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CASE 1
PRESENTERS
Erin Dodd, MD; Angad Chadha, MD; Oluwakemi Onajin, MD; Arlene Ruiz de Luzuriaga, MD, MPH,
MBA; Christopher Shea, MD; Keyoumars Soltani, MD
HISTORY OF PRESENT ILLNESS
A 66-year-old male with metastatic high grade gastric neuroendocrine carcinoma (NEC) on nivolumab
and ipilimumab was admitted to the hospital with subjective fevers and concern for bilateral lower
extremity cellulitis. Dermatology was consulted for evaluation.
The patient reported an eight-week history of acute onset lower leg swelling, pain and redness. He had
been treated for presumed stasis dermatitis with compression, topical mometasone, and furosemide
without improvement. He was prescribed doxycycline for presumed cellulitis two days prior to admission,
but the rash continued to worsen with development of subjective fevers. He was admitted directly from
oncology clinic for broad spectrum intravenous antibiotics, but the rash had progressed despite nearly two
days of vancomycin, cefepime, and metronidazole. He denied any significant lower extremity edema prior
to starting immunotherapy with nivolumab and ipilimumab three months earlier. He denied abdominal
pain, nausea, vomiting, diarrhea, hematuria, hemoptysis, chest pain, headache, and blurry vision.
PAST MEDICAL HISTORY
Metastatic high grade gastric neuroendocrine carcinoma (NEC)
 disease progression after 3 cycles of carboplatin and etoposide
 s/p palliative radiation
 nivolumab (3 mg/kg) and ipilimumab (1 mg/kg) IV every 3 weeks, now s/p third cycle
Coronary artery disease and myocardial infarction s/p drug-eluting stent placement
Hypertension
Insulin-dependent type II diabetes mellitus
Hyperlipidemia
Obstructive sleep apnea
Severe obesity s/p Roux-en-Y gastric bypass
Osteoarthritis
Iron deficiency anemia
MEDICATIONS
Vancomycin 1750 mg intravenously every 12 hours
Cefepime 1g intravenously every 8 hours
Metronidazole 500 mg intravenously every 8 hours
Furosemide 40 mg intravenously as needed
Hydrochlorothiazide 25 mg by mouth daily
Valsartan 80 mg by mouth twice daily
Carvedilol 6.25 mg by mouth twice daily
Atorvastatin 40 mg by mouth at night
Aspirin 81 mg by mouth daily
Insulin aspart 5-10 units subcutaneously before meals and at night
Insulin glargine 6 units subcutaneously every morning
Enoxaparin 40 mg subcutaneously every morning
Morphine 15 mg ER by mouth twice daily
Gabapentin 100 mg by mouth three times daily
Ondansetron 4 mg by mouth every 12 hours as needed
Hydrocodone-acetaminophen 5-325 mg every 6 hours as needed
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ALLERGIES
Metformin - difficulty urinating
Enalapril - pruritus
FAMILY HISTORY
Paternal grandfather with colon cancer (age 60s)
Cousin with esophageal cancer (age 68)
SOCIAL HISTORY
Lives at home with wife in Indiana. No recent travel. Former cigar smoker, quit 5 years prior. Rare
alcohol use.
PHYSICAL EXAM
Physical exam revealed ill-defined warm, tender erythematous indurated plaques with focal areas of
nodularity on bilateral lower legs. There were also several scattered slightly tender firm erythematous
nodules on the left leg and right inner thigh.
DERMATOPATHOLOGY
Histopathology of punch biopsies from nodules on the left lower leg and left popliteal fossa showed a
predominantly lobular panniculitis with necrotic lipocytes in the subcutis. There was a neutrophilic
infiltrate with basophilic deposits at the margins of the fat necrosis that was highlighted with Von Kossa
staining. GMS and Gram stains were negative for fungal and bacteria organisms in both specimens,
respectively.
LABORATORY DATA
Based on the pathology findings, serum lipase was obtained and measured >3000 U/L (range 11-65 U/L).
Erythrocyte Sedimentation Rate (53 mm/Hr) and C-Reactive Protein (86 mg/L) were elevated, and he had
mild leukopenia (WBC 3.4 x 103/µL).
The remaining lab workup–including basic metabolic panel and liver function tests–was otherwise
unremarkable. All blood and tissue cultures were negative for fungus, bacteria and acid-fast bacilli.
IMAGING DATA
Computed Tomography (CT) Chest/Abdomen/Pelvis – with contrast
1. No radiographic evidence of pancreatic necrosis or peripancreatic fluid collections.
2. Worsening interval progression of metastatic disease with multiple new and enlarging masses within
the mesentery and adjacent to the spleen in the upper abdomen. Small to moderate degree of ascites.
Marked new and increased size of multiple hepatic metastases.
DIAGNOSIS
Pancreatic panniculitis in the setting of asymptomatic hyperlipasemia
TREATMENT AND COURSE
The patient continued to deny abdominal pain, back pain, nausea, vomiting, and diarrhea, and there was
no abdominal tenderness, distention, or jaundice on exam. The possibility of immune checkpoint inhibitor
(ICI)-related pancreatitis was considered given the onset of panniculitis a few weeks after starting
nivolumab and ipilimumab. Rheumatology was consulted to evaluate for possible Immune-Related
Adverse Event (IRAE). Antibiotics were discontinued, and he appeared to clinically stabilize on
prednisone 60 mg twice daily. He was discharged with close outpatient follow up.
The patient was readmitted to the hospital one week later with hypoxic respiratory failure and worsening
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panniculitis, now with focal ulcerations and oily yellow-brown drainage and further extension proximally
up the legs and thighs. His lipase remained elevated at >3000 U/L, and repeat CT showed further
progression of his metastatic disease. Given lack of improvement on high-dose steroids and unknown
cause of hyperlipasemia, magnetic resonance cholangiopancreatography (MRCP) was recommended to
more closely evaluate the pancreas. Unfortunately, the patient went into cardiac arrest and was unable to
be resuscitated. To our knowledge, a post-mortem examination was not performed.
DISCUSSION
Pancreatic panniculitis (PP) is a form of fat necrosis that classically presents with erythematous,
edematous plaques or nodules on the lower extremities. Lesions are often tender and may ulcerate or
exude an oily brown substance.1 PP may be accompanied by systemic symptoms including fever,
polyarthritis, serositis, or abdominal pain.1 While it is important to differentiate from other infectious and
non-infectious panniculitides, the diagnosis can be made based on histopathology showing a
predominantly lobular panniculitis with characteristic anucleate “ghost cells” and deposition of stippled
basophilic material due to calcification.1,2 Effective management of PP is dependent upon treatment of the
underlying etiology, but supportive measures such as compression and elevation may offer some benefit.
While PP is well-documented, it remains a rare complication of pancreatic disease with an incidence
ranging from 0.3 to 3 percent.1,3,4 It is most commonly associated with pancreatitis and pancreatic
neoplasms.2,5 Acinar cell carcinoma is the most commonly implicated neoplasm,1 but there have been 14
cases associated with neuroendocrine carcinomas (NECs) involving the pancreas.3,6 PP has also been seen
with pancreatic pseudocysts, congenital pancreatic abnormalities, and rarely in the setting of autoimmune
connective tissue disease.1 Importantly, PP may be the first manifestation of an underlying disorder,
preceding clinical detection by days to months.2,7
To date, the pathogenesis of PP has yet to be thoroughly elucidated.1,4,5 It is hypothesized that elevated
levels of pancreatic enzymes extravasate from circulation causing saponification in susceptible peripheral
tissue.8 This is supported by elevated pancreas-specific lipase levels in blood, urine and skin lesions of
patients with PP, and identification of anti-lipase antibodies have been found within necrotic adipocytes.8
However, the rarity of PP compared with the incidence of pancreatic disease suggests that the
pathogenesis is actually more complex. Indeed, in vitro studies have shown lack of fat necrosis in normal
skin when incubated with exceedingly high pancreatic enzyme levels.5 There are also rare cases in which
PP has been reported in the absence of pancreatic enzyme elevation.5,9 Vascular damage–due to
inflammation or trauma–and immunological mechanisms have been proposed as additional factors that
may promote fat necrosis.1,4
While the clinicopathological diagnosis of PP is not in question, the underlying cause of our patient’s
hyperlipasemia and resultant fat necrosis is less straightforward. Regarding pancreatic disease, he did not
meet classic criteria for pancreatitis,10 and the pancreas appeared normal on CT imaging. Non-pancreatic
causes of significant hyperlipasemia include renal insufficiency, malignancy (specifically metastatic
gastric or bowel cancer and hepatocellular carcinoma), critical illness, trauma, diabetes, drugs, and
infections.11 In our patient, we speculate the underlying etiology was either malignancy-related (as a
result of his metastatic gastric cancer or perhaps an occult metastasis to the pancreas) or medicationinduced due to ICI therapy.
Asymptomatic hyperlipasemia during ICI therapy is not uncommon and has been documented in up to six
percent of patients treated with combination nivolumab and ipilimumab.12,13 While most elevations are of
unclear clinical significance, ICI-related pancreatitis is a documented but rare IRAE.14,15,16,17 Early
diagnosis is a clinical challenge as patients may have hyperlipasemia but tend to be asymptomatic and/or
have normal imaging.14,17,18,19 The National Cancer Institute Common Terminology Criteria for Adverse
Events (CTCAE) grades ICI-related pancreatitis based on severity, with the most mild disease requiring
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one of the following: 1) pancreatic enzyme elevation; or 2) radiologic findings of pancreatitis.20 Under
these guidelines, a diagnosis of grade 2 ICI-related pancreatitis could be considered in our patient.
Similarly, the National Comprehensive Cancer Network (NCCN) criteria for grade 2 disease are met
based on elevated enzymes alone.21 The classification, clinical significance, and management of equivocal
or mild cases remains a matter of debate.14,16,22
Without further studies or postmortem examination, the ultimate existence and nature of pancreatic
pathology in our patient cannot be determined. Regardless of the underlying etiology, this case
emphasizes the importance of recognizing PP as a presenting sign of potentially serious internal disease
and that, while rare, ICI-related pancreatitis should be considered in the appropriate clinical setting.
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CASE 2
PRESENTERS
Margaret Bruns MD; Arlene Ruiz de Luzuriaga MD; Angad Chadha MD
HISTORY OF PRESENT ILLNESS
A 41-year-old male with a past medical history of paraplegia secondary to gunshot wound, chronic UTIs,
and nephrolithiasis was admitted to UCMC urology service for management of nephrolithiasis with
percutaneous nephrolithotomy. Dermatology was consulted for evaluation of rash that was noted in the
perioperative period.
Patient reported a one-year history of a progressive rash that started on the lower legs and spread to
involve the trunk, arms and face. Affected areas were pruritic on the upper half of the body but patient
lacked sensation from the waist down. He was previously seen by an outside dermatologist and treated
with antifungal creams with no improvement. He did not wash the legs regularly due to concern about
“spreading the fungal infection”. Patient denied starting any new medications prior to rash onset. He
denied pain or stiffness of the joints or changes of the nails.
PAST MEDICAL HISTORY
Paraplegia secondary to gunshot wound, Chronic UTIs, Nephrolithiasis
FAMILY HISTORY
No family history of psoriasis
SOCIAL HISTORY
Resides in assisted living facility
MEDICATIONS
Amlodipine, Tamulosin
ALLERGIES
Latex
PHYSICAL EXAMINATION
On the face, arms chest, back and buttocks were numerous well-demarcated erythematous thin plaques
ranging in size from 1-10cm with white to grey scale, some confluent forming extensive plaques and
some annular. On the lower legs were extensive plaques with overlying thick, adherent brown scale and a
rim of erythema. Rash spared the elbows, retroauricular areas and occipital scalp. No pitting, oil spots or
subungual hyperkeratosis of the nails. No involvement of the palms and soles. No mucosal involvement.
LABORATORY RESULTS
Hemoglobin: 11.4 g/dL (ref 13.5 – 17.5 g/dL)
Comprehensive metabolic panel and complete blood count were otherwise unremarkable.
HIV Ab/Ag and Syphilis IgG/IgM were nonreactive.
DERMATOPATHOLOGY
Histopathologic analysis of punch biopsy specimens from the left abdomen and left knee both showed
epidermal acanthosis with parakeratosis and neutrophils within the stratum corneum. There was a
superficial perivascular lymphocytic infiltrate. Prominent, thin-walled dermal blood vessels approached
close to the epidermis. GMS stain was negative for fungi.
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DIAGNOSIS
Ostraceous psoriasis
TREATMENT & COURSE
The patient was started on triamcinolone 0.1% ointment BID for the body and hydrocortisone 2.5% cream
BID for the face. He was also prescribed urea 40% cream BID for the hyperkeratotic lesions on the legs.
At his follow-up appointment with dermatology one month after discharge he reported some
improvement in the lesions with his topical regimen. However, he had persistent hyperkeratotic lesions on
the legs and was advised to manually remove the plaques to assist with triamcinolone penetration.
Unfortunately, the patient was out of network so long term systemic therapy could not be considered until
he established routine care with a dermatologist in network.
DISCUSSION
Psoriasis is a chronic, relapsing inflammatory skin disease with variable clinical features. The typical
variants are plaque, guttate, pustular, erythrodermic, and nail psoriasis. More unusual presentations
include inverse, ostraceous, rupioid, elephantine, congenital, and photosensitive psoriasis. Ostraceous,
rupioid, and elephantine are forms of hyperkeratotic psoriasis.
The term ostraceous psoriasis was first published in 1898 by Deutsch as ‘atypical psoriasis’. In this form,
the lesions demonstrate firmly adherent thick scales and varying color with a surface resembling an oyster
shell.1 In 1948 rupioid and ostraceous psoriasis were grouped together as “psoriasis exuditiva” by
Grzybowski. This is in line with the current hypothesis that the crust is the result of voluminous
serosanguineous exudate that hardens in combination with increased keratinocyte proliferation and
inflammation. Rupioid stems from the Greek word rhupos, which means dirt or filth. It is now generally
accepted that rupioid psoriasis (RupP) is characterized by hyperkeratotic, concentric, circular cone or
limpet shaped layers.2 Due to their rare incidence, only a few case reports of ostraceous and rupioid
psoriasis have been published and the distinction between the two entities in the literature is poorly
defined. There is variable overlap reported and some authors consider the terms interchangeable.3 The
elephantile form has very rarely been reported in the literature and is characterized by large thick simple
chronic plaques.4
Compared to thin plaque psoriasis, hyperkeratotic or thick plaque psoriasis has been associated with male
gender, increased incidence of nail psoriasis and psoriatic arthritis5, as well as a greater body surface area
affected.6 Rupioid and ostraceous psoriasis can occur in isolation or can be triggered by medications,
including oral and intravenous corticosteroids, nonsteroidal anti-inflammatory drugs, lithium, β-blockers,
hydroxychloroquine, pembrolizumab, valproic acid, antibiotics, and antihypertensives.789 Medicationinduced RupP has been reported in pharmacologically unrelated drugs, suggesting multiple pathogenic
mechanisms for development of lesions. Recently a case was reported of drug-induced RupP in a patient
12 months after initiating a strong vasodilatory drug regimen for pulmonary arterial hypertension
(treprostinil, macitentan, tadalafil). The authors hypothesize that the immunopathogenic,
hyperproliferative, and vasodilatory properties of the patient’s pulmonary artery hypertension drug
regimen synergistically contributed to her presentation.9
Hyperkeratotic psoriasis indicates extensive cutaneous inflammation and may be suggestive of
immunosuppression, such as HIV infection. Psoriasis vulgaris in HIV patients tends to be more severe,
extensive and atypical, with reports of ostraceous and rupioid psoriasis presenting in HIV-positive
patients.10
Differential diagnoses that may manifest with skin lesions of similar morphology include secondary
syphilis, hyperkeratotic scabies, reactive arthritis, disseminated histoplasmosis, and photosensitive skin
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lesions in association with aminoaciduria. Malignant or rupioid syphilis refers to the stage in which
papulopustules of pustular syphilis undergo central necrosis due to endarteritis obliterans and
intravascular thrombosis.6
Typical psoriasis pathological findings are the same for both rupioid and ostraceous psoriasis, and show
features similar to psoriasis vulgaris. These similarities include parakeratosis with neutrophil infiltration
in the stratum corneum, acanthosis with elongation of rete ridges, hypogranulosis, and dilatation of blood
vessels in the dermis.11
Rupioid and ostraceous psoriasis are typically considered resistant to topical treatment due to the
hyperkeratosis impeding drug penetration. Most cases have been treated with combined systemic and
topical therapy. Treatment successes have been reported with systemic agents, including acitretin,
cyclosporine, methotrexate, adalimumab, and ustekinumab, many with remarkable improvement.3
All patients presenting with hyperkeratotic plaques should have syphilis and HIV testing since similar
lesions can be observed in secondary syphilis and HIV. Additionally, patients should have a careful drug
history taken. The diagnosis of hyperkeratotic psoriasis can be made with a biopsy demonstrating the
typical features of psoriasis. Our patient had negative syphilis and HIV testing and no obvious culprit
medications, though studies have suggested a possible role of calcium channel blockers as a precipitating
or exacerbating factor in patients with psoriasis.12
We present this case to highlight a rare presentation of a common disease.
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CASE 3
PRESENTERS
Ekene Ezenwa MD; Eduardo Moioli, MD; Christopher Shea MD; Oluwakemi Onajin MD
CASE 1
HISTORY OF PRESENT ILLNESS
A 53-year-old African American female with a history of systemic lupus erythematosus presented with a
4-year history of pruritic nodules within a on the right lateral lower leg that was placed 25 years ago. Prior
treatments included intralesional triamcinolone, with mild improvement, as well as topical clobetasol
0.05% ointment without benefit.
PAST MEDICAL HISTORY
Systemic lupus erythematosus, hypertension, type 2 diabetes mellitus, osteoarthritis, carpal tunnel
syndrome
FAMILY HISTORY
Mother with sarcoidosis
MEDICATIONS
Hydroxychloroquine, pioglitazone, losartan, aspirin
ALLERGIES
Metformin, penicillin
PHYSICAL EXAMINATION
Two 2-4 cm, firm, erythematous to hyperpigmented nodules within a tattoo on the right lower lateral leg
localized to areas with red pigment.
LABORATORY RESULTS
CBC, CMP were within normal limits
ESR elevated at 55 mm/Hr (ref range 1 – 41 mm/Hr)
DERMATOPATHOLOGY
A punch biopsy from a nodule on the right lateral lower leg demonstrated irregular epidermal acanthosis
and spongiosis with exocytosis of lymphocytes. There was a diffuse dermal infiltrate within a fibrotic
dermis, extending to the subcutis. The infiltrate was predominantly composed of small CD3+ T-cells and
a few CD20 B-cells with admixed plasma cells, histiocytes and foamy giant cells. Methenamine silver
and Fite stains were negative for infectious organisms.
DIAGNOSIS
Nodular T-cell pseudolymphoma arising within a tattoo
TREATMENT & COURSE
The patient was referred to plastic surgery and underwent excision of the nodules with split-thickness skin
graft from the right thigh. At her most recent follow-up visit, there was no evidence of recurrence.
CASE 2
HISTORY OF PRESENT ILLNESS
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A 36-year-old African American female presented with a 1-month history of papules within a tattoo on
the left chest that was placed 8 years ago. The tattoo was repigmented for color enhancement 6 months
prior to presentation. The papules started focally and over time, extended along lines of the tattoo, and
were intermittently tender to palpation. Prior treatments included 1% hydrocortisone and over-thecounter antibiotic ointments.
PAST MEDICAL HISTORY
Hypertension, genital herpes
FAMILY HISTORY
Noncontributory
SOCIAL HISTORY
Denies any recreational drug use.
History of tattoo 8 years ago
MEDICATIONS
None
ALLERGIES
None
PHYSICAL EXAMINATION
Erythematous papules distributed along part of a tattoo, predominantly within areas of red ink, and
extending along black-inked portion laterally on the left chest.
LABORATORY RESULTS
None available
IMAGING
None
DERMATOPATHOLOGY
A punch biopsy of a papule on the left chest demonstrated a diffuse superficial to deep dermal infiltrate
composed of small lymphocytes and histiocytes with macrophages containing red and black granules.
The lymphocytes expressed CD3, CD4, and CD8. A few CD20+ B-cells were present. Ki67 demonstrated
increased proliferation index throughout the infiltrate.
DIAGNOSIS
Nodular T-cell pseudolymphoma arising within a tattoo
TREATMENT AND COURSE
The patient was initially treated with topical triamcinolone 0.1% ointment pending biopsy results.
Intralesional triamcinolone injections were planned but patient was lost to follow up.
DISCUSSION
In this case series, we present two patients with nodular T-cell pseudolymphoma arising within
tattoos. Cutaneous pseudolymphomas (PSL) or cutaneous lymphoid hyperplasia are reactive lymphoid
infiltrates in the skin that clinically and/or histopathologically mimic lymphomas. Cutaneous PSL have
been associated with various causative agents1 including drugs, trauma, arthropod bite, infection, and
exogenous contactants such as tattoo dyes. Cutaneous PSL may present with solitary or multiple nodules,
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papules, and plaques. These lesions may be asymptomatic or present with pruritus, pain, or swelling2.
Histopathologic findings of pseudolymphomas include nodular, epidermotropic or diffuse dermal
lymphocytic infiltrates with variable plasma cells, histiocytes, eosinophils and neutrophils.
Immunophenotypic studies further characterize the infiltrates as T- vs B-cell, CD4+ vs CD8+, CD30+.
Molecular studies for clonality may be helpful, but should be interpreted only in the clinical context.
Clonal T- and B-cells are not specific for lymphoma, and can also occur in inflammatory diseases,
infections, and PSL3.
Reactions to tattoo simulate various inflammatory dermatoses and cutaneous neoplasms. Different subsets
of inflammatory tattoo reactions include fibrosing, lichenoid, granulomatous, pseudoepitheliomatous
hyperplasia, and spongiotic4. Historically, lichenoid reactions were found to be the most common subtype
of inflammatory tattoo reactions5.
Previous studies have shown that tattoos account for 26% of pseudolymphoma cases1. Onset can be from
within months of tattooing to up to several decades; our first case presented after approximately 20 years
of tattoo administration1. Although the full mechanism of action has yet to be elucidated, studies have
suggested a pathogenesis of delayed hypersensitivity to a metal component of the ink. Red dyes are often
the target of the lymphocytic infiltrate, secondary to historically-used metal compounds and more recently
reported synthetic azo-dyes 6.
Diagnosis of cutaneous PSL requires clinicopathologic correlation. Typical histopathologic and
immunophenotypic features in addition to absence of T-cell or B-cell clonality and absence of monotypic
expression of immunoglobulin heavy chains favor a diagnosis of cutaneous PSL7.
There is no gold standard of care for cutaneous pseudolymphoma arising within tattoos; several treatment
modalities have been reported with variable outcomes1. Topical corticosteroids as monotherapy have a
response range from no response to complete resolution 1. One case reported improvement with
combination treatment of topical corticosteroids and hydroxychloroquine. Spontaneous regression has
been reported6,8. Surgical removal, when feasible, has been shown to be the most effective treatment
method 9. Lastly, Q-switched ND:YaG and CO2 laser therapies have shown notable improvement as
monotherapies or with adjuvant intralesional corticosteroid therapy9,10.
Although pseudolymphomas are considered benign lymphocytic infiltrates, patients should be monitored
longitudinally. The natural history of pseudolymphomas is varied as some have been shown to regress
spontaneously while others persist for several years6.
Progression to malignancy has been previously reported in pseudolymphoma11. Close follow-up of
patients diagnosed with PSL is recommended, with one study recommending up to five years to monitor
for the progression to cutaneous lymphoma6,12.
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CASE 4
PRESENTERS
Jake Lazaroff MD, Diana Bolotin MD PhD
HISTORY OF PRESENT ILLNESS
91-year-old man with history of atrial fibrillation on warfarin and multiple non-melanoma skin cancers
presented to Dermatology clinic with a pink scaly papule on the right medial nasolabial cheek and an
eroded pink papule on the right frontal scalp. Shave biopsies were performed, and both showed
keratinocytes with severe cytologic atypia extending from the epidermis into the dermis, consistent with
invasive squamous cell carcinomas (SCCs). The patient was referred for Mohs micrographic surgery.
The patient returned for the procedures 4 weeks later. A pre-procedure INR was found to be 2.5, which
was within his therapeutic goal range (INR 2.0-3.0). The right medial nasolabial cheek SCC was
completely excised in 2 stages and resulted in a surgical defect measuring 1.0 cm x 0.5 cm, and the right
frontal scalp was excised in 1 stage and had a final post-operative size of 1.7 cm x 0.9 cm. Both sites were
repaired with linear layered closures. The procedure was uncomplicated and the wounds were
subsequently dressed with petrolatum, a non-adherent bandage, and a compression dressing.
The next day, during the routine post-operative call, the patient reported continued bleeding from the
wound on the right medial nasolabial cheek. He was immediately seen for an evaluation. On
examination, the right cheek had extensive ecchymosis with a focal area of hematogenous ooze centrally.
The epidermal sutures and several dermal sutures were removed to allow for exploration of the wound
which showed diffuse slow bleeding and a developing hematoma that was evacuated. Any visualized
bleeding vessels were cauterized, the wound was observed for 15 minutes and subsequently closed with
4-0 Maxon dermal and 4-0 Prolene running horizontal mattress sutures. The scalp incision also had a
focal area of oozing that was controlled with an additional horizontal mattress suture of 2-0 Nylon. An
additional INR was drawn at the same time which was found to be supra-therapeutic at 3.1. The result
was communicated to the anti-coagulation service who held his Coumadin dose for two days then
resumed at previous dosing.
Over the course of the next week, the patient returned to clinic every 2 days for wound checks and
dressing changes where he was noted to have significant purpura and a firm, organized hematoma on the
cheek, but no active bleeding. Approximately 1 week after the initial procedure the patient reported
developing new active re-bleeding from the surgical site and through pressure bandages overnight on the
cheek and went to an outside hospital emergency room where he had additional epidermal sutures placed.
An INR re-checked at that time was found to be 4.5. He was again seen by the anti-coagulation service
who advised to hold two doses of Coumadin and referred him to his PCP for further work up due to
unexplained significant fluctuations in INR.
Two days later, the patient again noted bleeding through the pressure bandage and was seen at an outside
emergency room where he was given vitamin K for reversal and observed with a new pressure bandage
without further bleeding overnight. He returned to Mohs procedures clinic the next day at which time
active oozing at the suture line was again noted. The area was re-opened and explored for additional
bleeding vessels and was found to have diffuse oozing. Hemostasis was obtained by electrocoagulation
and the wound was repaired with a layered closure. A pressure bandage was re-applied and he was started
on PO Cephalexin given recurrent hematoma necessitating multiple evacuation procedures. He was seen
two days later for a bandage change in the Procedures unit and was seen by his PCP who ordered another
dose of vitamin K and performed additional lab work that included a complete blood count (CBC) which
was notable for a platelet count of 26 x 103/µL [150-400 x 103/µL]. The patient was admitted to an
outside hospital for further treatment and workup for a bleeding diathesis.
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PAST MEDICAL HISTORY
Atrial fibrillation, sinus node dysfunction s/p dual-chamber pacemaker, cervical spinal stenosis, cerebral
vascular accident, hypertension, benign prostatic hypertrophy s/p TURP
MEDICATIONS
Warfarin, atorvastatin, enalipril, sertraline, tamsulosin, topical ivermectin, topical metronidazole, topical
clotrimazole.
FAMILY HISTORY
None pertinent
PHYSICAL EXAM
Healing surgical wound on the right cheek with significant purpura on the cheeks and periorbital skin.
Minimal bleeding at incision site.
LABORATORY DATA
Platelets of 26 x 103/µL [150-400 x 103/µL]
PT of 20.8 seconds [9.7-11.8 seconds], PTT of 39 seconds [22-32 seconds], INR of 2.1
D Dimer >35.2 µ /mL [<0.57 µ /mL]
Fibrinogen of 54 mg/dL [190-425 mg/dL], Haptoglobin of <6 mg/dL [36-195 mg/dL]
Factor V Assay 38% [75-137%], Factor VII Assay 69% [71-147%], Factor VIII Assay 89% [57-152%]
ADAMTS 13 Functional 90% [60-130%], ADAMTS 13 inhibitor < 0.5 [<0.5]
DIAGNOSIS
Disseminated intravascular coagulopathy
TREATMENT AND COURSE
Upon admission, the patient was found to have significantly decreased fibrinogen as well as
thrombocytopenia and an elevated D-dimer and was diagnosed with disseminated intravascular
coagulation (DIC). Work up for the underlying cause of DIC was performed and was notable for CT
Chest/Abdomen/Pelvis with soft tissue lesions within the medullary canals of bilateral proximal femurs
and lymphadenopathy within the upper abdomen and lower posterior mediastinum concerning for
metastatic disease. PET scan showed several foci of increased uptake in multiple ribs and the bilaterally
proximal to mid femurs all consistent with diffuse bony metastasis. Malignancy work up revealed a PSA
of 378 [<4.01 ng/mL]. The patient was diagnosed with DIC resulting from new diagnosis of Stage IV
metastatic prostate cancer. The MMS sites remained stable with no further bleeding during his admission.
He subsequently established care with oncology. The patient was treated with bicalutamide, leuprorelin,
abiraterone-prednisone, enzalutamide, and radium 223, however his disease continued to progress and he
passed away less than 1 year later.
DISCUSSION
Mohs micrographic surgery (MMS) is a common procedure implemented in dermatology to treat
cutaneous malignancies. MMS offers excellent cure rates, preserves local function and cosmesis, and is
well tolerated. In a large multicenter study that evaluated postoperative complications of MMS, the
overall rate of adverse events was low at 0.72% of cases. And of those, bleeding and hematomas were
reported 15.4% of the time [1].
Studies have shown that patients taking anticoagulant or antiplatelet medications have a higher risk of
peri-operative bleeding in MMS. This is of particular concern, as approximately 46% of patients
undergoing MMS are on at least one anticoagulant or antiplatelet medication [2]. Patients taking warfarin
have an odds ratio of having moderate to severe bleeding of 6.69 compared to control [3]. Similarly,
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novel oral anticoagulants (nOAC), which includes rivaroxaban, dabigatran, and apixaban, confer a
comparably elevated risk of perioperative bleeding [2].
Even though anti-coagulant and anti-platelet agents increase the risk of perioperative bleeding
complications the absolute risk remains low. Current guidelines suggest that clinicians should evaluate
each patient on a case by case basis and perform appropriate risk-benefit analysis. In general, as was the
case in the patient presented above, warfarin can be continued as long as an INR is checked
preoperatively and is below 3.5 [4].
In addition to the medications, the size of the operative defect and subsequent surgical repair is associated
with a higher risk of post-operative bleeding. Furthermore, the risk of bleeding has been shown to be
elevated in complex repairs, graft repairs, flap repairs, and partial repairs when compared to intermediate
closures [5]. Factors such as type of malignancy, location, or number of Mohs stages were not correlated
with an increased risk of bleeding [2]. While medications contribute to a large proportion of bleeding
complications following MMS, particularly in refractory cases, it is important to keep in mind and
evaluate patients for other rare conditions contributing to post-operative bleeding risk.
DIC is a consumptive coagulopathy and results from an imbalance between coagulation and fibrinolysis
[6]. There is a spectrum of clinical manifestations ranging from life threatening bleeding to rather mild
symptoms. Laboratory findings depend on the chronicity and underlying cause, but include
thrombocytopenia, increased prothrombin time (PT), increased partial thromboplastin time (PTT), and an
elevated D-dimer are present [6]. Furthermore, decreased fibrinogen and antithrombin are seen as a result
of consumption [7].
Several societies have put forth diagnostic scoring systems that incorporate these laboratory values
including the International Society on Thrombosis and Hemostasis and Japanese Association for
Thrombosis and Hemostasis [7]. Given the variabilities and implementation of these scoring systems a
true prevalence is challenging to calculate. However, some studies have shown DIC to occur of 1% of
hospitalized patients and up to 10-30% of ICU patients [8]. True incidence and prevalence of DIC in the
ambulatory population are unknown.
Common causes of DIC include infection, burns, pregnancy, and cancer. The mechanism by which cancer
causes DIC is incompletely understood. However, it has been proposed that malignant cells express
procoagulants, such as tissue factor, and fibrinolytic inhibitors, such as plasminogen activator inhibitor
type 1 [10].
DIC can be subdivided into predominately procoagulant, predominately fibrinolytic, and balanced
subtypes [6]. The fibrinolytic subtype, which results in hypofibrinogenemia, is often marked by more
severe bleeding and has been linked to prostate cancer. This may result from overproduction of urinarytype plasminogen activators by prostatic cancer cells [10]. Studies have found that most patients with
prostate cancer who develop DIC have a high-grade malignancy, and the increased fibrinolysis can
actually promote metastatic spread of the cancer [10]. Even though 13-30% of patients with prostate
cancer develop DIC, the vast majority of these are subclinical with only about 1% having clinical
manifestations [6]. In rare instances DIC and bleeding has been reported to be the presenting
manifestation of prostate cancer, as was the case in our patient [11, 12, 13]. Surgical procedures,
including MMS, have been reported to unmask the underlying compensated coagulation disorder in such
patients [13].
Treatment of DIC is complicated and tailored to the patient and underlying cause. In the case of DIC
associated with malignancy, careful coordination between hematology and oncology is required to
provide supportive care to control the abnormal coagulation while also treating the cancer [12].
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CASE 5
PRESENTERS
Erin Ibler, MD; Angad Chadha, MD; Arlene Ruiz de Luzuriaga, MD, MPH, MBA
HISTORY OF PRESENT ILLNESS
A 17 year-old G1P0 female at 29 weeks gestation was transferred to the University of Chicago for
coordination of dermatological and obstetric care. She presented with erythematous annular plaques with
central scale/crust, peripherally studded with pustules, which involved ~70% body surface area (BSA).
The lesions were itched, burned, and were painful. Prior to admission, she endorsed feeling dizzy and
nauseated. On admission, she was afebrile but tachycardic to the 130’s-140’s, mildly hypotensive to the
90’s/50’s, and had a white count of 18.
Her medical history was notable for previously mild (<5% BSA) plaque psoriasis, which had
progressively worsened throughout her pregnancy. A skin biopsy performed by her local dermatologist
prior to admission was consistent with pustular psoriasis. Prior treatments included triamcinolone 0.1%
ointment (body), hydrocortisone 1% cream (face), clobetasol 0.05% cream (body), mometasone solution
(scalp), and copious Vaseline.
Given the extensive BSA involved, the concern for superinfection/sepsis, and the need for fetal
monitoring, the patient was admitted for management.
PAST MEDICAL HISTORY
Plaque psoriasis (previously mild, estimated less than or equal to 5% BSA)
FAMILY HISTORY
Non-contributory
SOCIAL HISTORY
Non-contributory
MEDICATIONS
None
ALLERGIES
No known drug allergies
PHYSICAL EXAMINATION
Multiple erythematous annular plaques with central scale/crust, peripherally studded with pinpoint
pustules and pustular lakes, of the upper extremities, groin, axillae, lower extremities, and to a lesser
extent involving the face and scalp. Abdomen with near-confluent erythematous thin plaques with yellowwhite scale and pustules coalescing at periphery. Scalp with thick silver scale throughout. Erythematous
plaques around the nailfolds, no nail pitting, oil spots or onycholysis. No oral involvement.
LABORATORY RESULTS
White blood cell count: 18.0 x 103 /µL (ref 3.5 - 11.0 103 /µL)
Total protein: 5 g/dL (ref 6-8.3 g/dL)
Albumin: 2.7 g/dL (ref 3.5-5 g/dL)
Skin culture (swab) grew methicillin susceptible Staphylococcus aureus and Streptococcus agalactiae
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CBC WNL (aside from iron deficiency anemia)
CMP WNL
Blood cultures were negative x4
HSV/VZV PCR negative
IMAGING
CT-PE: No CT evidence of pulmonary embolism or other acute cardiopulmonary abnormality
DERMATOPATHOLOGY
Biopsy of a representative lesion on the right arm demonstrated neutrophilic crust with surrounding
parakeratosis, irregular acanthosis, spongiosis, and dilated capillary loops. Intracorneal neutrophilic
microabscesses and subcorneal pustules were noted.
DIAGNOSIS
Pustular psoriasis of pregnancy
TREATMENT & COURSE
The patient was initiated on prednisone 1mg/kg daily, wet wrap therapy with triamcinolone 0.1%
ointment for the body BID, and hydrocortisone 2.5% cream for the face BID. She was also initiated on
broad spectrum antibiotics (vancomycin, cefepime, clindamycin, and metronidazole) and started on IV
fluids. Bacterial cultures (skin swab) grew MSSA and Strep agalactiae, and antibiotics were subsequently
tapered to cephalexin. Skin stabilized, and tachycardia, hypotension, and systemic symptoms improved.
As the patient stabilized, an attempt was made to begin tapering the dose of prednisone. Although her
skin remained stable, she again reported malaise, had increased tachycardia, and developed intermittent
fevers of unclear etiology (cultures remained negative). At that time, cyclosporine was initiated (at 3
mg/kg/day gravid weight). Vitals again stabilized, the patient reported feeling improved, and remained
afebrile for 48h. She was discharged with close outpatient follow up with her primary dermatologist.
While outpatient, another attempt was made to decrease her prednisone. She again experienced malaise
and significant worsening in her skin, despite resuming the higher dose. The patient was re-admitted due
to progression, at which time she was erythrodermic with >80% BSA involvement. Her cyclosporine was
subsequently increased to 5mg/kg/day, and she was transitioned from prednisone to IV dexamethasone
(both for the flare and for fetal lung maturity). Skin and hemodynamics again stabilized, and patient was
subsequently discharged. She was maintained on high dose oral dexamethasone and cyclosporine until
induction at 36 weeks. She had an uncomplicated delivery, and the baby is doing well. The patient’s
psoriasis also flared severely after delivery, at which time she was transitioned from
dexamethasone/cyclosporine to IV infliximab as an outpatient.
DISCUSSION
Pustular psoriasis of pregnancy (PPP; also known as impetigo herpetiformis) is commonly regarded as a
dermatosis of pregnancy. However, it is suggested that the condition is a variant of generalized pustular
psoriasis, and is commonly seen in women with a personal or family history of psoriasis.
Classically, sterile micropustules studded on the periphery of annular erythematous patches are seen
within the intertriginous areas. The pustules rapidly coalesce to form large desquamative plaques, which
spread centrifugally to the extremities. The oral mucosa may be involved but the face, palms, and soles
are typically spared. Histologic findings mirror those of psoriasis and include psoriasiform acanthosis,
confluent parakeratosis, hypogranulosis, thinning of suprapapillary plates, and dilated vessels in dermal
papillae, as well as sub- and intracorneal neutrophilic abscesses.
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The molecular pathogenesis of PPP or generalized pustular psoriasis is thought to differ from that of
traditional plaque psoriasis, given differences in treatment response between the two conditions. Studies
have identified that the expression of IL-1 and IL-36 are more prominent in pustular psoriasis. Some
patients with pustular psoriasis also have an IL-36 receptor antagonist deficiency, and respond to
treatment IL-1, IL-1 receptor, or a novel anti-IL-36 receptor monocolonal antibody. Therefore, IL-36 is
thought to play a critical role in the pathogenesis of the condition.
PPP is most typically seen during the early portion of third trimester, although presentation ranges from
the first trimester through the immediate post-partum period. PPP has also been associated with changes
in menstrual cycle and oral contraceptive use. The condition frequently recurs with subsequent
pregnancies, often at an earlier stage and with more severe presentation. PPP generally resolves rapidly
after delivery.
PPP may be life-threatening for both the mother and fetus if untreated. Systemic manifestations may
include fatigue, fever, malaise, arthralgias, and tachycardia, as well as nausea, diarrhea, delirium, and
seizures. Markers of inflammation (including white blood cell counts) may be elevated and erythroderma
with electrolyte imbalances (particularly hypocalcemia), impaired thermoregulation, or sepsis from
secondary infection may be seen. Fetal complications include placental insufficiency, with subsequent
intrauterine growth restriction or fetal demise. Therefore, close monitoring of the mother’s hemodynamic
status, laboratory parameters, and fetal monitoring are imperative for severe cases of PPP.
Prompt recognition and treatment of PPP is essential. In milder cases, low doses (30mg/day) of systemic
corticosteroids may be sufficient. In more severe cases, higher doses of steroids or cyclosporine are both
considered first line. The standard dose of cyclosporine in PPP is 2-3mg/kg/ body weight/day, as this dose
has been shown to be safe in pregnant transplant patients. There are also reports utilizing narrow-band
UVB, infliximab (although use is generally limited to first 30 weeks of pregnancy), systemic antibiotics,
and granulocyte and monocyte adsorptive apheresis. A single case report documents the use of
Ustekinumab in the treatment of recalcitrant PPP, with good outcome for mother and infant. For postpartum flares, treatments options are less constrained. Of note, cyclosporine is more controversial in
breastfeeding patients, as the effect/exposure through breast milk is not clear. If our patient continued to
flare on dexamethasone and cyclosporine, approval was obtained for ixekizumab. IL-17 agents have been
shown to have a faster onset of action in comparison to other biologics, and have been shown to be safe
and effective in treating in pustular psoriasis. There is limited safety data for these agents in pregnancy,
though existing data is promising.
We present this case of severe pustular psoriasis of pregnancy necessitating multiple high-dose
immunosuppressants for academic interest, and to review management options for the treatment of this
challenging condition.
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CASE 6
PRESENTERS
Brooke Cui MD; Victoria Barbosa MD, MPH; Oluwakemi Onajin MD
HISTORY OF PRESENT ILLNESS
A 58-year-old African American female presented to the dermatology clinic with a 6-year history of hair
loss involving the frontal hairline and vertex scalp, sparing the eyelashes and eyebrows. She endorsed
scalp pruritus and scaling. Her last braided hairstyle was approximately 20 years ago. Previous treatments
included topical corticosteroid and minoxidil with no significant improvement.
PAST MEDICAL HISTORY
Psoriasis, depression, migraines
FAMILY HISTORY
No family history of hair loss
SOCIAL HISTORY
Denies history of smoking and recreational drug use.
MEDICATIONS
Alprazolam 0.5mg
Betamethasone 0.05% ointment BID prn
Cetirizine 10mg daily
Estradiol vaginal tablet twice weekly
Fluticasone 50mcg
Naproxen 500mg BID prn
Olopatadine 0.1% ophthalmic solution 1 drop to both eyes BID
Pantoprazole 40mg BID
Phentermine 37.5mg 0.5 tablet BID
Topiramate 100mg daily
ALLERGIES
Erythromycin, rash
Oxycodone, pruritus
PHYSICAL EXAMINATION
Well demarcated, erythematous patches diffusely distributed on the scalp with decreased hair density and
follicle density of the frontal hairline, temporal and vertex scalp
LABORATORY RESULTS
Complete blood count with differential, basic metabolic panel, iron, ferritin, thyroid stimulating hormone
and vitamin D were within normal limits. Scalp dermatophyte culture grew Trichophyton tonsurans
IMAGING
None
DERMATOPATHOLOGY
Histopathologic analysis of punch biopsy specimens from the scalp demonstrated decreased number of
follicles and sebaceous lobules and dermal fibrosis. On vertical section, fungal spores were present within
the hair shaft in endothrix pattern.
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DIAGNOSIS
T. Tonsurans Tinea capitis (endothrix)
TREATMENT & COURSE
The patient was started on Terbinafine 250mg daily for 6 weeks. At her follow up appointment she
endorsed continued scalp pruritus and hair loss, despite completing therapy. Her scalp exam demonstrated
persistent erythematous plaques and scale at the frontal hairline and vertex scalp. Given the residual scale,
the patient was prescribed a second 6-week course of Terbinafine. She reported resolution of her scalp
itching with no hair regrowth upon follow up. The patient declined repeat scalp biopsy. Due to concern
for an underlying second diagnosis of cicatricial alopecia, the patient was started on Doxycycline 100mg
twice daily for 4 months and topical Fluocinonide 0.05% ointment daily. The patient was lost to follow
up.
DISCUSSION
Tinea capitis is a dermatophyte infection of the scalp, hair follicles and hair shafts. It is a common
disorder in school-age children and is rare in adults. Its prevalence varies geographically and
demographically. Data from 1995 to 2004 reports the prevalence of tinea capitis in the US as about 15%,
however it is thought to be higher. Only 3-5% of tinea capitis occur in adults older than 20 years old with
a preference for women. It is hypothesized that menopausal women may be more at risk of contracting
tinea capitis due to sebaceous involution due to decreased serum estrogen levels during menopause. Other
groups that are more susceptible are patients with diabetes, anemia and immunosuppression.
Dermatophytes are filamentous fungi in the genera of Microsporum and Trichophyton that infect
keratinized tissue. Dermatophytes are divided into anthrophilic (human), zoophilic (animal) and geophilic
(soil) fungi. The leading dermatophyte that causes tinea capitis varies geographically. The most frequent
fungal species in tinea capitis in the US is T tonsurans.
Tinea capitis is spread by direct contact of the scalp with the dermatophyte. The dermatophytes invade the
hair shaft in three ways which determines clinical presentation: endothrix (fungal spores are within the
hair shaft), ectothrix (spores are outside the hair shaft) and Favus (hyphae and air spores are within the
hair shaft). The endothrix type of infection is be caused by T. tonsurans species. This type of infection is
non-fluorescent under Wood’s light. Hairs often break at scalp level leaving swollen hair stubs within the
follicles.
A review of the relevant literature discloses cases of adult patients with tinea capitis mimicking scarring
alopecia. Ages ranged from 19 to 56-years old, some presented with two months to several years of
symptoms. Clinical presentation ranged from lichen planus to tufted hair folliculitis to dissecting
folliculitis. Fungal cultures were positive for T. tonsurans, T. rubrum, M. canis and T. schoenleinii. After
treatment, most patients had full hair regrowth, however one case had residual cicatricial areas.
We present this case for clinical interest, expanding upon the differential diagnosis for an adult patient
presenting with a clinical picture of scarring alopecia.
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CASE 7
PRESENTERS
Maria Estela Martinez-Escala, MD, PhD, Oluwakemi Onajin, MD, Keyoumars Soltani, MD, Sarah Stein,
MD
CASE 1
HISTORY OF PRESENT ILLNESS
Dermatology was called to evaluate skin changes in a hospitalized 18 year-old Palestinian male with a
complex medical history, including bleeding diathesis due to thrombomodulin coagulopathy (THBD gene
mutation) and chronic kidney disease secondary to atypical hemolytic uremic syndrome (aHUS), who was
day 4 post-op from a deceased donor kidney transplant. The patient’s chronic medical conditions were
stable at the time of transplantation. Surgery was complicated by intraoperative bleeding causing
hemorrhagic shock, requiring resuscitation with multiple blood products (including fresh frozen plasma,
platelets, cryoprecipitates, desmopressin and tranexamic acid). The post-operative course was complicated
by immediate kidney graft failure, requiring continuous veno-venous hemodialysis (CVVHD), and deep
venous thrombosis of the right iliac vein managed with inferior vena cava (IVC) filter. On day 4 posttransplant, bluish discoloration of the fingertips and toes was noted, as well as purplish discoloration of the
dorsum of the nose. There were no other significant changes to his general status such as fever or respiratory
distress. Recurrent aHUS was suspected and eculizumab 1200 mg had been administered.
REVIEW OF SYSTEMS
Abdominal pain and distention post-surgery, decreased urine output, easy bruising/bleeding.
Pertinent negatives included: absence of fever, chills, visual or hearing problems, seizures, dyspnea, cough,
leg swelling, muscle weakness, joint pain.
PAST MEDICAL HISTORY
Thrombomodulin coagulopathy (THBD gene mutation) causing bleeding diathesis with prolonged
prothrombin time (PT) and prothrombin thromboplastin time (PTT)–resultant complications included
intracranial bleed at 4 years-old from ground level fall, and hemorrhagic shock from epistaxis at 17 yearsold.
Atypical hemolytic uremic syndrome (aHUS) initial presentation 10 months ago
Chronic kidney disease, stage IV, secondary to aHUS
Acute deep vein thrombosis of iliac vein and left femoral vein s/p IVC 10 months ago
Acute pancreatitis of unclear etiology 10 months ago, currently resolved
MEDICATIONS
Eculizumab 1200 mg every other week
Penicillin V potassium 500 mg twice a day
Benzapril 10 mg daily
Ergocalciferol 1,250 mg every other week
Sevelamer carbonate 800 mg three times a day
Sodium bicarbonate 650 mg daily
Pantoprazole 40 mg daily
Folic acid/vitamin B complex and C 800 mg daily
Basiliximab 20 mg (on day 0 and 4 post-op)
Mycophenolate mofetil 1 gr twice a day
Trimethoprim-sulfamethoxazole 400 – 800 mg three times a week
Fluconazole 100 mg daily
Valganciclovir 450 mg twice a day
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ALLERGIES
No known allergies
FAMILY HISTORY
Parents are both Palestinian, moved to Chicago
Mother and father are cousins
No history of bleeding diathesis or thrombosis in the family
PHYSICAL EXAM
Ill-appearing 18 year-old male in acute distress, but hemodynamically stable.
Breathing on room air. Tachycardic. Abdomen with mild distention. Anasarca present.
Significant findings on skin exam included dorsal nose with well-demarcated purpuric plaque
symmetrically over almost the entire nose with no frank ulceration; cluster of petechiae with surrounding
ill-defined erythema on mid-R cheek.
Distal bilateral fingers and toes with dusky bluish discoloration, cool to the touch; no evidence of frank
purpura or ulceration; cap refill 2-3 seconds on fingers and toes; distal popliteal pulses intact bilaterally.
LABORATORY AND IMAGING DATA
Hemoglobin 5.8 g/dl (13.5 – 17.5)
White blood cells 11.8x10*3/μl (3.5 – 11)
Absolute neutrophils 10.71 10*3/μl (1.12 – 6.72)
Absolute lymphocytes 0.27 10*3/μl (0.9 – 3.30)
Platelets 31 10*3/μl (150 – 450 10*3)
Potassium 5.3 mmol/L (3.5 – 5.0)
Blood urea nitrogen (BUN) 58 mg/dl (7 – 20)
Creatinine 5.1 mg/dl (0.5 – 1.4)
Fibrinogen 124 mg/dl (180 – 409)
Prothrombin time (PT) 17.1s (12 – 14)
International National Ratio (INR) 1.4 (0.9 – 1.1)
Lactate dehydrogenase (LDH) 1398 U/L (116 – 245)
ADAM metallopeptidase with thrombospondin type 1 motif 13 (ADAMST-13) functional test: 65% (69 –
113), inhibitor test was within normal limits. A test with <10% activity confirms the diagnosis of
Thrombocytopenic Thrombotic Purpura (TTP).
Complement 3 (C3) 69 mg/dl (83 – 188)
Complement 4 (C4) 14 mg/dl (18 – 45)
Total complement <3 U/ml (30 – 75)
Reminder of comprehensive chemical panel and coagulation studies were within normal limits.
Urinalysis and urine culture were negative for urine infection
Blood cultures did not grow any microorganism
Epstein-Bar Virus, Cytomegalovirus and Varicella Zoster serologies were negative
SARS-CoV-2 polymerase chain reaction was negative prior to admission
Chest-X-ray showed large pleural effusion with near complete atelectasis of the left lung, and new perihilar
opacities.
Arterial duplex ultrasound upper extremities bilaterally: right with normal perfusion to the right upper
extremity; left with normal perfusion to the left upper extremity; occlusion (100%) of the left mid/distal
radial artery with evidence of intraluminal echoes consistent with arterial thrombus.
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HISTOPATHOLOGY
Biopsy not performed due to increased risk of bleeding.
DIAGNOSIS
“Blue toe syndrome” affecting all digits and nose in the setting of recurrent aHUS induced by THBD gene
mutation.
TREATMENT AND COURSE
The presence of hemolytic anemia, thrombocytopenia and worsening of kidney function was consistent
with thrombotic microangiopathy due to the recurrence of aHUS, most likely triggered by transplant
surgery. In addition to eculizumab (a monoclonal antibody that targets C5) every other week,
plasmapheresis every other day and pulse dose methylprednisolone 1 mg/kg daily were added for the
management of aHUS. An argatroban drip was started for anticoagulation. To optimize peripheral
vasodilation, IV L-arginine 38 mEq twice daily and topical nitroglycerin 2% paste were added. Over the
course of 2 weeks, the bluish discoloration of the fingers and toes resolved without evolving to digital
necrosis, and the purpura of the dorsal nose regressed with minimal superficial necrosis. Patient was
discharge on day 34 post-op and is currently on hemodialysis for chronic kidney disease.

CASE 2
HISTORY OF PRESENT ILLNESS
Dermatology was called to evaluate a hospitalized 15 year-old Black girl with a 1 week history of
excruciating pain, tingling sensation and bluish discoloration of bilateral 4th and 5th fingertips and a 2 day
history of similar symptoms involving the toes. The symptoms were not associated with cold exposure or
any other skin or constitutional complaints. Past medical history was remarkable for hypercholesterolemia
and asthma; the only medication was intramuscular medroxyprogesterone for dysmenorrhea. She denied
use of any illicit substances.
Laboratory studies were notable for proteinuria and hematuria, but comprehensive work up, including
autoimmune panel, coagulation studies, infectious work up, malignancy screening, and imaging tests did
not reveal a unifying diagnosis. A kidney biopsy was pending.
Empirical treatments prior to dermatology evaluation included: intravenous methylprednisolone 0.5 mg/kg
every 6 hours for presumed systemic vasculitis; one dose of aspirin 325 mg followed by enoxaparin 0.5
mg/kg/dose every 12h for presumed thrombotic disorders; to promote peripheral vasodilation, sildenafil
20mg three times a day, topical nitroglycerin 2% twice a day and one session of botulinum toxin type A
injections to hands had been administered.
REVIEW OF SYSTEMS
Notable for one episode of nausea and vomiting.
Pertinent negatives included: absence of fevers, night sweats, chills, weight loss, fatigue, lymphadenopathy,
vision changes, mouth sores, shortness of breath, cough, abdominal pain or diarrhea, photosensitivity,
morning joint pain or stiffness, muscle weakness or bilateral lower leg swelling.
PAST MEDICAL HISTORY
Obesity, hypercholesterolemia, asthma, dysmenorrhea.
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MEDICATIONS
Medroxyprogesterone intramuscular every three months (last dose received 3 months before presentation).
ALLERGIES
No known drug allergies.
FAMILY HISTORY
Maternal aunt with history of pulmonary embolism at 24 years-old.
Maternal great uncle with history of thrombosis at the age of 40 years-old.
PHYSICAL EXAM
Weight: 250 pounds, blood pressure: 160/110
Well-developed 15 year-old girl in visible pain.
Mucous membranes within normal limits. Skin exam was significant for the digits with findings as follows:
Fingers and toes felt warm but were diffusely tender to light touch.
Right and left second to fourth fingers and all ten toes showed diffuse distal bluish discoloration. Distal
splinter hemorrhages were present within bilateral thumbnails. Left lateral thumbnail fold had a focal welldemarcated purple plaque consistent with subcorneal hemorrhage. Pulp of the bilateral 4th and 5th of fingers
demonstrated a well-demarcated purple plaque. At the base of the toes, a purplish reticular network
extending to the forefoot was noted.
Bilateral plantar feet had patchy blanchable erythema. No erosions or ulcerations were present. No
hypertrophy of the cuticle or loop capillaries were noted on proximal nailfolds.
Ears, nose and other acral areas were unaffected.
No other skin rash was present.
LABORATORY AND IMAGING DATA
General:
Erythrocyte sedimentation rate: 120 mm/Hr (1-44)
C-reactive protein: 14 mg/L (<5)
Haptoglobin: 206 mg/dl (51 – 192)
LDH: 424 U/L (116 – 245)
Urinalysis with +1 proteinuria and +3 hematuria
Cell blood count, Comprehensive metabolic panel, ferritin, IgG, IgM and IgA levels within normal limits.
Coagulation studies:
Fibrinogen: 440 mg/dl (180 – 409)
D-Dimer: 0.7 μg/ml (< 0.40)
Antiphospholipid syndrome (APLS) panel 1: positive lupus anticoagulant; negative cardiolipin
immunoglobulin (Ig) G and IgM and beta-2 glycoprotein IgG and IgM
APLS panel 2: negative cardiolipin and beta 2-glycoprotein IgA, and anti-phosphatidylserine/prothrombin
IgG and IgM.
The following were within normal limits: Partial Thromboplastin Time (PTT), PT, INR, homocysteine,
factor VIII, anti-thrombin levels, APC resistance, protein C/S, von Willebrand factor
Rheumatology studies:
Negative: ANA, SS-A, SS-B, SM, RNP, SmRNP, double-stranded DNA, A-Jo-1, PM/SCI, SS-A 52KD,
U1-RNP, U3/RNP, U2-SNRNP, KU, MDA-5, Mi-2, NXP-2, OJ, PL12-, PL-7, TIF-1, SRP, p-ANCA, cANCA, SCL70, anti-centromere antibodies.
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Negative: Cryoglobulin, cold agglutinins and cryofibrinogen.
Infectious disease:
Negative: Respiratory virus panel, parvovirus B19 and SARS-CoV-2 polymerase chain reaction.
Negative: Serologies for Hepatitis A, B and C, syphilis, SARS-CoV-2 and antistreptolysin.
No microorganisms were detected in bacterial or fungal blood cultures.
Tests to rule out specific entities associated with thrombotic microangiopathy:
ADAMST-13 functional test: 33% (69 – 113), inhibitor test was within normal limits.
aHUS panel showed activation of both classic and alternative pathway of complement, which can be seen
in several inflammatory/infectious reactions. (An activation of only alternative complement pathway would
be suggestive of aHUS.)
Hematology/Oncology:
Flow cytometry did not detect a decreased expression of glycosylphosphatidylinositol-linked proteins in
red blood cells ruling out paroxysmal nocturnal hemoglobinuria.
Serum protein electrophoresis showed elevated levels of globulin, alpha 1 globulin, and alpha 2 globulin.
Elevation of these can be seen in acute processes. No paraproteinemia or monoclonal gammopathy detected.
Toxicologic screening:
Ethanol, barbiturates, opioids, amphetamines, cocaine, acetaminophen, salicylates, benzodiazepines,
phencyclidine and cannabinoid metabolites were not detected.
Imaging studies:
Transthoracic echocardiography showed no valvular vegetations or dysfunction or cardiac shunts.
Computed tomography angiography of chest, abdomen and pelvis showed normal vasculature.
Arterial duplex ultrasound of upper and lower extremities showed normal perfusion and no evidence of
occlusion of arteries.
Renal ultrasonography and renal artery duplex ultrasound showed normal kidneys without evidence of
artery occlusion.
Pathology:
Kidney biopsy: Mild mesangial proliferative glomerulonephritis suggestive of infection-related
glomerulonephritis or C3 glomerulonephritis.
HISTOPATHOLOGY
Skin biopsy from the base of the left great toe showed orthohyperkeratosis with full thickness necrosis in
the epidermis. In the dermal papillae there was nuclear dust fragments, neutrophils, lymphocytes and
histiocytes. Occlusive thrombi were present in superficial and deep blood vessels. There was no significant
inflammation surrounding the blood vessels. The periodic acid-Schiff stain was negative for fungi or
significant basement membrane thickening. The Gram stain was negative for bacteria.
Direct immunoflorescence showed deposition of IgM and fibrinogen on and inside some dermal vessels as
well as scant C3 in the areas.
DIAGNOSIS
Primary antiphospholipid syndrome presenting as “blue toe syndrome”
TREATMENT AND COURSE
Initial management in the acute setting was directed toward a diagnosis of aHUS vs APLS. The patient was
treated with Eculizumab (loading dose of 900 mg/weekly per 4 weeks and maintenance dose of 1200 mg
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every other week), heparin drip (with a target of PTT of 63 – 90s), and IV L-arginine 38 mEq twice daily.
Digital pain was managed with acetaminophen, ketamine drip, hydromorphone drip, lidocaine patches and
musical therapy. The heparin drip was ultimately bridged to warfarin, with INR goal of 2 – 3. The patient
was discharged home on eculizumab 1200 mg infusion every other week, warfarin, pain management and
wound care. Repeat APLS panel 12 weeks after the acute event was positive for lupus anticoagulant and
eculizumab infusions were discontinued. The patient has significant disability due to complete necrosis of
the majority of her toes and the 4th and 5th fingertips of bilateral hands.
DISCUSSION
Blue toe syndrome is characterized by the development of blue or violaceous discoloration of the digits,
more commonly the toes, in the absence of obvious trauma or cold-induced injury or disorders that induce
generalized cyanosis such hypoxemia or methemoglobinemia.1 The affected digits may be painful. In the
early stages, the discoloration may be blanchable with pressure or extremity elevation, indicating a sluggish
flow of desaturated blood.1 Ultimately blood flow may be completely blocked leading to purpura and
necrosis. The differential diagnosis is extensive and overlaps that considered in the setting of retiform
purpura (see table 1). Evaluation and management requires obtaining a comprehensive clinical history,
performing a complete physical examination, and often performing skin biopsies for histological analysis
and tissue cultures. 1
Our first case involved the diagnosis of aHUS. aHUS is a subtype of thrombotic microangiopathy (TMA).2
TMAs are rare multisystem diseases characterized by massive occlusion of small vessels by platelet-rich
fibrin thrombi. They share phenotypic features such as consumptive thrombocytopenia, microangiopathic
hemolytic anemia (characterized by elevated LDH, decreased haptoglobin and the presence of schistocytes
on smear), and ischemic damage of several organs.2 Thrombotic thrombocytopenic purpura (TTP) and
aHUS are both types of TMA. TTP is characterized by the deficiency of ADAMST13 protease due to a
genetic defect or as an acquired disorder. ADAMST13 is a protease that regulates vonWillebrand protein.
aHUS results from a mutation causing deficit in regulatory or gain-of-function mediators, or acquired, due
to inhibitory autoantibodies against various components of the alternative complement pathway, resulting
in inappropriate activation of the pathway and excessive clotting. TTP and aHUS can be difficult to
clinically differentiate, though they tend to target different organs. TTP typically affects the central nervous
system and heart, while aHUS most frequently involves the kidney. The ADAMST13 assay is the laboratory
method used to differentiate between the 2 conditions. Less than 10% of functionality is diagnostic of TTP,
while >10% functionality suggest other etiologies of TMA.2 A diagnosis of aHUS is confirmed by a
complement assay, in which the alternative complement pathway will be abnormally activated. Next
generation gene sequencing can be used for the detection of mutations that predispose to aHUS (C3, CD46
(MCP), CFB, CFH, CFHR1, CFHR3, CFHR4, CFHR5, CFI, DGKE, THBD, and VTN).3 Patient 1 was
found to have the THBD mutation which encodes thrombomodulin protein, a transmembrane protein
involved in the generation of a protease that cleaves C3 and C5a.4
There are several pediatric case reports of digital ischemia associated with the small vessel vasculopathy
that occurs in aHUS as a result of abnormal complement activation.5–7 Eculizumab is a monoclonal antibody
that blocks C5-activation and thus blocks activation of the clotting cascade. Treatment with this agent has
been successful in improving digital ischemia in some cases.4 aHUS has a 25% mortality rate; and about
50% of aHUS patients develop renal failure, These numbers have improved after the use of eculizumab for
aHUS treatment. There is a significant incidence of recurrent renal failure after kidney transplant, as
observed in our case.4
Our second case of blue toe syndrome was in the setting of antiphospholipid syndrome (APLS). APLS is
an acquired systemic disorder characterized by arterial and/or venous thrombotic events. Pediatric APLS
presents before the age of 18 years, most commonly between 9-14 years of age. There is no universally
validated criteria for the diagnosis of pediatric APLS.8 It has been observed that, in children, non-thrombotic
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symptoms may precede overt thrombosis causing a delay in the diagnosis. The most frequent clinical
presentation is lower limb thrombosis, while digital ischemia represents only 4% of the cases.8 Initial
therapy is with low-molecular-weight heparin or unfractionated heparin, followed by oral anticoagulation.
Long-term anticoagulation is recommended if the lupus anticoagulant test is persistently positive.
Both of our patients received treatment with L-arginine and topical nitroglycerine paste to promote
peripheral vasodilation. Both treatments increase the supply of nitric oxide, which promote relaxation of
the vascular smooth muscle from small arteries.9 Our second case also received botulinum toxin on her
hands and feet. It is hypothesized that botulinum toxin block the production of reactive oxygen species
preventing the activation of an opposed pathway of nitric oxide. It also increases the intracellular calcium
inducing vasodilation of the arterioles.10 L-arginine and botulinum toxin are currently treatments used for
refractory Raynaud’s syndrome.
We present two cases of blue toe syndrome to highlight the complexity of such cases and the need to
urgently initiate aggressive therapy to avoid significant future disability, even if a final diagnosis has not
yet been confirmed.
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Table 1. Causes of blue to syndrome (obtained from Hirschmann JV et al).1
Causes of Blue toe syndrome
Etiology
Decreased
Embolism
arterial flow
Thrombosis

Vasoconstrictive
disorders
Infectious and noninfectious
inflammation

Impaired
venous
outflow
Abnormal
circulating
blood

Other vascular
obstruction
Extensive venous
thrombosis

Atheroemboli
Cardiac or aortic tumor
Cardiac vegetations (infective endocarditis, Nonbacterial thrombotic endocarditis)
APLS
Malignancy (paraneoplastic acral vascular syndrome)
Thrombotic microangiopathy (thrombotic thrombocytopenic purpura, atypical
hemolytic uremic syndrome)
Disseminated intravascular coagulation
Warfarin skin necrosis

Acrocyanosis
Perniosis
Chilblains lupus erythematosus
Medication-induced vasococnstriction
Syphilis
Pyogenic infection
Behçet’s disease
Other forms of vasculitis
Calcific vasculopathy
(Calcyphilaxis)
Phlegmasia cerulea dolens and venous gangrene

Paraproteinemia
with hyperviscosity
Myeloproliferative
disorders

Polycythemia vera
Essential thrombocytopenia

Cryofibrinogenemia

Cryoglobulinemia

Cold agglutinins
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CASE 8
PRESENTERS
Umar Sheikh MD; Sarah Stein MD
HISTORY OF PRESENT ILLNESS
A 10-month-old male presented to dermatology for evaluation of a diaper rash. The family reported
ongoing waxing and waning rashes in the diaper area since 2 months of age. They identified that the most
recent flare of red patches on the buttocks was likely triggered by diarrhea over the past few days. They
were most concerned about persistent thick white plaques located focally in the inguinal creases that had
been present since 5 months of age. They described a skin care regimen which included cleaning the skin
with a moist cloth, then drying the diaper area with a cool hair dryer, followed by the application of thick
layers of zinc oxide paste. Numerous topical medications had additionally been used at various times
through infancy, including nystatin cream, ketoconazole cream, hydrocortisone cream and
betamethasone-clotrimazole cream.
PAST MEDICAL HISTORY
Full term gestation; vaginal delivery complicated by meconium aspiration requiring management in the
Neonatal Intensive Care Unit for 5 days
FAMILY HISTORY
Father with history of atopic dermatitis. No family history of autoimmune conditions or recurrent
infections
SOCIAL HISTORY
Lives at home with father and mother.
MEDICATIONS
Cholecalciferol (vitamin D3) supplementation
ALLERGIES
No known drug allergies
PHYSICAL EXAMINATION
Well appearing 10-month old in no distress with normal vital signs.
Skin exam was significant for the bilateral deep inguinal creases with ill-defined light pink plaques with
overlying white keratotic coalescing gritty papules. On the buttocks and posterior inner thighs there were
ill-defined beefy red patches and plaques involving predominantly the convex surfaces with fine
wrinkling. There were no pustules, satellite papules or erosions. The perianal skin was clear.
LABORATORY RESULTS
Not applicable
IMAGING
Not applicable
DERMATOPATHOLOGY
Not applicable
DIAGNOSIS
Granular parakeratosis of the diaper area and concomitant irritant contact dermatitis of buttocks
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TREATMENT & COURSE
The patient was diagnosed with granular parakeratosis of the diaper area and concomitant irritant contact
dermatitis of the buttocks in the setting of recent change in stooling pattern. The granular parakeratosis
was felt to be secondary to long term consistent use of zinc oxide based products in the skin folds. The
family was instructed to minimize use of zinc oxide pastes in the deep skin crease regions. For the irritant
diaper dermatitis, the family was advised to use high absorbency disposable diapers to minimize contact
of skin with feces and urine and minimize use of packaged diaper wipes. Zinc oxide paste was to be used
as a barrier with every diaper change, but specifically avoiding the bilateral inguinal creases.
Alclometasone 0.05% ointment was prescribed for use two to three times a day for 3-4 days until the
erythema resolved.
One month after the visit, communications with the family confirmed that the inguinal rash completely
resolved 2-3 days after stopping the use of zinc oxide paste. The irritant diaper rash had also cleared.
DISCUSSION
Granular parakeratosis, an acquired keratotic dermatosis, was originally reported in 1991 to occur in the
axillae but is now recognized in other intertriginous sites such as the groin. It is most commonly observed
in adult women. Granular parakeratosis was initially associated with the use of personal hygiene products
such as deodorants, used in excess or in a susceptible individual. The primary lesions are keratotic,
brownish red papules that coalesce into larger, well-demarcated plaques with varying degrees of
maceration. Pruritus can be a common associated finding, and irritation can also be prevalent if there are
erosions or fissures. Patients may experience a flare if there is an increase in ambient temperature and
sweating.1
In 2002, Trowers et al.2 reported the first infant with granular parakeratosis and Patrizi3 reported four
more infants with this finding. Trowers’ original case was a nine month old male with hyperpigmented,
scaly flat topped papules in both inguinal folds that did not improve with over the counter 1%
hydrocortisone. The patient’s skin care included Desitin ointment (40% zinc oxide, vitamins A and D,
lanolin, and talc). The discontinuation of Desitin was recommended, but the patient was lost to followup.3 Patrizi’s four cases all presented with a napkin area dermatitis characterized by asymptomatic
aggregated and non-confluent brownish-red papules, covered by thick glazed scales. All four cases had
spontaneous resolution within 3 months to a year. Skin care regimen was not specifically mentioned, but
two of the four cases were described to be unresponsive to topical steroids and emollients.3
A case series of three patients published by Chang4 demonstrated two different clinical patterns for
infantile granular parakeratosis including bilateral linear plaques in the inguinal folds, and erythematous
geometric plaques underlying pressure points from the diaper. A thick, flake-like scale is present in both
forms and is characteristic. These authors suggested that diaper wearing plays an important role. Two of
three patients in the case series had spontaneous resolution of their lesions with continued use of
petrolatum or zinc oxide paste while the third patient’s eruption resolved with pimecrolimus 1% cream.4
Akkaya et al. published a case series of seven infants with granular parakeratosis (ages 4 months to 2
years) and reported that frequent application of zinc oxide pastes preceded the development of the
eruption in the inguinal folds, intergluteal area, or neck in six of the seven infants. The remaining infant
had a history of excess sweating and frequent emollient use. Cessation of zinc oxide paste led to a
resolution of lesions within two weeks. Avoiding frequent application of emollient creams in the
remaining infant also led to resolution within two weeks.5
While the exact etiology of granular parakeratosis is unknown, it is hypothesized that chemical and
mechanical irritation, together with a humid environment, compromises the epidermal barrier and causes
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proliferation and altered maturation in predisposed individuals.5 Zinc oxide increases epidermal turnover
and can lead to disproportionate thickening of the cornified layer. Mice studies have shown that zinc
oxide increases the mitotic activity of epidermal basal cells. In addition to zinc oxide’s proposed
antimicrobial properties, the increased activity of basal cells may also explain the enhanced wound
healing seen with topical application of zinc oxide pastes.6 Molecular studies have shown that a basic
defect exists in processing profilaggrin to filaggrin in granular parakeratosis. Profilaggrin is the main
component of the keratohyalin granules in the granular layer and breaks down to filaggrin in the terminal
differentiation of epidermis. Filaggrin degrades keratohyalin granules and is the key protein in the
formation of the epidermal barrier by serving as an adhesive matrix for the keratin filaments. Filaggrin
deficiency can lead to a failure in the barrier function of the skin. Atopic dermatitis is also associated with
filaggrin deficiency.5
Pathological descriptions of granular parakeratosis are notable for a visible retention of basophilic
keratohyalin granules in the granular layer that differentiates it from ordinary parakeratosis. It additionally
consists of a distinctive thickened stratum corneum compacted with increased eosinophilic staining as
well as retained nuclei throughout this keratin layer creating the parakeratosis. The clinical differential
diagnosis includes common causes of intertrigo such as seborrheic dermatitis, candidiasis, inverse
psoriasis and intertrigo as well as Hailey-Hailey disease, Darier disease, and pemphigus vegetans. Irritant
or allergic contact dermatitis also needs to be considered in some patients. A biopsy can confirm the
diagnosis of granular parakeratosis. Spontaneous resolution has been observed.1 As mentioned above,
cessation of use of zinc oxide paste has been reported to lead to resolution of granular parakeratosis in
infants.7 For persistent cases, therapeutic success has been reported with topical corticosteroids, vitamin D
analogues, retinoids, ammonium lactate and antifungals. Cryotherapy, oral isotretinoin and oral
antifungals have also been used.
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CASE 9
PRESENTERS
Scott Blaszak MD; Oluwakemi Onajin MD; Mark D. Hoffman MD
HISTORY OF PRESENT ILLNESS
A 71-year-old female with a history of stage IV non-small-cell lung cancer (NSCLC) with intracranial
metastasis and recent pneumonitis, presented to the dermatology clinic with a 2-month history of a
pruritic rash, which started on her neck with subsequent spread to her face, chest, and abdomen; she also
had noticed that her hands had become thickened. Prior to the development of her eruption, she had been
on pembrolizumab for approximately one and a half years, but had doubled her dose two weeks before
developing these skin changes. At time of initial presentation, the patient had not tried any previous
therapies.
PAST MEDICAL HISTORY
Non-small-cell lung cancer, pneumonitis (possibly checkpoint-therapy-induced, without evidence of
interstitial lung disease), chronic hepatitis C virus infection, chronic obstructive pulmonary disease,
chronic kidney disease, and hypertension.
FAMILY HISTORY
No known personal or family history of dermatologic or autoimmune conditions.
MEDICATIONS
Pembrolizumab, glecaprevir-pibrentasvir, amlodipine, gabapentin, albuterol sulfate, and budesonideformoterol.
REVIEW OF SYSTEMS
Pertinent positive include arthralgia of right knee.
Pertinent negatives include fevers, chills, night sweats, shortness of breath, and Raynaud’s phenomenon.
PHYSICAL EXAMINATION
Numerous brown macules and infiltrated papules with fine overlying scale on the face, neck, and upper
chest.
Taught shiny-appearing induration of the bilateral dorsal hands.
Well-demarcated infiltrated light brown quasi-rectangular-shaped plaques over the abdomen
LABORATORY AND IMAGING DATA
ANA – 1:320 – Homogenous [< 1:80]
Anti-dsDNA antibody – 33.9 [< 30 iU/mL]; dsDNA negative by Crithidia
Rheumatoid factor – 42 [< 14 iU/mL]
Anti-CCP antibody – 16 [< 3 U/mL]
Cytokine panel:
10 months after onset
TNF – < 10.0 [< 10.0]
IL-6 – < 5.0 [< 5.0]
13 months after onset
TNF – 21.4 [< 7.2]
IL-6 – 3.3 [< 2.0]
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CBC with differential [WNL]
CMP – chronically elevated, stable creatinine; otherwise unremarkable
Anti-Ro antibody – < 0.2 [WNL]
Anti-La antibody – < 0.2 [WNL]
Anti-RNP antibody – < 0.2 [WNL]
Anti-Sm antibody – < 0.2 [WNL]
Anti-RNA Polymerase III antibody – < 10 [WNL]
SPEP/Immunofixation – No monoclonal protein detected
DERMATOPATHOLOGY
Skin biopsy demonstrated vacuolar interface with pigment incontinence and dermal sclerosis. Dermis was
remarkable for a homogenized sclerotic appearance with decreased hair follicles, peri-eccrine adipocytes,
and eccrine trapping. A superficial to deep perivascular and peri-eccrine infiltrate composed of plasma
cells and lymphocytes was present. Colloidal iron stain revealed increased mucin within the deep dermis.
Additionally, a Periodic acid-Schiff (PAS) stain was unremarkable for a thickened basement membrane
zone.
Immunohistochemical stain with CD34 demonstrated loss of expression within the deep dermis.
DIAGNOSIS
Pembrolizumab-induced sclerodermatous dermatitis
TREATMENT AND COURSE
Pembrolizumab was discontinued by her oncologist, and the patient was initially managed with desonide
ointment to the face and neck and fluocinonide ointment to the trunk and hands, with mild improvement
of the pruritus. However, her dermatosis gradually progressed with increased thickening of the hands and
persistent itch. Subsequent topical therapy included clobetasol and calcipotriene creams with only mild
additional improvement.
The patient was referred to rheumatology for evaluation for any extracutaneous involvement; the workup
was unremarkable. While the patient deferred management with hydroxychloroquine, she did agree to
start mycophenolate mofetil 500 mg twice daily; response to this intervention awaits follow-up
evaluation. Patient has remained off of treatment for NSCLC without further progression of her
malignancy.
DISCUSSION
Recently, the use of immune checkpoint inhibitors, such as ipiliumab (a cytotoxic T lymphocyteassociated protein 4 inhibitor), and pembrolizumab and nivolumab (programmed cell death 1 inhibitors),
have rapidly increased for the management of several cancers due to their significant clinical effects in
patients with metastatic disease. However, these agents can be associated with multiple adverse effects,
including immune-related adverse events (irAEs), which are the most common type of side effect.1
Development of irAEs may limit the use of checkpoint inhibitors due to increased morbidity and
mortality. Common sites of irAE involvement include the gastrointestinal and endocrine systems in
addition to multiple cutaneous manifestations. Cutaneous immune-mediated adverse events have been
documented to occur with a variety of clinical presentations including vitiligo, psoriasis, bullous
pemphigoid, lichenoid and granulomatous reactions, erythema multiforme/Stevens-Johnson
Syndrome/toxic epidermal necrolysis, and lupus erythematous. 2,3
Cases of scleroderma-like reactions to immune checkpoint inhibitors have been more rarely reported in
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the literature. Tjarks et al. presented a report of a patient with oligometastatic renal cell carcinoma who
was placed on nivolumab therapy for his metastatic disease and demonstrated skin thickening and edema
of the abdominal wall and bilateral lower extremities after approximately 8 months of therapy.
Nivolumab was discontinued, however with discontinuation the patient reported no significant
improvement of the skin thickening or edema. Histopathologic evaluation demonstrated thickened dermal
collagen in the deep dermis with entrapment of eccrine coils and loss of peri-adnexal adipose tissue.
Immunohistochemical staining for CD34 was absent throughout the dermis, demonstrating replacement
of the dermal fibroblasts with collagen. Rheumatologic evaluation was remarkable for elevated
erythrocyte sedimentation rate and C-reactive protein with normal antinuclear, anticentromere,
antiribonucleoprotein, and anti-topoisomerase (Scl-70) antibodies. Ultimately, this patient was started on
prednisone with a taper over multiple weeks and transitioned to mycophenolate mofetil and experienced
gradual improvement of skin tightness and joint mobility.1
Additionally, Barbosa et al. described two similar cases of pembrolizumab-induced sclerodermatous-like
changes in patients with metastatic melanoma. Patient 1 developed new-onset diffuse skin tightness after
approximately 10 months of treatment with pembrolizumab, and patient 2 developed skin thickening of
the hands and feet in addition to dyspnea and fatigue approximately 4 months into treatment with
pembrolizumab. Histopathologic evaluation demonstrated deep dermal sclerosis with trapping of adnexal
structures with minimal lymphocytic inflammation. Patient 1 discontinued pembrolizumab at the onset of
cutaneous findings, and was started on prednisone, monthly intravenous immunoglobulin, and
mycophenolate mofetil. Rheumatologic work-up of both patients was remarkable for elevated C-reactive
protein with normal antinuclear, anticentromere, antiribonucleoprotein, and anti-topoisomerase 1 (Scl-70)
antibodies. Unfortunately, patient 1 died with cause unknown. Patient 2 was started on
hydroxychloroquine and prednisone with improvement of acral stiffness, and pembrolizumab was
discontinued. Patient 2 noted rapid improvement of fatigue, dyspnea, and acral stiffness after
discontinuation of the immune checkpoint inhibitor and continuation of hydroxychloroquine and
prednisone.4
Histopathologic features of immune checkpoint inhibitor induced sclerodermatous dermatitis is similar to
the findings of scleroderma including deep dermal sclerosis and fibrosis with eccrine trapping and loss of
peri-eccrine adipocytes. Additionally, loss of CD34 expression demonstrates replacement of dermal
fibroblasts with collagen.
Currently, recommendations for management of irAEs associated with immune checkpoint inhibitors vary
according to the severity of the irAEs, ranging from topical emollients to topical and systemic
corticosteroids and discontinuation of the immune checkpoint inhibitor. Management may also include
non-corticosteroid immunosuppressive agents such as mycophenolate mofetil, infliximab, or tacrolimus.1
These sclerodermatous changes have shown variable responses to therapeutic intervention.4
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CASE 10
PRESENTERS
Margaret Boyle MD; Mark D. Hoffman MD; Christopher R. Shea MD
HISTORY OF PRESENT ILLNESS
A 65-year-old man presented with diffuse, pruritic, concentric, polycyclic and serpiginous, scaly, pink
plaques and brown patches with a wood grain pattern. These skin changes first occurred 24 years previously
and had progressed over the past eight years. Ten years prior to presentation, he had a skin biopsy at an
outside clinic, reportedly consistent with eczema.
PAST MEDICAL HISTORY
Possible history of benign prostatic hypertrophy
MEDICATIONS
None
PHYSICAL EXAMINATION
Innumerable polycyclic and serpiginous, scaly, pink plaques and wood-grain-pattern brown patches on his
face, trunk, upper and lower extremities. Focally, both lower legs had depigmented patches with
folliculocentric pigmentation. A few hyperkeratotic circular plaques were present on bilateral palms and
soles. There was no lymphadenopathy.
LABORATORY DATA
The following were positive or abnormal:
LDH: 257 (116-245 U/L)
The following were negative or within normal limits:
CBC/diff, CMP, Sézary panel, KOH
IMAGING
CT chest/abdomen/pelvis: scattered symmetric mildly enlarged mediastinal/hilar/axillary lymph nodes and
sclerosis involving the sternal manubrium, right iliac bone, L3 vertebral body
DERMATOPATHOLOGY
Initial shave and punch biopsy specimens demonstrated an atypical lymphoid infiltrate without definitive
evidence of a T-cell lymphoproliferative process. Repeat punch biopsy specimens demonstrated superficial
dermal lymphoid infiltrate and prominent epidermotropism. Epidermotropic lymphocytes were enlarged
and hyperchromatic, with convoluted nuclei. Epidermotropic lymphocytes tagged along the dermalepidermal junction and formed small intraepidermal aggregates. Immunohistochemical stains demonstrated
partial (~25%) loss of CD7. The CD4:CD8 ratio was increased (~4:1). CD30 highlighted small to mediumsized lymphoid cells that that constituted ~10% of the infiltrate, some of which were epidermotropic. The
findings were diagnostic cutaneous T-cell lymphoma. Insufficient tissue was available for T-cell receptor
gene arrangement studies.
DIAGNOSIS
Erythema gyratum repens-like presentation of mycosis fungoides
TREATMENT & COURSE
His presentation was concerning for erythema gyratum repens (EGR)-like eruption, so he was worked up
for a possible underlying malignancy versus cutaneous T-cell lymphoma, as described above. He was
referred to oncology for further work-up of a possible underlying internal malignancy, but his
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lymphadenopathy was thought to be reactive from his cutaneous pathology. Oncology recommended ageappropriate cancer screening, including prostate-specific antigen testing. He was prescribed triamcinolone
0.1% cream BID and terbinafine 250 mg PO daily for 14 days given reports of erythema gyratum repenslike eruptions associated with tinea. At his follow-up visit, he did not have any improvement in his findings.
Given a high concern for cutaneous T-cell lymphoma, repeat biopsies were pursued and led to the diagnosis
of cutaneous T-cell lymphoma.
He was referred to the dermatologic lymphoma clinic and diagnosed with stage IB (T2bNxM0B0) mycosis
fungoides. He was started on methotrexate 15 mg PO weekly with daily folic acid, which was increased to
methotrexate 20 mg weekly. His disease progressed and developed soft tissue infections requiring
hospitalization while on methotrexate, so it was discontinued after one month of therapy. When he returned
to clinic three months later, his exam was notable for rapidly worsening disease with near-erythrodermic
findings and progression to at stage IIIA (T4N0M0B0). Repeat Sézary panel did not demonstrate peripheral
blood involvement. He was referred to radiation oncology for urgent total skin electron beam therapy with
plans to deliver a total of 12 Gy over the course of three weeks; however, when the patient presented for
therapy he was unable to stand for treatment due to declining functional status. He was lost to follow-up
and subsequently died.
DISCUSSION
Erythema gyratum repens is characterized by concentric, serpiginous, annular, gyrate plaques with a woodgrain appearance and scaling edge that spreads centrifugally. It tends to spare the hands, feet and face.
Vesicular/bullous lesions, psoriasiform lesions, palmoplantar hyperkeratosis, and ichythyosis have been
associated with the eruption. Pruritus may be present. Histopathologic features of EGR are non-specific,
and include focal parakeratosis, mild hyperkeratosis, acanthosis, spongiosis, and a superficial perivascular
lymphocytic infiltrate with scattered eosinophils. EGR-like eruptions associated with a dermatosis exhibit
specific histopathologic findings corresponding to that specific dermatosis. Direct immunofluorescence is
usually negative. EGR is usually a paraneoplastic phenomenon, most often associated with lung cancer.
The pathogenesis of paraneoplastic EGR is unknown but is suspected to be an immunological mechanism.
EGR-like eruptions may be idiopathic or associated with pityriasis rubra pilaris, psoriasis, ichthyosis,
connective tissue disease, systemic infection (tuberculosis), drugs, or hypereosinophilic syndrome.
Treatment for EGR is targeted towards the underlying disease.
Swanson et al and McCaughey et al summarized nine reported cases of EGR-like eruptions associated with
MF. Four cases had a prior history of MF, and in five cases the eruption was associated with a new diagnosis
of MF. One patient had underlying lung adenocarcinoma. One patient had a history of Sézary syndrome
prior to the onset of the EGR-like eruption. Two patients had a prior history of large cell transformation of
MF. Skin biopsies were consistent with MF in all but one case. Non-specific EGR features were present in
one case. The prognosis of patients with an EGR-like eruption in the setting of MF is unclear. Two patients
had clearance of the EGR-like eruption with treatment for MF. Two patients had progression of MF after
onset of the EGR-like eruption, including one patient who developed Sézary syndrome.
Of the EGR-like eruptions associated with MF in the literature, skin cultures of three patients grew
Trichophyton rubrum. EGR-like eruptions resolved with oral terbinafine in T. rubrum-associated cases, but
MF persisted. In our case, empiric treatment with terbinafine did not result in resolution of EGR-like
findings. Dermatophyte infections can coincide with MF. Some authors have hypothesized that MF is
secondary to persistent cutaneous antigen stimulation such as a dermatophyte infection, and EGR-like
eruptions may represent a delayed hypersensitivity reaction.
This case highlights an unusual presentation of MF and underscores the need for dermatologists to
recognize this presentation of MF.
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