatment modalities, 
risk of kidney toxicity and evidence for use in non-plaque psoriasis. J Eur Acad Dermatol 
Venereol. 2011;25(Suppl 2):19–27.

	14.	Neuvonen PJ, Niemi M, Backman JT. Drug interactions with lipid-lowering drugs: mecha-
nisms and clinical relevance. Clin Pharmacol Ther. 2006;80(6):565–81.

	15.	Paul CF, et al. Risk of malignancies in psoriasis patients treated with cyclosporine: a 5 y 
cohort study. J Invest Dermatol. 2003;120(2):211–6.

	16.	Pere AK, et al. Dietary potassium and magnesium supplementation in cyclosporine-induced 
hypertension and nephrotoxicity. Kidney Int. 2000;58(6):2462–72.

	17.	Serratrice J, et al. Interference of dapsone in HbA1c monitoring of a diabetic patient with 
polychondritis. Diabetes Metab. 2002;28(6 Pt 1):508–9.

	18.	Tack CJ, Wetzels JF. Decreased HbA1c levels due to sulfonamide-induced hemolysis in two 
IDDM patients. Diabetes Care. 1996;19(7):775–6.

	19.	Visser K, van der Heijde D. Optimal dosage and route of administration of methotrexate in 
rheumatoid arthritis: a systematic review of the literature. Ann Rheum Dis. 2009;68(7):1094–
9.

	20.	Fairris GM, et al. Methotrexate dosage in patients aged over 50 with psoriasis. BMJ. 
1989;298(6676):801–2.

	21.	Cheng HS, Rademaker M. Monitoring methotrexate-induced liver fibrosis in patients with 
psoriasis: utility of transient elastography. Psoriasis (Auckl). 2018;8:21–9.

	22.	Khan S, Subedi D, Chowdhury MM. Use of amino terminal type III procollagen peptide 
(P3NP) assay in methotrexate therapy for psoriasis. Postgrad Med J. 2006;82(967):353–4.

	23.	Gutierrez JC, Hwang K. The toxicity of methotrexate in male fertility and paternal terato-
genicity. Expert Opin Drug Metab Toxicol. 2017;13(1):51–8.

	24.	Cudmore J, et al. Methotrexate and trimethoprim-sulfamethoxazole: toxicity from this com-
bination continues to occur. Can Fam Physician. 2014;60(1):53–6.

	25.	Frenia ML, Long KS. Methotrexate and nonsteroidal antiinflammatory drug interactions. 
Ann Pharmacother. 1992;26(2):234–7.

	26.	Colebatch AN, Marks JL, Edwards CJ. Safety of non-steroidal anti-inflammatory drugs, 
including aspirin and paracetamol (acetaminophen) in people receiving methotrexate for 
inflammatory arthritis (rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, other 
spondyloarthritis). Cochrane Database Syst Rev. 2011;11:CD008872.

	27.	Hewitt RJ, et al. Screening tests for tuberculosis before starting biological therapy. BMJ. 
2015;350:h1060.

	28.	Dobler CC. Biologic agents and tuberculosis. Microbiol Spectr 2016;4(6).
	29.	Bavinck JN, et al. Prevention of skin cancer and reduction of keratotic skin lesions during 

acitretin therapy in renal transplant recipients: a double-blind, placebo-controlled study. J 
Clin Oncol. 1995;13(8):1933–8.

	30.	DiGiovanna JJ. Retinoid chemoprevention in the high-risk patient. J Am Acad Dermatol. 
1998;39(2 Pt 3):S82–5.

	31.	DiGiovanna JJ. Isotretinoin effects on bone. J Am Acad Dermatol. 2001;45(5):S176–82.
	32.	Gniadecki R, et al. The optimal use of bexarotene in cutaneous T-cell lymphoma. Br J Der-

matol. 2007;157(3):433–40.
	33.	Sherman SI, et al. Central hypothyroidism associated with retinoid X receptor-selective lig-

ands. N Engl J Med. 1999;340(14):1075–9.



211Systemic Drugs Used in Dermatology

	34.	Hansen TJ, et al. Standardized laboratory monitoring with use of isotretinoin in acne. J Am 
Acad Dermatol. 2016;75(2):323–8.

	35.	Chivot M. Acne flare-up and deterioration with oral isotretinoin. Ann Dermatol Venereol. 
2001;128(3 Pt 1):224–8.

	36.	Menter A, Strober B, Kaplan DH, Kivelevitch D, et al. Guidelines of care for the manage-
ment and treatment of psoriasis with biologics. J Am Acad Dermatol In preparation.

	37.	Ou Z, et al. Adverse events of Dupilumab in adults with moderate-to-severe atopic dermati-
tis: a meta-analysis. Int Immunopharmacol. 2018;54:303–10.

	38.	Wollenberg A, et al. Conjunctivitis occurring in atopic dermatitis patients treated with dupi-
lumab-clinical characteristics and treatment. J Allergy Clin Immunol Pract. 2018;6(5):778–
1780. e1.

	39.	Treister AD, Kraff-Cooper C, Lio PA. Risk factors for dupilumab-associated conjunctivitis in 
patients with atopic dermatitis. JAMA Dermatol. 2018;154(10):1208–11.

	40.	Fleming P, Drucker AM. Risk of infection in patients with atopic dermatitis treated 
with dupilumab: a meta-analysis of randomized controlled trials. J Am Acad Dermatol. 
2018;78(1):62–69. e1.

	41.	Menter A, et al. Adalimumab therapy for moderate to severe psoriasis: a randomized, con-
trolled phase III trial. J Am Acad Dermatol. 2008;58(1):106–15.

	42.	Gordon K, et al. Long-term efficacy and safety of adalimumab in patients with moderate to 
severe psoriasis treated continuously over 3 years: results from an open-label extension study 
for patients from REVEAL. J Am Acad Dermatol. 2012;66(2):241–51.

	43.	Paradisi A, et al. Etanercept therapy for toxic epidermal necrolysis. J Am Acad Dermatol. 
2014;71(2):278–83.

	44.	Papp KA, et al. A global phase III randomized controlled trial of etanercept in psoriasis: 
safety, efficacy, and effect of dose reduction. Br J Dermatol. 2005;152(6):1304–12.

	45.	Reich K, et al. Infliximab induction and maintenance therapy for moderate-to-severe psoria-
sis: a phase III, multicentre, double-blind trial. Lancet. 2005;366(9494):1367–74.

	46.	Menter A, et al. A randomized comparison of continuous vs. intermittent infliximab main-
tenance regimens over 1 year in the treatment of moderate-to-severe plaque psoriasis. J Am 
Acad Dermatol. 2007;56(1):31. e1–15.

	47.	Afif W, et al. Clinical utility of measuring infliximab and human anti-chimeric anti-
body concentrations in patients with inflammatory bowel disease. Am J Gastroenterol. 
2010;105(5):1133–9.

	48.	Gottlieb A, et al. Ustekinumab, a human interleukin 12/23 monoclonal antibody, for pso-
riatic arthritis: randomised, double-blind, placebo-controlled, crossover trial. Lancet. 
2009;373(9664):633–40.

	49.	Leonardi CL, et al. Efficacy and safety of ustekinumab, a human interleukin-12/23 mono-
clonal antibody, in patients with psoriasis: 76-week results from a randomised, double-blind, 
placebo-controlled trial (PHOENIX 1). Lancet. 2008;371(9625):1665–74.

	50.	Emer JJ, Frankel A, Zeichner JA. A practical approach to monitoring patients on biological 
agents for the treatment of psoriasis. J Clin Aesthet Dermatol. 2010;3(8):20–6.

	51.	Blauvelt A, et al. Efficacy and safety of guselkumab, an anti-interleukin-23 monoclonal anti-
body, compared with adalimumab for the continuous treatment of patients with moderate to 
severe psoriasis: Results from the phase III, double-blinded, placebo- and active compara-
tor-controlled VOYAGE 1 trial. J Am Acad Dermatol. 2017;76(3):405–17.

	52.	Gomez-Garcia F, et al. Short-term efficacy and safety of new biological agents targeting the 
interleukin-23-T helper 17 pathway for moderate-to-severe plaque psoriasis: a systematic 
review and network meta-analysis. Br J Dermatol. 2017;176(3):594–603.

	53.	Gordon KB, et al. Phase 3 trials of ixekizumab in moderate-to-severe plaque psoriasis. N 
Engl J Med. 2016;375(4):345–56.

	54.	van de Kerkhof PC, et al. Secukinumab long-term safety experience: a pooled analysis of 10 
phase II and III clinical studies in patients with moderate to severe plaque psoriasis. J Am 
Acad Dermatol. 2016;75(1):83–98. e4.



212 K. Novice and E. N. Pritchett

	55.	Langley RG, et al. Secukinumab in plaque psoriasis–results of two phase 3 trials. N Engl J 
Med. 2014;371(4):326–38.

	56.	Liu LY, et al. Repigmentation in vitiligo using the Janus kinase inhibitor tofacitinib may 
require concomitant light exposure. J Am Acad Dermatol. 2017;77(4): 675–682. e1.

	57.	Papp KA, et al. Tofacitinib, an oral Janus kinase inhibitor, for the treatment of chronic plaque 
psoriasis: long-term efficacy and safety results from 2 randomized phase-III studies and 1 
open-label long-term extension study. J Am Acad Dermatol. 2016;74(5):841–50.

	58.	Bayart CB, et al. Topical Janus kinase inhibitors for the treatment of pediatric alopecia 
areata. J Am Acad Dermatol. 2017;77(1):167–70.

	59.	Bissonnette R, et al. Topical tofacitinib for atopic dermatitis: a phase IIa randomized trial. Br 
J Dermatol. 2016;175(5):902–11.

	60.	Mackay-Wiggan J, et al. Oral ruxolitinib induces hair regrowth in patients with moder-
ate-to-severe alopecia areata. JCI Insight. 2016;1(15):e89790.

	61.	Rothstein B, et al. Treatment of vitiligo with the topical Janus kinase inhibitor ruxolitinib. J 
Am Acad Dermatol. 2017;76(6):1054–1060. e1.

	62.	Plovanich M, Weng QY, Mostaghimi A. Low usefulness of potassium monitoring among 
healthy young women taking spironolactone for acne. JAMA Dermatol. 2015;151(9):941–4.

	63.	Biggar RJ, Andersen EW, Wohlfahrt J, Melbye M. Spironolactone use and the risk of breast 
cancer. J Am Acad Dermatol. 2016:AB72.

	64.	Oliveira-Soares R, et al. Finasteride 5 mg/day treatment of patterned hair loss in normo-an-
drogenetic postmenopausal women. Int J Trichology. 2013;5(1):22–5.

	65.	Danesh M, Murase JE. Increasing utility of finasteride for frontal fibrosing alopecia. J Am 
Acad Dermatol. 2015;72(6):e157.

	66.	Zakhem GA, Motosko CC, Mu EW, Ho RS. Infertility and teratogenicity after paternal 
exposure to systemic dermatologic medications: A systematic review. J Am Acad Dermatol. 
2019;80(4):957–69.

	67.	D’Amico AV, Roehrborn CG. Effect of 1 mg/day finasteride on concentrations of serum 
prostate-specific antigen in men with androgenic alopecia: a randomised controlled trial. 
Lancet Oncol. 2007;8(1):21–5.

	68.	Wilt TJ, et al. Five-alpha-reductase Inhibitors for prostate cancer prevention. Cochrane Data-
base Syst Rev. 2008(2);CD007091.

	69.	Ekelem C, et al. Utility of naltrexone treatment for chronic inflammatory dermatologic con-
ditions: a systematic review. JAMA Dermatol. 2018.

	70.	Chen AC, et al. A phase 3 randomized trial of nicotinamide for skin-cancer chemoprevention. 
N Engl J Med. 2015;373(17):1618–26.

	71.	Trouvin AP, et al. Usefulness of monitoring of B cell depletion in rituximab-treated rheuma-
toid arthritis patients in order to predict clinical relapse: a prospective observational study. 
Clin Exp Immunol. 2015;180(1):11–8.



213

Ashy Dermatosis/Erythema Dyschromicum Perstans (EDP) 
[1, 2] Lichen Planus Pigmentosus (LPP) [1, 3]

What Not To Miss

•	 Other mucocutaneous features of lichen planus

Key DDx

•	 Post-inflammatory hyperpigmentation

Work Up Pearls

•	 Frequently a clinical diagnosis
◦ 	 Most commonly seen in adults with skin types III–V
◦ 	 Erythema dyschromicum perstans (EDP) is most commonly found on trunk 

and upper extremities and may have a rim of erythema in active lesions
◦ 	 Lichen planus pigmentosus (LPP) is most commonly found in photodistrib-

uted or intertriginous pattern (this is usually referred to as lichen planus pig-
mentosus inversus)
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•	 Biopsy
◦	 Erythema dyschromicum perstans (EDP) and lichen planus pigmentosus  

(LPP) often cannot be distinguished on histology. Both show epidermal atro-
phy, vacuolar degeneration of the basal layer, and a variable lichenoid lym-
phocytic infiltrate

Treatment Ladder

•	 Photoprotection
◦ 	 Broad-brimmed hats, sunglasses, photoprotective clothing
◦ 	 Sunscreen with PHYSICAL filters (i.e. zinc oxide, titanium dioxide) and 

broad-spectrum UVA/UVB sunscreens with SPF 30–50+

•	 Topicals
◦ 	 Hydroquinone 4% (can prescribe higher potency via compounding pharmacies)
◦ 	 Topical retinoids such as adapalene 0.1–0.3% or tretinoin 0.025–1%
◦ 	 Triple combination depigmentation cream consisting of a topical retinoid 

(adapalene 0.1–0.3% or tretinoin 0.025–0.1%), a low potency topical steroid 
(hydrocortisone 1–2.5%, desonide 0.05%, fluocinolone 0.01%) and hydro-
quinone 4% (such as Kligman’s formula)

◦ 	 Topical tacrolimus 0.1% ointment [4]

•	 Systemics
◦ 	 Minocycline 100 mg BID
◦ 	 Dapsone 100 mg daily [5]
◦ 	 Hydroxychloroquine 200 mg BID (or 5 mg/kg daily)

Outside the Box Treatment Options

•	 Chemical peels [6], including glycolic acid and salicylic acid (safer for skin of 
color)

•	 Oral retinoids [7]
•	 Q-switched Nd:YAG laser—safe for use in skin of color

◦ 	 Multiple treatments necessary and recurrence has been reported [8–10]
•	 1550 nm non-ablative fractional laser with topical tacrolimus [11]
•	 Single case series showing efficacy of clofazimine in decreasing inflammation 

in EDP, however all patients experienced temporary orange skin discoloration 
and length of follow up was not reported [12]

Melasma [1, 2]

What Not To Miss

•	 Exogenous hyperestrogenism including OCPs, hormone replacement therapy
•	 Role of visible light
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•	 Exogenous ochronosis
◦ 	 Look for stippled blue appearance

Key DDx

•	 Post-inflammatory hyperpigmentation
•	 Riehl’s melanosis
•	 Atypical periorbital acanthosis nigricans
•	 Drug related hyperpigmentation (HCTZ, calcium channel blockers)

Work Up Pearls

•	 Look for typical acanthosis nigricans at other sites if considering periorbital 
acanthosis nigricans

•	 Post-pregnancy, melasma may fade in lighter skin types but persist in skin of 
color

Treatment Ladder

•	 Photoprotection as in ashy dermatosis
◦ 	 Tinted sunscreens are preferred [13]

•	 Topicals
◦ 	 Similar to ashy dermatosis (above)
◦ 	 20% azelaic acid
◦ 	 Glycolic acid
◦ 	 2–6% kojic acid

■ 	 Avoid if penicillin or mushroom allergy
◦ 	 Vitamin C

•	 Chemical peels
◦ 	 30–70% αHA glycolic acid
◦ 	 Salicylic acid
◦ 	 Jessner’s peel: salicylic acid (14 g), resorcinol (14 g), lactic acid 85% (14 g), 

ethanol
■	� Consider modified Jessner’s with citric acid rather than resorcinol as 

resorcinol can cross react with hydroquinone potentially sensitizing these 
patients

◦ 	 Tricholoracetic acid (TCA) 10–25%—use with caution in skin of color and 
consider a test spot
■ 	 Can combine with Jessner’s peel applied first then TCA

•	 Laser therapies [8, 14]
◦ 	 Non-ablative fractional resurfacing lasers, 1550 and 1927 nm

■ 	 Caution with higher fluences and higher densities in Fitzpatrick IV–VI
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◦ 	 Low fluence Q-switch Nd:Yag or Q-switch Alexandrite
■ 	 Fitzpatrick I–III

◦ 	 Consider pulse dye laser as adjunctive treatment in melasma with prominent 
vascularity [15]

Outside the Box Treatment Options

•	 Tranexamic acid 325 mg BID
◦ 	 Caution if history of thromboembolism or renal impairment

•	 Compounds with higher concentration hydroquinone (8–12%) with additions 
of: kojic acid, vitamin C, azelaic acid, niacinamide, and/or topical retinoids
◦ 	 PEARL: Previously, higher percentage hydroquinone was avoided due to risk 

of ochronosis, but now more widely used. Recommend close monitoring for 
ochronosis, especially in darker phototypes and in locations with sunny cli-
mate

•	 Microneedling [16]
•	 Polypodium leucotomos 240 mg BID to TID [17]

Post-inflammatory Hyperpigmentation [1, 2]

What Not To Miss

•	 Underlying dermatosis causing PIH
•	 Drug induced pigmentation

Key DDx

•	 Erythema dyschromicum perstans
•	 Lichen planus pigmentosus
•	 Melasma

Treatment Ladder

•	 Photoprotection as in ashy dermatosis

•	 Topicals
◦ 	 Similar to ashy dermatosis
◦ 	 Glycolic acid
◦ 	 2–6% kojic acid
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•	 Chemical peels
◦ 	 30–70% αHA glycolic acid
◦ 	 Salicylic acid for skin of color
◦ 	 Jessner’s peel: salicylic acid (14 g), resorcinol (14 g), lactic acid 85% (14 g), 

ethanol
■ 	 PEARL: Great for combination of mild acne + PIH

Outside the Box Treatment Options

•	 Low energy low density non-ablative fractional 1927 nm thulium laser [18]
◦ 	 Can also add topical drug delivery of hydroquinone or tranexamic acid
◦ 	 Caution: risk of adverse reactions to topicals

Points to Consider When Using Lasers in Skin of Color [19–21]

Pre-Procedure

•	 Do not treat if ongoing inflammatory process—disease must be stable
•	 Limit sun exposure as much as possible
•	 Consider hydroquinone 2–4% for 2–4 weeks prior to treatment

During Procedure

•	 Reduce fluence and density, increase number of treatments

Post-Procedure

•	 Consider systemic agents including a short course of oral steroids (prednisone 
10 mg × 3 days) [19] or tranexamic acid [20]

•	 Consider topicals including steroids [21] or hydroquinone

Vitiligo

For vitiligo, a multifaceted approach is key. This includes topicals, photother-
apy, and addressing psychosocial needs, in addition to cosmetic agents, systemic 
agents, and surgery when appropriate. Emerging treatments for vitiligo include 
oral and topical janus kinase inhibitors

What Not To Miss

•	 Concomitant autoimmune conditions, including thyroid disorders, alopecia 
areata, pernicious anemia
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•	 Rapidly progressive disease
◦ 	 Signs include confetti-like macules or trichrome vitiligo

Key DDx

•	 Post-inflammatory hypopigmentation
•	 Pityriasis alba
•	 Progressive macular hypomelanosis
•	 Idiopathic guttate hypomelanosis
•	 Nevus depigmentosus

Work Up Pearls

•	 Check baseline TSH; then PRN if symptomatic

Treatment Ladder

•	 Medical Management [22, 23]
◦ 	 Topicals

■ 	 Repigmentation: topical corticosteroids, calcineurin inhibitors for head/
neck [24]

■ 	 Depigmentation: monobenzyl ether of hydroquinone 20–40% [25]

◦ 	 Antioxidants
■ 	 Alpha lipoic acid 100 mg daily [26] (PEARL: best when combined with 

UVB)
■ 	 Gingko biloba 60 mg BID [27] (PEARL: best for slowly spreading dis-

ease)
■ 	 Foods with high levels of antioxidants, such as blueberries and dark green 

vegetables

◦ 	 Phototherapy [28–32]
■ 	 Excimer laser 2–3 times weekly for localized lesions (BSA < 10%)
■ 	 NB-UVB 2–3 times weekly for more generalized over 6–9 months
■ 	 Increased efficacy when used in combination with topical calcineurin 

inhibitors and corticosteroids
•	 Surgical

◦ 	 Melanocyte-keratinocyte transplantation procedure (MKTP) [33, 34]
■ 	 Indications:
•	 ≤10% BSA
•	 Stable vitiligo for 6–24 months
•	 Segmental > focal > generalized > acrofacial
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•	 Psychosocial [35–37]
◦ 	 Refer to support groups, behavioral health/social work PRN
◦ 	 List of US vitiligo support groups/Facebook groups: https://www.globalviti-

ligofoundation.org/support-groups
◦ 	 Books and camps for children with vitiligo: https://www.globalvitiligofoun-

dation.org/global-vitiligo-support-community

•	 Cosmetics [38, 39]
◦ 	 Concealers: Dermablend®, CoverBlend®, Cover FX®, Microskin™, Zanderm 

Vitiligo Concealer™

◦ 	 Self-tanning products containing dihydroxyacetone (water-resistant, last 
longer, but may have more of an orange tone)

Outside the Box Treatment Options

•	 Tofacitanib cream and ruxolitinib cream (2%) are available can be obtained at 
compounding pharmacies

•	 Systemics
◦ 	 If rapidly spreading:

■ 	 Minocycline 100 mg BID for 3–6 months [40, 41]
■ 	 Dexamethasone 2.5–4 mg daily on weekends only for 3–6 months [41, 42]
■ 	 Prednisone 20 mg daily or every other day dosing

◦ 	 Afamelanotide (subcutaneous injection; FDA approval pending) + NB-UVB
◦ 	 Tofacitinib 5 mg daily to BID [43]

■ 	 PEARL: best for face > other sun-exposed areas [44]

In the Context Of …

•	 Head/neck lesions
◦ 	 Topical calcineurin inhibitors equivalent but safer than topical steroids

•	 Psychosocial Morbidity
◦ 	 Be vigilant in higher-risk patients, such as females, younger patients, darker 

skin types, and those with vitiligo on exposed sites

•	 Recalcitrant disease
◦ 	 Systemics can be used in combination with NB-UVB

Photoprotection [1, 2, 45]

•	 Sunscreens
◦ 	 Apply broad-spectrum (UVA/UVB) SPF 30–50+ and reapply every 2–4 h

•	 Self-tanner (dihydroxyacetone)
◦ 	 SPF 3
◦ 	 Adequate for Soret band (400–410 nm) coverage

https://www.globalvitiligofoundation.org/support-groups
https://www.globalvitiligofoundation.org/support-groups
https://www.globalvitiligofoundation.org/global-vitiligo-support-community
https://www.globalvitiligofoundation.org/global-vitiligo-support-community
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•	 Iron oxide (3%)
◦ 	 Good photoprotection to blue visible light (Soret band)
◦ 	 Useful in porphyrias, melasma, and PIH—particularly for darker-complex-

ioned individuals

•	 Photoprotective clothing, wide-brimmed hats, sunglasses

UVB filters UVA filters UVA + UVB filters

Cinoxate Avobenzone (Parsol 1789) Titanium dioxide

Ensulizole Dioxybenzone Zinc oxide

Homosalate Meradimate

Octinoxate Oxybenzone

Octisalate Sulisobenzone

Octocrylene

Para-Aminobenzoic acid

Padimate O

Trolamine salicylate
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Acanthosis Nigricans [1]

What Not To Miss

•	 Malignancy
◦	 Can be a sign of internal malignancy if new/abrupt onset and/or atypical 

locations (i.e. face, hands)
■ Most common = gastric adenoma

•	 Medications
◦	 Common: nicotinic acid, insulin, pituitary extract, systemic corticosteroids, 

diethylstilbestrol and protease inhibitors
◦	 Rarely: oral contraceptives, fusidic acid, and heroin

•	 HAIR-AN (hyperandrogenism, insulin resistance, and acanthosis nigricans) [2]
◦	 Commonly affects women
◦	 Considered a sub-type of polycystic ovarian syndrome (PCOS)

•	 Facial “hyperpigmentation” can be AN➔ especially on the zygomatic cheeks, 
dorsal nose and mental chin

General Dermatology

Samantha L. Schneider and Holly Kerr

© Springer Nature Switzerland AG 2020 
H. W. Lim et al. (eds.), Practical Guide to Dermatology, 
https://doi.org/10.1007/978-3-030-18015-7_12

S. L. Schneider · H. Kerr (*) 
Department of Dermatology, Henry Ford Health System, 3031 West Grand Blvd, Suite 800, 
Detroit, MI 48202, USA
e-mail: hkerr1@hfhs.org

S. L. Schneider 
e-mail: samantha.schneider@gmail.com

https://doi.org/10.1007/978-3-030-18015-7_12
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-18015-7_12&domain=pdf


224 S. L. Schneider and H. Kerr

Key DDx

•	 Confluent and reticulated papillomatosis
•	 Terra firma-forme dermatosis

Work Up Pearls

•	 Associated with obesity and metabolic syndrome
◦	 Check fasting glucose and A1C +/− fasting plasma insulin
◦	 Calculate BMI

Treatment Ladder

•	 Most important: counsel on lifestyle modifications

•	 Topical
◦	 Keratolytics: topical lactic acid, urea, retinoids and combinations of  

above [3]
◦	 Triple combination depigmentation cream (Kligman’s bleaching formula: 

tretinoin 0.05%, hydroquinone 4%; fluocinolone 0.01%) nightly with daily 
photoprotection [4]

◦	 Topical calcipotriol, podophyllin and salicylic acid

•	 Systemic
◦	 Metformin
◦	 Acitretin
◦	 Isotretinoin

Outside the Box Treatment Options

•	 PUVA
•	 Laser dermabrasion with long-pulsed alexandrite laser [5]

In the Context Of …

•	 Extensive palmar involvement or “tripe palms” work up for a possible internal 
malignancy, especially gastrointestinal carcinoma

Acne Vulgaris [6]

What Not To Miss

•	 Hyperandrogenism
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◦	 Consider in patient with other signs of hyperandrogenism (i.e. abnormal hair 
growth patterns, deepening voice, irregular menses)

•	 Medication induced
◦	 Common medications include EGFR inhibitors and prednisone

•	 Rosacea

Key DDx

•	 Iododerma and bromoderma
•	 Chloracne
•	 Follicular mycosis fungoides
•	 Perioral dermatitis
•	 Demodex folliculorum

Work Up Pearls

•	 Consider checking free and total testosterone, sex-hormone binding globulin, 
follicle stimulating hormone (FSH), luteinizing hormone (LH) and dehydroepi-
androsterone (DHEA) (see below)

Treatment Ladder

•	 Topical Therapies
◦	 Antibiotics: clindamycin, erythromycin
◦	 Retinoids: tretinoin, adapalene, tazarotene
◦	 Dapsone 5% gel for women with inflammatory acne
◦	 Azalaic acid 20% cream

•	 Oral Therapies (in combination with topical therapies)
◦	 Antibiotics: doxycycline, minocycline
◦	 Systemic retinoids: isotretinoin
◦	 Hormonal therapies (women): OCPs, spironolactone

•	 Make sure patients are using noncomedogenic products

•	 Discontinue hair grease that may migrate to forehead and other potential occlu-
sive agents

Outside the Box Treatment Options

•	 Topical 5% zinc sulfate for mild-moderate acne [7]
•	 Oral zinc sulfate or zinc gluconate in moderate to severe acne [7]
•	 Light therapy [8]

◦	 Blue light (1–2 times per week for 4 weeks)
◦	 Red + blue light (15 min daily for 12 weeks)

•	 PDT [8]
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◦	 ALA + red light or blue light
•	 Chemical Peels (e.g. salicylic acid, glycolic)
•	 Ampicillin 500 mg daily
•	 1450 nm diode laser [8]

◦	 Fluence 10–14 J/cm2, 6 mm spot size, 250 ns pulse duration and cooling at 
35 ms with 2 passes

◦	 Treatments monthly for 3–6 months

In the Context Of …

•	 Hyperandrogenism
◦	 Order free and total testosterone levels
◦	 If elevated testosterone: sex hormone binding globulin level, DHEAs, 

androstenedione, LH, FSH, prolactin, 17-hydroxyprogesterone level, 
24-hour urinary free cortisol

•	 Pregnancy
◦	 Consider treatment with erythromycin solution (pregnancy category B) or 

azelaic acid (pregnancy category B)
◦	 Can use erythromycin stearate or azithromycin as oral therapies in  

pregnancy
◦	 PEARL: Use erythromycin stearate, NOT estolate due to risk of hepatotox-

icity/cholestasis
◦	 Glycolic acid peels (category B/C) are likely safe; may be used in conjunc-

tion with manual extraction

•	 Acne Scarring
◦	 Chemical peels (i.e. glycolic, salicylic acid, pyruvic)

■ Can be helpful in skin of color
◦	 TCA-CROSS [9]

■ CROSS = chemical reconstruction of skin scars
■ Use a 30-gauge needle to draw up 100% trichloracetic acid (TCA). Place 

the needle into the ice pick acne scars repeatedly until the lesion starts to 
frost

■ Treatments done monthly and need at least 4–6 to see any improvement
◦	 Fractional ablative laser resurfacing [8]
◦	 Needle-derived radiofrequency [8]

•	 Pre-adolescent children
◦	 Topical adapalene
◦	 Topical tretinoin
◦	 Benzoyl peroxide wash
◦	 Tetracycline antibiotics (i.e. minocycline or doxycycline) can be used with 

caution in children older than 8 years of age
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•	 Post-inflammatory dyspigmentation
◦	 Azelaic acid
◦	 Topical retinoids
◦	 Chemical peels
◦	 Hydroquinone

•	 Concomitant seborrheic dermatitis or pityrosporum folliculitis (monomorphic 
papules near hairline)
◦	 Add sodium sulfaceamide wash (i.e. Plexion), SAL3 (salicylic acid sulfur 

soap bar) or fluconazole 200 mg daily for 2 weeks

•	 Acne that “doesn’t go away” or monomorphic papules that are not inflamed or 
comedonal ➔ biopsy

Atopic Dermatitis, Adult [10–12]

What Not To Miss

•	 Atopic triad: atopic dermatitis, allergies and asthma
◦	 Often associated with elevated serum IgE

•	 Longstanding dermatitis with no recent biopsies that could be mycosis  
fungoides or chronic actinic dermatitis

•	 Acute flares of a chronic dermatitis could be eczema herpeticum or other virus 
superinfection or a change in immune status

Key DDx

•	 Irritant contact dermatitis
•	 Allergic contact dermatitis
•	 Chronic actinic dermatitis
•	 Acute presentation of HIV

Work Up Pearls

•	 If impetiginized, can consider bacterial culture
•	 If punched out erosions, consider a viral culture

Treatment Ladder

•	 Moisturization
◦	 “Soak and Grease” with gentle (fragrance-free) soap and moisturizers
◦	 Emollients (i.e. glycol, glyceryl stereate, soy sterols): lubricate skin
◦	 Occlusive agents (i.e. petrolatum, dimethicone, mineral oil): form layer to 

prevent water evaporation
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◦	 Humectants (i.e. glycerol, lactic acid, urea): attract water
◦	 Apply moisturizers immediately after lukewarm baths/showers

•	 Decolonization
◦	 Bleach baths

■	 ¼–½ cup of bleach in full-sized bath tub
■	 Soak for at least 10 min
■	 Recommend three times weekly

◦	 If impetiginized, can consider topical or oral antibiotic ➔ only if clinical 
evidence of infection per the AAD Choosing Wisely campaign

•	 Topical agents
◦	 Corticosteroids

■	 Use 1-2x/day for acute flares
■	 Can suggest maintenance on weekends

◦	 Calcineurin inhibitors
■	 Better SE profile than corticosteroids
■	 May cause burning sensation on skin with initial applications that should 

resolve with repeated use
◦	 Crisaborole (Eucrisa) cream
◦	 Wet wraps at home for severe flares

■	 Topical steroid covered by wet layer (i.e. towels or pajamas), then put dry 
layer on top

•	 Phototherapy/Photochemotherapy
	 ◦	 First line: NB-UVB, followed by UVA-1, or PUVA

•	 Systemic Immunomodulators
◦	 Cyclosporine 2–5 mg/kg daily
◦	 Azathioprine 1–3 mg/kg daily
◦	 Methotrexate 7.5–25 mg weekly
◦	 Mycophenolate mofetil 1.0–1.5 g twice daily
◦	 Dupilumab 600 mg (two 300 mg injections) then 300 mg every other  

week [13]
•	 Human monoclonal antibody against IL4 and IL13 [13]

Outside the Box Treatment Options

•	 Oral probiotic supplementation in pregnant and breastfeeding mothers with 
atopic dermatitis [14]
◦	 Decreases risk of atopic dermatitis in the infant
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In the Context Of …

•	 Impetiginization
◦	 Treat with bleach baths +/− topical or oral antibiotics

•	 Refractory disease
◦	 Can consider interferon-gamma

•	 Pediatric patients (see pediatric section)

•	 Pruritus
◦	 Consider anti-pruritics

•	 Hydroxyzine up to 50 mg nightly for pruritus interfering with sleep
•	 Consider non-sedating antihistamines for day time (i.e. loratadine,  

cetirizine)
◦	 Melatonin can be helpful particularly in pediatric patients

Brittle Nails [15] (Onychorrhexis)

What Not To Miss

•	 Underlying etiologies such as hypothyroid, anorexia, bulimia, oral retinoids, or 
anemia

Key DDx

•	 Early lichen planus
•	 20 nail dystrophy

Work Up Pearls

•	 Can be idiopathic or due to nail plate trauma
•	 Risk Factors: wet working conditions, trauma, excessive manicures

Treatment Ladder

•	 Reduce exposure of nails to chemicals (wear rubber gloves)
•	 Apply petrolatum, lanolin, glycerin, or propylene glycol to moisturize
•	 Can use daily nail strengthening lacquer with 16% polyureathane
•	 Biotin 5–10 mg daily (for at least 6 months but should see improvement at 

2 months)
◦	 PEARL: Biotin can affect thyroid testing and also cardiac markers so be  

cautious [16]
•	 Replenish iron if ferritin <10 ng/mL
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Outside the Box Treatment Ideas

•	 Cysteine (amino acid) can also be helpful
•	 Can take zinc 20 mg daily
•	 One proposed treatment regimen

◦	 Glycerin soaks for 5 min once daily; ammonium lactate to proximal nail 
fold directly afterwards + biotin 2.5 mg daily

Chronic Urticaria [17, 18]

What Not To Miss

•	 Definition of chronic urticaria: occurring at least twice weekly for >6 weeks
•	 Common causes: idiopathic, autoimmune, drug-induced, infection-related

◦	 Can also include physical urticarias such as cold, delayed pressure, solar, 
heat, vibratory and cholinergic

•	 Chronic urticaria associated with autoimmune thyroid disease and other  
autoimmune conditions

•	 Certain medications can make urticaria worse
◦	 Notably aspirin and NSAIDs

•	 Urticarial vasculitis
◦	 Painful or burning lesions lasting >24 h
◦	 Leaves post-inflammatory hyperpigmentation

Key DDx

•	 Urticarial vasculitis
•	 Serum sickness
•	 Still’s disease
•	 Mastocytosis
•	 Sweet’s Syndrome
•	 Urticarial bullous pemphigoid

Work Up Pearls

•	 First line
◦	 History and physical

•	 Lab testing should be based on patient’s signs/symptoms and history but often 
recommend CBC with differential, ESR/CRP, TSH and thyroid autoantibodies 
and liver function tests

•	 Controversial ➔ checking chronic urticaria (CU) index (Fc-εR1α Ab or Ab to IgE)
•	 Consider tryptase for severe, chronic recalcitrant disease
•	 Consider BP antibodies (BP180) or DIF in an older patient
•	 Biopsy also not considered necessary (unless concern for vasculitis or  

urticarial BP)
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Treatment Ladder

•	 Avoid triggers such as ASA and NSAIDs
•	 First line for idiopathic

◦	 H1-antihistamines (cetirizine, levocetirizine, desloratadine)
• Can increase dosage up to 4-fold [19, 20]

•	 Second line
◦	 Add another H1-antihistamine (cetirizine, levocetirizine, desloratadine)
◦	 1st generation H1 antihistamine nightly (diphenhydramine, hydroxyzine)
◦	 Add H2 antihistamine (ranitidine)
◦	 Consider leukotriene antagonist

In the Context Of …

•	 Physical urticaria (i.e. heat, pressure, water, cold)
◦	 Avoidance of triggering factors if possible

•	 Recalcitrant idiopathic urticaria (third line therapy, after increasing dosage of 
H1 antihistamines) [20]
◦	 NB-UVB
◦	 Omalizumab 150–300 mg every 4 weeks [21, 22]

•	 IgG monoclonal antibody against Fc portion of IgE
◦	 Cyclosporine 1–5 mg/kg daily [22]
◦	 Montelukast + short course of oral corticosteroids
◦	 Doxepin 10 mg three times daily, up to 50 mg nightly [23]
◦	 Dapsone 100 mg daily [24]
◦	 Sulfasalazine 500 mg daily, increased by 500 mg each weak until clinical 

response [25]
•	 Max dose of 2–4 g daily

◦	 Mycophenolate mofetil (1–3 g) divided into twice daily dosing [26]
◦	 Methotrexate 15–25 mg weekly
◦	 Cyclosporine 3–5 mg/kg daily [22]
◦	 Intravenous immunoglobulin 0.4 g/kg daily for 5 days, 0.15 g/kg monthly or 

high dose (2 g/kg over 2 days every 4–6 weeks) [27]

•	 Elderly patients
◦	 Be wary of over-sedation, interactions with other medications and cardiac 

toxicity with doxepin
Be wary of anticholinergic affects

Solar Urticaria [28, 29]

What Not To Miss

•	 PEARL: Frequently triggered by visible light or by UVA
•	 Systemic urticaria reaction including possible angioedema and anaphylaxis
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•	 Associated Diseases (uncommon):
◦	 PMLE, atopic disorders, other forms of urticaria, cystic fibrosis, eosinophilic 

granulomatosis with polyangiitis (formerly known as Churg-Strauss), hyper-
eosinophilic syndrome

Key DDx

•	 Photo-eruption of lupus erythematosus
◦	 Usually a few days after exposure rather than immediate

•	 Erythropoietic protoporphyria
◦	 Presents with burning rather than pruritus

Work Up Pearls

•	 Phototesting
◦	 Minimal urticarial dose (MUD)
◦	 Must do immediate read (for MUD) and a second read at 24 h (for minimal 

erythema dose (MED))
◦	 Test for visible light, UVA and UVB

•	 CBC
•	 Complete Metabolic Panel
•	 ANA
•	 Plasma and red cell porphyrins

Treatment Ladder

•	 Oral Antihistamines = First Line
◦	 Require higher doses than other entities

•	 Phototherapy with UVA or UVB for hardening
◦	 To minimize risk of anaphylaxis, start with low dose and treat only sites that 

patients would normally expose to sunlight. Consider adding prednisone 
40 mg daily for the first 7–10 days of hardening.

Outside the Box Treatment Options

•	 Cyclosporine
•	 Omalizumab [29]
•	 IVIg

Allergic Contact Dermatitis [30]

What Not To Miss

•	 Contact Urticaria
◦	 Can be due to latex, bacitracin (can be anaphylactic), ammonium persulfate 

(hair bleach), penicillin, paraphenylenediamine, chalk and others
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Key DDx

•	 Irritant contact dermatitis
•	 Atopic dermatitis
•	 Cutaneous T cell lymphoma
•	 Mycosis fungoides
•	 Chronic actinic dermatitis

Work Up Pearls

•	 Patch testing can help identify relevant triggers
◦	 Importance is determining the relevance of any positive tests

Treatment Ladder

•	 Allergen/irritant avoidance
◦	 With membership, www.contactderm.org will provide patient specific 

codes to generate a “safe list” for patients to use in their application (ACDS 
CAMP)
•	 Membership to ACDS is free for residents

◦ Before patch testing, one can try a “skin diet”
•	 Avoid the top 10 most common allergens (www.dermatitisacademy.com)

•	 For metal allergies
◦	 Use the dimethyglyoxime test for nickel-containing products

•	 Will turn pink
◦	 Use the cobalt allergy spot test kit containing disodium-1-nitroso-2-naph-

thol-3,6-disulfonate to identify cobalt in jewelry/metals
◦	 Consider putting tape or clear nail polish over belt buckles or buttons

•	 Need to re-apply the nail polish every few months
•	 NIK-L-BLOKTM is a branded product that chelates nickel and cobalt, 

should be applied topically on a daily basis to affected areas

•	 Barrier cream
◦	 Recommend dimethicone as active ingredient for best barrier
◦	 Over the counter examples include Tetrix© or Gloves in a Bottle© to be used 

2–3 times per day

•	 Topical corticosteroids

•	 Topical calcineurin inhibitors

Outside the Box Treatment Option

•	 Cyclosporine

http://www.contactderm.org
http://www.dermatitisacademy.com
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Poison Ivy Dermatitis

Caused by

•	 Toxicodendron (i.e. poison oak, poison ivy, poison sumac)

What Not To Miss

•	 Pet fur can harbor the allergen
◦	 Pets who were exposed need a bath to prevent re-exposure

Work Up Pearls

•	 History and physical is generally sufficient
◦	 Black marks on the lesions can help with diagnosis as it represents urushiol 

on the skin

Treatment Ladder

•	 Recommend future avoidance by wearing protective clothing and gloves
◦	 Wash immediately after contact

•	 Wash with soap and water
◦	 Earlier the better
◦	 Unidirectional washing with dawn soap in hot water [31]

•	 Prednisone 1 mg/kg with a 3-week taper

•	 Cyclosporine 4 mg/kg with a 3-week taper

Outside the Box Treatment Options

•	 (Ivy Block) bentoquatam 5% applied 15 min before potential exposure can  
neutralize resin

Irritant Contact Dermatitis

Key DDx

•	 Dyshidrotic eczema
•	 Allergic contact dermatitis
•	 Chronic actinic dermatitis
•	 Erosio interdigitalis blastomycetica (if finger webspaces are involved)

Work Up Pearls

•	 Often history and physical examination are sufficient
•	 Consider patch testing to rule out allergic contact dermatitis if not improving
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Treatment Ladder

•	 Avoid irritation from excess moisture or chemicals
•	 Use gloves when doing dishes or other wet works

•	 Barrier cream
◦	 Recommend dimethicone as active ingredient for best barrier
◦	 Over the counter examples include Tetrix© or Gloves in a Bottle© to be used 

2–3 times per day

•	 Can also combine a barrier cream with a topical steroid
◦	 2.5% hydrocortisone powder compounded in 40% zinc oxide cream

Chronic Actinic Dermatitis (CAD) [32]

What Not To Miss

•	 HIV
◦	 Associated with CAD in younger patients

•	 Contact allergy to Compositae oleoresins
◦	 More common in United Kingdom

•	 CAD in skin of color
◦	 Affects all Fitzpatrick skin types—particularly types V and VI

•	 CAD can disseminate to photoprotected sites over time ➔ does not preclude 
diagnosis

Key DDx

•	 Allergic contact dermatitis
•	 Photoallergic contact dermatitis
•	 Cutaneous T cell lymphoma
•	 Systemic lupus erythematosus

Work Up Pearls

•	 Phototesting for UVA, UVB and visible light
◦	 Patients demonstrated decreased mean erythema dosing (MED) most fre-

quently for UVB and UVA, but can have reaction to UVB or UVA alone or 
to combination with visible light

•	 ANA
•	 HIV
•	 Biopsy
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Treatment Ladder

•	 Photoprotection
◦	 Broad-brimmed hat, sunglasses and photoprotective clothing
◦	 Sunscreens
◦	 Clear museum films or UVA filters can be applied to windows

Topical corticosteroids or topical calcineurin inhibitors

Oral corticosteroids (prednisone 0.5–1.0 mg/kg daily for several weeks)

Other oral agents
◦	 Cyclosporine 3–5 mg/kg daily
◦	 Azathioprine 1–2.5 mg/kg daily
◦	 Mycophenolate mofetil 25–40 mg/kg daily or 1–2 g daily

Outside the Box Treatment Options

•	 Low-dose thalidomide
•	 Interferon—alpha

Dissecting Cellulitis [33]

What Not To Miss

•	 Tinea capitis
•	 Kerion
•	 Follicular occlusion triad—look for other signs/areas affected

Key DDx

•	 Folliculitis decalvans

Work Up Pearls

•	 Consider bacterial culture and fungal culture

Treatment Ladder

•	 First line
◦	 Minocycline 100 mg twice daily
◦	 Bactrim DS twice daily
◦	 Ciprofloxacin 250–500 mg twice daily
◦	 Minocycline + antiandrogens
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◦	 Minocycline + clindamycin
◦	 Clindamycin and rifampin 300 mg twice daily
◦	 Hair removal

▪ 1064 nm for skin types 3–6 and 694 or 800 nm laser for skin types 1–2
•	 Second line

◦	 Isotretinoin 0.5–1.0 mg/kg daily for 3–12 months
◦	 Isotretinoin + dapsone 50–100 mg
◦	 Rifampin then isotretinoin
◦	 Acitretin with oral prednisone
◦	 Zinc sulfate 135 mg three times daily, then decrease to 135 mg 1–2 times 

daily [34]
•	 Third line

◦	 Adalimumab 80 mg loading, then 40 mg at week 1, then 40 mg every other 
week

◦	 Infliximab 5 mg/kg every 8 weeks

Outside the Box Treatment Options

•	 Intralesional triamcinolone (kenalog) 5–10 mg/ml
•	 Avoiding oils on the scalp
•	 Oral steroid taper starting at 60 mg

Drug-Induced Photosensitivity [35, 36]

What Not To Miss

•	 Divided into either: phototoxicity (exaggerated sunburn) or photoallergy 
(eczematous)

•	 Common medications causing phototoxic reactions by class:
◦	 Antiarrhythmic: amiodarone
◦	 Antifungal: voriconazole
◦	 Antipsychotic: chlorpromazine
◦	 ARBS: losartan, valsartan, olmesartan
◦	 Diuretics: furosemide, thiazides
◦	 NSAIDS: nabumetone, naproxen
◦	 Oncologic: capecitabine, dabrafenib, nafoxidine, vandetanib, vinblastine
◦	 Quinolone antibiotics: clindafloxacin
◦	 Tetracycline antibiotics: doxycycline > minocycline

•	 Common medications causing photoallergic reactions:
◦	 Sunscreens: oxybenzone
◦	 Fragrances: sandalwood oil, musk ambrette
◦	 Topical antimicrobials: chlorhexidine
◦	 NSAIDS: celecoxib, diclofenac
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Key DDx

•	 Sunburn
•	 Airborne contact dermatitis (will typically involve upper eyelids, submental 

region and postauricular sites unlike drug induced phototoxicity)
•	 Lupus
•	 Dermatomyositis
•	 Porphyria cutanea tarda or pseudoporphyria
•	 Chronic actinic dermatitis

Work Up Pearls

•	 Biopsy
•	 Take a careful medication history in patients presenting with photodistributed 

rash
•	 Phototesting can confirm the diagnosis

◦	 Positive phototest will show decreased minimal erythema dose (MED) to 
UVA, UVB or both

Treatment Ladder

•	 Eliminating or reducing dose of drug (if able)
•	 Photoprotection
•	 Symptomatic relief with cool compresses
•	 Topical corticosteroids
•	 Oral corticosteroids for severe flares

In the Context Of …

•	 Pseudoporphyria can be seen in patients taking NSAIDS, undergoing renal 
dialysis, furosemide, tetracyclines and retinoids

Granuloma Annulare [37]

What Not To Miss

•	 Associated diseases: diabetes mellitus, malignancy, dyslipidemia
•	 Different subtypes: localized, generalized, subcutaneous, perforating, and patch
•	 TNFα inhibitors may trigger GA in some cases

Work Up Pearls

•	 Biopsy can be helpful
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Treatment Ladder

•	 Localized disease
◦	 Topical treatments

•	 High potency topical steroids +/− occlusion
•	 Tacrolimus or pimecrolimus

◦	 Intralesional steroids (triamcinolone (kenalog) 5 mg/mL)
◦	 Cryotherapy
◦	 Phototherapy

•	 NB-UVB, UVA1, PUVA
◦	 Pulse dye laser, PDT
◦	 Systemic treatments (ROM Therapy)

•	 Rifampin 600 mg
•	 Ofloxacin 400 mg
•	 Minocycline 100 mg
•	 All three given once monthly × 6 months

•	 Generalized Disease
◦	 Phototherapy
◦	 Systemic treatments

•	 Hydroxycholoroquine 3–5 mg/kg daily
•	 Isotretinoin 0.5 mg/kg daily
•	 Dapsone 100 mg daily
•	 Cyclosporine 3–4 mg/kg daily

Outside the Box Treatment Options

•	 Adalimumuab 40 mg every other week
•	 Subcutaneous GA: may consider excision

Hirsutism [38, 39]

What Not To Miss

•	 Hyperandrogenism/PCOS
◦	 Consider in patient with other signs of hyperandrogenism (i.e. abnormal hair 

growth patterns, deepening voice, irregular menses)
•	 Adrenal or ovarian tumors

Key DDx

•	 Drug-induced hypertrichosis
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•	 Paraneoplastic hypertrichosis

Work Up Pearls

•	 Order free and total testosterone levels
•	 If elevated testosterone: sex hormone binding globulin level, DHEAs, Andros-

tenedione, LH, FSH, prolactin, 17-hydroxyprogesterone level, 24-h urinary free 
cortisol

•	 PEARL: Remember the severity of hirsutism does not correlate with androgen 
excess

Treatment Ladder

•	 Topical therapies
◦	 Vaniqa (Eflornithine) 13.9% cream BID

•	 Systemics
◦	 OCPs
◦	 Flutamide 25 mg twice daily (pregnancy category D)
◦	 Finasteride 5 mg daily (pregnancy category X)
◦	 Spironolactone 100 mg daily

•	 Laser hair removal
◦	 Nd:YAG for darker skin types
◦	 Diode laser for lighter skin/thin hair

■	 Most effective in fair skin with dark hair
◦	 PEARL: Prior to laser hair removal, no waxing, plucking, hair removal 

lotions or hair bleach for 4 weeks. No retinoids or glycolics for 1 week

Outside the Box Treatment Ideas

•	 Combine eflornithine with laser therapy
•	 Metformin (but not as effective)

In the Context Of …

•	 Pregnancy
◦	 Do not give any anti-androgen therapies due to risk of feminization of the 

male fetus

Hyperhidrosis [40–42]

What Not To Miss

•	 Hyperthyroidism
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•	 Pheochromocytoma
•	 Occult malignancy

Work Up Pearls

•	 Starch-iodine test can define hyperhidrotic area

Treatment Ladder

•	 20% Aluminum chloride (Drysol)
◦	 Apply 3 times/week at bed time and use regular deodorant in the morning
◦	 Make sure site is completely dry to minimize irritation (AlCl + H2O → HCl)

•	 Glycopyrrolate (Robinul)
◦	 Start at 1 mg daily, increase to 1 mg twice daily over 2 weeks, continue to 

titrate up to 2 mg twice daily as needed
◦	 Do not exceed 2 mg three times daily

•	 Glycopyrrolate wipes (Qbrexza)
•	 Neurotoxin

◦	 Covered by some health insurance
◦	 Typically 25–50 units per axilla (at dilution of 100 units abotulinum toxin to 

4 cc bacteriostatic saline)
◦	 Can use starch-iodine test to define areas of increased perspiration
◦	 Good for about 6–8 months

•	 Laser therapy (MiraDry)
•	 Iontophoresis

Outside the Box Treatment Options

•	 Oxybutynin (off-label) 2.5 mg once daily, titrate up to 7.5–10 mg daily (can do 
twice daily)
◦	 No tachyphylaxis

Keratosis Pilaris [43]

What Not To Miss

•	 Associated with atopic dermatitis, ichthyosis vulgaris, keratosis pilaris atroph-
icans, erythromelanosis folicularis faciei et colli, Graham Little-Piccardi-Las-
sueur syndrome

Key DDx

•	 Follicular eczema (especially in children)
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Treatment Ladder

•	 Counsel patient of chronicity of disease (goal is improvement not cure).
◦	 May improve with age

•	 Keratolytics (lactic acid 12%, urea 20–40%, salicylic acid 4–12%)
•	 Topical retinoids
•	 Brief use of low- to mid-potency topical corticosteroid if substantial erythema

Outside the Box Treatment Options

•	 Vascular laser (i.e. KTP or PDL)

Lichen Planus [44, 45]

What Not To Miss

•	 Risk Factors: viruses (HCV, influenza), contact allergens (i.e. metals (amalgam, 
copper, gold), dental restorative material)

•	 Lichenoid drug eruption
◦	 Culprits: HBV vaccine, ACEi, thiazides, antimalarials, quinidine, gold

•	 Can affect any mucosa (oral or genital)
◦	 Can limit oral intake or bodily functions
◦	 Esophageal involvement

■ One case series had 20/32 (62.5%) patients affected [46]
◦	 Can be present with cutaneous lesions
◦	 Can affect external auditory meatus/tympanic membrane causing otorrhea 

and hearing loss ➔ 10-year Mayo clinic study showed topical tacrolimus 
best treatment [47]

•	 Malignant transformation of lesions—increased risk with mucosal and/or ero-
sive lichen planus

•	 Lichen planopilaris
◦	 See skin of color section on alopecia for more information

Key DDx

•	 Consider nail matrix biopsy if no other evidence of lichen planus besides nails

Work Up Pearls

•	 Biopsy can be diagnostic—particularly for mucosal or nail
•	 Hepatitis C
•	 May need upper endoscopy to evaluate esophagus in symptomatic patients
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Treatment Ladder

•	 Cutaneous
◦	 Topicals

■	 Topical corticosteroids
■	 Topical calineurin inhibitors

◦	 Intralesional corticosteroids
◦	 Phototherapy

■	 NB-UVB, PUVA
◦	 Systemic treatment (used for extensive disease or resistance to above):

■	 Metronidazole 250 mg every 8 h or 500 mg twice daily for 2–3 months
■	 Sulfasalazine 1 g daily and increased by 0.5 g every 3 days until a dose of 

2.5 g daily
■	 Systemic steroids
■	 Isotretinoin
■	 Acitretin 30 mg daily [48]
■	 Hydroxychloroquine 5 mg/kg daily
■	 Methotrexate 10–25 mg weekly [49]
■	 Itraconazole pulse therapy 200 mg twice daily for 1 week each month for 

3 months [50]
■	 Adalimumab 80 mg induction, followed by 40 mg every other week for 

3 months [51]
•	 PEARL: Be cautious because adalimumab can induce lichenoid drug 

reactions and/or psoriasis
•	 Mucosal

◦	 Fix any ill-fitting dental work (trauma can precipitate lesions)
◦	 Optimize oral hygiene
◦	 Topical corticosteroids as oral rinses, gels, or in orabase ®

◦	 Topical calcineurin inhibitors
◦	 Orals

■	 Systemic corticosteroids—prednisone 1 mg/kg daily
■	 Mycophenolate mofetil 500–1000 mg twice daily (max dose 1500 mg 

twice daily) [52]
■	 Azathioprine
■	 Methotrexate 10–25 mg weekly [49]

•	 Nail
◦	 Potent topical steroid to nail folds
◦	 Intralesional triamcinolone to matrix
◦	 Oral

■	 Steroids
■	 Retinoids

In the Context Of …

•	 Recalcitrant disease
◦	 Consider acitretin 30 mg daily [48]
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Lichen Sclerosis et Atrophicus [53]

What Not To Miss

•	 Malignancy in longstanding lesions
•	 Scarring and dysfunction are a possibility
•	 Genital lesions (W > M)
•	 Psychological component, longstanding dyspareunia and sexual dysfunction

Key DDx

•	 Vaginal LP
•	 Atrophic vaginitis
•	 Candida infection
•	 Vitiligo

Treatment Ladder

•	 Topical
◦	 Ultrapotent corticosteroids

■ Clobetasol ointment BID ×4 weeks to twice daily for 4 weeks, then 1–2 
times weekly as maintenance (M-F low potency topical or calcineurin 
inhibitor and weekend class 1 steroid)

■ Clobetasol for 2 weeks, triamcinolone for 2 weeks, then desonide for 
2 weeks as needed

◦	 Topical calcineurin inhibitors (tacrolimus or pimecrolimus)

•	 Phototherapy
◦	 NB-UVB, PUVA or PDT (anecdotal evidence)

•	 Systemic
◦	 Consider methotrexate (up to 15–25 mg weekly) for extensive lesions.

Outside the Box Treatment Options

•	 Topical or intravaginal estrogen/progesterone cream or suppository
•	 Topical lidocaine may be necessary short term for focal tender areas
•	 Intralesional triamcinolone

In the Context Of …

•	 A non-healing ulceration ➔ biopsy
•	 Biopsy to rule out squamous cell carcinoma
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Morphea (in Immune-mediated disorders chapter)

Notalgia Paresthetica [54]

Work Up Pearls

•	 Consider imaging or referral for evaluation of cervical and/or thoracic spine 
depending on symptoms

Treatment Ladder

•	 Topical
◦	 Capsaicin 0.025% cream 5 times daily for 1 week then three times daily

■	 Caution patient about burning sensation preceding relief
■	 If partial response, consider trial of 0.075% or 0.1%

◦	 Topical anesthetics (lidocaine, pramoxine, EMLA)
◦	 Topical calcineurin inhibitors

•	 Injections
◦	 Intralesional triamcinolone
◦	 Abotulinum toxin subcutaneous injections 4 units every 2 cm

•	 Oral
◦	 Low-dose amitriptyline at 10 mg nightly [55]
◦	 Gabapentin 300–900 mg daily (three times daily)

•	 In many states, this is now considered a controlled substance

Periorificial Dermatitis [56]

What not to miss

•	 Risk Factors: medications (topical steroids, inhaled corticosteroids, systemic 
corticosteroids), cosmetics, ultraviolet light, heat/cold, Candida spp., Demodex 
folliculorum, toothpaste

Key DDx

•	 Acne
•	 Rosacea
•	 Seborrhea

Treatment Ladder

•	 Withdrawal of topical corticosteroids (if used)

•	 Topicals
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◦	 Metronidazole
◦	 Erythromycin or clindamycin
◦	 Pimecrolimus
◦	 Sulfacetamide or sulfur
◦	 Azelaic acid
◦	 Poor evidence for adapalene

•	 Systemics
◦	 Tetracycline (has best evidence)
◦	 Poor evidence for erythromycin, doxycycline, minocycline, isotretinoin 0.5–

1.0 mg/kg daily (or even lower dose) tapered over 6 months

Outside the Box Treatment Option

•	 If suspect toothpaste as cause, switch to a non-peppermint and non-cinnamon 
flavored toothpaste

Psoriasis (in Immune-mediated disorders chapter)

Photoprotection (in Immune-mediated disorders chapter)

Polymorphous Light Eruption (PMLE) [57, 58]

What Not To Miss

•	 PMLE can affect all races and ethnicities
•	 Systemic lupus erythematosus (SLE)

◦	 The eruption seen with PMLE can be identical to photosensitivity seen in 
patients with systemic lupus erythematosus

◦	 May need a biopsy to differentiate

	 PEARL: PMLE can be due to UVA (MC), UVB or both

Key DDx

•	 SLE

Work Up Pearls

•	 ANA
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◦	 ANA is to rule out SLE. It should be noted, however, that patient with 
PMLE can have a positive ANA without other symptoms of lupus

•	 Phototesting must be done over several days
◦	 Patients with PMLE often have normal mean erythema dosing (MED) for 

UVA and UVB when given a single test
◦	 Patients require repeated exposures to localized UVA or UVB to induce 

localized PMLE reactions
◦	 Best done in early spring before possible hardening over the summertime

•	 Biopsy

Treatment Ladder

•	 Photo-hardening
◦	 NB-UVB or PUVA—suberythema dosing
◦	 Treat 3 times per week for 15–20 treatments
◦	 Prednisone 40 mg daily for first 5–7 days of treatment in exquisitely photo-

sensitive patients.

•	 Photoprotection
◦	 Broad-brimmed hats, sunglasses, and photoprotective clothing
◦	 Sunscreens

	 Topical corticosteroids

	 Oral
◦	 Prednisone 0.6–1 mg/kg for 7–10 days
◦	 Hydroxychloroquine 5 mg/kg daily—unclear efficacy

Outside the Box Treatment Options

•	 Oral Polypodium leucotomos [59]
•	 Nutritional supplement with lycophene, β-carotene, and Lactobacillus johnso-

nii) [60]
•	 Topical vitamin D3 analogs (i.e. calcipotriol)

In the Context Of …

•	 Upcoming travel
◦	 For patients with a known diagnosis, consider prednisone 40 mg daily for 

7–10 days to take during wintertime vacations to warm/sunny locations to 
prevent severe flares

•	 Young adolescent boys
◦	 Juvenile spring eruption frequently affects young boys with papulovesicular 

lesions on the ears. Resolves spontaneously
◦	 Variant of PMLE
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•	 Severe disease
	 ◦ Consider azathioprine

Primary Pruritus [61]

What Not To Miss

•	 Underlying malignancy

Key DDx

•	 Asteatosis/xerosis
•	 Drug induced/exacerbated: statins, opioids

Work Up Pearls

•	 CBC w/diff, ESR, CRP, CMP, TSH, +/− HIV, CXR, Hepatitis screen
•	 Age appropriate malignancy screening

Treatment Ladder

•	 Topical
◦	 Soak and grease
◦	 Topical corticosteroids or calcineurin inhibitors
◦	 Topical menthol, camphor, or anesthetics
◦	 Topical capsaicin or ketamine
◦	 Topical doxepin or amitriptyline

•	 Phototherapy: NB-UVB

•	 Systemics
◦	 Non-sedating antihistamines during day and sedating antihistamines at night
◦	 Gabapentin up to 300 mg three times daily or pregabalin

•	 Considered to be controlled substance in some states
◦	 SSRI (fluoxetine, paroxetine, sertraline)
◦	 Amitriptyline (25–150 mg daily) or doxepin (up to 50 mg nightly)
◦	 Naltrexone 25–50 mg daily [62]

•	 PEARL: Ensure that patients are not on opioid medications to avoid 
inducing withdrawal symptoms

◦	 Butorphanol nasal spray, 10 mg/ml. 1 puff (mg) each nostril nightly
•	 Another opioid antagonist

◦	 Mycophenolate mofetil 1 g twice daily
◦	 Thalidomide 100 mg nightly
◦	 N-acetylcysteine 600–1000 mg daily (OTC)
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•	 For prurigo nodularis
◦	 In development

•	 Serlopitant (neurokinin receptor antagonis), nemolizumab (anti IL31)

In the Context Of …

•	 Uremic pruritus
◦	 Phototherapy (UVB)
◦	 Capsaicin 0.03% cream
◦	 Gabapentin/pregabalin
◦	 Naltrexone 25–50 mg daily [62]

•	 Cholestatic pruritus
◦	 Rifampin 300 mg once to twice daily [63]
◦	 Naltrexone 12.5–50 mg daily [62, 64]
◦	 Cholestyramine one 4 g sachet 1 h before and 1 h after breakfast [64]

■	 Can increase to 16 g daily
◦	 Ursodeoxycholic acid 13–15 mg/kg daily [64]
◦	 Sertraline
◦	 Bezafibrate 400 mg daily [64]

Porphyria Cutanea Tarda [65]

What Not To Miss

•	 Risk factors: HCV, HIV, estrogen exposure, alcohol
•	 Hemochromatosis

◦	 Screen patients

Key DDx

•	 Drug-induced phototoxicity
•	 Pseudoporphyria
•	 Epidermolysis bullosa aquisita
•	 Bullous pemphigoid

Work Up Pearls

•	 HIV
•	 CBC with diff
•	 Complete metabolic panel
•	 Hepatitis panel
•	 Iron studies
•	 Plasma porphyrins (best screening test for all cutaneous porphyrias)
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•	 RBC porphyrins
•	 If suspected associated hemochromatosis: C282Y and H63D mutation analyses

Treatment Ladder

•	 Phlebotomy 1 U (250–500 mL) weekly, stop when hematocrit = 30, or if 
patient has dyspnea with excertion; +/− epoetin alfa (Epogen) to cause increase 
iron uptake in RBCs
◦	 Usually takes 10–15 weekly treatments for decreased skin fragility
◦	 If there is renal failure, small volume (100 mL weekly) phlebotomy

•	 Plaquenil 100–200 mg weekly or twice weekly to increase excretion of  
porphyrins
◦	 Not effective in patients with end stage renal failure
◦	 Should NOT use daily doseage as it will cause chemical hepatitis

•	 Chloroquine 125 mg twice weekly
•	 Physical photoprotection to protect against Soret Band (400–410 nm)

◦	 Can consider self-tanner (dihydroxyacetone) or tinted sunscreens for same 
reason

Pseudoporphyria [65, 66]

What Not To Miss

•	 Porphyria cutanea tarda
◦ Need to check porphyrin levels to rule it out

•	 Risk factors: hemodialysis/peritoneal dialysis, tanning beds/ultraviolet light

•	 Medications: NSAIDs, antibiotics (nalidixic acid, tetracycline, oxytetracycline, 
ampicillin-sulbactam, cefepime, fluoroquinolones), voriconazole, diuretics 
(loop diuretics), retinoids, antiarrhythmics, antineoplastic drugs (5 fluoroura-
cil), sulfones, immunosuppressants (cyclosporine)

Key DDx

•	 Porphyria cutanea tarda

Work Up Pearls

•	 Negative serum and urine porphyrins

Treatment Ladder

•	 Discontinue offending drugs
•	 Photoprotection
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Outside the Box Treatment Option

•	 N-acetylcysteine for the treatment of hemodialysis-associated pseuoporphyria 
[67, 68]

In the Context Of …

•	 Continued NSAID use
◦	 NSAIDS that are safe to use:

■	 Diclofenac (Voltaren)
■	 Indomethacin (Indocin)
■	 Sulindac (Clinoril)

Pyoderma Gangrenosum (in Immune-mediated disorders 
chapter)

Rosacea [69, 70]

What Not To Miss

•	 Ocular rosacea

Key DDx

•	 Lupus
•	 Periorificial dermatitis
•	 Lupus miliaria disseminata facei
•	 Sarcoidosis

Treatment Ladder

•	 Lifestyle Changes
◦	 Trigger avoidance (spicy foods, heat, etc.)
◦	 Photoprotection—physical/inorganic sunscreens may be less irritating than 

chemical/organic sunscreens
◦	 Facial moisturizers

■	 Dimethicone (Cetaphil moisturizing lotion, etc.)

•	 Transient erythema
◦	 Alpha adrenergics (topical)
◦	 Oral beta blockers

•	 Persistent erythema
◦	 Brimonidine 0.5% gel (Mirvaso®)—may cause rebound erythema
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■	 Can use ophthalmologic gel three times daily off label
◦	 Oxymetazoline 1% cream (Rhofade®)
◦	 Intense pulsed light or PDL laser

•	 Inflammatory (i.e. papules/pustules)
◦	 Topical

•	 Azelaic acid
•	 Ivermectin, (Soolantra®)
•	 Metronidazole
•	 Triple cream compound: azelaic acid 20%/metronidazole 1%/ivermectin 

1%
•	 Sodium Sulfacetamide (Plexion, Clenia, Rosanil)

◦	 Systemic
•	 Doxycycline 40 mg daily or 50–100 mg daily
•	 Minocycline 50–100 mg daily
•	 Isotretinoin 10–40 mg daily

•	 Phymatous
◦ Surgical excision
◦ Electrosurgery
◦ CO2 laser

•	 Ocular
◦	 Needs systemic treatments (oral tetracycline/doxycycline) and close oph-

thalmologic follow up

Outside the Box Treatment Option

•	 Oral zinc sulfate 100 mg three times daily [7]

Sarcoidosis [71]

What Not To Miss

•	 Systemic involvement
◦	 May need multidisciplinary approach for evaluation and management
◦	 Recommend evaluation by pulmonology and baseline chest x-ray

•	 Clinical Variants
◦	 Lofgren syndrome (EN, hilar adenopathy, fever, arthritis)
◦	 Heerfordt syndrome (parotid gland enlargement, uveitis, fever, cranial nerve 

palsy)
◦	 Darier-Roussy disease (subcutaneous sarcoidosis)

Work Up Pearls

•	 Diagnosis often requires biopsy
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◦	 Demonstrates non-caseating granulomas
•	 Labs to consider include CBC with differential, CMP and ACE level

Treatment Ladder

•	 Topical
◦	 Corticosteroids
◦	 Calcineurin inhibitor (tacrolimus)

•	 Intralesional
	 ◦	 Corticosteroids

•	 Systemic treatment
◦	 Oral corticosteroids 0.5–1 mg/kg/day
◦	 Hydroxychloroquine 200–400 mg daily (weight dosing)

■	 Can dose twice daily
◦	 Chloroquine 250–750 mg daily
◦	 Methotrexate—up to 25 mg weekly
◦	 Doxycycline and minocycline 200 mg daily
◦	 Thalidomide—50–400 mg daily

In the Context Of …

•	 Rapidly progressive lesions
◦	 Oral corticosteroids are the treatment of choice

•	 Recalcitrant disease
◦	 TNF alpha inhibitors

■	 Infliximab 3–7 mg/kg IV at 0, 2 and 6 weeks, then every 8 weeks
■	 Adalimumab 40 mg every 1–2 weeks
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Cellulitis [1]

Caused by

•	 Most commonly Streptococcus

What Not To Miss

•	 Erysipelas
○	 Most commonly caused by beta-hemolytic streptococci
○	 Common in pediatric patients
○	 Type of superficial cellulitis on face, hands, or scalp
○	 Treat with penicillin

•	 Preseptal or periorbital cellulitis
○	 Limited to deeper infection by the orbital septum

•	 Orbital cellulitis
○	 Can cause vision loss and cavernous sinus thrombosis
○	 Need ophthalmology consultation
○	 Look for proptosis, conjunctival edema, opthalmoplegia (weakness/paralysis 

of eye muscles), and decreased visual acuity

Infectious Disease
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•	 Pseudomonas
○	 If there is involvement of the pinna, you must consider pseudomonas and 

cover with ciprofloxacin or equivalent

•	 Group A strep (GAS) intertrigo
○	 Seen in infants
○	 Particularly common in the neck folds with an erosive or “beefy red” 

appearance
○	 If you are concerned, you must culture

•	 Concomitant tinea pedis
○	 Maceration can cause skin breakdown which predisposes patients to bacterial 

infection

Key DDx

•	 Venous stasis dermatitis
○	 Do not use antibiotics in the case of venous stasis unless there is clear evi-

dence of infection (per AAD “Choosing Wisely” guidelines) [2]
•	 Candidal intertrigo

Work Up Pearls

•	 Look for risk factors such as trauma, tinea pedis, onychomycosis, lymphatic or 
vascular compromise, peripheral vascular disease, lymph node dissection, lipo-
suction, and/or radiation therapy

•	 Key to diagnosis is physical exam
•	 Biopsy may help with the diagnosis but more often helps diagnose a cellulitis 

mimicker

Treatment Ladder

•	 Oral antibiotics [1]
○	 Dicloxacillin 500 mg q6 h
○	 Cephalexin 500 mg q6 h
○	 Clindamycin 300–450 mg TID
○	 Doxycycline 100 mg BID
○	 PEARL: Clindamycin and doxycycline may cover MRSA depending on 

local antibiograms

•	 Severe cases may require intravenous antibiotics
○	 Nafcillin 1–2 g IV q4 h
○	 Cefazolin 1 g IV q8 h
○	 Vancomycin 30 mg/kg/day IV in two divided doses
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Outside the Box Treatment Options [3]

•	 Adjunctive prednisone (with antibiotics)
○	 30 mg for 2 days, 15 mg for 2 days, 10 mg for 2 days, 5 mg for 2 days
○	 Leads to faster resolution

•	 Adjunctive non-steroidal anti-inflammatory agents (NSAIDs) (with antibiotics)

In the Context Of …

•	 Immunocompromised patients
○	 Empiric broad-spectrum coverage during pathogen analysis

•	 Human, dog or cat bite [1]
○	 Amoxicillin-clavulanate 500 mg q8 h

•	 Limb threatening diabetic foot ulcer [1]
○	 Ampcillin-sulbactam 3 g IV q6 h

Erythrasma

Caused by

•	 Corynebacterium minutissimum (normal skin flora)

Key DDx

•	 Intertrigo
•	 Inverse psoriasis
•	 Contact dermatitis
•	 Acanthosis nigricans

Work Up Pearls

•	 Look for risk factors such as DM, obesity, advanced age, humidity, poor 
hygiene, hyperhidrosis, and/or immunosuppression
○	 Treat any underlying condition

•	 Coral red fluorescence with Wood’s lamp due to coproporphyrin III
•	 KOH (+/−methylene blue) may show chains of bacilli due to concomitant infection

Treatment Ladder [4–6]

•	 Wash with antibacterial soap to prevent recurrence

•	 Topical
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○	 Fusidic acid cream
○	 Imidazole (miconazole, clotrimazole)
○	 Clindamycin or erythromycin
○	 Mupirocin 2% ointment BID × 2–4 weeks
○	 Whitfield ointment (salicylic and benzoic acids)
○	 20% aluminum chloride (if hyperhidrosis)

•	 Systemic
○	 Erythromycin 250 mg q6 h (or 1 g daily) for 14 days
○	 Clarithromycin 1 g once

Genital Warts (Condyloma Acuminatum)

Caused by

•	 Human papillomavirus (HPV)

Key DDx [7]

•	 Bowenoid papulosis and erythrodysplasia of Queyrat
○	 Genital lesions consistent with squamous cell carcinoma in situ on histology
○	 Due to high risk HPV sub-type 16

•	 Buschke-Lowenstein tumor (giant condyloma acuminatum) [8]
○	 Large cauliflower mass in the anogenital area
○	 Locally invasive growth with potential for metastases
○	 Due to low risk HPV sub-types 6 or 11

Work Up Pearls

•	 Typically, diagnosis is clinical
○	 It should be noted that banal seborrheic keratosis-appearing lesions can 

mimic condyloma so consider biopsy for new lesions
•	 Reconsider diagnosis for poorly or non-responsive lesions

Treatment Ladder

•	 Office-based therapies [6, 9]
○	 Cryotherapy
○	 Bichloracetic acid (BCA) or 80–90% trichloracetic acid (TCA) weekly until 

clearance
○	 Podophyllin 25% for 6 h repeated weekly
○	 Intralesional interferon-alpha
○	 Surgical excision/Curettage
○	 Electrosurgery/Laser destruction (Dangerous plume)
○	 ALA—PDT (red light) weekly × 3 total treatments
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•	 Home-based therapies [6, 10]
○	 Aldara

■	 5% cream M/W/F overnight for max of 16 weeks (wash off after 
10–16 h)

■	 3.75% cream nightly for 8 weeks
○	 Podofilox gel/solution 0.5% BID on 3 consecutive days per week for 

4–6 weeks (i.e. 4 days off per week)

Outside the Box Treatment Options

•	 Sinecatechins 10–15% ointment TID (max 16 weeks)
○	 PEARL: This is an extract of green tea from Camellia sinensis.

•	 Cidofovir gel 1% daily on 5 days per week for up to 18 weeks

In the Context Of …

•	 Immunosuppression or transplant patients
○	 Biopsy any new or non-responsive lesions
○	 Consider HPV vaccination

Gram Negative Toe Web Infection [7, 11]

Caused by

•	 Most commonly Pseudomonas aeruginosa

What Not To Miss

•	 Concomitant tinea infection

Key DDx

•	 Bullous tinea
•	 Contact dermatitis to shoe or footwear allergens

Work Up Pearls

•	 Look for risk factors: tinea, occlusion, hyperhidrosis, antifungal/antibiotic/ster-
oid use, poor hygiene/homelessness (“trench foot”) and/or occupations requir-
ing heavy boots
○	 Address any underlying co-morbidities

•	 Bacterial culture
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Treatment Ladder

•	 Topical ciclopirox 0.77% BID
○	 PEARL: This covers BOTH gram-negative bacteria and any co-existent tinea

•	 Ciprofloxacin 500 mg BID for 10 days
•	 Debridement of hyperkeratotic rim if present

Outside the Box Treatment Options

•	 Amikacin 5% gel
•	 Aluminum chloride (for hyperhidrosis) + gentamicin cream
•	 Povidone-iodine BID
•	 White vinegar soaks or Domeboro soaks
•	 Castellani’s paint or gentian violet
•	 Topical gentamicin, polysporin or silvadene for pseudomonas

Herpes Simplex (HSV) [6, 12–14]

Caused by

•	 Herpes simplex virus 1 and 2

What Not To Miss

•	 Eczema herpeticum
•	 HSV disseminatum within acne lesions

Key DDx

•	 Eczema coxsackium
•	 Herpes zoster
•	 Bullous impetigo

Work Up Pearls

•	 Viral culture
•	 Tzanck smear
•	 Direct fluorescent antibody assays (DFA)
•	 PCR
•	 Serologies
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Treatment Ladder

•	 HSV labialis outbreak (recurrence)
○	 Docosanol 5x/day until healed
○	 Penciclovir 1% cream q2 h for 4 days
○	 Acyclovir 5% ointment q3 h for 7–10 days
○	 Acyclovir 5% + hydrocortisone 1% 5 times daily for 5 days

■	 Reduces risk of ulceration
○	 Acyclovir 400 mg PO TID for 7–10 days
○	 Famciclovir 1.5 g PO for 1 dose
○	 Valacyclovir 2 g PO BID for 1 day

•	 Genital Herpes (first episode)
○	 Acyclovir 200 mg PO five times daily for 10 days or 400 mg PO TID for 

10 days
○	 Famciclovir 250 mg TID for 10 days
○	 Valacyclovir 1 g PO BID for 10 days

•	 Genital Herpes (recurrence)
○	 Acyclovir 400 mg PO TID for 5 days or 800 mg PO BID for 5 days or 

800 mg PO TID for 2 days
○	 Famciclovir 1 g PO BID for 1 day or 500 mg PO for 1 dose, then 250 mg 

PO BID for 2 days or 125 mg PO BID for 5 days
○	 Valacyclovir 500 mg PO BID for 3 days or 1 g PO daily for 5 days

•	 Suppression
○	 Acyclovir 400 mg PO BID
○	 Famciclovir 250 mg PO BID
○	 Valacyclovir 500 mg PO daily for <10 outbreaks per year or 1 g PO daily 

for >10 outbreaks per year

Outside the Box Treatment Options

•	 HSV labialis prior to a big event, consider:
○	 Intralesional triamcinolone 2.5 mg/mL with injection of 0.1 mL
○	 Compeed cold sore patch (available on Amazon.com)

In the Context Of …

•	 Erythema multiforme (recurrent HSV associated EM)
○	 Acyclovir 400 mg PO BID
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Herpes Zoster (VZV) [6, 15]

Caused by

•	 Reactivation of VZV

What Not To Miss

•	 Zoster in an immunosuppressed patient

Key DDx

•	 Disseminated VZV
•	 Herpes simplex virus

Work Up Pearls

•	 Tzanck smear
○	 Rapid and inexpensive
○	 PEARL: To do this test: scrape cells from base of lesion, stain with Wright-

Giemsa, and look for multinucleated keratinocytes
•	 Direct fluorescent antibody

○	 PEARL: To do this test: scrape cells from base of lesion, smear on glass 
slide and send to lab for staining

•	 Biopsy
○	 Can aid in inconclusive cases
○	 Immunohistochemistry can help confirm diagnosis

•	 PCR from skin lesion may be helpful
•	 Consider: HIV testing, lumbar puncture with cerebrospinal fluid analysis and 

MRI of brain and/or spinal cord if appropriate

Treatment Ladder

•	 Varicella
○	 Acyclovir 20 mg/kg (800 mg max) PO four times daily for 5 days
○	 Valacyclovir 20 mg/kg (1 g max) PO TID for 5 days

•	 Herpes Zoster
○	 Acyclovir 800 mg PO 5 times daily for 7–10 days
○	 Famciclovir 500 mg PO TID for 7 days
○	 Valacyclovir 1 g PO TID for 7 days
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Outside the Box Treatment Options

•	 Consider adding intramuscular triamcinolone for pain
○	 Single dose of ~60 mg IM
○	 Only consider if the patient does not have any contraindications to corticoster

oids

In the Context Of …

•	 Immunocompromise [16]
○	 Varicella

■	 Acyclovir 10 mg/kg IV q8 h for 7–10 days (or up until 2 days after cessa-
tion of new vesicles)

○	 Herpes Zoster
■	 Acyclovir 800 mg 5 times daily for 7–10 days
■	 Valacyclovir 1000 mg TID for 7–10 days

■	 PEARL: Valtrex can cause thrombotic thrombocytopenia purpura 
(TTP) or hemolytic uremic syndrome (HUS) in immunosuppressed 
patients

■	 Famciclovir 500 mg TID for 7–10 days
■	 Foscarnet 60 mg/kg IV BID to TID

○	 Disseminated Zoster in an immunocompromised patient (i.e. HIV/AIDs, 
solid organ transplant or hematopoietic stem cell transplant
■	 IV acyclovir 10 mg/kg q8 h

•	 Prophylaxis
○	 Prevention of VZV with vaccination
○	 Post exposure: VZIg 1 vial/10 kg IM, max 5 vials
○	 Transplant: acyclovir 400–800 mg q6 h up to 3 months

•	 Post-herpetic neuralgia [17]
○	 Start treatment if patient develops early pain symptoms
○	 Gabapentin 100–300 mg up to TID but can use up to 2400 mg/day
○	 Pregabalin 150 mg (up to 300–600 mg/day)
○	 Nortriptyline 10–25 mg (increase weekly to 75–150 mg/day)
○	 Amitriptyline 10–25 mg (up to 100 mg/day)
○	 Desipramine 10–25 mg (up to 150 mg/day
○	 Lidocaine patch
○	 Capsaicin cream
○	 Methylcobalamin 1.0 mg daily subcutaneous injection, 6 times per week [18]
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Impetigo [19]

Caused by

•	 Bullous is almost always caused by Staphylococcus aureus
•	 Non-bullous is often S. aureus or Streptococcus pyogenes

What Not To Miss

•	 Secondary impetiginization of a primary dermatologic condition
○	 Frequently is non-bullous

Key DDx

•	 Resolving immunobullous disease
•	 Tinea
•	 Linear bullous IgA dermatosis

Work Up Pearls

•	 Bacterial culture
•	 Clinical lesions are annular with collarette of epidermis

○	 Most of the time the bullae are not intact

Treatment Ladder

•	 No treatment, will self-resolve

•	 Colonization treatments
○	 Bleach baths
○	 Chlorhexidine

■	 Use as a shower wash in intertriginous areas groin, hands and feet
○	 Nasal mupirocin in each nostril BID for 5 days

•	 Topical
○	 Mupirocin
○	 Neomycin
○	 Bacitracin
○	 Polymyxin B
○	 Gentamicin
○	 Fusidic Acid
○	 Topical antibiotic combined with topical corticosteroid

•	 Systemic [20]
○	 Dicloxacillin 250 mg q6 h
○	 Amoxicillin/clavulanic acid 875/125 mg BID
○	 Cephalexin 250 mg q6 h or 500 mg BID
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In the Context Of …

•	 Focal recurrent lesions
○	 Consider fomite, exposures or contaminated equipment

Intertrigo [6, 21]

Caused by

•	 Most commonly Candida species

What Not To Miss

•	 Cutaneous strep infection in infants

Key DDx

•	 Inverse psoriasis
•	 Seborrheic dermatitis
•	 Subcorneal pustular dermatosis

○	 Pustules at the edge
•	 Hailey-Hailey

○	 Erosive
•	 Extramammary Paget’s disease

○	 Unilateral affecting axilla or groin

Work Up Pearls

•	 KOH
•	 Bacterial culture of pustules or exudate

Treatment Ladder

•	 Lifestyle
○	 Minimize moisture and chafing
○	 Powders may increase irritation
○	 Wear cotton clothes

•	 Topical
○	 Nystatin BID × 2–4 weeks
○	 Miconazole, ketoconazole, clotrimazole cream BID × 2–4 weeks
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○	 Low potency topical steroid/calcineurin inhibitor + topical antifungal (poly-
ene or imidazole)

○	 Domeboro solution, Castellani paint, or vinegar:water solutions BID × 
5–10 min

○	 20% aluminum chloride (if hyperhidrosis)
○	 Consider Vytone (hydrocortisone and iodoquinol-anti-inflammatory and 

amebocide) if other combinations not covered by insurance
○	 Consider zeosorb AF OTC

Outside the Box Treatment Ideas

•	 Interdry sheets under pendulous breasts or pannus
○	 Available on Amazon.com

In the Context Of …

•	 Diabetes
○	 If poor response to treatment, search for poorly controlled diabetes

•	 Immunosupression
○	 May need PO fluconazole 100 mg daily for 7 days or PO itraconazole 

200 mg daily

Molluscum Contagiosum [6, 22, 23]

Caused by

•	 Poxvirus

What Not To Miss

•	 Molluscum disseminatum in eczema
•	 Other infectious entities that have molluscum-like lesions

○	 PEARL: Cryptococcus, penicillium, coccidiomycosis, histoplasmosis can all 
appear as molluscum-like lesions clinically

Key DDx

•	 Keratosis pilaris
•	 Folliculitis
•	 Flat warts
•	 Arthropod bites
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Work Up Pearls

•	 Curette one lesion, then perform potassium hydroxide (KOH) preparation to 
identify Henderson-Patterson bodies

Treatment Ladder

•	 No treatment—will spontaneously resolve
•	 Topical

○	 Salicylic acid gel 12%, salicylic acid-lactic acid 16.7% combination solu-
tion, or salicylic acid plaster

○	 Potassium hydroxide
○	 0.7% Cantharidin 0.7% solution or combination 1% cantharidin, 30% sali-

cylic acid and 5% podophyllum resin
○	 Hydrogen peroxide
○	 Imiquimod 1% five times weekly—max 16 weeks
○	 Tretinoin/adapalene

•	 Office-based treatments:
○	 Cryotherapy
○	 Curettage
○	 Electrodesiccation
○	 40% silver nitrate paste
○	 PDL

Outside the Box Treatment Options

•	 3% Cidofovir
•	 0.5% Podophyllotoxin
•	 10% Povidone-iodine with 50% salicylic acid
•	 5% Acidified nitrite nightly with 5% salicylic acid under occlusion
•	 Cimetidine 40 mg/kg/day for 2 months (pediatric dosing) [24]
•	 Interferon alpha subcutaneous injection
•	 10% Sinecatechins ointment BID × 4 weeks
•	 Lemon myrtle oil
•	 Intralesional candida antigen

In the Context Of …

•	 Adults with groin lesions
○	 Counsel on sexually transmitted infections (STI)
○	 Offer additional STI testing

•	 Immunosuppression
○	 May see giant molluscum-like lesions
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Paronychia [6, 7]

Caused by

•	 Frequently yeast (Candida), particularly for chronic paronychia
•	 Staphylococcus is more common for acute paronychia

What Not To Miss

•	 Felon

Key DDx

•	 Irritant or contact dermatitis
○	 Nail acrylics/adhesives
○	 Cleaning supplies

Work Up Pearls

•	 Bacterial culture
•	 Fungal culture

Treatment Ladder [25, 26]

•	 Lifestyle
○	 Avoidance of inciting factors
○	 Keep hands as dry as possible and wear gloves for wet work
○	 Repeated microtrauma (i.e. frequently trimming cuticles)

•	 Acute Paronychia
○	 Topical antibiotics
○	 Incision and drainage

■	 PEARL: Antibiotics not necessary if lesion has been surgically drained
○	 Soaks (1 part white vinegar: 3 parts H2O)

•	 Chronic Paronychia
○	 Soaks (1 part white vinegar: 3 parts H2O)
○	 Potent topical steroids
○	 Topical calcineurin inhibitor
○	 Consider intralesional or oral steroids if refractory
○	 Can combine corticosteroids with antifungals (i.e. Mycolog ©)

■	 Solutions are easier to administer
○	 If bacterial co-infection, topical or oral antibiotics

■	 Consider garamycin ophthalmic solution BID
○	 Continue treatment until inflammation resolves (may take months)



271Infectious Disease

In the Context Of …

•	 Systemic medications
○	 May need to discontinue certain medications (e.g. isotretinoin, EGFRs)

•	 Immunocompromised patients or concomitant overt cellulitis
○	 Consider oral antibiotics directed against likely pathogen

Onychomycosis (Tinea Unguium) [27–30]

Caused by

•	 Most commonly Trichophyton rubrum > Trichophyton interdigitale
•	 Most commonly for distal subungual is T. rubrum
•	 Most commonly for white superficial is T. mentagrophytes (adults) and  

T. rubrum (pediatrics and HIV)

What Not To Miss

•	 Dermatophytoma—often linear lesions
•	 Keratinocyte cancers—Similarly often appear as linear lesions

○	 These can co-exist with dystrophy and/or onychomycosis

Work Up Pearls

•	 Look for risk factors: age, DM, HIV, peripheral vascular disease, peripheral 
neuropathy, sports, traumatic nail injuries
○	 Address any underlying comorbidities

•	 Fungal culture
•	 Nail clipping for PAS

○	 PEARL: It is highly recommended that there is a proven positive fungal cul-
ture or nail clipping prior to initiating oral therapy per the AAD “Choosing 
Wisely” guidelines [2]

Treatment Ladder

•	 PEARL: Combination of oral and topical agents increases cure rate

•	 Topicals (not very effective but safer than oral)
○	 10% efinaconazole solution (Jublia) once daily for 48 weeks

■	 Expensive and only occasionally covered by insurance
○	 5% tavaborole solution (Kerydin) once daily for 48 weeks
○	 Ciclopirox lacquer (Penlac) applied daily

■	 Not quite as effective as above but less expensive
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○	 Naftifine/ciclopirox/imidazole creams/gels
○	 Urea 40% (ointment under occlusion for onychauxis)

•	 Oral—Consider baseline LFTs
○	 Terbinafine 250 mg daily for 6 weeks for fingernails; 12 weeks for toenails 

(may need to repeat) or pulse regimen: 250 mg 1 week a month every 2 or 
3 months
■	 Higher efficacy compared to other oral agents

○	 Itraconazole 200 mg daily for 6 weeks for fingernails or 12 weeks for toe-
nails

○	 Pulse dose itraconazole at 200 mg BID 1 week per month for 3–4 months
○	 Fluconazole 150–450 mg once weekly for 6 months for fingernails or 

9 months for toenails
■	 Oral is best treatment for distal subungual affecting lunula and proximal 

subungual onychomycosis

Outside the Box Treatment Options

•	 Surgical removal of nail
○	 This is a required treatment for dermatophytoma

•	 ALA-PDT [31]
○	 Consider in patients that cannot tolerate oral therapies
○	 Can also treat more unusual dermatophytes
○	 Recommend pre-treatment of infected nail with 20% urea to soften the nail 

plate, microabrasion or complete nail avulsion
○	 ALA incubation of 1–5 h, followed by photodynamic therapy
○	 Perform 3–6 treatments every 2 weeks, if using higher fluences during irra-

diation

•	 Nd:YAG [32]
○	 Moderate results
○	 Treated every 4 weeks for total of 5 treatments

■	 Settings: 6 mm spot size, 5 J/cm [2] fluence, 0.3 ms pulse duration

•	 Diode laser [33]
○	 Pulsed mode with spot size of 4 mm with power of 8 W, pulse duration of 

80 ms and repetition rate of 5.6 Hz
○	 Total energy delivered around 500–800 J per session
○	 Patients received treatments every 2 weeks for an average of 4 treatments

In the Context Of …

•	 Pediatric patients
○	 Griseofulvin microsized 15–20 mg/kg/day divided BID (max 1 g/day)

■	 Most common dose is 250 mg daily until nail changes resolve (up to 
12 months)
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○	 Itraconazole
■	 If <50 kg: 5 mg/kg once daily for 1 week then no drug for 3 weeks
■	 If >50 kg: 200 mg/day (off label)

○	 Terbinafine
■	 <20 kg: 62.5 mg/day
■	 20–40 kg: 125 mg/day
■	 >40 kg: 250 mg/day
■	 Treat for 6 weeks for fingers or 12 weeks for toes (off label)

Tinea Capitis [6, 34, 35]

Caused by

•	 Most commonly Microsporum and Trichophyton

What Not To Miss

•	 Kerion
•	 Mixed infection with bacteria

Key DDx

•	 Acne keloidalis nuchae
•	 Alopecia areata
•	 Seborrheic dermatitis
•	 Impetigo
•	 Folliculitis
•	 Folliculitis decalvans

Work Up Pearls

•	 Check for posterior cervical and occipital lymphadenopathy
•	 KOH
•	 Fungal culture
•	 Screen contacts

Treatment Ladder

•	 Adult
○	 Terbinafine 250 mg daily for 4 weeks

■	 PEARL: Best for Trichophyton
○	 Griseofulvin for 6 weeks

■	 Microsized 500 mg daily (can go up to 1000 mg)
■	 Ultramicrosized 375 mg daily (can go up to 750 mg)
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•	 Pediatrics
○	 Griseofulvin (approved)

■	 Microsized 20 mg/kg/day for 6–8 weeks (max 16 weeks)
•	 PEARL: Can give up to 25 mg/kg/day if M. canis
•	 PEARL: To calculate dose: multiply weight in lbs × 10 (22 mg/kg/day)

■	 Ultramicrosized 15 mg/kg/day
•	 PEARL: Superior for Microsporum

○	 Itraconazole 5 mg/kg/day capsule or 3 mg/kg/day solution for max 4 weeks
■	 Broader spectrum of action

○	 Terbinafine
■	 <20 kg: 62.5 mg/day
■	 20–40 kg: 125 mg/day
■	 >40 kg: 250 mg/day

•	 Can do adjuvant ketoconazole shampoo or selenium sulfide shampoo

In the Context Of …

•	 Kerion [36]
○	 Responds best to oral antifungals
○	 If bacterial culture positive, add appropriate antibiotic
○	 No evidence for oral steroids

Tinea Corporis/Cruris/Pedis

Caused by

•	 Most commonly Microsporum and Trichophyton

What Not To Miss

•	 Majocchi’s granuloma

Key DDx

•	 Intertrigo (in the groin)
•	 Annular lesion DDx

○	 Pityriasis rosea
○	 Subcorneal pustular dermatosis
○	 Annular psoriasis
○	 Pityriasis lichenoides chronica

Work Up Pearls

•	 KOH
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•	 Fungal culture
•	 Bacterial culture

Treatment Ladder

•	 Topical [37, 38]
○	 Clotrimazole or miconazole

■	 Treat for 2–4 weeks or 1 week beyond clearing
○	 2% Sertaconazole cream daily to BID
○	 1% Terbinafine
○	 Ciclopirox
○	 PEARL: Allylamines are more effective but more expensive

•	 Oral [6]
○	 Griseofulvin

■	 Microsized 500 mg/day (can go up to 1000 mg)
■	 Ultramicrosized 375 mg/day (can go up to 750 mg)
■	 PEARL:

•	 Corporis: treat for 2–4 weeks
•	 Pedis: treat for 4–8 weeks
•	 Unguium: treat for 4–6 months

○	 Terbinafine 250 mg daily for 14 days
○	 Fluconazole 50 mg daily for 2–4 weeks (up to 6 weeks in pedis)
○	 Itraconazole 100 mg daily for 15 days or 200 mg daily for 7 days (longer for 

pedis or manuum)

Outside the Box Treatment Options

•	 20% zinc-undecylenate powder applied BID for 4 weeks [39]
•	 On the feet, consider keratolytic to help penetration of topical antifungal

In the Context Of …

•	 Recalcitrant cases or immunosuppression
○	 Use oral therapies

Tinea Versicolor (Pityriasis Versicolor) [6, 40]

Caused by

•	 Lipophilic yeast: Malassezia
○	 Normal flora
○	 Becomes pathogenic when the yeast phase converts to mycelial phase
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Key DDx

•	 Seborrheic dermatitis
•	 Pityriasis lichenoides chronica
•	 Idiopathic guttate hypomelanosis
•	 Trichrome vitiligo

Work Up Pearls

•	 Look for risk factors such as heat, humidity, malnutrition, oral contraceptives, 
hyperhidrosis, genetics, and/or immunodeficiency

•	 KOH
•	 Wood’s light examination

○	 Will fluoresce yellow/green

Treatment Ladder

•	 Topical
○	 Ciclopirox cream/lotion/gel BID for 3–4 weeks
○	 Terbinafine cream/lotion/gel BID
○	 Clotrimazole
○	 Econazole—less effective
○	 2% Ketoconazole cream 1–2 times per day for 2–4 weeks
○	 Ketoconazole or selenium sulfide shampoo daily for 3–5 days, then once 

weekly

•	 Systemic (Second line)
○	 Fluconazole 300 mg weekly for two doses (safest, most evidence) or 400 mg 

once
○	 Itraconazole 200 mg daily for one week with reevaluation 4 weeks

•	 Prophylaxis
○	 Itraconazole 400 mg once monthly for 6 months

Outside the Box Treatment Ideas

•	 Topical 15% zinc sulfate solution daily for 3 weeks [39]

Pediculosis Capitis [41, 42]

Caused by

•	 Pediculosis capitis—head louse
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What Not To Miss

•	 Purpuric stains on the skin of occipital scalp and neck may be signal of infesta-
tion; termed “maculae ceruleae”

Key DDx

•	 White piedra

Work Up Pearls

•	 Can visualize organism under the microscope

Treatment Ladder

•	 Topicals
○	 0.9% Spinosad suspension (first choice)

■	 Apply for 10 min, then wash off
■	 Repeat in 7 days only if live lice are seen
■	 Patients 4 years and older

○	 0.5% Malathion in 78% isopropyl alcohol with 12% terpineol
■	 Perform 2 treatments 1 week apart
■	 Use contraindicated in neonates and infants

○	 0.5% Malathion lotion
■	 Applied for 8–12 h then wash off and repeat in one week
■	 Use contraindicated in neonates and infants

○	 1% Permethrin cream (Nix—OTC)
■	 Apply for 10 min, then wash off and repeat in one week
■	 Resistance is a concern

○	 0.33% Pyrethrin and 4% piperonyl butoxide (RID)
■	 Shampoo hair 1st and towel dry, then apply for 10 min and wash off
■	 Repeat in one week
■	 Patients 2 years and older

○	 5% Benzyl alcohol lotion
■	 Apply for 10 min, then rinse off and repeat in one week
■	 Patients 6 months and older

○	 0.5% Ivermectin lotion
■	 Apply for 10 min and wash off
■	 Second treatment is not indicated
■	 Patients 6 months and older

○	 Eyelashes: occlusive ophthalmic ointment (such as Vaseline) 2 times daily 
for 10 days

•	 PEARL: All topical pediculicidal treatments should be rinsed with cool water. 
Rinsing with warm water could cause vasodilation and increase risk of sys-
temic absorption.
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•	 Oral
○	 Ivermectin 400 mcg/kg every 7 days for 2 doses (off label)

•	 Cleaning
○	 Wash clothes, towels, linens used within 2 days at minimum 130 °F dryer at 

high heat for at least 10 min
○	 For combs/brushes, immerse in 130 °F water for at least 10 min
○	 If item cannot be laundered or placed in dryer, seal in plastic bag for at least 

3 days
○	 Vacuum all furniture

Outside the Box Treatment Ideas

•	 Nit pickers—have the nits manually extracted
•	 Shave the head (in male patients)

In the Context Of …

•	 Household contacts
○	 All household members and close contacts should be examined for infesta-

tion and treated only if live lice discovered

•	 Pediatric patients
○	 Children younger than 2 years old should be treated with mechanical meth-

ods

Pediculosis Corporis [6, 43]

Caused by

•	 Pediculosis humanus—body louse

Key DDx

•	 Other arthropod bites
•	 Scabies
•	 Bedbug bites
•	 Delusions of parasitosis

Work Up Pearls

•	 Look for risk factors such as homeless patients or patients requiring social ser-
vices or other assistance, residents of nursing homes, poor living conditions, 
and/or elder neglect

•	 Can visualize organism under the microscope or with dermoscopy
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Treatment Ladder

•	 Topical
○	 5% Permethrin cream (Elimite)

•	 Wash off after 8–10 h
○	 0.5% Malathion lotion

•	 Apply for 8–12 h then wash off and repeat in one week
•	 Use contraindicated in neonates and infants

•	 Oral
○	 Ivermectin 200 mcg/kg every 7 days for 3 doses (off label)

•	 Clothing
○	 Destroy infected clothing
○	 If not possible, wash clothing, bedding and towels in hot water and machine 

dry using hot cycle
○	 Make sure to use water at least 60 °C for at least 10 min

Outside the Box Treatment Ideas

•	 Avoid using items for 2 weeks (seal in plastic bag) to ensure mites are killed
•	 Iron seams of furniture with hot iron

Pediculosis Pubis [6, 44, 45]

Caused by

•	 Phthirus pubis—pubic louse

What Not To Miss

•	 Check for STDs
•	 Consider sexual abuse if seen in a minor

Work Up Pearls

•	 Can visualize organism under the microscope or with dermoscopy
•	 Macula cerulae—blue macule on the skin surface

Treatment Ladder

•	 Topical
○	 0.5% Malathion lotion
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•	 Apply for 8–12 h then wash off and repeat in one week
•	 Use contraindicated in neonates and infants

○	 1% Permethrin cream rinse
•	 Apply to whole body for 10 min, then rinse and repeat in one week

○	 5% Permethrin cream
○	 Apply to whole body for 10 min, then rinse and repeat in one week

•	 Oral
○	 Ivermectin

•	 250 mcg/kg/dose every 7 days for 2 doses
•	 250 mcg/kg/dose every 14 days for 2 doses (off label)

In the Context Of …

•	 Hair involvement
○	 Treat axilla and hairy legs

•	 Eyelash involvement
○	 Petroleum jelly occlusion
○	 Mechanical removal

Perleche [46–48]

Caused by

•	 Often Candida or Staphylococcus aureus

What Not To Miss

•	 Angular cheilitis due to vitamin deficiency

Key DDx

•	 Lip licking dermatitis
•	 Secondary syphilis “split papules”
•	 HSV infection

Work Up Pearls

•	 Culture for candidiasis/bacteria
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Treatment Ladder

•	 Topicals
○	 Miconazole/ketoconazole 2% cream/nystatin BID-TID for 2–3 weeks

■	 PEARL: Miconazole has anti-candidal and anti-staphylococcal activity
○	 Polymyxin B or mupirocin ointment
○	 Clotrimazole topically 2–3 times per day for 3 weeks

■	 PEARL: Clotrimazole has anti-candidal and anti-Staphylococcal  
properties

○	 Amphotericin B cream, lotion or ointment 3–4 times per day for 2 weeks
○	 Short term course of nystatin/triamcinolone (Mycolog)

•	 Oral
○	 Ketoconazole 200 mg daily to BID for 2 weeks

■	 PEARL: Ketoconazole has a black box warning for hepatitis
○	 Fluconazole 200 mg loading dose followed by 50, 100, 150 or 200 mg for 

7–14 days
○	 Itraconazole 100–200 mg daily for 2 weeks

■	 Good for fluconazole resistant strains
■	 Severe disease needs loading dose of 200 mg TID for 3 days

Outside the Box Treatment Options

•	 Prosthodontic evaluation for mandibular recession
•	 Soft tissue filler can be used to prevent recurrence if you bolster the  

commissure

In the Context Of …

•	 Recalcitrant disease, immunosuppressed patients, or risk of dissemination
○	 Work up includes CBC, iron studies, vitamin B, folate, zinc, HbA1C, HIV, 

and patch testing
○	 Use oral treatments

•	 Chronic perleche, consider suppressive dosing of oral fluconazole
○	 Fluconazole 50–100 mg daily
○	 Fluconazole 100–200 mg three times weekly
○	 Fluconazole 150 mg weekly

•	 Dentures
○	 Remove nightly
○	 Clean with 2% chlorhexidine solution
○	 Let dry completely before reinsertion
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Scabies [49, 50]

Caused by

•	 Sarcoptes scabiei

What Not To Miss

•	 Norwegian scabies

Key DDx

•	 Folliculitis
•	 Excoriations

Work Up Pearls

•	 With dermoscopy, you can see the triangle or “delta wing jet” sign that corre-
sponds with scabies head parts [51]

•	 Mineral prep can demonstrate organism
○	 Need to scrape more aggressively, higher yield if get pinpoint bleeding

Treatment Ladder

•	 Topical
○	 5% Permethrin cream overnight

■	 Apply after bathing and drying skin from behind the ears down to the 
toes including creases and web spaces and leave on overnight

■	 Wash off the next day with warm soapy water
■	 Repeat in one week

○	 1% Lindane—1 oz of lotion or 30 gm of cream
■	 Apply for 8–12 h, then wash off
■	 PEARL: Side effects include seizures and aplastic anemia
■	 Do NOT use after shower or bath, extensive dermatitis, pregnant/breast 

feeding, kids less than 6 months, or preexisting seizure disorder
○	 6% Precipitated sulfur ointment or 5–10% in petrolatum

■	 Apply nightly for 3 nights and wash off last application after 24 h
○	 10% Crotamiton lotion
○	 10–20% Benzoyl benzoate lotion

•	 Oral
○	 Ivermectin 200 mcg/kg

■	 Can retreat in 2 weeks
■	 Not for use if less than 5 years old or less than 15 kg
■	 Best to only use if crusted scabies or repeat exposure
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•	 Clothing
○	 Wash all bed linens/clothing/towels with hot water and hot drying cycles

•	 Treat household contacts
○	 Can provide family members with prescriptions for treatment based on phy-

sician’s comfort
○	 1% Permethrin cream once with repeat application in one week
○	 Ivermectin 200 mcg/kg as single dose

In the Context Of …

•	 Pregnancy
○	 Permethrin is safe (category B)

•	 Pediatrics
○	 Permethrin is safe for kids down to 2 months

■	 Apply to scalp, face, palms and soles
■	 Avoid the eyes

•	 Norwegian crusted scabies
○	 Best to use ivermectin 200 mcg/kg
○	 Combination 5% permethrin with oral ivermectin 200 mcg/kg

■	 Permethrin to full body daily for 7 days, then twice weekly until resolved
■	 Oral ivermectin given on days 1, 2, 8, 9, 15, 22, 29

•	 Post-scabetic pruritus
○	 Consider topical steroids

■	 Can give concurrently with treatment
○	 Duration of pruritus can persist for up to 4 weeks post-treatment

Syphilis [45, 52, 53]

Caused by

•	 Bacterium Treponema pallidum sp. pallidum

What Not To Miss

•	 Stages of syphilis
○	 Early/Incubation (3–90 days)
○	 Primary

■	 Single painless chancre
○	 Secondary

■	 Spirochetes disseminate
■	 Develops 2–8 weeks after the chancre
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○	 Latent
■	 Asymptomatic period
■	 Early latent occurs within 2 years of infection
■	 Late latent occurs after 2 years of infection

○	 Tertiary
■	 Neurologic, cardiovascular, or gummatous disease

○	 Neurosyphilis
■	 Can occur any time after infection
■	 Early affects CSF, meninges and/or vasculature
■	 Late affects brain and/or spinal cord
■	 Most common comorbidity is HIV
■	 Most common ocular manifestation is uveitis

•	 Concomittant HIV infection
○	 Check for HIV
○	 Beware of the prozone reaction in the context of HIV

■	 HIV positive patients can make an RPR negative, in which case you must 
order for the FTA antibodies to confirm diagnosis

•	 Jarisch—Herxheimer reaction
○	 Symptoms include fever, chills, headache, myalgias and exacerbation of skin 

lesions
○	 Treatment includes NSAIDs +/− systemic steroids

Key DDx

•	 Chancroid
•	 Lymphogranuloma venereum
•	 Herpes simplex virus (HSV)
•	 Non-STD ulcers like EBV (in pediatric patients) or CMV

Work Up Pearls

•	 Serology
○	 RPR or VDRL followed by confirmatory testing (TPPA or FTA-ABS)
○	 PEARL: RPR/VDRL titers should decline with treatment but may remain 

positive
•	 Dark field microscopy (not commonly used)
•	 Biopsy
•	 Don’t forget: HIV testing

Treatment Ladder

•	 Early 1°, 2° or early latent
○	 Mainstay: IM benzathine penicillin G 2.4 million U
○	 Alternate:
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■	 Doxycycline 100 mg BID for 14 days
■	 Ceftriaxone 1–2 g daily IV or IM for 10–14 days
■	 Tetracycline 500 mg q6 h for 14 days

•	 Late latent or 3°
○	 Mainstay of treatment is IM benzathine penicillin G 2.4 million U weekly 

for 3 weeks
○	 Alternatives

■	 Doxycycline 100 mg BID for 28 days
■	 Ceftriaxone 2 g daily IM or IV for 10–14 days

•	 Neurosyphilis
○	 Aqueous penicillin G 3–4 million U IV q4 h or 18–24 million U continuous 

IV infusion for 10–14 days
○	 Pencillin G procaine 2.4 million units IM daily plus probenecid 500 mg q6 h 

for 10–14 days
○	 Alternatives

■	 Ceftriaxone 2 g IV daily for 10–14 days

In the Context Of …

•	 HIV
○	 Treatment of choice is IM benzathine penicillin G 2.4 million U

•	 Pregnancy
○	 Treatment of choice is IM benzathine penicillin G 2.4 million U
○	 If penicillin allergic, recommend desensitization

•	 Penicillin Allergy
○	 Desensitization for neurologic disease and in pregnancy

Varicella (See Herpes Zoster)

Verruca Vulgaris

Caused by

•	 Human papillomavirus (HPV)

What Not To Miss

•	 SCC

○	 Consider biopsy of lesions not responding to typical treatments or 
long-standing atypical appearing warts
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Key DDx

•	 SCC

Work Up Pearls

•	 Dermoscopy demonstrates verrucous appearance with hemosiderin in the stra-
tum corneum
○	 PEARL: Warts lose the normal dermatoglyphics on dermoscopy

Treatment Ladder

•	 Office-based therapies
○	 Liquid nitrogen monthly
○	 0.7% cantharidin or combination 1% cantharidin, 30% salicylic acid, and 

5% podophyllin resin
○	 Paring
○	 Shave removal

•	 Home-based therapies
○	 5% Imiquimod cream nightly for up to 12 weeks
○	 0.025–0.1% Tretinoin cream nightly
○	 17–40% Salicylic acid applied nightly

Outside the Box Treatment Options

•	 Topical zinc as 5% or 10% lotion or as 20% paste [39]
•	 Intralesional 2% zinc sulfate injection [39]
•	 Oral zinc sulfate 10 mg/kg, max doxing of 600 mg daily [39, 54]

○	 Can lower copper levels so consider checking baseline levels
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Cytotoxic Chemotherapies

•	 Introduction [1]
○	 Common Terminology Criteria for Adverse Events (CTCAE): a grading 

scale for severity of adverse events with unique clinical descriptions for each 
adverse event (Version 5 published Nov 27, 2017)
■	 Please see version 5 here: https://ctep.cancer.gov/protocolDevelopment/

electronic_applications/ctc.htm#ctc_50 to classify for specific entity (e.g., 
alopecia, bullous eruption, xerosis)

■	 Each disorder has a unique set of maximum grade with appropriate 
description, and not all entities will reach grade 5 (death).
•	 Grade 1: mild
•	 Grade 2: moderate
•	 Grade 3: severe or medically significant but not immediately life threatening
•	 Grade 4: life threatening; urgent intervention indicated
•	 Grade 5: death related to adverse event

○	 Common alkylating agents

Common alkylating agents

Sulfur mustards Sulfur mustard

Nitrogen mustards Mustargen (mechlorethamine)
Cyclophosphamide
Ifosfamide
Melphalan
Chlorambucil

https://doi.org/10.1007/978-3-030-18015-7_14
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-18015-7_14&domain=pdf
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50
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Common alkylating agents

Aziridines and epoxides Thiotepa
Mitomycin

Alkyl sulfonates Busulfan

Nitrosureas Carmustin
Streptozocin

Hydrazines and triazine derivatives Procarbazine
Dacarbazine

○ Common antimetabolites

Common antimetabolites

Folate antagonist Methotrexate
Permetrexed

Pyrimidine analog Capecitabine (prodrug of fluorouracil)
Cytarabine
Gemcitabine

Purine analog Cladribine
Mercaptopurine
Thioguanine
Fludarabine

Ribonucleotide reductase inhibitor Hydroxyurea

○ Anthracyclines
■ Examples: doxorubicin, daunorubicin, epirubicin, and idarubicin

•	 Common Reactions

○ 	 Hand foot syndrome [2–4] [5–10] [11–13]
■	 Clinical presentation: initial tingling sensation in palms/soles, then ten-

der diffuse, symmetric erythema with or without scale on the palms and 
soles, may progress to blistering and desquamation

■	 Most often seen with cytarabine, pegylated liposomal doxorubicin, 
capecitabine, fluorouracil

•	 May develop temporary loss of fingerprints with capecitabine
■	 Different from hand-foot skin reaction seen with multitargeted tyrosine 

kinase inhibitors (MTKIs)

○	 Hair pigmentary changes [14], [15]
■	 “Flag sign” with methotrexate: alternating bands of hyperpigmentation of 

hair on the scalp, eyebrows and eyelashes which corresponds to treatment 
and no treatment

■	 Cisplatin, cyclophosphamide, and combination regimens may abruptly 
change hair color

○ Chemotherapy-induced alopecia [16] [17][18, 19] [20–23]
■	 Primarily anagen effluvium with onset 7–10 days, then most prominent 

1–2 months after starting chemotherapy
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■	 Cyclophosphamide and busulfan can cause permanent alopecia
■	 Docetaxol can cause prolonged and/or permanent alopecia
■	 Scalp cooling may minimize the alopecia, but not completely eliminate it

•	 Use 30 min prior to infusion, throughout infusion and 90–120 min 
after infusion

•	 Contraindicated in: Leukemias/lymphomas (systemic treatment 
required; discuss with primary team if a lymphoma); solid tumors with 
continuous-infusion chemotherapy > 1 day; cranial irradiation; sensi-
tivity to cold; cold agglutinins; cryoglobulinemia; posttraumatic cold 
dystrophy; caution with abnormal liver function

○	 Subacute cutaneous lupus erythematosus [24–26] [27] [28] [29]
■	 Classic clinical presentation
■	 Most common (MC): Taxanes, fluorouracil and capecitabine, doxorubicin 

with cyclophosphamide, gemcitabine

○	 Sclerodermoid-like changes [30] [31] [32]
■	 Clinical presentation: trunk and extremities with edema, tightening and 

indurated skin
■	 MC: Bleomycin, gemcitabine, docetaxel

○	 Radiation recall dermatitis [33, 34] [35] [15] [36] [37–40]
■	 Clinical presentation: Previously irradiated skin with new onset acute 

inflammation with erythema after administration of chemotherapy; May 
present with vesiculation, desquamation, ulceration

■	 MC: Dactinomycin, anthracyclines and anthracycline-like drugs

○	 Hyperpigmentation [41, 42] [43] [44] [45, 46] [47] [15] [48] [49, 50] [51, 
52] [53, 54]

Cutaneous and mucosal hyperpigmentation
Generalized pattern Causative agents

Diffuse • Busulfan (“busulfan tan”)
• Methotrexate
• Procarbazine

Diffuse and pressure induced • Hydroxyurea
• Cisplatin

Localized pattern Causative agents

Flexural areas, palmar creases • Bleomycin
• Cyclophosphamide
• Busulfan
• Doxorubicin

Cutaneous and mucosal hyperpig-
mentation

• Busulfan
• Cyclophosphamide (gingiva)
• Tegafur (prodrug of 5- fluorouracil; lower lip, 
glans penis, also acral)
• Doxorubicin (tongue, buccal mucosa)
• Cisplatin
• Fluorouracil
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Cutaneous and mucosal hyperpigmentation
Generalized pattern Causative agents

Serpentine hyperpigmentation* • Fluorouracil
• Taxanes
• CHOP (cyclophosphamide, doxorubicin, vincris-
tine, prednisolone)

Flagellate hyperpigmentation • Bleomycin (often with preceding generalized 
pruritus)

Reticular hyperpigmentation • Pacitaxel
• Cytarabine
• Fluorouracil
• Idarubicin

*Hyperpigmentation overlying vein proximal to injection site of chemotherapy

○	 Nails [55, 56] [57] [58] [48] [15, 59] [60, 61]

Nail changes
Type Description Causative agents

Melanonychia Onset 1–2 months after chemo-
therapy, may be associated with 
mucosal or cutaneous pigmenta-
tion, and may persist for years

•Fluorouracil
• Alkylating agents
•Taxanes
•Antimetabolites
•Anthracyclines

Leukonychia White opaque discoloration •Taxanes
•Doxorubicin
•Cyclophosphamide
•Vincristine

Red/purple nail 
discoloration

Secondary to subungual hemor-
rhage

•Taxanes

Onycholysis Detachment of the nail from the 
nail bed; prevent this with cold 
therapy to hands and feet to pre-
vent the formation of subungual 
abscesses

•MC: taxanes
•Cyclophosphamide
•Doxorubicin
•Etoposide
•Fluorouracil
•Hydroxyurea
•Capecitabine
•Ixabepilone
•Bleomycin with vinblastine

■	 Multiple others: Beau’s lines, onychomadesis, paronychia with or without 
pyogenic granulomas, subungual abscesses

○	 Photosensitivity [62] [58] [63] [64] [65, 66] [67–69] [68, 69] [70–73] [74]
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Type of photosensitive reaction
Type Description Causative agents

Phototoxic 
reaction

“Exaggerated sunburn”, severe 
erythema, pain and tenderness of 
sun-exposed areas arising minutes 
to hours after exposure to UV light; 
blistering and PIH possible

•Vandetanib
•Vemurafenib
•Imatinib
•Fluorouracil
• Tegafur
•Paclitaxel
•Hydroxyurea
•Dacarbazine
•Vinblastine
•Epirubicin

Photoallergic 
reaction

Type IV hypersensitivity with ery-
thema, pruritus, and dermatitis extend-
ing beyond sun-exposed areas into the 
sun-protected areas which occurs 24 
hours after UV light exposure

•Flutamide
•Tegafur

Photorecall 
phenomenon

Administration of a chemotherapy 
triggers a similar sunburn which 
may have occurred months to years 
prior

•Methotrexate
•Taxanes

Photoenhance-
ment reaction

Chemotherapy administration trig-
gers erythema in sun-exposed areas 
about 2–5 days after sun exposure

•High-dose methotrexate
•Taxanes
•Gemcitabine
•Pegylated liposomal doxoru-
bicin
•Combination therapies
•EGFR+ radiation

Photo-onychol-
ysis

Detachment of the nail from the nail 
bed 2–4 weeks after drug adminis-
tration

•Mercaptopurine

Targeted Therapies (solid tumors)

Epidermal Growth Factor Receptor (EGFR) Inhibitors [75] [76, 
77] [78–81] [82–85] [86] [87] [83, 88] [76, 77, 89–91] [92]

•	 EGFR inhibitors

○	 Monoclonal antibodies: Cetuximab, Panitumumab, Necitumumab
○	 Small molecule EGFR inhibitors: Gefitinib, Erlotinib, Lapatinib, Afatinib, 

Osimertinib

•	 Papulopustular rashes
○	 Clinical presentation: diffuse acneiform eruption with folliculocentric ery-

thematous papules and pustules with or without pruritus on the face, trunk, 
extremities sparing the palms and soles; no comedonal component

○	 Begins 1–2 weeks after EGFRi initiation and improves significantly around 
8 weeks of treatment; if persists after 8 weeks of treatment, need to rule out 
superinfection
■	 Dose-dependent
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■	 Severity of rash positively correlated with survival; treatment of rash does 
not affect survival outcomes

○	 MC cutaneous reaction, present in >80% of patients
○	 Treatment pearls: petroleum jelly for xerosis, strict photoprotection, low-mid 

potency topical steroid ointments or oils for pruritus, topical antibiotic, systemic 
antibiotics if needed (doxycycline or minocycline, cautioning on photosensitivity)

•	 PRIDE syndrome
○	 Papulopustules and/or paronychia
○	 Regulatory abnormalities of hair growth
○	 Itching
○	 Dryness due to epidermal growth factor receptor inhibitors 

Summary of EGFR inhibitor reactions
Site of reaction Type of reaction

Cutaneous Papulopustular rashes (see above)
Exfoliative eruptions
Bullous eruptions
Hand-foot skin reaction (see MTKIs)
Pruritus
Telangiectasias
Urticaria
Xerosis and desquamation

Mucosa Aphthous ulcerations or oral, nasal mucosa

Hair Abnormal or change in scalp, facial hair or eyelash growth

Nails Paronychia +/– pyogenic granuloma

Multitargeted Small Molecule Tyrosine Kinase Inhibitors 
[93] [94, 95] [96] [97, 98] [99] [100] [101–107] [108–110] 
[111, 112] [113, 114] [32] [115] [116, 117] [115, 116]

•	 Multitargeted small molecule tyrosine kinase inhibitors
○	 Sorafenib, sunitinib, pazopanib, regorafenib, axitinib, cabozantinib

Reactions to sorafenib and sunitinib
Site of reaction Type of reaction

Cutaneous Acquired perforating dermatosis
Eruptive melanocytic lesions
Erythema multiforme and EM-like eruptions
Exanthematous rashes
Hand-foot skin reaction (see below)
Keratoacanthomas, squamous cell carcinoma*
Pyoderma gangrenosum**
Scalp dysesthesia
Seborrheic dermatitis-like reaction
SJS
Yellow discoloration of skin**
Xerosis
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Reactions to sorafenib and sunitinib
Site of reaction Type of reaction

Mucosa Mucositis
Geographic tongue

Hair Alopecia - temporary
Hair depigmentation - reversible upon drug holiday or  
discontinuation

Nails Subungual splinter hemorrhages
Periungual erythema

*MC sorafenib
**MC sunitinib

•	 Hand-foot skin reaction: [100] [118, 119] [5, 120] [121] [122–127]
○	 MC sorafenib and sunitinib, ~40% of patients; different from hand foot syn-

drome induced by traditional chemotherapies
○	 Clinical presentation: localized areas on the palms, soles, interdigital web spaces, 

and lateral aspects of the feet with focal hyperkeratotic callus-like lesions on an 
erythematous base with onset approximately 2–4 weeks after initiation of therapy

○	 Associated with paresthesias, tingling, burning, soreness, decreased toler-
ance with hot objects, and can impair ADLs and QOL

○	 Associated with increased tumor response rate and overall survival
○	 Manage with cushioned shoes, decrease friction, keratolytics +/- topical retinoids, 

topical steroids if erythema, topical lidocaine, acitretin, oral/topical gabapentin

BRAF Inhibitors [128] [129] [130–135] [130, 136] [137] [129–
132] [130–132, 138] [129] [130, 131, 139] [140, 141] [142–144] 
[132–135] [145, 146] [129–132] [129–132, 147] [148]

•	 BRAF inhibitors, and encorafenib
○	 Vemurafenib, dabrafenib, and encorafenib

Reactions to BRAF inhibitors
Site of reaction Type of reaction

Cutaneous Eruptive nevi v

Grover disease d

Keratoacanthomas*
Melanoma—second primary d

- Unclear if secondary to therapy or higher risk at baseline 
due to primary melanoma
Papulopustular eruption*
Photosensitivity v

Plantar hyperkeratosis d

Pyogenic granulomas v

Radiation enhancement v

SJS/TEN v

Benign and malignant squamous proliferative disorders *
Highest risk in patients >60yo, first 3 months of treatment; 
occur in sun-protected sites more commonly than sporadic 
SCCs; risk is decreased when combined with MEK inhibitors 

Xerosis*
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Reactions to BRAF inhibitors
Site of reaction Type of reaction

Hair Alopecia +/– structural hair changes*

Nails Acute paronychiav

Brittle nails v

Onycholysis d

*Vemurafenib and dabrafenib
vVemurafenib
dDabrafenib

MEK Inhibitors [149] [150] [151] [148]

•	 MEK inhibitors
○	 Trametinib and cobimetinib

•	 Trametinib
○	 Cutaneous reactions

■	 Acneiform rash
■	 Pruritus
■	 Xerosis

○	 One case report of DVT in patient on trametinib and dabrafenib

•	 Cobimetinib
○	 Cutaneous reactions

■	 Acneiform eruption
■	 Photosensitivity

○	 Nail changes: paronychia and onycholysis

Targeted therapies (hematologic malignancies)

•	 Bruton tyrosine kinase (BTK) inhibitors(ibrutinib, acalabrutinib)1, 2

○	 MC petechiae, ecchymoses, hematomas, bleeding diathesis
○	 Non-palpable petechial eruption
○	 Palpable purpuric rash (clinically resembling leukocytoclastic vasculitis)
○	 Neutrophilic panniculitis

1Iberri DJ, Kwong BY, Stevens LA, Coutre SE, Kim J, Sabile JM, Advani RH. Ibrutinib-associated 
rash: a single-centre experience of clinicopathological features and management. Br J Haematol.
2Stewart J, Bayers S, Vandergriff T. Self-limiting Ibrutinib-Induced Neutrophilic Panniculitis.  
Am J Dermatopathol. 2018 Feb; 40(2):e28–e29.
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•	 BCR-ABL inhibitors (imatinib, dasatinib, nilotinib, bosutinib, ponatinib)3, 4: 
cutaneous reactions common, usually low grade
○	 Non-specific dermatitis with morbilliform papules on  

face>trunk>extremities
○	 Lichenoid dermatitis
○	 Pruritus: common and can be severe
○	 Periorbital edema: around 6 weeks after initiation
○	 Pigmentary changes: blue-grey hyperpigmentation in darker skin or  

hypopigmentation

•	 Proteasome inhibitors (bortezomib, carfilzomib, ixazomib)5

○	 Erythematous nodules and plaques
○	 Morbilliform exanthem or maculopapular rash, with small vessel vasculitis 

on pathology but no associated systemic vasculitis
○	 Sweet syndrome

•	 PI3Kδ inhibitors (idelalisib, duvelisib, and copanlisib)6, 7

○	 Non-specific maculopapular rash in 10–20% but severe in up to 2%
○	 Desquamative/exfoliative erythroderma with islands of sparing and  

keratoderma, “EM-like” epidermal necrosis on pathology
○	 May have delayed onset and protracted course

Checkpoint Inhibitors [152] [153] [154] [155] [153, 156] [157, 
158] [159] [160]

•	 Programmed cell death receptor 1 (PD-1) inhibitors
○	 Nivolumab, pembrolizumab, and cemiplimab
○	 PD-1 is on the T cell

3Dervis E, Ayer M, Akin Belli A, Barut SG. Cutaneous adverse reactions of imatinib therapy 
in patients with chronic myeloid leukemia: A six-year follow up. Eur J Dermatol. 2016 Apr 
1;26(2):133–7.
4Penn EH, Chung HJ, Keller M. Imatinib mesylate-induced lichenoid drug eruption. Cutis. 2017 
Mar; 99(3):189–192. Review.
5Al-Dawsari, Najla, et al. “Chapter 20: Histone Deacetylase Inhibitors, Proteasome Inhibitors, 
Demthylating Agents, Arsenicals, Retinoids.” Dermatologic Principles and Practice in Oncology: 
Conditions of the Skin, Hair, and Nails in Cancer Patients, by Mario E. Lacouture, Wiley-Black-
well, 2014, pp. 216–217.
6Gabriel JG, Kapila A, Gonzalez-Estrada A. A Severe Case of Cutaneous Adverse Drug Reaction 
Secondary to a Novice Drug: Idelalisib. J Investig Med High Impact Case Rep. 2017 May 24; 
5(2):2324709617711463.
7de Weerdt I, Koopmans SM, Kater AP, van Gelder M. Incidence and management of toxic-
ity associated with ibrutinib and idelalisib: a practical approach. Haematologica. 2017 Oct; 
102(10):1629–1639. doi: 10.3324/haematol.2017.164103. Epub 2017 Aug 3. Review.
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•	 Programmed cell death receptor ligand 1 (PD-L1) inhibitors
○	 Atezolizumab, avelumab and durvalumab
○	 PD-L1 is on tumor cells
○	 PEARL: PD-1 and PD-L1: can get delayed reactions, up to months and years

•	 Cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4)
○	 Ipilimumab and tremelimumab (in development)
○	 Side effects are due to immunologic enhancement and include dermatologic,  

rheumatologic, gastrointestinal, hepatic, endocrinologic 
■	 Treatment includes immunosuppression, dose modification and cessation 

of therapy

Reactions to checkpoint inhibitors
Site of reaction Type of reaction

Cutaneous Bullous disorders including BP
Follicular eruption
Granulomas to filler and tattoo ink
Lichenoid dermatitis
Maculopapular eruption
Papulopustular eruption
Pruritus without dermatitis
Psoriasis/psoriasiform dermatitis
SJS/TEN
Sweet’s syndrome
Urticarial eruption
Vitiligo

Mucosa Gingivitis
Lichenoid mucositis
Mucositis (PD-1 inhibitors >> CTLA-4 inhibitors)
Sicca syndrome

Hair Alopecia (c/walopecia areata)
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