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Abstract 
Morphea is an uncommon inflammatory disorder 
characterized by progressive sclerosis of the skin 
and soft tissues. We describe the novel occurrence 
of generalized morphea profunda arising in close 
temporal association with the COVID-19 messenger 
ribonucleic acid vaccination series. An 80-year-old 
man presented with numerous areas of firm, tight 
skin across his trunk and extremities with 
associated itching and burning. He denied 
characteristic symptoms of systemic sclerosis. 
Physical examination revealed numerous 
indurated plaques, some with porcelain-white or 
sclerotic yellow centers, on the bilateral dorsal 
forearms, anterior waistline, and bilateral legs. 
There was no evidence of sclerodactyly or 
inflammatory arthritis. Punch biopsies showed 
thickened collagen bundles in the reticular dermis, 
diminished periadnexal fat, and a perivascular and 
interstitial mononuclear cell infiltrate. The 
hyalinizing fibrosing reaction extended into the fat 
and was manifested by notable expansion of the 
interlobular septa of the fat by dense collagen. He 
started on oral methotrexate with significant 
improvement in symptoms and lesion induration 
at 14-month follow-up. This case report provides 
further insight into the potential dermatologic 
adverse events associated with COVID-19 
messenger ribonucleic acid vaccination. Further 
investigation is needed to determine any 
predisposing patient-specific intrinsic factors, 
unrecognized pathophysiologic mechanisms, and 
approximate incidence of such adverse events. 

Introduction 

Morphea is an uncommon inflammatory disorder char
acterized by progressive sclerosis of the skin and soft tis
sues, often leading to significant morbidity. Various local 
and systemic triggers have been reported to include both 
infection and vaccination. This manuscript describes a 
case of generalized morphea profunda arising in close 
temporal association with the COVID-19 messenger ri
bonucleic acid (mRNA) vaccination series. 

Case Synopsis 

An 80-year-old man with coronary artery disease and in
sulin-dependent type II diabetes mellitus presented with 
numerous areas of firm, tight skin across his trunk and 
extremities with associated itching and burning. His first 
lesion developed on his left forearm approximately one 
month after completing the Pfizer-BioNTech COVID-19 
mRNA vaccination series (Pfizer Inc, New York, NY). The 
lesions then spread to both upper extremities, both 
lower extremities, and across his waistline. As the 
plaques enlarged and thickened, he reported significant 
nocturnal pruritus and feelings of stiffness with move
ment. He denied any preceding illnesses, including 
COVID-19, and denied any other recent vaccinations. He 
also denied symptoms of systemic sclerosis including 
stiffness of his fingers, shortness of breath, Raynaud 
phenomenon, and joint pain/swelling. Of note, the pa
tient was previously seen by an outside dermatologist 
who biopsied the patient and histopathology from his 
right forearm was read as septal panniculitis consistent 
with erythema nodosum; he sought a second opinion 
prior to receiving any treatment. 

Physical examination revealed indurated, hyperpig
mented plaques on the bilateral dorsal forearms, sym
metric, indurated plaques with central areas of porce
lain-white color change on the anterior waistline, and 
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Figure 1. Indurated, hyperpigmented plaques of the A) 
right and B) left dorsal forearms. 

Figure 2. Symmetric, indurated plaques of the A) right and 
B) left waist underlying the patient’s beltline with central 
areas of porcelain-white color change suggesting a possible 
overlying component of lichen sclerosus. 

indurated plaques with sclerotic yellow centers and ery
thematous borders on the bilateral legs (Figures 1-3). 
There was no evidence of sclerodactyly or inflammatory 
arthritis. Punch biopsies of the left anterior leg and calf 
showed thickened collagen bundles in the reticular der
mis, diminished periadnexal fat, and a perivascular and 
interstitial mononuclear cell infiltrate (Figure 4A). The 
hyalinizing fibrosing reaction extended into the fat and 
was manifested by a striking pattern of expansion of 
the interlobular septa of the fat by dense collagen. (Fig
ure 4B). Complete blood count, comprehensive meta
bolic panel, erythrocyte sedimentation rate, and antinu
clear antibody were within normal limits. Based on 
clinical presentation, histopathology, and laboratory test
ing, the patient was diagnosed with generalized morphea 
profunda and started on methotrexate 10mg weekly, 
titrated to 15mg weekly within 8 weeks. Prednisone was 
avoided owing to concerns for hyperglycemia in the set
ting of diabetes mellitus. After four weeks of treatment, 
the patient’s symptoms of pruritus and burning were im
proved. At 14-month follow-up, the involved sites were 
softer, less indurated, and nearly asymptomatic. 

Discussion 

COVID-19 infection-associated morphea and COVID-19 
mRNA vaccine-associated morphea have been previously 
reported.1‑10 Although generalized morphea profunda 
has been reported following COVID-19 infection, the cur
rent case demonstrates its novel occurrence following 
the COVID-19 mRNA vaccination series.10 Reported cases 
of morphea following COVID-19 vaccination are summa
rized (Table 1). Lesion onset was typically within 7 to 20 
days of inoculation, with affected areas including the ab
domen, back, chest, limbs, breasts, and axillae. All but 
one case involved morphea distant to the vaccination 
site, with only the case described by Veraldi et al having 
morphea confined to the site of inoculation.3‑9 Treat
ment regimens varied, with common interventions in
cluding methotrexate, topical corticosteroids, topical 
tacrolimus, and topical calcipotriol. Notably, a favorable 
treatment response was observed in all cases in which 
treatment response was mentioned. This collection of 
cases highlights the association between COVID-19 vacci
nation and the development of morphea, contributing to 
the growing body of evidence on vaccine-associated au
toimmune responses.3‑9 

A variety of vaccinations, other injections, cutaneous 
trauma, radiation, and herpes zoster infection have been 
reported to trigger morphea.11,12 Documented triggers 
are primarily localized cutaneous events. In contrast, sys
temic sclerosis has been attributed to systemic events, 
including chemical and/or pollutant exposures, systemic 
infections, and oral medications.13 Evidence suggests 
that these observations are an oversimplification of the 
complex immunologic processes underlying the devel
opment of these conditions. Reported cases of vaccine-
associated morphea often describe initial lesions at the 
vaccination site with eventual spread to distant sites, in
dicating that a local trigger may cause a systemic im
munologic change.14 In the current case, the patient 
never developed lesions of morphea at his sites of vacci
nation, but rather only at distant sites. This observation 
supports the potential role of a systemic immunologic 
trigger for morphea. 

The immune response associated with both COVID-19 
infection and vaccination is believed to be primarily dri
ven by the SARS-CoV-2 spike glycoprotein 1. Immuno
histochemical analysis of morphea lesions following 
COVID-19 vaccination demonstrated positive staining for 
antispike protein antibodies in vascular structures, in
flammatory cells, and the cytoplasm of epithelial cells 
within eccrine sweat glands.4 It is hypothesized that anti
genic cross-reactivity between the spike protein and hu
man tissue may trigger immune-mediated conditions 
such as morphea.11 This proposed mechanism offers a 
potential explanation for the occurrence of morphea in 
association with both COVID-19 infection and COVID-19 
vaccination, as both are associated with the spike protein 
as a primary immunogenic target. 

In this case, the patient developed broad lesions of 
morphea across his entire waist, likely representing an 
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Figure 3. Indurated plaques, some with erythematous borders and sclerotic yellow centers, of the A) right and B) left legs. 
C) Right medial leg with a dimpled, tethered-down appearance characteristic of morphea profunda. 

Figure 4. Histopathology findings from a punch biopsy from the left anterior leg. A) Square biopsy specimen with 
thickened collagen bundles, diminished periadnexal fat, and a perivascular and interstitial mononuclear cell infiltrate 
(hematoxylin & eosin, x4). B) The hyalinizing fibrosing reaction extends into fat with dense collagen expanding the 
interlobular septa (hematoxylin & eosin, x20). 

isomorphic response, ie, koebnerization to chronic fric
tion and pressure from his waistband and belt. A cross-
sectional survey by Grabell et al found evidence for skin 
trauma or friction in the clinical distribution of morphea 
at the onset of disease in 16% of patients surveyed.11 

This observation suggests that patients with morphea 
should avoid unnecessary skin trauma from chronic fric
tion, pressure, or even elective procedures because of a 

potentially heightened risk for disease progression via an 
isomorphic response.11 

This patient initially presented with a presumed di
agnosis of erythema nodosum based on a prior biopsy 
demonstrating septal panniculitis. In morphea profunda, 
the classic fibrosing reaction that typically prevails in the 
deep and mid-reticular dermis in classic morphea in
volves the interlobular septa of the fat. Other causes of 
hyalinizing expansion of the fat include eosinophilic fasci
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Table 1. Comparison of Cases of COVID-19 Vaccination-Induced Morphea. 

Authors Year of 
Publication 

Patient 
Gender 

Patient 
Age 

Area 
Affected 

COVID-19 
vaccine 

Time 
from 
COVID 
Vaccine 

Treatment/
Response 

Paolino G 
et al 

2022 F 61 Abdomen, 
back, lower 
limbs 

Comirnaty© 15 days 
after 1st 

dose 
and 15 
days 
after 
2nd 

dose 

Clobetasol 
cream and MTX 
7.5mg/week; 
MTX later 
replaced with 
MMF due to 
hepatotoxicity. 
Good 
improvement. 

Paolino G 
et al 

2022 F 52 Abdomen, 
chest, 
upper 
limbs 

Comirnaty© 7 days 
after 
2nd 

dose 

MTX 7.5mg/
week 
Good 
improvement. 

Paolino G 
et al 

2022 M 64 Upper 
limbs, 
abdomen 

Vaxzevria © 20 days 
after 1st 

dose 

Topical 
tacrolimus 
0.1%. 
Improvement. 

Paolino G 
et al 

2022 F 73 Lower 
limbs, 
abdomen 

Comirnaty© 20 days 
after 
2nd 

dose 

Topical 
tacrolimus 
0.1%. Good 
improvement. 

Metin Z 
Celepli P 

2022 F 55 Left breast 
and axilla 

Comirnaty© 4 weeks 
after 
2nd 

dose 

Clobetasol 
pomade and 
calcipotriol 
pomade. 
Regression of 
lesions. 

Alhayaza et 
al 

2023 F 63 Right 
shoulder, 
trunk, 
extremities 

Comirnaty© 2 weeks 
after 
2nd 

dose 

Clobetasol and 
MTX 15mg/
week for three 
months. 
No mention of 
treatment 
response. 

Antoñanzas 
et al 

2022 F 45 Back Spikevax © 14 days 
after 1st 

dose 

Betamethasone 
and topical 
calcipotriol. 
Great 
improvement. 

Antoñanzas 
et al 

2022 F 52 Abdomen 
and thighs 

Comirnaty 
© 

6 weeks 
after 
2nd 

dose 

Topical 
corticosteroids 
and MTX 
15mg/m2/week. 
Lesions 
regressed 
following 
initiation of 
MTX. 

Aryanian 
et al 

2022 F 70 Arms with 
extension 
to all body 
surface 
areas after 
a diffuse 

Vaxzevria © 2 days 
after 1st 

dose 

MTX and 
topical 
corticosteroids. 
No mention of 
treatment 
results. 
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Authors Year of 
Publication 

Patient 
Gender 

Patient 
Age 

Area 
Affected 

COVID-19 
vaccine 

Time 
from 
COVID 
Vaccine 

Treatment/
Response 

maculo-
papular 
eruption 

Shakoei 
et al 

2022 F 25 Generalized Vaxzevria © 10 days 
after 1st 

dose 

Prednisone and 
MTX. 
Mild 
improvement. 

Veraldi S 
et al 

2022 F 79 At 
vaccination 
site: lateral 
surface of 
the right 
arm 

Comirnaty© 1 
month 
after 1st 

dose 

No mention of 
treatment. 

Abbreviations: MMF, mycophenolate mofetil; MTX, methotrexate. 

itis, necrobiosis lipoidica, and a chronic pauci-inflamma
tory fibrosing phase of erythema nodosum. Thus, clin
icopathologic correlation to include lesion morphology, 
distribution, and symptoms of tightness and pain is es
sential to the diagnosis of morphea. 

Conclusion 

This case report provides further insight into the poten
tial dermatologic adverse events associated with 
COVID-19 mRNA vaccination. Further investigation is 
needed to determine any predisposing patient-specific 

intrinsic factors, unrecognized pathophysiologic mecha
nisms, as well as an approximate incidence of such ad
verse events among the various commercially available 
COVID-19 mRNA vaccines. 
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