
O R I G I N A L  R E S E A R C H

Trends and Associations of Chilblains Prevalence 
with Connective Tissue Diseases, Including 
COVID-19 Incidence
Yahya Argobi 1,2

1Dermatology Department, King Khalid University, Abha, Saudi Arabia; 2Dermatology Department, Massachusetts General Hospital, Boston, 
MA, USA

Correspondence: Yahya Argobi, Al-Gara’a, College of Medicine, Abha, 62529, Saudi Arabia, Email yahya.derm@gmail.com 

Background: Chillblains, also known as perniosis, are inflammatory skin lesions that have long been associated with exposure to low 
temperatures. However, their co-occurrence with autoimmune illnesses and viral infections, particularly COVID-19, has received 
increased attention. This study was designed to examine chilblains’ documented prevalence and association with autoimmune diseases 
and COVID-19.
Methods: This was a descriptive cross-sectional study carried out at Mass General Brigham (MGB), an extensive integrated 
healthcare system situated in Greater Boston, Massachusetts. The study included patients with a confirmed diagnosis of chilblains 
from 2014 to 2021 and COVID-19 from 2020 to 2021. The study was approved by the Mass General Brigham Human Research 
Committee, ensuring compliance with ethical standards.
Results: During the study, 24,711 charts were reviewed, identifying 1478 patients with chilblains, resulting in an overall registered 
prevalence of 0.02463%. The majority of chilblains patients were female (72.5%), with the highest proportion in the 31–30-year age 
group (31.3%). 169 (11.43%) patients were identified with autoimmune diseases, predominantly females (94.1%). The most prevalent 
condition among them was systemic lupus erythematosus (SLE) (52.6%). Among COVID-19-positive patients (n = 88,763), 30 were 
diagnosed with chilblains, leading to a prevalence of 0.033%. Females (66.7%) and individuals aged 40–50 (56.7%) were predomi
nantly affected.
Conclusion: This study found a low prevalence primarily among young females and a significant correlation with connective tissue 
disorders like SLE. The study also notes a rare occurrence of chilblains in COVID-19 patients, suggesting a possible association that 
requires further investigation, particularly regarding demographic patterns within this subgroup.
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Introduction
Chilblains, also known as perniosis, have intrigued, and perplexed the medical community for centuries. Dermatologists 
in Europe noted a significant rise in chilblains at the beginning of 2020, with most cases reported from England, France, 
and northern Europe. However, current data also indicate an increasing number of cases from the United States.1 These 
are inflammatory dermatoses that typically affect the dorsal feet or hands during damp and cold weather, not necessarily 
freezing conditions, and have been associated with COVID-19.2–6 Symptoms usually manifest within 12–24 hours after 
exposure and include swelling, burning, redness, itching, and painful toes.7,8 Although less common, lesions on the ears, 
nose, and trunk can also occur, with extremity lesions being the most prevalent.9,10 While chilblains are primarily linked 
to cold exposure, they can also arise from various underlying medical conditions.11

Chilblains are typically classified into two categories: primary and secondary. Secondary chilblains are associated 
with conditions such as immune-mediated inflammatory diseases (IMIDs), infections (including hepatitis), hematological 
disorders, cancer, and drug-related factors. Primary chilblains usually resolve within a few days to three to four weeks. 
However, persistence of lesions, occurrence in warmer climates, or unusual features like ulceration or scarring may 
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warrant investigation for a secondary cause.7 Their association with connective tissue disorders (CTDs) such as systemic 
lupus erythematosus (SLE), systemic sclerosis, scleroderma, dermatomyositis, and Sjogren’s syndrome has been studied, 
suggesting a potential but rare link.7,12

The term “COVID toes” emerged during the pandemic to describe chilblain-like lesions observed in certain COVID- 
19 patients.3,13 The nature of COVID-19 toes remains debated; some scientists consider them a distinct condition, while 
others attribute them to the virus causing typical pernio. This study aims to analyze the documented prevalence of 
chilblains and its associations with connective tissue disorders from 2014 to 2021. Additionally, it seeks to explore the 
incidence rates of chilblains in correlation with COVID-19 cases between January 2020 and June 2021.

Materials and Methods
The research was carried out at Mass General Brigham (MGB), an extensive integrated healthcare system in Greater 
Boston, Massachusetts, covering the period from January 1st, 2014, to June 1st, 2021. The study included patients with 
a confirmed diagnosis of chilblains from 2014 to 2021 and COVID-19 from 2020 to 2021. Data collection was facilitated 
through the Research Patient Data Registry (RPDR) system. This system serves as a centralized clinical database that 
amalgamates information from multiple hospital systems within the MGB network, including Massachusetts General 
Hospital (MGH), Brigham and Women’s Hospital (BWH), North Shore Medical Center (NSMC), Newton-Wellesley 
Hospital (NWH), Faulkner Hospital (FH), Spaulding Rehabilitation Hospital (SRH), Massachusetts Eye and Ear (MEE), 
Dana-Farber Cancer Institute (DFCI), Wentworth-Douglass Hospital (WDH), and Massachusetts College of Pharmacy 
and Health Sciences (MCPHS).

The RPDR incorporates data from various source systems such as the TSI Hospital and IDX physician billing systems 
from BWH and MGH (historical data), the Clinical Data Repository (CDR), Enterprise Master Patient Index (EMPI), and 
EPIC, which are all consolidated within the RPDR warehouse. Presently, this database encompasses clinical data for over 
6 million patients affiliated with Mass General Brigham and offers access to more than 30 types of data tables that can be 
requested through the RPDR Data Request Wizard upon obtaining approval from the Institutional Review Board (IRB). 
The Mass General Brigham Human Research Committee approved the study, ensuring compliance with ethical standards.

The Institutional Review Board (IRB) waived the requirement for patient consent to review medical records as the 
study involved retrospective data collection. All patient data were handled with strict confidentiality, anonymized before 
analysis, and securely stored to prevent unauthorized access. This study used the ethical principles outlined in the 
Declaration of Helsinki.

The data extracted from the RPDR comprise demographic details of patients, including age, gender, ethnicity, and 
autoimmune diseases associated with chilblains. Informed consent was obtained from the study participants.

Data were analyzed using SPSS version 26. Descriptive data were spread out to recapitulate. The mean and standard 
deviation (±SD) were calculated for every quantitative variable. The frequency and percentages were calculated for 
qualitative variables.

Results
A total of 24,711 charts were reviewed during the study period, including 1478 patients diagnosed with chilblains, 
equating to an overall registered prevalence of 0.02463%. Among these patients, the majority were female, comprising 
1071 individuals (72.5%), while the remaining 407 (27.5%) were male. Regarding age distribution, the most significant 
proportion of patients, 463 (31.3%), fell within the 31–30-year age group, followed by those over 60 years old, 
accounting for 295 (19.9%). The 31–40-year age bracket comprised 252 (17.1%), while individuals aged 51–60 years 
represented 230 (15.6%) patients.

Regarding racial demographics, the sample exhibited diversity, with the majority being white, consisting of 1247 
(84.3%) patients. This was followed by Black 45 (3.1%), Hispanic 16 (1.1%), Asian 86 (5.8%), and other 84 cases 
(5.7%). Table 1.

A total of 169 patients were identified with autoimmune diseases with prevalence of 11.43%, with a higher 
representation of females, 159 (94.1%). Among the age groups, aged 20–30 years formed the largest cohort with 48 
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(28.4%), followed by those over 60 years 39 (23%), 51–60 years 36 (21.4%), 31–40 years 26 (15.4%), and those aged 
41–50 years 20 (11.8%).

In terms of racial demographics, the majority of patients identified as White, comprising 133 (78.7%), while smaller 
proportions identified as Black 13 cases (7.7%), Hispanic 4(2.4%), Asian 9(5.3%), and individuals from other racial 
backgrounds with 10 (5.9%). Table 2.

Table 1 Demographic Characteristics of the 
Patients with Chilblains (n = 1478)

Demographics Frequency Percentages

Gender

Male 407 27.5

Female 1071 72.5

Age group

0–20 years 129 8.7

21–30 years 463 31.3

31–40 years 252 17.1

41–50 years 109 7.4

51–60 years 230 15.6

>60 years 295 19.9

Ethnicity

White 1247 84.3

Black 45 3.1

Hispanic 16 1.1

Asian 86 5.8

Other 84 5.7

Table 2 Demographic Characteristics of 
Patients with Autoimmune Disease in 
Chilblains (n = 169)

Variables Frequency Percentages

Gender

Male 10 5.9

Female 159 94.1

Age group

20–30 years 48 28.4

31–40 years 26 15.4

41–50 years 20 11.8

51–60 years 36 21.4

(Continued)
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Out of 169 patients, systemic lupus erythematosus (SLE) emerged as the most prevalent condition, affecting 89 
(52.6%) patients. Among the SLE cases, the majority were female patients, 86 (50.8%) falling within the age group of 20 
to 40 years. Dermatomyositis was identified in 7 patients (8.33%), of whom 5 were female, and these cases were 
primarily observed in individuals over 60 years old. Systemic sclerosis was manifested in 15 (4.14%), all of whom were 
female and concentrated within the age group of 50 years. Furthermore, Sjogren’s syndrome was detected in 58 patients 
(34.31%), with majority female 55 (90%) and predominantly in the age group of 40 to 60 years. Figure 1

During the same study period, there were 88,763 COVID-positive patients, among whom 30 presented with 
chilblains. This indicates a prevalence of chilblains in COVID patients of 0.033%. Among those with both COVID 
and chilblains, the majority 20 (66.7%) were female, while males accounted for only 10 (33.3%). Furthermore, a majority 
of cases 17 (56.7%) fell within the age group of 40 to 50 years, and 23 (76.7%) cases were among individuals of white 
ethnicity.

Figure 1 Distribution of autoimmune disease with chilblains (n = 169).

Table 2 (Continued). 

Variables Frequency Percentages

>60 years 39 23.0

Ethnicity

White 133 78.7

Black 13 7.7

Hispanic 4 2.4

Asian 9 5.3

Other 10 5.9

https://doi.org/10.2147/CCID.S486402                                                                                                                                                                                                                                                                                                                                                                                                                     Clinical, Cosmetic and Investigational Dermatology 2025:18 342

Argobi                                                                                                                                                                                

Powered by TCPDF (www.tcpdf.org)



Discussion
This study examined the occurrence of chilblains from 2014 to 2021 and its associations with COVID-19 and connective 
tissue diseases (CTDs). In our study population, the prevalence of chilblains was notably low, at 0.02463%, consistent 
with prior research indicating its limited prevalence.14,15 Chilblains are typically more prevalent in women,1 aligning 
with our findings and previous reports that women have a significantly higher prevalence of chilblains compared to 
men.14,16–18 This gender disparity may stem from various factors such as the slender body habit common among young 
girls and the likelihood of young individuals working in poorly heated environments after leaving school. Additionally, 
immunological differences between genders or fluctuations in hormone levels could also play a role,7 although further 
investigation is needed to elucidate these underlying causes.

One unexpected finding was that the age group of 31 to 40 years old had the highest occurrence of chilblains, contrary 
to the long-held belief that children and young individuals are more susceptible to chilblains.14–17 This disparity may be 
attributed to changes in how chilblains present over time or potential underreporting in younger age groups, highlighting 
the need for continued research to better understand these trends.

The majority of chilblains cases are considered idiopathic. However, previous research has linked chilblains to 
various CTDs such as antiphospholipid syndrome, rheumatoid arthritis, SLE, cryofibrinogenemia, as well as blood 
dyscrasias and Raynaud’s disease.1,14,19,20 The observed correlation of 11.43% between chilblains and CTDs in this study 
is consistent with other findings suggesting a possible connection, although it underscores how rare this association is.1,7 

Specifically, SLE emerged as the most common CTD linked to chilblains, particularly among younger women, 
reaffirming the known demographic overlap between chilblains and SLE.16–18,21,22

The second most common syndrome associated with chilblains, primarily affecting women in their 40s and 60s, was 
Sjogren’s syndrome. Conversely, dermatomyositis was uncommon and mainly impacted women over 60, while systemic 
sclerosis was predominantly found in women over 50. These findings suggest a potential correlation between age, gender, 
and specific autoimmune and inflammatory disorders (AIDs) when chilblains are present. It is crucial for healthcare 
providers to recognize chilblains as a potential indicator of underlying CTDs, especially SLE, particularly in high-risk 
patients.

The study revealed an uncommon association with the notably low co-occurrence rate (0.033%) of chilblains in 
COVID-19 positive patients. This finding aligns with previous research indicating rare instances of chilblains in COVID- 
19 positive individuals.3–5,23 Further investigation is warranted to explore this potential link, given that the exact 
mechanism connecting COVID-19 and chilblains remains elusive. Additional research is necessary to determine whether 
the demographic trends observed in this subgroup, characterized by a predominance of white ethnicity and female 
gender, signify a genuine association or merely reflect the demographics of the COVID-19 population.

This study’s strengths lie in its size, community-based approach, utilization of a historical control group, validation 
through a review of medical records, and a design that incorporates regional variations in weather patterns by utilizing 
location-month as the unit of observation. However, there are limitations to consider, including the absence of access to 
reliable testing and the study population’s restriction to a specific northeastern United States healthcare system, which 
could affect generalizability. Additionally, the study did not assess the duration or severity of chilblains, which could be 
valuable information for future research and follow-up studies.

Conclusion
In conclusion, this research sheds light on the epidemiology and associations of chilblains within the context of 
autoimmune diseases and COVID-19. The study revealed a low prevalence of chilblains, with a notable predominance 
among young females. Connective tissue disorders, especially SLE, showed a significant correlation with chilblains, 
emphasizing the importance of considering underlying autoimmune conditions in chilblains patients. The study also 
highlighted a rare co-occurrence of chilblains in COVID-19 positive patients, indicating a potential but not fully 
understood association. Further investigation is warranted to elucidate the mechanisms linking COVID-19 and chilblains, 
especially regarding demographic patterns observed in this subgroup.

Clinical, Cosmetic and Investigational Dermatology 2025:18                                                                  https://doi.org/10.2147/CCID.S486402                                                                                                                                                                                                                                                                                                                                                                                                    343

Argobi

Powered by TCPDF (www.tcpdf.org)



Disclosure
The author reports no conflicts of interest in this work.

References
1. Takci Z, Vahaboglu G, Eksioglu H. Epidemiological patterns of perniosis, and its association with systemic disorder. Clin Exp Dermatol. 2012;37 

(8):844–849. doi:10.1111/j.1365-2230.2012.04435.x
2. Piccolo V, Neri I, Filippeschi C, et al. Chilblain-like lesions during COVID-19 epidemic: a preliminary study on 63 patients. J Eur Acad Dermatol 

Venereol. 2020;34(7):e291–e293. doi:10.1111/jdv.16526
3. Galvan Casas C, Catala A, Carretero Hernandez G, et al. Classification of the cutaneous manifestations of COVID-19: a rapid prospective 

nationwide consensus study in Spain with 375 cases. Br J Dermatol. 2020;183(1):71–77. doi:10.1111/bjd.19163
4. Saenz Aguirre A, De la Torre Gomar FJ, Rosés-Gibert P, Gimeno Castillo J, Martinez de Lagrán Alvarez de Arcaya Z, Gonzalez-Perez R. Novel 

outbreak of acral lesions in times of COVID-19: a description of 74 cases from a tertiary University Hospital in Spain. Clin Exp Dermatol. 2020;45 
(8):1065–1067. doi:10.1111/ced.14294

5. de Masson A, Bouaziz JD, Sulimovic L, et al. Chilblains is a common cutaneous finding during the COVID-19 pandemic: a retrospective 
nationwide study from France. J Am Acad Dermatol. 2020;83(2):667–670. doi:10.1016/j.jaad.2020.04.161

6. Le Cleach L, Dousset L, Assier H, et al. Most chilblains observed during the COVID-19 outbreak occur in patients who are negative for COVID-19 
on polymerase chain reaction and serology testing. Br J Dermatol. 2020;183(5):866–874. doi:10.1111/bjd.19377

7. Dubey S, Joshi N, Stevenson O, Gordon C, Reynolds JA. Chilblains in immune-mediated inflammatory diseases: a review. Rheumatology. 2022;61 
(12):4631–4642. doi:10.1093/rheumatology/keac231

8. Çakmak S K, Gönül M, Oğuz ID, Yayla D, Gül U, Köse K. Demographical, laboratory and associated findings in patients with perniosis. J Eur 
Acad Dermatol Venereol. 2014;28(7):891–894. doi:10.1111/jdv.12199

9. Wollina U. Disorders Caused by Physical and Chemical Damage. 2022:775–793.
10. Wang HY, Robson DC, Kim SJ. Annular vasculitic lesions. Clin Dermatol. 2023;41(3):326–339. doi:10.1016/j.clindermatol.2023.07.002
11. Bonamigo RR, Dornelles SIT. Dermatology in Public Health Environments: A Comprehensive Textbook. Springer; 2023.
12. Karadag AS, Parish LC, Wang JV. Roxburgh’s Common Skin Diseases. CRC Press; 2022.
13. Pendlebury GA, Oro P, Haynes W, Merideth D, Bartling S, Bongiorno MA. The impact of COVID-19 pandemic on dermatological conditions: 

a novel, comprehensive review. Dermatopathology. 2022;9(3):212–243. doi:10.3390/dermatopathology9030027
14. Viguier M, Pinquier L, Cavelier-Balloy B, et al. Clinical and histopathologic features and immunologic variables in patients with severe chilblains. 

A study of the relationship to lupus erythematosus. Medicine. 2001;80(3):180–188. doi:10.1097/00005792-200105000-00004
15. Guadagni M, Nazzari G. Acute perniosis in elderly people: a predictive sign of systemic disease? Acta Derm Venereol. 2010;90(5):544–545. 

doi:10.2340/00015555-0918
16. Page EH, Shear NH. Temperature-dependent skin disorders. J Am Acad Dermatol. 1988;18(5 Pt 1):1003–1019. doi:10.1016/s0190-9622(88)70098- 

5
17. Prakash S, Weisman MH. Idiopathic chilblains. Am J Med. 2009;122(12):1152–1155. doi:10.1016/j.amjmed.2009.07.011
18. Cribier B, Djeridi N, Peltre B, Grosshans E. A histologic and immunohistochemical study of chilblains. J Am Acad Dermatol. 2001;45(6):924–929. 

doi:10.1067/mjd.2001.117861
19. Cappel JA, Wetter DA. Clinical characteristics, etiologic associations, laboratory findings, treatment, and proposal of diagnostic criteria of pernio 

(chilblains) in a series of 104 patients at mayo clinic, 2000 to 2011. Mayo Clin Proc. 2014;89(2):207–215. doi:10.1016/j.mayocp.2013.09.020
20. Crowson AN, Magro CM. Idiopathic perniosis and its mimics: a clinical and histological study of 38 cases. Hum Pathol. 1997;28(4):478–484. 

doi:10.1016/s0046-8177(97)90038-1
21. Doutre MS, Beylot C, Beylot J, Pompougnac E, Royer P. Chilblain lupus erythematosus: report of 15 cases. Dermatology. 1992;184(1):26–28. 

doi:10.1159/000247494
22. Petri M, Orbai AM, Alarcón GS, et al. Derivation and validation of the systemic lupus international collaborating clinics classification criteria for 

systemic lupus erythematosus. Arthritis Rheum. 2012;64(8):2677–2686. doi:10.1002/art.34473
23. McCleskey PE, Zimmerman B, Lieberman A, et al. Epidemiologic analysis of chilblains cohorts before and during the COVID-19 pandemic. JAMA 

Dermatol. 2021;157(8):947–953. doi:10.1001/jamadermatol.2021.2120

Clinical, Cosmetic and Investigational Dermatology                                                                    

Publish your work in this journal 
Clinical, Cosmetic and Investigational Dermatology is an international, peer-reviewed, open access, online journal that focuses on the latest 
clinical and experimental research in all aspects of skin disease and cosmetic interventions. This journal is indexed on CAS. The manuscript 
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www. 
dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/clinical-cosmetic-and-investigational-dermatology-journal

Clinical, Cosmetic and Investigational Dermatology 2025:18 344

Argobi                                                                                                                                                                                

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1111/j.1365-2230.2012.04435.x
https://doi.org/10.1111/jdv.16526
https://doi.org/10.1111/bjd.19163
https://doi.org/10.1111/ced.14294
https://doi.org/10.1016/j.jaad.2020.04.161
https://doi.org/10.1111/bjd.19377
https://doi.org/10.1093/rheumatology/keac231
https://doi.org/10.1111/jdv.12199
https://doi.org/10.1016/j.clindermatol.2023.07.002
https://doi.org/10.3390/dermatopathology9030027
https://doi.org/10.1097/00005792-200105000-00004
https://doi.org/10.2340/00015555-0918
https://doi.org/10.1016/s0190-9622(88)70098-5
https://doi.org/10.1016/s0190-9622(88)70098-5
https://doi.org/10.1016/j.amjmed.2009.07.011
https://doi.org/10.1067/mjd.2001.117861
https://doi.org/10.1016/j.mayocp.2013.09.020
https://doi.org/10.1016/s0046-8177(97)90038-1
https://doi.org/10.1159/000247494
https://doi.org/10.1002/art.34473
https://doi.org/10.1001/jamadermatol.2021.2120
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Disclosure

