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Introduction
Perniosis is an inflammatory disorder that is classified as a subtype 
of vasculitis [1]. The etiology of perniosis has been categorized as 
either primary (condition exists as a singular entity) or secondary 
(another underlying condition, such as an autoimmune disease, 
is present) [2]. 

Histologically, perniosis is characterized by dermal edema and 
a hemoglobin perivascular and perieccrine infiltrate, with the 
perieccrine distribution associated with primary perniosis rather 
than the autoimmune form (Figure 1) [3-6]. Perniosis is triggered 
by prolonged exposure to cold conditions, which results in an 
abnormal inflammatory reaction of small blood vessels [7-9]. 
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Abstract
Introduction: Perniosis is a rare type of vasculitis that can be further classified as 
primary or secondary perniosis. Little is known in regards to its impact and disease 
course, including differences between the subtypes.

Objective: This study aims to aid the diagnosis and classification of perniosis, 
elucidate its impact, and explore treatments that have been chosen and/or proven 
effective at the Cleveland Clinic.

Methods: An IRB approved retrospective review of 45 perniosis patients was 
performed. Data collected include demographics, comorbidities, disease severity, 
and response to treatment. 

Results: Primary perniosis is associated with a cold etiology and secondary 
perniosis is associated with an illness etiology. Patients with secondary perniosis 
tended to have more severe lesions and were more likely to have autoimmune 
comorbidities. Patients with primary perniosis tended to have abnormally low 
hemoglobin levels. Key differences exist in management, with secondary perniosis 
treated  significantly  more  often  with hydroxychloroquine and calcium channel 
blockers.

Limitations: Given the retrospective nature of data collection, most measures 
have missing data, which may impact findings.

Conclusion: Perniosis patients should avoid common triggers such as cold 
conditions. Physicians should monitor perniosis patients for low hemoglobin 
levels and note the presence and/or onset of vascular disorders and autoimmune 
diseases.
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The pathogenesis of perniosis has been attributed to a defective 
vasodilatory reflex. Normally, cold-induced vasoconstriction 
is followed by vasodilation, but in perniosis patients, the initial 
vasoconstriction is prolonged, resulting in vasospasms [10]. 

The result of this prolonged vasoconstriction is localized 
inflammation due to hypoxic damage. This leads to the formation 
of painful, itchy, discolored skin lesions on the peripheral 
extremities, ears, and face (Figure 2) [9,11,12]. Severe cases 
may lead to ulceration, superinfection, and scarring of the skin 
[1]. In some instances, the clinical presentation of perniosis can 
resemble Raynaud’s disease, Chilblain Lupus Erythematosus, and 
cold urticaria, making comparisons of patient history, symptoms, 
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and laboratory values valuable in narrowing the differential 
diagnosis.

Perniosis presents most commonly during the winter months and 
skin lesions last a number of weeks, although in some cases it 
may persist into the warmer months [3,9,13]. Perniosis is more 
commonly seen in women than in men, especially in women who 
are very thin [3,13-15]. Smoking, with its detrimental effects on 
vascular disease and wound healing, is another risk factor for 
perniosis [9,16]. 

Treatment of perniosis includes avoidance of cold, use of warm 
clothing, vitamin supplementation, topical or oral corticosteroids, 
phenoxybenzamine, thymoximine, prazosin, nicotinyl 
alcohol, pentoxifylline, nifedipine, nitroglycerine, UV therapy, 
sympathectomy and the antimalarial drug hydroxychloroquine 
(Plaquenil) [11,17,18]. However, treated patients may experience 
a high number of adverse effects while taking some of these drugs, 
rendering many pharmacologic treatment options unacceptable. 

Effective treatment of perniosis is largely inadequate [18]. 

Because perniosis is relatively rare and current literature focuses 
on case reviews and specific subset populations, little is known 
about its impact and associations [19]. Contradictory data 
exists regarding the frequency of patients with primary versus 
secondary perniosis [9]. 

The objective of this study was to aid the diagnosis and classification 
of perniosis, elucidate its impact, and explore the treatments 
that have been chosen and/or proven effective at the Cleveland 
Clinic. By following the differential diagnosis, demographics, and 
etiology of perniosis patients, the presentation of primary and 
secondary perniosis can be characterized. Our intent to identify 
the most effective ways to improve management of perniosis, 
with corresponding reduction of associated complications, is 
accomplished through following the comorbidities, disease 
course, and response to treatment of perniosis patients. It is 
hypothesized that significant differences exist in demographics 
and/or clinical presentation between patients with primary 
versus secondary perniosis. 

Methods
After obtaining approval from the institutional review board 
at the Cleveland Clinic (IRB# 16-867), a retrospective review of 
medical records for 45 patients was conducted. All patients were 
diagnosed with perniosis and seen at the Cleveland Clinic. The 
Cleveland Clinic EPIC database reports were reviewed for patients 
meeting current diagnostic criteria. In addition, gross anatomical 
observation via photographs of lesions as well as histological 
analysis via clinical notes of biopsy slides were used at first 
diagnosis to help determine the diagnoses and categorization 
of perniosis. Patients were classified with either primary or 
secondary perniosis accordingly based on clinical assessment by 
dermatologists. 

The chart records of eligible patients were reviewed and the 
following data were collected:

	 Patient demographic information.

	 Etiology and differential diagnosis.

	 BMI.

	 Smoking history.

	 Patient comorbidities.

	 Disease severity and clinical presentation.

	 Family history of perniosis, frostbite, rashes, vascular 
disorders, and autoimmune diseases.

	 Past medical history.

	 Disease course and response to treatments.

	 Laboratory values.

Severity of perniosis skin lesions was categorized as mild, 
moderate or severe based upon duration of lesions and clinical 
characteristics. Mild lesions were characterized by transient 
erythema and/or ischemia with reddening or whitening of the 
skin that resolves within days of treatment. Moderate lesions 

Figure 1 Perniosis - Sections demonstrate an acanthotic 
and focally necrotic epidermis with reticular and 
ballooning degeneration, resulting in vesicular 
changes. Focal acantholysis, scattered dyskeratotic 
keratinocytes along the dermal-epidermal 
junction and re-epithelialization of the basal layer 
underlying the vesicle are also appreciated. Within 
the superficial and deep dermis, there is a brisk 
lymphohistiocytic perivascular and periadnexal 
inflammatory infiltrate with scattered neutrophils 
and extravasated erythrocytes.

Figure 2 Perniosis. 
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women. 93.2% identified as Caucasian, 2.3% African American, 
2.3% Asian, and the remaining 2.3% unknown. The mean age of 
onset of perniosis symptoms was 39.6 ± 16.7 years, and the mean 
BMI of perniosis patients was 24.3±5.4. 65.8% of patients had a 
BMI classification of underweight or normal weight, while 34.2% 
of patients had a BMI classification of overweight or obese. An 
examination of smoking status revealed that 65% of patients had 
never smoked, 25% were former smokers, and 10% were current 
smokers (Figure 4). No differences in age, BMI, and smoking 
status between patients with primary perniosis and patients with 
secondary perniosis were observed. 

Patients with primary perniosis were more likely to have a cold 
etiology (e.g. shoveling snow, ski trip, contact with ice, winter 
months) (93.8% vs. 33.3%; p<0.001). In contrast, patients with 
secondary perniosis were more likely to have an illness etiology 
(e.g. systemic lupus erythematosus, allergies, Raynaud’s disease) 
(66.7% vs. 0%; p<0.001) (Figure 5). Furthermore, patients with 
secondary perniosis had a higher frequency of a positive family 
history of autoimmune diseases (66.7% vs. 46.9%; p=0.24) and 

were characterized by the presence of papules that persist for 
weeks after treatment. Severe lesions were characterized by skin 
necrosis and lesions that persist for months despite treatment. 

Laboratory values (e.g. routine screen such as CBC, BMP, 
hemoglobin, and hematocrit; thyroid screen; androgen screen; 
presence of autoantibodies; nutrient levels such as vitamin D 
levels, zinc levels, iron levels, and ferritin levels) were analyzed to 
investigate the presence of underlying biochemical factors that 
may contribute to the presentation of perniosis, as proposed by 
other studies [14]. Finally, we explored the impact of a family 
history of vascular disorders (e.g. Henoch-Schönlein purpura, 
Raynaud's disease, Buerger’s disease, fibromuscular dysplasia, 
coronary heart disease, thrombosis, aneurysm, myocardial 
infarction, cerebrovascular accident, hypertension, arrhythmia, 
hemorrhoid) and autoimmune diseases (e.g. lupus, vitiligo, 
Hashimoto’s thyroiditis, Graves’ disease, rheumatoid arthritis, 
psoriasis, inflammatory bowel disease, Sjogren’s syndrome, 
diabetes mellitus) in perniosis patients, as these have been 
implicated as potential triggers and/or comorbidities for perniosis 
[2,9,14,15]. Study data were collected and managed via REDCap 
(Research Electronic Data Capture) tools, a secure, World Wide 
Web-based application. Inferential statistics was performed in 
conjunction with Quantitative Health Sciences. 

Statistical methods
All patients that met cohort specifications were included. 
Patient characteristics including demographics, comorbidities, 
disease severity, and response to treatments were summarized 
overall and by patient groups defined by primary and secondary 
perniosis using frequencies and percentages for categorical 
factors and means and standard deviations for continuous 
measures. Laboratory values were analyzed using the highest, 
lowest, and most recent values for each factor. Abnormality of 
each laboratory field was evaluated in the high and low directions 
separately, and each patient was classified according to their 
most extreme response. 

Comparisons between the groups were performed using Pearson 
chi-square tests and Fisher exact tests for unordered categorical 
factors, Wilcoxon rank sum tests for ordered factors, and t-tests 
for continuous measures. Analyses were performed using SAS 
software (SAS Institute Inc.; version 9.4; Cary, NC) assuming a 
0.05 significance level. 

Results
45 patients who met initial diagnostic criteria for perniosis 
were reviewed, and 44 patients were included for analysis. One 
patient, identified as an outlier due to atypical onset of perniosis 
symptoms (e.g. pain, papules, ulcers) with heat, was subsequently 
excluded from analysis. 32 (72.7%) patients presented with 
primary perniosis and 12 (27.3%) presented with secondary 
perniosis (Figure 3). One patient with a missing subtype in the 
hospital database system was categorized as primary perniosis. 

12 (27.3%) of perniosis patients were men and 32 (72.7%) were 
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Figure 3 Frequency of primary versus secondary perniosis.
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Figure 4 Smoking status of perniosis patients.
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vascular disorders (66.7% vs. 43.8%; p=0.18), though these 
comparisons did not reach statistical significance. 

In terms of comorbid conditions, vascular disorders were the 
most common (47.7%), followed by dermatologic disorders 
(e.g. frostbite,  dermatitis, acne, eczema, rosacea, folliculitis, 
lichen planus, keratosis pilaris, seborrheic keratosis, hidradenitis 
suppurativa, rash) (38.6%), autoimmune diseases (31.8%), and 
mental illnesses (e.g. depression, anxiety, bipolar disorder) 
(22.7%). Patients with secondary perniosis were more likely to 
have autoimmune comorbidities than their primary perniosis 
counterparts (75% vs. 15.6%; p<0.001) (Figure 6). Patients with 
secondary perniosis also had a higher frequency of vascular 
comorbidities (66.7% vs. 37.5%; p=0.084), though this comparison 
did not reach statistical significance. Patients with secondary 
perniosis were more likely to have more severe lesions (0% 
mild, 58.3% moderate, 41.7% severe) than patients with primary 
perniosis (9.7% mild, 90.3% moderate, 0% severe) (p<0.001). 
Additionally, patients with secondary perniosis reported a higher 
frequency of chronic perniosis, defined as a duration of skin 
lesions 12 months or longer (58.3% vs. 30%; p=0.088), though 
this comparison did not reach statistical significance. 

Although 100% of perniosis patients experienced healing 
of skin lesions, 85.7% experienced a relapse of perniosis 
symptoms. However, of the patients who experienced a relapse, 
100% experienced skin healing after relapse. No significant 
differences between patients with primary perniosis and 
patients with secondary perniosis were observed. The most 
common treatments used to treat perniosis included topical, 
oral, or systemic corticosteroids (e.g. clobetasol, triamcinolone, 
prednisone) (59.1%), followed by calcium channel blockers 
(e.g. amlodipine (Norvasc), nifedipine (Procardia)) (13.6%), 
hydroxychloroquine (Plaquenil) (11.4%), cephalexin (Keflex) 
(6.8%), and other antibiotics (e.g. mupirocin (Bactroban), 
sulfamethoxazole/trimethoprim (Bactrim)) (6.8%). Patients 
with secondary perniosis were more likely to be treated with 
hydroxychloroquine (33.3% vs. 3.1%; p=0.015) and calcium 
channel blockers (33.3% vs. 6.3%; p=0.039), as compared to 
patients with primary perniosis. 

A comparison of patients with primary perniosis and patients with 
secondary perniosis demonstrated that patients with primary 
perniosis were more likely to have abnormally low hemoglobin 

levels (34.5% vs. 8.3%; p=0.047) (Figure 7). Furthermore, patients 
with primary perniosis were more likely to have abnormally 
low hematocrit levels (44.8% vs. 16.7%; p=0.069), though this 
comparison did not reach statistical significance. No significant 
differences were noted between the two groups for other 
laboratory values including TSH levels, vitamin D levels, and the 
presence of autoantibodies. 

Discussion
In the present study, we report that the majority of perniosis 
patients (72.7%) were classified as primary perniosis patients 
while the remaining (27.3%) were classified as secondary 
perniosis patients. Our finding that primary perniosis is 
associated with a cold etiology while secondary perniosis is 
associated with an illness etiology corroborates older reviews 
describing the onset of perniosis [12]. As the relative incidence of 
primary versus secondary perniosis has not yet been described 
in existing literature, this finding provides relevant insight to 
physicians in their clinical diagnosis of perniosis. Our study 
reveals key differences in the pathophysiology, clinical course, 
and management of primary versus secondary perniosis, 
shedding light on characteristics which may help dermatologists 
better counsel patients on their prognosis.

This study also elucidated common comorbid conditions in 
perniosis patients, which include vascular disorders, dermatologic 
disorders, autoimmune diseases, and mental illnesses. The 
higher likelihood for the presence of rheumatoid factor and 
hypergammaglobulinaemia found in secondary perniosis 
patients, as noted by Takci et al. [15] in an epidemiological review 
of perniosis, aligns with our finding that patients with secondary 
perniosis are more likely to have autoimmune comorbidities than 
their primary perniosis counterparts [6]. Because rheumatoid 
factor and hypergammaglobulinaemia are found in many 
autoimmune diseases and are often suggestive of increased 
immune system reactivity to self-antigens, they may be useful 
markers in the diagnosis of underlying systemic diseases, aiding 
in the differentiation of primary versus secondary perniosis. 
This proposal is reinforced when considering the presence of 
autoimmune comorbidities (e.g. systemic lupus erythematosus, 
rheumatoid arthritis, Crohn’s disease) and serological markers 
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Figure 5 Etiology of primary and secondary perniosis.
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Figure 6 Presence of autoimmune comorbidities in primary 
and secondary perniosis patients.
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(e.g. antiphospholipid antibodies, antinuclear antibodies) found 
in secondary perniosis patients [20].

We observed that patients with secondary perniosis demonstrated 
more severe lesions and chronic disease when compared to 
patients with primary perniosis. Our results align with studies 
linking secondary perniosis with persistence of symptoms beyond 
the cold seasons [6]. The difference in severity is perhaps related 
to the chronicity of concomitant systemic disorders and their 
contributions to the pathogenesis of perniosis. The presence 
of an underlying disorder provides extended opportunities for 
continued disease progression. Further research is necessary to 
elucidate the roles that various diseases play in the clinical course 
of secondary perniosis. 

An analysis of laboratory values noted that patients with primary 
perniosis were more likely to exhibit abnormally low hemoglobin 
levels. This is a new finding that has not yet been reported in 
existing literature. The low levels of hemoglobin found in 
perniosis patients may be related to the prolonged, inflammatory 
vasoconstriction of blood vessels key to the pathogenesis of 
idiopathic, cold-induced perniosis. However, additional research 
is warranted to reveal the underlying mechanisms in which low 
hemoglobin is caused by, or correlated with, primary perniosis. 

Among perniosis patients, the most common treatments 
used include corticosteroids, calcium channel blockers, 
hydroxychloroquine, and antibiotics. Applicably, the use and 
efficacy of such medications are supported by Yang et al. and 
other studies [9,21,22]. We observed key differences in the use 
of specific medications for primary perniosis versus secondary 
perniosis. Secondary perniosis is treated significantly more often 
with hydroxychloroquine and calcium channel blockers than 
primary perniosis. Alternatively, primary perniosis is most often 
treated with corticosteroids. This distinction is hypothesized 
to be related to the cold versus illness etiology of the two 
subtypes. However, well-documented evidence for the value 
of other medications such as oral pentoxyfylline and topical 
nitroglycerine exist, providing physicians with informative insight 
regarding the value of these less commonly used medications 
[6,23]. Finally, the efficacy of nifedipine, a calcium channel 
blocker and one of the most common treatments used for the 
treatment of secondary perniosis, is questioned by Souwer et al., 

suggesting that nifedipine is not superior to placebo for treating 
chronic perniosis [24]. These results hold significant implications 
for determining the first-line therapy for perniosis. Additional 
research is warranted to clarify the appropriate use of various 
medications. 

The above differences provide an opportunity to initiate 
further research on the classification, impact, and treatment of 
perniosis. The strength of this study is in its high numbers as well 
as the accuracy of diagnosis of perniosis, as certified by clinical 
assessment, histologic analysis, and photographic evaluation 
performed by dermatologists at the Cleveland Clinic. One 
limitation of the present analysis is given the low incidence of 
perniosis, not all measures of the primary perniosis group were 
tested. Consequently, we excluded presentation of comparisons 
with less than 6 patients per group, as these tests are unlikely 
to be meaningful. In addition, given the retrospective nature of 
the data collection, some measures have some missing data. 
Analyses were performed at the complete case level, which 
assumes that missing data are not related to the study group or 
to other measures being compared.

Conclusion
As perniosis is relatively rare, an up-to-date review characterizing 
the disease helps alleviate excessive anxiety for physicians and 
patients. Perniosis patients should avoid common triggers such 
as cold conditions. Physicians should emphasize clinical and 
laboratory assessment of concomitant vascular and autoimmune 
diseases. Additionally, physicians should discuss the clinical 
course, including the likelihood of recurrent symptoms, as well 
as effective treatments available for perniosis. Importantly, 
physicians should consider the broad spectrum of medications, or 
combinations of medications, available for the optimal treatment 
of perniosis, discerning which is most suitable for each patient. 
Further research is warranted to elucidate the differences that 
exist in the pathogenesis, disease progression, and clinical 
management of primary versus secondary perniosis, as well as 
the impact that systemic disorders have on the clinical course of 
secondary perniosis. 

Capsule Summary
•	 Perniosis is a subtype of vasculitis often triggered by cold 

conditions or illnesses.

•	 Patients with secondary perniosis tend to have more 
severe lesions and autoimmune comorbidities than 
patients with primary perniosis. 

•	 Recommendations should emphasize screening for 
vascular disorders and autoimmune diseases, monitoring 
hemoglobin levels, and early treatment of skin lesions.
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