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Introduction
• Topical medications are a mainstay in the treatment of 

dermatologic diseases

• Systemic medications are often used to treat common, 
chronic, moderate-severe diseases:

o Acne 

o Atopic dermatitis

o Psoriasis

• Autoimmune and connective tissue disorders:

o Dermatomyositis

o Scleroderma 

o Lupus erythematosus
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Introduction

• Changing environment of healthcare system

o Complex interaction between insurance industry, 
drug companies, healthcare providers, and 
patients

o Increases in the cost of laboratory testing and 
medications 

o Era with emphasis on innovation and cost-efficacy 
in clinical practice 

o Reduction of waste and duplicate test orders is 
essential to prudent clinical practice 
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Objectives

• The primary objectives of this study: 

o To develop treatment and monitoring paradigms for 
commonly used systemic medications 

o To determine the costs associated with long-term use 
of these medications
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Methods

• 1 year treatment and monitoring paradigms: 

• Methotrexate 

• Cyclosporine

• Mycophenolate mofetil

• Azathioprine

• Acitretin
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Methods

• Expenses associated with treatment paradigms 
were determined from the third-payer 
perspective

• Expenses associated with physician visits and 
laboratory tests were determined using the 
mean U.S. reimbursement rates based on the 
2016 Medicare physician reimbursement 
schedule and clinical laboratory fee schedule
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Results

Methotrexate 
• Dihidrofolate reductase inhibitor 

• Immunomodulator used for the treatment of a wide 
range of inflammatory dermatologic conditions 

• Once weekly dosing (IM, PO) with folic acid daily 

• AEs: hepatotoxicity bone, marrow suppression, 
abortifacient
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Results

• Monitoring schedule for methotrexate 

Visit Studies
Week 0 Urine pregnancy test, CBC, CMP
Week 2-3 CBC, CMP
Month 3 CBC, CMP
Month 6 CBC, CMP
Month 9 CBC, CMP
Month 12 CBC, CMP
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Results

Cyclosporine
• Calcineurin inhibitor 

• Used in psoriasis for acute flares or recalcitrant 
disease, atopic dermatitis, pyoderma gangrenosum

• Weight-based dosing, with maximum of 4-5 
mg/kg/day recommended 

• Best used on short term basis (< 6-12 months) 

• AEs: Renal insufficiency, hypertension, electrolyte 
abnormalities 
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Results

• Monitoring schedule for cyclosporine

Visit Studies
Week 0 Blood pressure, CBC, CMP, uric acid, K, Mg, lipid 

profile
Week 4 Blood pressure, CBC, CMP, uric acid, K, Mg, lipid 

profile
Week 8 Blood pressure, CBC, CMP, uric acid, K, Mg, lipid 

profile
Month 3 – 12 
(each month)

Blood pressure, CBC, CMP, uric acid, K, Mg, lipid 
profile
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Results

Mycophenolate mofetil
• Inhibitor of inosine monophosphate dehydrogenase, 

blocking DNA synthesis in T and B lymphocytes  

• Used for autoimmune bullous diseases, atopic 
dermatitis, cutaneous lupus, pyoderma gangrenosum

• Dosing up to 3000 mg daily 

• AEs: hepatotoxicity, hematologic abnormalities 
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Results

• Monitoring schedule for mycophenolate mofetil

Visit Studies
Week 0 CBC, CMP
Week 2-3 CBC, CMP
Week 4 CBC, CMP
Month 3 – 12
(each 
month)

CBC, CMP
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Results

Azathioprine
• Purine analogue that inhibits purine metabolism and 

cell division 

• Used in psoriasis for acute flares or recalcitrant 
disease, atopic dermatitis, pyoderma gangrenosum

• Maximum of 2.5 mg/kg/day 

• AEs: Renal insufficiency, pancytopenia, risk of 
malignancy, hypersensitivity reaction 
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Results

• Monitoring schedule for azathioprine

Visit Studies
Week 0 CBC, CMP, hepatitis panel, HIV*, TST or IGRA*
Week 1 CBC, CMP
Week 3 CBC, CMP
Week 7 CBC, CMP
Month 6 CBC, CMP
Month 9 CBC, CMP
Month 12 CBC, CMP

*In high-risk groups
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Results

Acitretin
• 2nd generation retinoid 

• Used in psoriasis, disorders of keratinization

• Daily dosing 25-50 mg/day 

• AEs: Teratogenicity, hyperlipidemia, 
hypertriglyceridemia, elevated liver function tests 



Wake Forest Baptist Medical Center

Results

• Monitoring schedule for aceitretin

Visit Studies
Week 0 CBC, CMP, lipid profile
Week 2-4 LFT, lipid profile
Week 6-8 LFT, lipid profile
Month 5 LFT, lipid profile
Month 8 LFT, lipid profile
Month 11 LFT, lipid profile
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Results

Total calculated costs of 1-year treatment and monitoring 
paradigms 

Drug Cost of laboratory 
studies

Cost of 
office visits

Cost of 1 year 
treatment 

Methotrexate $154.63 $421.74 $576.37
Cyclosporine $727.48 $913.77 $1,641.25
Mycophenolate
mofetil $317.33 $913.77 $1,231.10

Azathioprine $353.00 $492.03 $845.03
Acitretin $170.36 $421.74 $592.10

Based on R3: level 3 follow-up evaluation, CPT code 99213 
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Conclusion

• Treatment and monitoring paradigms were designed 
based on a combination of FDA and published 
consensus guidelines

• Cyclosporine was associated with the highest cost due 
to monitoring and return office visits, followed by 
mycophenolate mofetil

• A large proportion of these costs were due to the 
high number of office visits required 

• The lowest cost was observed with methotrexate and 
acitretin
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Conclusion

• Additional work-up or follow-up studies in the event of 
abnormal laboratory values were not included in the 
analysis, and thus may underestimate the costs 
associated with real-life medication use

• There is a general lack of evidence-based guidelines 
for laboratory monitoring in many dermatologic 
systemic medications 

• In this era of accountable care, an outcomes-based 
approach for laboratory medicine is necessary
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Thank you!
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Case Presentation
HPI: 25 year old male presents with a 5 year 
history of multiple lesions on his right shoulder 
and upper arm. They are painful when touched 
and occasionally pruritic. The lesions continue 
to grow and he continues to develop new 
lesions. 
PMH: Otherwise healthy 
FH: No family members with similar findings. 
PE: Multiple 0.5 - 3 cm subcutaneous red to 
brown firm subcutaneous nodules in a clustered 
distribution over the right shoulder and upper 
arm

6/29/2016 2



6/29/2016 3

Our Patient



6/29/2016 4



6/29/2016 5



Pathology 
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Pathology

• Myocytes:
Eosinophilic 
cytoplasm with 
blunted end and 
cigar- shaped nuclei

• Stains: Masson’s 
trichrome stain, 
smooth muscle 
actin, desmin  
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Background Information

Leiomyomas
» Three types:

- Piloleiomyomas (arrector pili muscles) 
- Genital leiomyomas (dartoic, vulvar, or 

mammary smooth muscule) 
- Angioleiomyomas (dermal blood 

vessels) 
» Can be solitary or multiple
» Multiple can occur sporadically or can 

be associated with Reed’s syndrome 



Background Information

• Clinical Features Piloleiomyomas: 
» Reddish-brown to skin-colored papules or 

nodules, normally 1-2 cm in size. 
» Multiple lesions are often clustered, linear, 

along Blashko’s lines, or disseminated 
» Favor extremities and trunk (shoulder)
» Associated with spontaneous or induced 

pain  
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Multiple Cutaneous and Uterine 
Leiomyomatosis Syndrome

(Reed’s Syndrome)
• Also known as Hereditary Leiomyomatosis and 

Renal Cancer Syndrome (HLRCC) 
• AD, with variable penetrance 
• Multiple germline mutations in the gene that 

encodes fumarate hydratase 
• Mechanism unclear 
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Reed’s Syndrome 

• Cutaneous Leiomyomas: Multiple 
painful grouped skin-colored to red-brown 
papules appear in the 2nd to 4th decade 

• Uterine Leiomyomas: menorrhagia and 
pelvic pressure (>90% of affected 
women) 

• Renal Cell Cancer: Early onset and 
aggressive type II papillary renal cell 
carcinoma (1-17% of affected patients). 
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Reed’s Syndrome

• Screening: 
» Complete H&P 
» Abdominal and pelvic CT or MRI
» Pelvic Exam in women
» Genetic testing for mutations in FH gene

• Patients with confirmed Reed’s 
Syndrome: 
» Yearly H&P 
» Yearly pelvic exam in women 
» MRI/CT yearly from the age of 8 years 

(Schmidt, et al. and Menko, et al.) 
» H&P and US of first-degree family members 

6/29/2016 12



Treatment Options
• Surgical Excision 
• Triamcinolone Injections (Liu, et. al.) 

» 1 patient with multiple piloleiomyomas
» Weekly injections of Kenalog 20mg/ml 

compared to 0.9% NaCl x 3 weeks 
» No pain or enlargement of treated lesions at 1 

year follow up 
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Treatment Options 
• Nifedipine (Biltz, et al.)

» 1 patient with disseminated lesions treated 
successfully for 3 years

• Gabapentin (Alam, et al., Haugen, et al.) 
• Botulinum Toxin (Sifaki, et al.) 

» 1 patient with segmental piloleiomyomas
» 200 units of BT-A total with 10-20 units per 

lesion and NaCl 0.9% used as placebo 
» Repeated every 3 months for 2 years with 

improvement in pain 
• CO2 Laser (Christenson, et al.) 

» 1 patient with multiple piloleiomyomas
» CO2 laser (10,600nm), 10W, 0.2cm spot size
» No recurrence or pain at 9 month follow up6/29/2016 14



CO2 Laser (Christenson, et al.) 
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Prior to Treatment

2 weeks postoperatively 6 months postoperatively



Table 1. Summary of Treatment Methods and Outcomes for 
Symptomatic Cutaneous Leiomyomas (Christenson, et al.) 
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Treatment Outcome

Nifedipine 30–90 mg/day
Initial benefit, then ineffective 1

No benefit 5

Phenoxybenzamine 20–60 mg/day alone or 
in combination with nifedipine

Relief of pain 5,6

Nitroglycerin alone or in combination with 
analgesics

Relief of pain 7

No benefit 5,13

9% hyoscine hydrobromide Delayed time to onset of pain

Liquid nitrogen Delayed time to onset of pain

Methotrexate 50 mg IV weekly No benefit 13

Analgesics Limited benefit 13

Excision

Recurrence in 50%11

Recurrence in 100%6,13,16
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Clinical Case 
• 7 week old African American female presented 

with pink-hypopigmented linear macules and 
patches on face and neck that were noted at 
birth

• Prenatal workup revealed agenesis of corpus 
callosum, polyhydramnios, and IUGR

• Of note, patient has a half-sibling with 
congenital heart defect that required surgical 
intervention

• Mom declined further genetic testing at that 
time or a follow-up ultrasound 

• Had many other documented congenital 
defects including microphthalmia, sclerocornea, 
and bilateral coloboma



•Microarray genetics tested positive for Triple X 
syndrome which is felt to be an incidental finding

•Full skin exam at visit revealed a few more 
discrete pink, somewhat atrophic macules in 
groin and extremities

•Pt also noted to have large Mongolian spot on 
buttocks, lower back

•Differential diagnosis at time of visit included 
MIDAS syndrome and Hypomelanosis of Ito

Clinical Case





MIDAS Syndrome
•Microphthalmia, Dermal Aplasia, Sclerocornea

•First described in 1988

•Also known as MLS
Microphthalmia with Linear Skin defects

•X-linked dominant inheritance

•Male lethality in utero, though rare cases of males with 
46XX, with Xp;Yp translocation have been reported 

•Due to deletion or mutation of gene encoding 
mitochondrial holochrome C synthase (HCCS gene) located 
on Xp22



MIDAS Syndrome
• Clinical features include 

• Unilateral or bilateral microphthalmia
• Linear, sometimes jagged skin defects usually on face, neck that heal with scarring 

and/or hyperpigmentation
• Sclerocornea
• Corneal opacities
• Neurological defects 

• Agenesis of corpus callosum, hydrocephalus, mental retardation, infantile seizures

• Congenital heart defects 
• Short stature
• Hearing loss
• Genitourinary defects



Contiguous Gene Syndromes
• Caused by large deletions affecting 2 or more adjacent genes

• Many genodermatoses and their syndromic associations actually 
represent this phenomenon 

• MIDAS  Syndrome often seen along with Aicardi syndrome

• Aicardi Syndrome
• Agenesis of the corpus callosum plus chorioretinal abnormalities

• Another example is Ehlers-Danlos syndrome with congenital 
adrenal hyperplasia 



Differential Diagnosis: Hypomelanosis of Ito
• Also know as Linear Nevoid 

Hypopigmentation

• A descriptive term for cutaneous findings 
in those with pigmentary mosaicism

• Present at birth, shortly thereafter, or 
during early childhood

• Hypopigmented streaks and whorls in 
Blaschkoid distribution often on trunk or 
limbs

• Approximately 30% have defects in CNS, 
eye, or musculoskeletal system

• Other cutaneous findings include 
lentigenes, hypertrichosis, or alopecia

Image courtesy of Visual Dx



Differential Diagnosis: Focal Dermal Hypoplasia

•X-linked dominant mutation in PORCN gene
•Atrophic dermal streaks following Blaschko’s
lines usually present at birth
•Within affected skin can have fat herniation, 
telangiectasias
•Pathology shows decreased dermal collagen 
and decreased adnexal structures 
•Perioral and/or anogenital raspberry-like 
papillomas
•Bony deformities including ectrodactyly
and/or osteopathia striata
•Ophthalmologic abnormalities including 
colobomas, aniridia, or microphthalmia

Image from American Journal of Medical Genetics



Treatment and Follow-up 
• We recommended symptomatic treatment and are following peripherally

• Pt now 8 months old 

• Found to have sensorineural hearing loss and patent foramen ovale

• Has been seen by ophthalmology, in addition to microopthalmia, sclerocornea, and 
colobomas was found to have severe anterior segment dysgenesis bilaterally

• Neurology following patient and encouraged parents to continue with physical therapy

• Further genetic testing performed on sample used for microarray, looking at X 
chromosome in location of HCCS gene

• No deletions were noted but geneticists noted limitations of this study and 
recommended gene sequencing of entire HCCS gene which has not been performed as 
of today 
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Patient Summary

30-year-old pregnant female with 
systemic lupus erythematosus (on 
plaquenil) and idiopathic 
thrombocytopenic purpura (on 
eltrombopag) presents to the 
inpatient consult service. 

• Erythematous plaques with 
desquamative scale, serous crust, 
and pustules 

• In and around her ears, in the folds 
of the axillae, and in the folds of the 
groin

Patient Photos



Initial differential diagnosis: 
• Broad: 

− Infectious
− eczematous dermatitis such as 

atopic or contact dermatitis
− psoriasis given the 

scalp/ear/intertriginous 
involvement

− Other, e.g. autoimmune 
connective tissue disease

Initial Interventions:
• Topical steroids, topical antibiotics, and 

an antifungal shampoo
• ENT also recommended 

antibacterial/anti-inflammatory otic
drops + oral antibioticsl

Patient Photos



Three months later:
• Mild-moderate improvement on empiric 

therapy
• Due to significant persistent disease, 

further investigations performed
• Pustules are more prominent

Biopsy:
• Intraepidermal pustule
• PAS negative
• No bacterial colonies seen
• DIF negative (Evaluate for IgA pemphigus)

Culture: 
• Sterile (undisturbed pustule near the right 

axilla)

Patient Photos



Working Diagnosis:

Amicrobial Pustulosis
of the Folds

Patient Photos



Histopathology of Amicrobial Pustulosis of the Folds
- Intraepidermal pustules with focal areas of spongiosis. 
- No bacterial colonies are seen. 
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2008 Review
• 21 cases reviewed (6 new)
• Diagnostic Criteria Proposed
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• SLE
• MCTD
• Celiac Disease
• Idiopathic 

Thrombocytopenic Purpura
• Rheumatoid Arthritis
• DLE
• Sjogren’s Syndrome
• +ANA w/o overt disease









Amicrobial Pustulosis of the Folds: 
Disease Associations
• SLE
• MCTD
• SLE - Scleroderma Overlap Syndrome
• + ANA or antibodies w/o overt autoimmune disease
• Sjogren’s Syndrome
• IgA Nephropathy
• Celiac Disease
• SCLE
• DLE
• Myasthenia Gravis
• Idiopathic Thrombocytopenic Purpura
• Hashimoto’s Thyroiditis
• Autoimmune Hepatitis
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• Systemic Steroids
• Topical Steroids
• Acitretin
• Cyclophosphamide
• Ceftriazone + cimetidine

+ ascorbic acid 
(incomplete response)

• Zinc
• Colchicine
• Methotrexate
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Patient Summary
• 48 yo woman diagnosed with SLE in 1997

• Presented with APF in 2010

• Already on low-dose prednisone and hydroxychloroquine for 
SLE, started on dapsone for APF

• An inflammatory bowel disease with a neutrophilic infiltrate 
on biopsy developed

• Started on infliximab and high-dose steroids

• Improved, but skin disease flared when prednisone tapered 
to 25 mg/day

• After 15 infliximab infusions, switched to ustekinumab

• Remained resistant to therapy

• Expression level of several pro- and anti-inflammatory genes 
assessed





• Anakinra (IL-1 Receptor Antagonist) 
was prescribed “off-label”

• One month later…

• One year later, the patient remained 
clear on Anakinra







• Studied 15 patients clinicopathologically and 
immunologically

• Performed cytokine arrays on 9 patient samples 
(vs normal skin from normal controls)



IL-1 beta and 
soluble receptors 

I and II

TNF-alpha and 
soluble receptors 

I and II

IL-17, sIL-17R, 
and L-selectin



IL-8 and 
RANTES

CXCL 1, 2, 3 
and CXCL 16
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Metastases to skin-what happens next?
Mike Hitchcock MBChB, MBA
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Rare but devastating
Only 1% of patients with internal malignancy have skin 
metastases
• Breast
• Lung*
• Colorectal
• Melanoma
• Esophagus
• Kidney*
• Ovary*

Presenting as first sign-
• Men- metastasis is first sign in ~ 40% 

• (lung & kidney)

• Women- metastasis is first sign in ~ 6%
• (breast)
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Clinical first

Diagnostic pathology sequence
• H&E  adenocarcinoma, squamous carcinoma, other
• Immunostains 
(OK for pathologists to do diagnostic studies without further request)

Can’t (shouldn’t) do all stains at once Commonly used algorithm- e.g. MD Anderson

Molecular markers Prognostic markers-require additional clinician approval*
If known primary, e.g.Breast- Her2neu, ER, PR, Ki67
If unknown primary… it depends what is responsive to therapyadenocarcinoma- only a few treatable- breast, prostate
Lung- ALK positive vs negative
* Standing orders frowned upon by CMS
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Meanwhile, the patient Googles- “I have metastatic cancer”
1. Paid ad- Cancer Treatment Centers of America- for profit company
2. NCI Fact sheet
3. ..
4. American Cancer Society

More likely, you’ll refer to local cancer center
• NCI Comprehensive Cancer centers-
40 nationwide, three in NC

• Duke
• UNC
• Wake

• American College of Surgeons accredited programs
54 in NC

Oncologist evaluates stage, tumor type,therapy
• One disease  best therapy, or options to discuss with patient

• New challenges- treat the disease or the gene?

Multigene panels
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Holy grail for test and drug makers in the US-FDA approval
• Labs either do a test per the label on the box, or develop their ownmethod
• Most genetic tests are “laboratory developed tests”

• Huge leap beyond complexity of PAS-D stain, even immunostains, proprietarytechniques
• Own methods are not always valid (Theranostics)
• Challenges both for IRBs and treating clinicians

Multiplex gene testing- NY Times Sept 2014

Testing, testing… What are dermatopathologists doing?
• 1,300 members nationwide
• Following lead of the dermatologic surgeons

• In collaboration with Elaine Jeter MD, Palmetto GBA / Medicare
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Evidence based medicine- appropriate use For select cancers, genetic testing isrecommended
• 2+ Her2neu by immunoperoxidase needs FISH testing to determine iftrue positive
• BRAF testing of metastatic melanomas
• ALK for lung cancers
• …

Mutation doesn’t equal therapeutic efficacy-still depends on the tumor
• C-kit amplified in DFSP sensitive to imatinib
• C-kit amplified in Langerhans cell disease NOT sensitive to imatinib

Treatments approvals make news

If FDA approved, insurers tend to pay
• But then what protocol

• Ipilimumab anti-CTLA4 moAb $39K per dose, 4 doses, finite or indefinite
• Pembrolizumab programmed death receptor-1, 2 mg/kg administered as an intravenous infusion over 30 minutes every three weeks for the treatment ofpatients with unresectable or metastatic melanoma and disease progression following ipilimumab and, if BRAF V600 mutation positive, a BRAF inhibitor-no set end points

Foreign experience- New Zealand
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Foreign experience- Canada References
• Schwartz RA, Cutaneous metastatic disease JAAD 1995:33: 161-182
• Miller DM et al. Commentary: Molecular testing in melanoma JAAD 2014:70; 863-870
• http://www.radionz.co.nz/news/national/303027/melanoma-drug-opdivo-to-be-pharmac-funded
• MD Anderson Hospital Cancer of unknown primary algorithm, 2014
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TO BLEED OR NOT TO BLEED?



DISCLOSURES IN PAST
 None at Present and None Relevant To This Talk



MR. JONES

 Mr. Jones is a 72 year old male who presents to your
clinic for excision of his scalp BCC.

 On review of his medical history he has history of 
coronary artery disease s/p 2 stents within the last year

 He states that he has stopped taking all his medications
2 weeks prior to surgery



MR. JONE’S MEDICATION LIST

 Clopidogrel 75 mg PO Qday
 Simvastatin 40 mg PO Qday
 Metoprolol 25 mg PO BID



WAS MR. JONES RIGHT? WHAT IS THE RISK
OF CONTINUING VS. STOPPING

ANTICOAGULANTS AND ANTIPLATELET
THERAPY DURING DERMATOLOGIC

SURGERY?



WHY HEMOSTASIS IS IMPORTANT?
 Inadequate hemostasis can directly or indirectly lead to:

 Post-operative hemorrhage
 Hematoma formation
 Flap or graft necrosis
 Wound dehiscence
 Infection
 Suboptimal Scar Formation
 Stress and Anxiety for Patient (and Surgeon)



 Many studies have shown that clopidogrel, warfarin, 
and multiple anticoagulants increase bleeding risk

 Only one group published data suggesting significantly 
increased severe bleeding complications while on 
warfarin
 21 patients on warfarin, 5 (24%) experienced a major 

bleeding complication

Bordeaux et al. Prospective evaluation of dermatological surgery complications including patients on 
multiple antiplatelet and anticoagulant medications. J Am Acad Dermatol 2011;65:3
Bunick et al. Hemorrhagic complications in dermatologic surgery. Dermatologic Therapy; 2011;24.
Cook-Norris et al. Complications of cutaneous surgery in patients taking clopidogrel-containing 
anticoagulation. J Am Acad Dermatol 2011; 65:3.



Hurst EA, Yu SS, Grekin RC, Neuhaus IM. Bleeding complications in dermatologic surgery. Semin
Cutan Med Surg. 2007;26:189-95. 



 However, no reports exist regarding life-threatening 
hemorrhage from continued antithrombotic therapy in 
dermatologic surgery

 63% percent of dermatologic surgeons never 
discontinue medically necessary aspirin and 56% never 
discontinue warfarin

Kirkorian AY, Moore BL, Siskind J, Marmur ES. Perioperative management of anticoagulant 
therapy during cutaneous surgery: 2005 survey of Mohs surgeons. Dermatol Surg. 2007;33:1189-
1197.



 Survey of ACMS surgeons :
 168 responded
 46 reports of patients with thrombotic events when 

warfarin or aspirin were held perioperatively





• Two high-risk patients with cardiovascular disease, 
antithrombotic meds stopped prior to Mohs surgery:
– Pulmonary embolism
– Clotted prosthetic aortic valve



 2 patients having Mohs for small BCCs
 Warfarin discontinued prior to surgery
 Both had post-operative strokes



 Review of literature and authors’ data from 2790 Mohs 
patients 

 Conclusion:  cutaneous surgery with anticoagulants and 
antiplatelet drugs is extremely safe

 Discontinuation of anticoagulants may increase the risk of 
cerebral and cardiovascular complications

Dermatol Surg 2004;30:1091–1094.



PRE-OPERATIVE CONSIDERATIONS

 Anticoagulation
 Hypertension
 Medical comorbidities
 Anatomy

Bunick CG, Aasi SZ.  Hemorrhagic complications in dermatologic surgery. Dermatologic 
Therapy, Vol. 24, 2011, 537–550.



ANTICOAGULANTS



Callahan S, Goldsberry A, Kim G, Yoo S.  The Management of Antithrombotic Medication in 
Skin Surgery.  Dermatol Surg 2012;38:1417–1426



HEPARIN INDUCED SKIN NECROSIS

 Heparin Induced Trombocytopenia (HIT) with 
decr plts and paradoxical clotting

 Locally or Systemic / F>M / Subcut
 1-17 (Avg = 7) days s/p Injections
 Heparin Ab complex with PF4, Plts, heparin
 In abscence of this, Protein S and C nl
 4T’s = Thrombocytopenia >50%, Timing 5-10 d 

sp/Rx, Thrombosis skin or new, No AlTernative
Cause

 Rx: D/C heparin and Local Rx
 If no HIT then can try different Heparin
http://www.dermnetnz.org/reactions/heparin-necrosis.htmlAuthor: 
Dr Delwyn Dyall-Smith FACD, Dermatologist



VITAMIN K ANTAGONISTS (VKAS)

3 dominant clinical indications
• Mechanical heart valves
• Chronic atrial fibrillation
• Venous thromboembolism



VITAMIN K ANTAGONISTS (VKAS)

Warfarin
• Inhibits synthesis of vitamin-K dependent 

clotting factors II (thrombin), VII, IX, X
• Monitoring effects via PT and INR
• If necessary, effects can be reversed with oral 

Vitamin K, fresh frozen plasma, or recombinant 
factor VIIa



VITAMIN K ANTAGONISTS (VKAS)

Warfarin
• Warfarin does not affect platelets, so it actually 

does not have as much of an effect on intra- or 
immediate postoperative bleeding.

• Instead, warfarin interferes with the formation of 
a fibrin plug, which in turns affects the clotting 
cascade and often impairs hemostasis 72 to 96 
hours post surgery.



CISN

 Obese Middle Aged Female (F:M = 3:1)
 Pain , purpura, bulla, eschar
 3-5 days s/p Rx usually with high loading
 Hereditary or induced Protein C Deficiency
 Post Partum Prot S/ Purple Toe Syndrome 3-8wk
 D/c Coumadin/ IV Heparin/FFP
 O2, Steroids, Vasodilators = No effect
 Progressive, skin subcut fat, rarely fascia and 

muscle
 Surgical treatment in >50% of cases
http://en.wikipedia.org/wiki/Warfarin_necrosis



ANTIPLATELET DRUGS

 Irreversible platelet inhibitors
 Aspirin: irreversibly inhibits 

cyclooxygenase
 Thienopyridines: potent irreversible 

inhibitors of the adenosine diphosphate 
receptor on platelets
Clopidogrel
Ticlopidine
Prasugrel

7-10 days required for an entire 
platelet pool to be replenished



Reversible Platelet 
Inhibitor

Half Life

Dipyridamole 10 hours
Cilostazol 10 hours
Ibuprofen 2-6 hours

Ketoprofen 2-6 hours
Indomethacin 2-6 hours

Celecoxib 7-15 hours
Naproxen 7-15 hours
Diflunisal 7-15 hours
Meloxicam > 20 hours

Nabumetone > 20 hours
Piroxicam > 20 hours



ASSESSING RISK FOR PERIOPERATIVE
BLEEDING

What Procedures are “High Risk?”



PERIOPERATIVE ANTITHROMBOTIC
THERAPY MANAGEMENT:
 Assess risk for perioperative bleeding

 ACCP has also identified a group of surgeries 
associated with a high risk for bleeding in the context 
of perioperative anticoagulant/antiplatelet drug use

 Dermatologic procedures are NOT in this high risk 
category

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



DERMATOLOGIC PROCEDURES

 Wide local excisions
 Mohs surgeries without major reconstructive plastic 

surgery repair
 Biopsies
 Incidence of major bleeding with continuation of 

anticoagulant therapy appears to be LOW in 
above procedures

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



RISK FOR BLEEDING:  HIGH RISK SURGERIES



WHAT TO DO ABOUT ANTICOAGULANTS?

LET’S START WITH VKA THERAPY



WHAT TO DO ABOUT ANTICOAGULANTS?
LET’S START WITH VKA THERAPY

 For Wide local excisions, Mohs without major plastic 
surgical reconstructions, and biopsies:  Continue 
VKA therapy around time of surgery

 For Mohs with major plastic surgical reconstructions –
can consider holding VKA and using bridging 
anticoagulation based on risk for 
thromboembolism 



PERIOPERATIVE ANTITHROMBOTIC
THERAPY MANAGEMENT:
 Assess risk for thromboembolism

 Risk stratification by the American College of Chest 
Physicians (ACCP)



RISK STRATIFICATION FOR THROMBOEMBOLISM

Patients at HIGH risk
Mechanical heart valve:  
•Any mitral valve prosthesis
•Any caged-ball or tilting disc aortic valve 
prosthesis
•Stroke or TIA within 6 months

Atrial Fibrillation:  
•CHADS2 score of 5 or 6
•Stroke or TIA within 6 months
•Rheumatic valvular heart disease

Venous Thromboembolism :  
•VTE within 3 months
•Severe thrombophilia (e.g. Deficiency of protein C, 
protein S, or antithrombin 3; antiphopholipid
antibodies, other abnormalities)

Bridging anticoagulation 
not indicated if 
interrupting VKA therapy

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



Patients at MODERATE 
risk

Mechanical heart valve:  
•Bileaflet aortic valve prosthesis and:  atrial
fibrillation, prior stroke or TIA, HTN, DM, 
CHF, Age > 75 y

Atrial Fibrillation:  
•CHADS2 score of 3 or 4
•Chf,Hbp,Age 75,Dm,Stroke or TIA-2,V= 
Vascular Dz,Age = 65-75, Sex = female-
1Criteria

Venous Thromboembolism :  
•VTE within 3-12 months
•Nonsevere thrombophilia (heterozygous 
factor V Leiden or prothrombin gene 
mutation)
•Active cancer treated within 6 months or 
palliative

No-bridging approach 
based on individual 
patient and surgery risk 
factors

RISK STRATIFICATION FOR THROMBOEMBOLISM

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



Patients at LOW risk
Mechanical heart valve:  
•Bileaflet aortic valve prosthesis without 
atrial fibrillation and no other risk factors for 
stroke

Atrial Fibrillation:  
•CHADS2 score of 0-2 (assuming no prior 
stroke or TIA)

Venous Thromboembolism :  
•VTE > 12 months previous and no other risk 
factors

NO Bridging during 
interruption of VKA 
therapy

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  

RISK STRATIFICATION FOR THROMBOEMBOLISM



WHAT WAS BRIDGING ANTICOAGULATION?
BRIDGING TRIAL = NOT EFFECTIVE

 Administration of a short-acting anticoagulant, either:
 Subcutaneous (SC) low-molecular-weight heparin 

(LMWH)  or
 IV unfractionated heparin (UFH)

 10- to 12-day period during interruption of VKA therapy
 UFH can be stopped 4-6 hours prior to surgery
 LMWH can be stopped 24 hours prior to surgery

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



WHAT TO DO ABOUT ASPIRIN?



CONTINUE ASPIRIN…
• In patients taking ASA for secondary prevention of CV 

disease and are having minor dermatologic procedures
– Established coronary artery disease
– Peripheral arterial disease
– Atherosclerotic aortic disease
– Carotid artery disease

• Patients at moderate to high risk for perioperative
adverse CV events having minor dermatologic procedures:
– Ischemic heart disease
– Compensated or prior CHF
– Diabetes mellitus
– Renal insufficiency
– Cerebrovascular disease

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



DISCONTINUE ASPIRIN

 In patients at low risk for cardiovascular events, 
taking aspirin for primary prevention

 Discontinue 7-10 days before surgery

Douketis JD et al.  Perioperative management of antithrombotic therapy.  Antithrombotic 
therapy and prevention of thrombosis, 9th ed:  ACCP guidelines. CHEST 2012; 
141(2)(Suppl):e326S–e350S.  



WHAT TO DO ABOUT CLOPIDOGREL?



CLOPIDOGREL

No current evidence suggests that continuation of 
clopidogrel during dermatologic surgery is 
associated with life-threatening or major adverse 
events

Therefore, benefit of intra- and 
postoperative hemostasis does not outweigh 
the potentially lethal risks associated with 
discontinuation of clopidogrel

Callahan S, Goldsberry A, Kim G, Yoo S.  The Management of Antithrombotic Medication 
in Skin Surgery.  Dermatol Surg 2012;38:1417–1426



HOWEVER, CLOPIDOGREL DOES
INCREASE BLEEDING RISK

Long duration of action, peak after 3 to 5 
days, with slow platelet recovery

No antidote to reverse effects:
 Even platelet transfusion will not help, 

because circulating drug metabolite 
inactivates the acquired platelets,

What do you do if you anticipate a surgery 
with potential for extensive tissue 
injury/major plastic surgical 
reconstruction?
 Defer elective dermatologic surgery if possible



CLOPIDOGREL – STENT DILEMMA

• In patients with a coronary stent who are receiving 
dual antiplatelet therapy and require surgery:
– Defer surgery for at least 6 weeks after placement of a 

bare-metal stent and for at least 6 months after placement 
of a drug-eluting stent instead of undertaking surgery 
within these time periods

• In patients who require surgery within 6 weeks of 
placement of a bare-metal stent or within 6 months of 
placement of a drug-eluting stent:
– Continue dual antiplatelet therapy around the time of 

surgery instead of stopping dual antiplatelet therapy 7 to 
10 days before surgery

Douketis JD et al.  Perioperative management of antithrombotic therapy.  
Antithrombotic therapy and prevention of thrombosis, 9th ed:  ACCP guidelines.  CHEST 
2012; 141(2)(Suppl):e326S–e350S.  



WHAT’S NEW ON THE SCENE?



NOACS (NEW ORAL ANTICOAGULANTS)

 Direct Thrombin Inhibitors
 eg. Dabigatran (Pradaxa)

 Factor Xa-Inhibitors
 eg. Rivaroxaban (Xarelto), Apixaban (Eliquis)

* NOACs are now prescribed to more than 60% 
of patients with newly diagnosed atrial 
fibrillation.

Desai NR, Krumme AA, Schneeweiss S, Shrank WH. Patterns of Initiation of Oral 
Anticoagulants in Patients with Atrial Fibrillation - Quality and Cost Implications. Am J 
Med. 2014 May 20. [Epub ahead of print]



NOACS: MECHANISM OF ACTION

Fenger-Eriksen C1, Münster AM, Grove EL. New oral anticoagulants: clinical 
indications, monitoring and treatment of acute bleeding complications. Acta Anaesthesiol
Scand. 2014 Jul;58:651-9.



NOACS: CURRENT INDICATIONS FOR
THERAPY

Brieger D. Anticoagulation: a GP primer on the new oral anticoagulants. Aust Fam
Physician. 2014 May;43(5):254-9.

YES YES





NOACS: ADVANTAGES

 More predictable effects
 Do not require routine monitoring
 Fewer major bleeding events (? Pradaxa)
 More effective prophylaxis against VTE
 Even with major bleeding events, “trended” 

towards lower mortality
 Less Intracranial Events
 Diet not a significant factor
 Apixaban = decreased cardiac events

Fenger-Eriksen C1, Münster AM, Grove EL. New oral anticoagulants: clinical 
indications, monitoring and treatment of acute bleeding complications. Acta
Anaesthesiol Scand. 2014 Jul;58:651-9.



NOACS: DISADVANTAGES

 Reduced renal clearance can lead to 
supratherapeutic levels 

 No specific reversal agent available
 Variable success with using PCC, rFVIIa, aPCC, 

fibrinogen, and FFP in animal/human studies
 Dialysis can remove dabigatran

 Rivaroxaban/apixaban are highly protein-bound

 Monitoring Difficult at Best
 Bleeding Events high in Frail Renal Impaired

Fenger-Eriksen C1, Münster AM, Grove EL. New oral anticoagulants: clinical 
indications, monitoring and treatment of acute bleeding complications. Acta
Anaesthesiol Scand. 2014 Jul;58:651-9.



NOACS: SPECIFIC ANTIDOTES

 r-Antidote (PRT064445)
 Recombinant protein binds Xa inhibitor site
 Reverses rivaroxaban (Soon)

aDabi-Fab
 Monoclonal antibody against dabigatran (now)

PER977
 Small synthetic molecule directly binds Xa and IIa
 Reverses dabigatran, rivaroxaban, apixaban

Lu G, DeGuzman FR, Hollenbach SJ, et al. A specific antidote for reversal of 
anticoagulation by direct and indirect inhibitors of coagulation factor Xa. Nat Med. 
2013 Apr;19:446-51.

* Tested in animal models; none are FDA approved



NOACS: WHEN IS MONITORING INDICATED?
Patients needing acute surgery
Patients with suspected Supratherapeutic 

Levels
Patients with reduced Hepatic and/or Renal 

Function

 “Patients undergoing elective surgery or 
invasive procedures do not require routine 
laboratory screening…patients may safely 
undergo these procedures 24-72 hours 
after the last dose administration”

Fenger-Eriksen C1, Münster AM, Grove EL. New oral anticoagulants: clinical 
indications, monitoring and treatment of acute bleeding complications. Acta
Anaesthesiol Scand. 2014 Jul;58:651-9.



MONITORING OF THE NOACS

Brieger D. Anticoagulation: a GP primer on the new oral 
anticoagulants. Aust Fam Physician. 2014 May;43(5):254-9.



Fenger-Eriksen C1, Münster AM, Grove EL. New oral anticoagulants: clinical 
indications, monitoring and treatment of acute bleeding complications. Acta
Anaesthesiol Scand. 2014 Jul;58:651-9.



Schmitt AR, Zender CA, Bordeaux JS. A new oral anticoagulant in the setting of 
dermatologic surgery. J Am Acad Dermatol. 2013;68:869-70.



Fakhouri TM, Harmon CB. Hemorrhagic complications of direct thrombin inhibitors-
subarachnoid hemorrhage during dermabrasion for scar revision. Dermatol Surg. 
2013;39:1410-2



OTHER CAUSES OF BLEEDING TO CONSIDER

 ETOH
 Inhibits Platelets
 Decreased Coagulation
 Increased Fibrinolysis
 Potent Vasodilator

Recommend avoiding ETOH Consumption 48 hours 
before and after surgery



OTHER FACTORS TO CONSIDER:  
HYPERTENSION

 There may be an unmeasurable increased risk of hematoma and 
post-operative bleeding when BP is elevated.

 Recent studies show BP comes down after starting surgical 
procedure.

 If BP < 180 /110, and no other medical contraindications, 
cutaneous surgery may proceed. (Caveat=>100 d = Demand 
Ischemia with Diastolic CHF

 If BP 181-200/101-110, small risk of cardiovascular lability
surgeon preference determines whether or not to proceed.

 If BP >200/110, recommend defer procedure + consult with PMD.

Alcalay J, Alkalay R, Grossman E. Blood pressure levels decrease during Mohs micrographic 
surgery. J Drugs Dermatol 2005: 4 (4): 469–470.
Bunick CG, Aasi SZ.  Hemorrhagic complications in dermatologic surgery. Dermatologic 
Therapy, Vol. 24, 2011, 537–550.



OTHER FACTORS TO CONSIDER: MEDICAL
COMORBIDITIES

 Do you have any known bleeding problems?
 Do you have any known diseases that cause you to bleed easily? 
 Have you ever experienced uncontrollable bleeding during or after a 

medical procedure?
 Does anyone in your family have problems with excessive bleeding? Do 

you have any liver disease or history of liver transplantation?
 Have you ever been diagnosed with a low platelet count (or 

thrombocytopenia)? 
 How much alcohol do you drink? 
 Physical signs of easy bruising during the preoperative evaluation?
 If answers/signs suggest an abnormality:

 CBC
 PT
 PTT
 Bleeding time

Bunick CG, Aasi SZ.  Hemorrhagic complications in dermatologic surgery. Dermatologic 
Therapy, Vol. 24, 2011, 537–550.



• OTC linked to increased bleeding: Pepto-
Bismol® (Bismuth subsalicylate), Alka-
Seltzer® (Contains ASA) 

OTHER FACTORS TO CONSIDER: OTC



OTHER FACTORS TO CONSIDER: SUPPLEMENTS

 Supplements linked to increased bleeding: bilberry, 
bromelain, fish oil, flaxseed oil, garlic, 
methylsulfonylmethane, selenium, and vitamin E

 Supplements with potential adverse effects: echinacea, 
ephedra (ma huang), ginkgo, ginseng, kava, St. John’s 
wort, valerian, feverfew, and ginger

 Retrospective study: 49/200 (24.5%) of cosmetic 
patients were taking supplements

Zwiebel SJ, Lee M, Alleyne B, Guyuron B. The incidence of vitamin, mineral, herbal, 
and other supplement use in facial cosmetic patients. Plast Reconstr Surg. 2013 
Jul;132:78-82



OTHER FACTORS TO CONSIDER: ANATOMY
 Majority of Mohs surgeries on head and neck
 Danger zones:

 Frontal branch of the temporal artery located at the temple
 Facial artery at its crossing over the mandibular rim
 Angular artery adjacent to the nose

Robinson JK. Anatomy for procedural dermatology. In: Robinson JK, Hanke CW, 
Siegel DM, Fratila A, eds. Surgery of the skin. New York, NY: Moby Elsevier, 2010:3–
27



HEMATOMA
• Four stages: early formation, gelatinous, organized, 

and liquefaction
• Risk greatest first 48 hours post-op
• Emergency: periorbital/cervical locations

• Mass effect on underlying vital structures 
• Medium for bacterial infection

Bunick CG, Aasi SZ.  Hemorrhagic complications in dermatologic surgery. Dermatologic 
Therapy, Vol. 24, 2011, 537–550.



HEMATOMA MANAGEMENT
• +/- Needle aspiration  

• Early formation/liquefaction stages
• Partial or complete opening of surgical wound
• Suture ligation/electrosurgery of culprit vessels

• Debate: +/- epinephrine? 
• Reclosure vs. healing by secondary intention
• Antibiotics 

Bunick CG, Aasi SZ.  Hemorrhagic complications in dermatologic surgery. Dermatologic 
Therapy, Vol. 24, 2011, 537–550.



CLINICAL PEARLS



QUICK CLOT = COMBAT GAUZE

 Kaolin + Rayon + Polyester Gause
 Aluminum Silicate
 FDA Medcial Device Approval as adjuvant for 

superficial wounds with new version for patients 
on anticoagulant therapy

 Gauze = no significant contraindication v Powder 
= ? Chemical burn reaction.

 Temporary measure with RC studies in animals 
and no RC studies in humans 





THE END



Abby S. Van Voorhees, MD
Eastern Virginia School of Medicine

July 10, 2016



o I have participated in clinical trials as an investigator for 
the following companies: Abbott

o I have served as an advisor/consultant to the following 
companies: Dermira, Astra Zeneca, Novartis, Pfizer, 
Celgene, AbbVie, Merck

o I am a scientific advisor for Corrona Psoriasis Registry

o I receive a portion of ex-spouse pension from Merck



Cutaneous diseases

• Psoriasis

• Hidradenitis supprativa

• Atopic dermatitis

• Vitiligo

• Lichen planus

• PCOS/Acne



• Oldest recorded skin disease

• Regarded as a variant of leprosy

• First described 460 BC



• Incidence 
• 2-3% of US population
• 5% of Scandinavian population
• Decreased incidence in Native Americans, 

Japanese and African Americans
• Worldwide incidence: 0.9%-2.9%



• Most common: 20’s

• Second peak: 50-60’s

• Childhood: mean 8.1 
years



Griffiths CE et al, Br J Dermatol 2007

Psoriatic disease

Courtesy of the National Psoriasis Foundation



• Psoriasis can make the skin itch, burn, sting and/or 
bleed

• Flaking and scaling are most common symptoms

• Constant itching is often described as the most 
frustrating symptom



no longer
“just a skin disease”



• Psoriatic arthritis
• Inflammatory bowel disease
• Uveitis
• Renal disease
• Hepatosteatosis
• COPD
• Sleep apnea
• Depression & anxiety

• Peripheral vascular disease
• Malignancy

• Diabetes
• Dyslipidemia
• Obesity
• Hypertension
• Myocardial infarction
• Stroke
• Aortic valve stenosis
• Aortic aneurysm
• Migraine
• Alcoholism
• Smoking

Jamnitski A, et al. Ann Rheum Dis 2013, Yeung H, et al. JAMA Dermatol. 2013



Shared pathways?

• Chronic type 1 helper (Th1) T cell and Th 17-mediated 
inflammation

• Monocyte and neutrophil modulation

• Increased oxidative stress

• Endothelial cell dysfunction

• Increased uric acid

• Angiogenesis

• Increased circulating microparticles



Genome Wide 
Association Studies 

(GWAS) data
Common immune 

process

Skroza N, BioMed Research International 2013





Metabolic syndrome



Henseler T, Christophers E, J Amer Acad Dermatol 1995



OR = odds ratio.  
Control = patients hospitalized for reasons other than psoriasis.
Sommer et al. Arch Dermatol Res. 2006;298:321-328.
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• 78,626 women followed for 14 yrs. in nursing health study

• Relative risk 1.4 (BMI 25-30) vs. 2.69(BMI>35)

• Increase risk of psoriasis in those with
• Weight gain from age 18
• Increase in waist circumference
• Increase in hip circumference
• Increase in hip-waist ratio

• Adiposity and weight gain are strong risk factors for psoriasis 
in women

Setty AR, Curhan G, Choi HK, Arch Intern Med, 2007



Langan S, et al, J Invest Dermatol 2012

Risk of metabolic syndrome related to 
disease severity-2012



Lipid abnormalities

• OR: 1.10 to 3.38 for mild 
psoriasis 

• OR: 1.36-5.55 for severe 
psoriasis

• more atherogenic lipid 
profile
• decreased high 

density lipoprotein 
(HDL) cholesterol
efflux capacity (CEC)



Armstrong A, et al, JAMA Dermatol 2013



Psoriasis and diabetes 
Risk parallels severity of disease

Armstrong A, et al, JAMA Dermatol 2013



Armstrong A, et al, J Amer Acad Dermatol
2015; 
Yeung H, et al, JAMA Dermatol 2013

Increased risk of diabetes 
severity

• Increased risk of diabetic complications and 
insulin resistance correlate with disease 
severity
• Diabetes with systemic complications 1.34

• Independent of traditional risk factors 
including BMI



Adjusted Relative Risk of MI in psoriasis 

patients based on age

• 556995 controls; 127139 
mild psoriasis; 3,837 severe 
psoriasis
• 5.4 yr mean follow-up

• Incidence of MI/1000PYs*: 
Healthy controls:   3.58
Mild psoriasis:       4.04 
Severe psoriasis:  5.13

• RR greatest in young 
patients with severe 
psoriasis 3.1 for severe 
disease at 30

Gelfand et al. JAMA 2006*adjusted for age, diabetes, MI, dyslipidemia, hypertension, sex and smoking status



Psoriasis and the 

independent risk 

of myocardial 

infarction-2013

Armstrong E, et al, J Amer Heart Ass 2013



Armstrong E, et al, J Amer Heart Ass 2013

Psoriasis and the risk of cardiovascular 
death



Armstrong E, et al, J Amer Heart Ass 2013



Psoriasis and the risk of MACE

• Cohort study, attributable risk of severe 
psoriasis on MACE: 6.2% over 10 year period*

• Addition of Psoriasis to Framingham Risk score 
results in reclassification of risk level to a 
higher risk category**

• Risk of MACE for those with severe psoriasis = 
that for diabetes***

*Mehta N, et al, Am J Med, 2011;Ogdie A, et al, Ann Rheum Dis 2015;
***Ahlehoff O et al J Intern Med 2011



Demonstration of inflammation

Mehta N, et al, JAMA Dermatol 2011



• Increase risk of smoking in both males and females 
with severe psoriasis*

• 46.6% males vs. 39.2% females

• Smoking is an independent risk factor of psoriasis**
• Past smokers 1.39
• Current smokers 1.94

• 1-14 cigarettes 1.81
• 15-24 cigarettes 2.04
• > 25 cigarettes 2.29

*Gerdes S, et al, Dermatology, 2010,* *Li W et al, Am J Epidemiol 2012
Armstrong A, et al, Br J Dermatol 2011



*Mc Aleer MA, et al, Br J Dermatol 2011
**Qureshi AA, et al, Arch Dermatol 2010



• A. Counsel the patient about weight reduction

• B. Inquire about smoking history

• C. Evaluate baseline lipids

• D. Educate them about the potential risk of cardiac 
disease

• E. All of the above



• A. Counsel the patient about weight reduction

• B. Inquire about smoking history

• C. Evaluate baseline lipids

• D. Educate them about the potential risk of cardiac 
disease

• E. All of the above



• Undiagnosed comorbidities
• 2.3% diabetes
• 9.1% hypertension
• 4.9% hyperlipidemia

• Untreated comorbidities
• 19.1% diabetes
• 21.8% hypertension
• 38.6% hyperlipidemia

Kimball AB, et al, J Amer Acad Dermatol 2011



Need for improvement

• Among dermatologists, 
screening for CV risk factors 
was infrequent 
• blood pressure 2.6% 
• glucose 1.2%
• cholesterol 4.3%
• BMI 9.7%

• Survey of 127 United States 
(U.S.) dermatologists in 
2015 revealed that less than 
50% screened for 
hypertension, dyslipidemia, 
or diabetes in patients with 
psoriasis 

• Alamdari, H.S., et al., 
Psoriasis and cardiovascular 
screening rates in the united 
states. Journal of Drugs in 
Dermatology, 2013. 12(1): p. 
e14-e19.

• Manalo, I.F., K.E. Gilbert, 
and J.J. Wu, Survey of trends 
and gaps in dermatologists' 
cardiovascular screening 
practices in psoriasis 
patients: Areas still in need 
of improvement. J Am Acad
Dermatol, 2015. 73(5): p. 
872-4 e4.



• Nursing health study of 116,430 women ages 27-44

• Age, alcohol and smoking adjusted

• Increased physical activity was inversely proportional 
to the risk of psoriasis
• Vigorous exercise- 0.66 
• Not related to BMI

Frankel HC, et al, Arch Dermatol 2012



Jensen P, et al, JAMA Dermatol 2013

Effect of Weight loss on Psoriasis





AAD Treatment Guidelines for Moderate 
to Severe Psoriasis

Menter A, et al. J Am Acad Dermatol. 2008



Lebwohl MG, et al. J Am Acad Dermatol. 2014

Current Treatment Patterns in Psoriasis

Multinational Assessment of Psoriasis and Psoriatic Arthritis (MAPP) survey: 
a large, multinational, population-based survey of over 3426 psoriasis patients in North 

America and Europe 



Greenberg JD, et al, Ann Rheum Dis 2011 



Wu JJ, et al, Arch Dermatol 2012



Hidradenitits supprativa (HS)

• Chronic, destructive, scarring inflammatory skin 
disease

• Prevalence 1-4%

• More common in women

• Interesting stats
• 18-44, most common age
• Strongly ass with obesity
• Strongly ass with smoking



Clinical presentation

• Areas of involvement: axillary, inguinal, and perianal 
areas
• Less common: submammary, periumbilical, 

retroauricular,nuchal areas

• Fistulating sinuses

• Malordorous purulence

• Scarring



Pathogenesis

• Occlusion of hair follicular infundibulum

• Dilation of hair follicle with subsequent rupture of 
follicle & discharge of contents

• Inflammatory response
• Involvement of proinflammatory cytokines: IL- 1 

beta,IL-10, IL-12, IL-23, TNF

• Increase in susceptibility to secondary infections

Lim Z and Oon H, Ann Dermatol 2016



HS & other inflammatory disorders

• Inflammatory bowel disease
• 9x more likely to develop HS than general pop

• Arthritis and spondyloarthropathy
• Peripheral 
• African American men> others
• HS precedes arthritis x several years, then chronic

Kohorst JJ, et al, J Amer Acad Dermatol, 2015



Metabolic syndrome and HS

Increased incidence
Prevalence 50.6% versus 

30.2% controls

Extent of comorbidities 
is larger than just 

metabolic parameters

Sabat R, et al, PLOS 2012, Gold DA, et al, J Amer Acad Dermatol 2014, Shlyankevich
J, 
et al, J Amer Acad Dermatol 2014; Gold DA, et al, J Amer Acad Dermatol 2014



Chicken and egg
Metabolic syndrome increases risk 

of HS
Smoking rates in HS 40-92%

Sabat R, et al, PLOS 2012



HS & CRP

• Evidence of increase of 
inflammatory load

• CRP and obesity were 
independent predictors 
for severe disease

• CRP is effective for 
assessing the extent of 
disease severity and 
grade of inflammation

Schapoor Hessan, et al, J Amer Acad Dermatol 2015



Risk of adverse cardiac events

Egeberg A, et al, JAMA Dermatol 2016



Atopic disease
Atopic dermatitis

Asthma
Hay fever (allergic rhinitis)



Atopic dermatitis

• Chronic, recurrent inflammatory disease

• Multifactorial etiology:
• Genetic predisposition
• Immune dysfunction
• External environmental factors

• Increased incidence
• 20% children
• 10% adults



Pathogenesis of AD

• Defective skin barrier

• Dysregulated T-cell responses

• Th2 inflammation



Atopic dermatitis & the metabolic 

syndrome

• Long-standing association of asthma with obesity

• Now clear association of atopic dermatitis with 
obesity*.
• Overweight: OR 1.24 children, OR 1.15 adults
• Obesity: OR 1.44 children, OR 1.56 adults

• Korean women: OR 2.92 metabolic 
syndrome**
• OR 1.73 increased waist circumference
• OR 2.20 increased triglycerides

*Zhang A, Silverberg JI, J Amer Acad Dermatol 2015;
** Lee JH, et al, Acta Derm Venereal 2016



Atopic dermatitis & HTN in children

• Central obesity unrelated to severity of AD

• Elevation of BP
• Systolic BP OR 2.94
• Diastolic BP OR 3.68
• Systolic BP 90th percentile or higher OR 2.06

Silverberg JI, et al, JAMA Dermatol, 2015



Atopic dermatitis & heart disease in adults

• Flexural eczema ass with increased risks:
• CAD (p<0.04)
• Heart attach (p<0.01)
• Heart failure (p<0.02)

Silverberg, JI, Allergy 2015



Vitiligo

• Acquired, autoimmune, depigmenting disease 
affecting 1% of world’s population

• Associated with other autoimmune disorders 
including: alopecia areata, autoimmune thyroid 
disease, Addison’s disease, pernicious anemia, type 1 
diabetes mellitus, myasthenia gravis

• Believed to be mediated by interleukin 1 and 6



Michael Jackson
The name to the disease



Vitiligo and concurrent diseases

Sheth VM, Guo Y, Qureshi AA, Dermatol, 2013



Vitiligo - Comorbid autoimmune diseases

Gill L, et al, J Amer Acad Dermatol 2016



Vitiligo & the metabolic syndrome

• Increased levels of:
• Insulin resistance
• Total cholesterol
• Triglycerides
• LDL/HDL 
• C-peptide levels
• Blood pressure

• Lower levels of:
• HDL-C levels

Karadag AS, et al, Acta Derm Venereol 2011



Lichen planus
Idiopathic inflammatory 

disease
Affects skin and mucosal 

surfaces
T cell mediated disease



Lichen planus & comorbid disease

• Elevation of lipids

• Other parameters of 
metabolic syndrome not 
found

• No effect of oral disease 
or concurrent Hepatitis C



LP and CRP



Polycystic ovarian syndrome (PCOS)

• 2-7% of population

• 2003 Rotterdam consensus criteria-
• Oligoanovulation
• Polycyctic ovaries (transvaginal U/S)
• Clinical signs of hyperandrogenism (HA)

• Cutaneous signs of HA
• Acne, hirsuitism, androgenic alopecia, acanthosis

nigricans, seborrheic dermatitits



Risks associated with PCOS

• Obesity

• Infertility

• Malignancy

• Insulin resistance

• Sleep apnea

• Nonalcoholic steatohepatitis

• Depression & anxiety



PCOS features and risk levels

Schmidt TH, et al, JAMA Dermatol 2016



Acne

Teen age male Adult male



Acne

• Long known to be associated with an increase in 
androgens

• Teen age acne: Physiologic insulin resistance in 
adolescents leads to hyperinsulinemia which leads to 
acne

• Post-adolescent male acne: Increase prevalence of 
insulin resistance (22%) compared with controls (11%)



Gaps
• Lack of appreciation of 

concurrent illnesses & 
comorbid diseases both in 
dermatology and internal 
medicine

• Lack of monitoring of at risk 
individuals

• Lack of information about 
potential of treatment to 
impact both primary disease 
and comorbid conditions



Nothing short of  
revolutionary

The future of 
dermatology 
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