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The Total Improvement Score (TIS), which is used as the primary efficacy measure in 

dermatomyositis (DM) clinical trials, lacks a skin-specific measure. However, skin is a defining 

feature of DM. This study evaluated a new composite outcome measure, the Dermatomyositis 

Outcomes for Muscle and Skin (DMOMS), which consists of improvement from baseline in 

Manual Muscle Testing (MMT), Physician Global Assessment (PGA) and Patient Global 

Assessment (PtGA), all weighted as in TIS except a 50% weight increase in PtGA, and the 

Cutaneous Dermatomyositis Disease Area and Severity Index-Activity (CDASI-A), weighted 

equally to MMT. Each component was scored on a point-based scale as indicated in Table 1. All 

component scores were collected at Baseline and Weeks 16-52 in the lenabasum phase 3 study. 

Patients that had Ó10-point improvement in MMT scores or Ó8-point improvement in CDASI-A 

scores at each timepoint from Baseline were considered responders. The study population 

consisted of 174 DM patients with 81% female and 75% Caucasian. Mean (SD) age was 51.9 

(12.2) years. Mean change at each timepoint in DMOMS and TIS for both skin and muscle 

responders and non-responders is depicted in Figure 1. Compared to TIS, DMOMS captures 

greater improvement in both muscle and skin response, without any increase in score in non-

responders. DMOMS may perform well as an outcome measure in DM trials that include 

patients with both muscle and skin involvement.   
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DYSREGULATED PATHWAYS AND POTENTIAL BIOMARKERS IN 
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Plasma-derived DNA-containing EVs have been shown to induce STING-mediated 

inflammation in dermatomyositis (DM), but their protein content is not well characterized. We 

collected EVs from plasma of 17 DM patients and 5 controls and analyzed their content by mass-

spectrometry. Sixty-seven proteins were uniquely detected in the patient cohort. Thirty-five were 

differentially expressed, of which 13 were upregulated and 22 downregulated. Over-

representation analysis found unique and upregulated proteins enriched for myeloid mediated 

immunity, glutathione metabolism, nucleic acid synthesis and vesicle transport pathways. 

Downregulated proteins were enriched for the classical and lectin complement pathways. The 

diminution of complement components in vesicles may reflect its abundance in target tissues but 

may also reflect host inability to circulate these molecules to damaged tissue, which in a chronic 

stage of disease may have a protective role. Using machine learning (random forest algorithm) 

15 proteins were identified as biomarkers that distinguish patients with DM from controls. Of 

these, the following were validated by ELISA in a separate cohort: The antioxidant enzyme 

glutathione peroxidase 3 (GPX3) was significantly less abundant in patients' EVs (p = 0.04) 

suggesting DM patients may be susceptible to oxidative stress due to defective transport of 

GPX3 by EVs. Two complement proteins, Ficolin-2 (FCN2) and SERPING1 were significantly 

less abundant in patients' EVs (p = 0.007 and 0.006 respectively). Finally, surfactant protein B 

(SFTPB) was expressed almost exclusively in patients with lung disease, rendering it a possible 

marker for pulmonary involvement. Its assessment in plasma of DM patients with ILD revealed 

significantly higher abundance than in plasma of both healthy controls and DM patients without 

pulmonary disease (p<0.0001). In conclusion, our findings indicate GPX3, FCN2 and 

SERPING1 as biomarkers of disease in DM. SFTPB is a potential biomarker for pulmonary 

involvement in DM.   

  

Teaching point: These findings, along with a growing body of evidence, suggest roles for EVs as 

disease biomarkers and prompts further mechanistic studies to elucidate their role not only in 

plasma, but also in muscle and skin.   
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Juvenile dermatomyositis (JDM) is an idiopathic inflammatory myopathy of childhood that 

manifests with proximal muscle weakness and varying degrees of extramuscular pathology. While 

muscle disease is often responsive to first-line systemic corticosteroids and traditional steroid-

sparing immunosuppressants, cutaneous involvement in JDM may persist, precluding complete 

disease remission. Recent transcriptomic analyses have demonstrated striking upregulation of type 

I IFN-stimulated genes in the peripheral blood, muscle, and lesional skin of JDM patients, with 

higher IFN scores corresponding to increased disease severity. As such, type I IFN has increasingly 

emerged as an attractive therapeutic target for both adult and juvenile DM patients, although FDA-

approved therapies are currently lacking. Herein, we describe the case of a 14-year-old female who 

presented to our pediatric Rheumatology-Dermatology Program at Boston Childrenôs Hospital 

with a six-year history of severe, refractory anti-TIF-1g JDM. Despite adequate trials of systemic 

steroids, hydroxychloroquine, methotrexate, mycophenolate mofetil, cyclosporine, tacrolimus, 

tofacitinib, rituximab, and intravenous immunoglobulin (IVIg), she reported minimal 

improvement in her cutaneous disease (Figure 1, A-D). Given the patientôs elevated serum IFN-

beta levels (8 pg/mL, normal <=2 pg/mL), a trial of anifrolumab, a monoclonal antibody targeting 

type I IFN receptor subunit 1, was considered. After potential risks were reviewed, the patient and 

her family opted to pursue treatment. Within 72 hours of undergoing her first infusion of 

anifrolumab, the patient noted dramatic symptomatic improvement in her eruption and provided 

home photos demonstrating brisk resolution of erythema (Figure 1, E-H). Upon follow-up in clinic 

56 days later, further improvement in erythema was noted, as codified by a significant reduction 

in the Cutaneous Dermatomyositis Disease Area and Severity Index Activity Score (CDASI-A) 

from 36 to 8 (Figure 2, I-L). To our knowledge, this is the first report of a case of refractory 

cutaneous DM treated with anifrolumab. The selection of anifrolumab was motivated by the 

patientôs severe, disabling, and recalcitrant disease (including to JAK inhibition) and serologic 

evidence of elevated IFN-beta. Not only did the patient demonstrate significant clinical 
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improvement with just one infusion of anifrolumab (including a 28-point reduction in CDASI 

score where a reduction in 4-5 points is considered clinically meaningful), but the rapidity of 

clinical improvement within a matter of days was striking. We therefore aim to highlight the 

importance of the type I IFN axis in refractory cutaneous DM and highlight anifrolumab as a viable 

therapeutic option for those patients with contraindications to standard therapies.   

Teaching point: Anifrolumab may be a promising therapeutic option for recalcitrant cutaneous 

dermatomyositis, particularly in those patients with contraindications to standard therapies.   

Category: Dermatomyositis   

  

 Figure 1: Rapid improvement in cutaneous juvenile dermatomyositis disease activity with 

anifrolumab initiation    

  

A 14-year-old girl with a six-year history of severe, refractory anti-TIF-1g JDM presented with a 

diffuse photosensitive eruption and proximal muscle weakness. After an adequate five-month trial 

of tofacitinib (10mg twice daily) and IVIg (2mg/kg every four weeks), the patient experienced 

improvement in muscle strength and radiographic resolution of myositis, but continued to 

experience severe cutaneous disease activity as exemplified by persistent, deep red erythema and 

poikiloderma on her face (A), chest (B), abdomen, upper back (C), extensor arms (D) and 

anterolateral legs. Within 72 hours of receiving anifrolumab, the patient experienced dramatic 

improvement in erythema, as captured by patient-provided photos (E-H), which was sustained at 

clinic follow-up 56 days later (I-L).  
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Myositis specific antibodies (MSA) have emerged as biomarkers in characterizing clinical 

phenotypes associated with subsets of dermatomyositis (DM). While scalp involvement is 

recognized as a relatively common clinical manifestation of DM, no studies to date have 

correlated it with MSA subsets.    

In order to identify the prevalence of scalp DM in different MSA subsets, our institutionôs 

electronic medical records were screened to retrospectively identify patients diagnosed with DM 

between 2013 and 2023 using ICD-10 code M33.x. Patients with a diagnosis verified by the 

positive identification of an MSA were included for review. Dermatomyositis subsets were 

categorized into the following MSAs: NXP2, TIF1, Mi2, MDA5, SAE, ARS (including Jo1, PL-

7, PL-12, EJ, OJ), and SRP. The presence of scalp involvement and its clinical features were 

then noted from patient charts.  

A total of 91 patients with dermatomyositis and one MSA each were identified (17 M, 74F; 

mean age, [SD] 54.5y, [16]). Scalp involvement was reported in 60% of these patients (9M, 46F; 

mean age 56.5y), with clinical manifestations reported as erythema (58%), alopecia (42%), 

scaling (24%), and/or pruritis (36%). The highest prevalence of scalp dermatomyositis was seen 

in SAE (100%, [7/7]), SRP (100% [1/1]), TIF1 (85%, [11/13]) and NXP2 (74%, 14/19). A 

relatively lower prevalence of scalp DM, though still significant proportion, was observed in 

MDA5 (54%, [7/13]), Mi2 (40%, [6/15]), and ARS (45%, [10/22]).   

In this study, we confirmed scalp involvement as a common manifestation of DM, occurring in 

60% of DM patients. Our results are in line with previous estimates of 63%-82%. Limitations of 

our study design include small sample, dependence on physician assessment/documentation, and 

known variability in sensitivities of different myositis panels. Overall, our findings suggest that 

scalp involvement may be more likely to present in certain MSA subsets, though larger studies 

are needed to confirm this observation.  
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Aside from characteristic skin and muscle pathology, dermatomyositis may feature significant 

morbidity and mortality from inflammatory lung disease1ï4. Recent research suggests CD4 T cell-

derived IL-21 may be a driver of dermatomyositis disease5ï7. IL-21 is best known as a product of 

follicular helper CD4 T cells stimulating B cells to promote antibody class-switching and affinity 

maturation8ï10. However, CD8 T cells can express the IL-21 receptor (IL21R)10, and IL-21 has 

been identified CD4 T cell-derived driver of CD8 T cell differentiation to tissue resident memory 

cells (TRM)11. TRM, named for their abilities to be maintained independent of the circulation in non-

lymphoid tissues, rapidly release effector molecules during antigen re-encounter12ï17. Meanwhile, 

IL -21-producing CD4 T cells have been isolated from dermatomyositis patients with higher 

population correlating with increased disease activity7. In a mouse model of interstitial lung 

disease, IL-21 has been shown to induce CD8 T cell differentiation into effector cells driving 

pulmonary fibrosis.5 This suggests IL-21-driven CD8 T cell differentiation may be an important, 

CD4 T Cell-dependent step in the overall pathogenesis of interstitial lung disease in 

dermatomyositis. Using single-cell RNAseq data from the lungs of a dermatomyositis patient18, 

we show lung CD8 T cells highly express IL21R compared to CD8 T cells from the lungs of 

healthy controls. We also performed gene set enrichment analyses (GSEA) using these data, 

finding significant enhancement in the expression of TRM genes in the CD8 T cells from the 

dermatomyositis lung when compared to healthy controls. These data suggest IL-21 could be an 

important, yet understudied driver of interstitial lung disease in dermatomyositis, and a potential 

therapeutic target. Specifically, IL-21 may act on CD8 T cells to drive differentiation into long-

lived TRM in the tissues of dermatomyositis, likely contributing to tissue destruction and clinical 

pathology.  
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Melanoma-differentiation associated-gene-5 (MDA-5) dermatomyositis (DM) is a heterogenous 

disorder that most characteristically presents with limited, if any, myositis, the potential for 

rapidly progressive interstitial lung disease (RP-ILD) and cutaneous ulcerations. This single-

center pilot analysis characterizes initial presenting symptoms, hospitalization rates, admission 

indications, and interdisciplinary involvement among seventeen MDA-5-DM patients. Over 50% 

of patients presented initially to their primary care provider and the remainder to a 

rheumatologist (18%), dermatologist (12%), pulmonologist (6%), or the emergency room (12%). 

Median delay in diagnosis was 204 days (interquartile range: 360). Seventy percent of patients 

were hospitalized due to DM-related symptoms at least once, and on average 1.3 times (SD: 

1.21). While laboratory-confirmed myositis was present in 41% of patients, weakness was 

among the most common indications for hospitalization (73%), followed by DM-related 

cutaneous eruption (55%) and pulmonary symptoms (41%). Eighty-three percent of first 

hospitalizations due to DM-related symptoms  occurred prior to serology-confirmed MDA-5 

diagnosis. Of this group, 58% were on immunosuppressants (corticosteroids in all but one patient 

on mycophenolate mofetil (MMF)) for suspected autoimmune disease other than MDA-5 DM, 

and median time from initial presentation to first hospitalization was 19 weeks (versus 2.9 weeks 

for those not on immunosuppressants). Twenty-seven percent of hospitalizations occurred in 

patients already diagnosed with MDA-5-DM; these were due to DM-related cutaneous eruption 

(50%), pulmonary symptoms (50%), and weakness (16.7%). Death occurred in 2 patients due to 

RP-ILD. All patients were given corticosteroids at some point during their disease course 

(median duration:19 mos). Other treatments included hydroxychloroquine (53%), intravenous 

immunoglobulin (47%), MMF (47%), and vascular directed agents (calcium channel blockers, 

phosphodiesterase-5 inhibitors, and botulinum toxin) (35%). This pilot study highlights the high 

hospitalization rate, long diagnostic delay and duration of corticosteroid exposure in MDA-5-

DM, emphasizing the need for earlier recognition of MDA5. Future studies are needed to 

determine whether earlier diagnosis and initiation of steroid-sparing therapy may mitigate 

hospitalization rates.  
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Anti-synthetase syndrome (ASSD) commonly presents with positive anti-synthetase 

antibodies and a triad of symptoms consisting of interstitial lung disease (ILD), arthritis, and 

myositis [1]. However, defining classification criteria for ASSD remains an ongoing challenge. 

The debate centers around whether ASSD should be considered a distinct entity or a subset of 

dermatomyositis (DM) within the myositis spectrum. DM is characterized by classic cutaneous 

manifestations and can occur with or without muscle pathology. Both conditions share an 

elevated risk of ILD, arthritis, and Raynaud's phenomenon [2]. In a retrospective chart review, 

we identified eight patients exhibiting positive anti-synthetase antibodies and classic DM 

cutaneous patterns, ranging from mild to severe. These cases defied straightforward 

classification as DM or ASSD. The patients, ranging from 43-77 years old, included five 

Caucasians, two African Americans, and one Asian individual. All serologies were found to be 

positive for at least one of the following: Jo-1, PL-7, PL-12, U1RNP, OJ, Jo-1, RNP, and PM-

Scl-75. Myositis was present in all, with ILD in four, arthritis in five, and mechanic's hands in 

one. Raynaudôs phenomenon was prevalent in six cases, and characteristic DM dermatological 

hallmarks ï malar rash, Gottron's sign, V-sign, and heliotrope rash ï were uniformly observed. A 

previous study revealed differences in the IFN signature between DM and ASSD when 

examining muscle pathology and select skin biopsies from mechanicôs hands [3]. Consequently, 

some experts consider ASSD a distinct entity separate from DM. However, a subsequent study 

on ASSD patients exhibiting DM-specific skin manifestations revealed that the skin biopsies 

displayed similarities in type 1 IFN, cytokine, and JAK-STAT pathways to pure DM patients [4]. 

This suggests an overlap between these conditions, particularly in ASSD patients with DM-

specific rashes. These cases underscore the challenge of categorizing ASSD and DM as separate 

entities and emphasize the overlap between these diseases.  

  

Teaching point:It is difficult to decipher a diagnosis for patients with overlapping clinical 

features of dermatomyositis and anti-synthetase syndrome suggesting these diseases may lie on a 

spectrum instead of existing as separate entities.   
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A 55-year-old female patient with past medical history of dermatomyositis with positive p155/140 

antibodies, intermediary factor 1-gamma (TIF1-g) secondary to stage IV diffuse large B cell 

lymphoma (DLBCL) and heart failure with recovered ejection fraction due to cardiotoxic 

cardiomyopathy consistent with chloroquine exposure (biopsy proven), presented to the 

emergency department with 1 week of worsening dyspnea on exertion, shortness of breath and 

lower extremity edema in the setting of a skin flare    

  

Transthoracic echocardiogram was performed at the time of the admission and was shown to have 

a significant reduced left ventricular ejection fraction (LVEF) that decreased from 55 % (patientôs 

baseline) to 20%, moderate to severe increase wall thickness and severely depressed systolic 

function, grade III diastolic dysfunction, dilated right ventricle,  pro-B type natriuretic peptide 

(proBNP) found to be elevated 16,138 pg/mL (baseline between 1,000-2,000) as well as creatinine 

kinase (CK) 217 U/L, aldolase 29 U/L and troponin 28 ng/L. Whole body FGD-PET was 

performed without evidence of malignant disease, given history of DLBCL.   

  

Patient was subsequently started on a 10-day course of dexamethasone with mycophenolate taper 

for treatment of dermatomyositis flare involving the cardiac muscle as well as furosemide drip due 

to significant symptomatic decompensation and volume overload. Several of the guideline directed 

medical therapy for heart failure had to be held due to acute kidney injury.  

  

Dyspnea is the most prevalent symptoms in dermatomyositis patients with myocardial 

involvement. Unfortunately, there are no available guidelines for treating cardiac involvement in 

myositis, there are only care reported in the literature who recovered after treatment with either 

pulse-dose corticosteroids followed by oral prednisone, methotrexate, intravenous 

immunoglobulin, rituximab, and use of biological agents.   

  

Teaching point:  

Cardiac involvement is one of the organs damages whose prevalence is underestimated in 

dermatomyositis and a significant marker of poor disease prognosis leading to increase morbidity 

and mortality.    
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The pathobiology of eosinophilic fasciitis (EF) is poorly understood. We transcriptionally 

profiled 6 EF, 10 morphea and eight healthy skin (HS) biopsies. 67 differentially expressed 

genes (DEG) distinguished EF from HS (FDR<-.1). EF had signatures of immunogenic cell 

death, recognition of self DNA, CGAS/STING activation, induction of type I, II, and III IFN 

signaling, and fibrosis. There was increased NF-əB, JAK/STAT, type 2 (IL-4,9,13,33), type 1 

(IFNG) and type 17 (IL-17,22,23) cytokine signaling and increased eosinophil 

attracting/activating factor signaling (GM-CSF, IL-13, IL-33). EF gene expression changes had 

many similarities to those observed in morphea.  53/67 DEG, 79/99 canonical pathways and 

41/49 upstream regulators were shared in EF and morphea. EF had increased GM-CSF, 

PI3K/AKT and T cell exhaustion signaling and morphea had increased evidence of T cell 

signaling and activation, NK and cytotoxic T cell mediated killing, alternative macrophage 

activation and costimulation. JAK1 signaling was markedly enhanced in both disorders and 

immunostaining for pJAK1 and pSTAT1 demonstrated activated JAK1 and STAT1 signaling in 

T cells, dendritic cells, and macrophages in both EF and morphea. In summary, there is evidence 

of necroptosis, an immunogenic form of cell death, in both disorders that leads to recognition of 

self-DNA, leading to CGAS/STING activation, and production of type I, II, III interferons, and 

downstream production of multiple type 1, 2 and 17 inflammatory cytokines. There were 

surprisingly robust T cell inflammatory and cytotoxic signatures in both disorders, despite its 

pauci-inflammatory histologic appearance, suggesting small numbers of T cells may continue to 

drive injury and inflammation. There was evidence of robust JAK/STAT activation, particularly 

JAK1, and immunostaining confirmed active JAK1 and STAT1 signaling in key immune cell 

types in both disorders. These finding demonstrate strong pathophysiologic similarities between 

EF and morphea and support the use of JAK/STAT inhibitors in both conditions.  
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Black, Indigenous, and People of Color (BIPOC) experience greater morbidity and mortality 

from autoimmune connective tissue diseases (AICTDs); thus, equitable access to randomized 

controlled trials (RCTs) for AICTDs is a scientific and ethical imperative. Drug safety and 

efficacy may not be optimized until participants reflect the disease epidemiology. This scoping 

review examines race and ethnicity in RCTs investigating biologic and small molecule agents for 

AICTDs. A search was conducted in August 2022 across six databases for English-language 

RCTs involving biologics or new small molecule drugs for lupus erythematosus (LE), 

dermatomyositis, and systemic sclerosis (SSc). Three independent reviewers performed 

screening followed by eligibility assessment, with inclusion dependent on consensus by two 

reviewers. Data was extracted and then verified by two independent reviewers. Ninety-two RCTs 

were included. Across AICTDs, patients who identified as White were the most frequently 

included (55.5%), followed by Asian (18.9%), Hispanic (16.3%), and Black/African American 

(11.9%). For each diagnosis, BIPOC patients were underrepresented, with the exception of 

patients who identified as Asian in LE and SSc trials. Chi-squared testing revealed that inclusion 

of BIPOC in RCTs on AITCDs has not changed significantly in the last five years (X2 = 3.26, p = 

0.07). Our data show that inclusivity in RCTs for AICTDs remains problematic. This comes 

despite recent pushes for greater diversity in RCT participants. The lack of diversity in trials 

serves to exacerbate disparities in outcomes for patients who identify as BIPOC and are 

diagnosed with AICTDs.  
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Craniofacial morphea (CM) is an autoimmune disorder characterized by inflammation and 

subsequent atrophy of the skin and underlying soft tissue. To avoid significant cosmetic and 

functional sequelae, timely initiation of systemic immunosuppression is key. Even with 

appropriate treatment, risk for disease recurrence persists. Unfortunately, determining disease 

progression in CM remains challenging as clinical findings of disease activity are often lacking. 

Existing tools including two-dimensional (2D) photography, clinical documentation, and 

provider/patient recall are all limited in their ability to detect subtle evolving facial atrophy. As 

such, a critical need for more sensitive methods to monitor patients with CM longitudinally 

persists. Three-dimensional (3D) stereophotogrammetry is a non-invasive, radiation-free imaging 

modality that has emerged as a potential tool for detecting and quantifying asymmetry in CM. A 

recent pilot study (Abbas et al, JAAD 2023) demonstrated the ability of 3D stereophotogrammetry 

to detect pathologic asymmetry in patients with CM, including occult asymmetry not appreciable 

on clinical examination alone. While the aforementioned study did not follow patients 

longitudinally, we hypothesized that tracking 3D stereophotogrammetry-generated facial heat 

maps over time could illustrate clinically meaningful disease progression in patients with CM. 

Thus, we performed a prospective study of 27 consecutive CM patients seen at Boston Childrenôs 

Hospital and Brigham & Womenôs Hospital outpatient rheumatology-dermatology clinics from 

April 2019 to March 2023. Clinical and 3D-stereophotogrammetry assessments were performed 
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at 2- to 12-month time intervals, depending on the clinical context. Electronic health records 

(EHR) were reviewed for demographics, treatment data, and documentation of disease 

progression. A board-certified dermatologist and board-certified plastic surgeon, both blinded to 

the clinical outcomes of patients, independently reviewed sequentially-taken 3D 

stereophotogrammetry images to assess for progressive facial asymmetry. Statistical significance 

was assessed with kappa coefficients calculated for interrater reliability in R, version 4.2.0. Of 27 

patients with CM (19 female; median age 14 years [range 5-40]) and 3D-stereophotogrammetry 

images obtained from a minimum of two time points (median, 4 images [range 2-10]) spaced 2-12 

months apart (median, 3 [range, 2-12]), 10 experienced disease progression based on clinical 

assessments. In all cases where clinical progression was favored, blinded qualitative assessment 

of 3D-stereophotogrammetry images also favored progression with high interrater reliability 

(kappa = 0.8 [95% CI: 0.61-0.99]; Figure 1). Furthermore, review of 3D-stereophotogrammetry 

detected occult progression of asymmetry not noted on clinical examination in 3 additional 

patients. Taken together, we found that 3D stereophotogrammetry not only corroborated clinical 

impressions of disease progression but also identified occult progression of facial asymmetry not 

appreciable on clinical examination alone. 3D-stereophotogrammetry may thus serve as a valuable 

adjunctive tool for detecting disease progression in CM patients over time. Further studies are 

necessary to validate this measure in a larger cohort and guide its incorporation into medical 

decision-making for patients with CM.  
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Figure 1: Representative 2D and 3D Images of Progression in Craniofacial Morphea   

  

A man in his 40s with a history of adult-onset hemifacial atrophy. Frontal 2D (A-D) and 3D (E-

H) photographs are shown at 4 time points. In the 3D images, yellow indicates minor and red 

indicates greater volume deficiency on the heat map side compared to the contralateral side. 

Atrophy and contour change on the R cheek, extending from the medial tear trough to the medial 

cheek with flattening of the nasolabial fold, were noted on baseline imaging (A, E) before the 

initiation of treatment with pulse-dose steroids and mycophenolate mofetil. Follow-up imaging at 

9, 18 and 23 months (B-D, F-H) are shown. Disease progression was noted on the R medial cheek 

both in 2D and 3D imaging at 18- and 23-month follow-up (C-D and G-H, respectively).  Given 

that the patient had already received first-line treatment with pulsed intravenous 

methylprednisolone and nearly two years of mycophenolate mofetil, the decision was made to 

transition from mycophenolate mofetil to oral Janus kinase inhibitor therapy to mitigate further 

disease activity.    
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Anti-malarial agents, especially hydroxychloroquine (HCQ), have a long history of use as anti-

rheumatic agents for a variety of autoimmune connective tissue diseases1.  Observations during 

the COVID-19 pandemic when hydroxychloroquine was widely used as therapy for SARS-COV 

disease has raised concern for significantly increased risk of cardiac toxicity2. However, the true 

cardiac risk among patients receiving HCQ for autoimmune disease is still unclear. We 

conducted a retrospective cohort study analyzing rates of cardiac adverse events (development of 

a new diagnosis of cardiomyopathy, ventricular arrhythmia, congestive heart failure or 

myocardial infarction) utilizing the Centrus database3, a curated data repository of electronic 

health records from the Kansas City metro area. We identified 2487 patients who had a diagnosis 

of systemic lupus erythematosus (ICD-10 M32.9, N = 2282), dermatomyositis (M33.1, N = 40) 

or morphea (L94.0, N = 165) and were further propensity score matched based on gender, 

ethnicity, race, age and marital status. Of these, 106 individuals exposed to HCQ had a cardiac 

event while 723 exposed did not. 363 un-exposed had a cardiac event while 1295 un-exposed did 

not for an Odds ratio of 0.5280 (95% CI = 0.4178 to 0.6672, P < 0.0001) suggesting an 

association between HCQ and a cardioprotective effect in individuals with these conditions 

rather than toxicity. Limitations of this study include inability to control for other comorbid risk 

factors for cardiac disease or autoimmune disease severity. Further large population studies are 

needed to add clarification to the cardiac risk/benefit of HCQ in autoimmune disease.  
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IgA vasculitis, a rare form of leukocytoclastic vasculitis in adults, is usually associated with 

infection. A novel infectious threat, SARS-CoV-2, was encountered by the global community 

during the COVID-19 pandemic. COVID-19 is primarily a respiratory disease, but recent 

literature has described various cutaneous manifestations/reactions, including vasculitis. We 

therefore sought to characterize the presentation of COVID-19-associated vasculitis. We 

identified and confirmed 183 cases of vasculitis in the UCI Health system from January 2000 to 

October 2022 from electronic health records based on ICD-9/10 codes. We identified 7 cases 

associated with COVID-19 infection or vaccination. Four of seven were females; average age at 

diagnosis was 33 (range 12-65) years. Six of seven patients underwent skin biopsy. Of these, 5/6 

had a positive direct immunofluorescence (DIF) for IgA. Three of seven patients exhibited 

blistering disease, and 3/7 developed rash beyond bilateral lower extremities (BLE) (2/7 with 

BLE and upper extremities; 1/7 with widespread involvement); 4/7 cases were limited to BLE. 

Systemic manifestations included constitutional (3/7), renal (3/7), joint (3/7), and gastrointestinal 

disease (2/7). Six patients received extensive autoimmune workup, of which one patient returned 

positive for c-ANCA and RF. One patient was found to have elevated total serum IgA. Two 

patients tested positive for respiratory pathogens in addition to COVID-19: influenza B and 

group A streptococcus. All patients received systemic corticosteroids, with varying degrees of 

efficacy. Our study suggests that COVID-associated vasculitis is more likely to blister, extend 

beyond BLE, and be attributed to IgA vasculitis with increased possibility of renal disease. 

Clinicians should strongly consider conducting DIF studies when vasculitis is suspected in the 

context of COVID-19, as IgA vasculitis warrants prolonged monitoring for renal disease. Future 

studies are needed to expand our understanding of COVID-associated vasculitis and guide 

patient management.   
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Understanding the effects of race/ethnicity on healthcare access and utilization in patients with 

autoimmune connective tissue diseases (AiCTD) is paramount to addressing the known 

healthcare disparities that exist within this population. We performed a cross-sectional analysis 

of data among adults with AiCTDs in the NIHôs All of Us Research Program who completed the 

Healthcare Access and Utilization Survey and had complete baseline demographic information 

available. Multivariable logistic regression was used to analyze the relationship between 

race/ethnicity and healthcare access/utilization (reference group: White patients). Regression 

models accounted for age>65, biological sex, geographic region, insurance, income, and 

educational level. Participants with missing data were excluded from regression models. We 

identified 2,185 adults (332 non-Hispanic Black, 258 Hispanic, 128 non-Hispanic Other, and 

1,467 non-Hispanic White) with the following non-mutually exclusive distribution of AiCTDs: 

62.6% Systemic Lupus Erythematosus, 25% Morphea, 15.6% Cutaneous Lupus Erythematosus, 

13.8% Systemic Sclerosis, 5.3% Dermatomyositis. We found that Black patients were more 

likely to seek care in an emergency room or urgent/minute clinic in comparison to a doctorôs 

office/clinic or health center (p<0.001). Black patients were also less likely to see a general 

health provider due to financial constraints (p=0.006). Hispanic patients were more likely to 

forgo prescription medications (p=0.03) and were more likely to not take medications as 

prescribed (p<0.001) to save money. Both Black and Hispanic patients were less likely to have 

spoken with a mental health professional in the past year (Black p<0.001; Hispanic p<0.001). 

Black, Hispanic, and Other patients were all more likely to place importance on seeing a 

provider from the same background (Black p<0.001; Hispanic p<0.001; Other p=0.01) and were 

also more likely to report never being able to see such a provider (Black p<0.001; Hispanic 

p<0.001; Other p=0.004). Although this study is limited by survey responses that are not specific 

to AiCTD care, we provide important specific insights on disproportionate healthcare usage 

among racial/ethnic groups that may help with focused programming to progress towards health 

equity.  
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A woman in her 30s with a history of asthma presented with a 10-month history of skin 

tightening with progressive impairment of mobility within 2 weeks of her primary COVID 

infection, associated with new muscle pain and profound eosinophilia. Left upper arm skin 

biopsy demonstrated thickened collagen bundles, with clefts containing fibrin, lymphocytes and 

occasional eosinophils in the deep reticular dermis and subcutaneous septa, indicative of early 

deep sclerosing dermatosis. Initial treatment included pulse oral dexamethasone and 

methotrexate(MTX) with early improvement; however, symptoms recurred with initiation of 

steroid taper and were exacerbated following COVID bivalent vaccination. Over the following 

months, she received a total of 12 g of IV methylprednisolone, MTX, IVIG and mepolizumab. 

However, her disease continued to progress, with particularly concerning features involving her 

trunk, including newly restrictive pulmonary function tests and a deep plaque compressing 

tracheal soft tissue; CT imaging confirmed normal chest fields. Ruxolitinib was administered, 

but given persistent rapid truncal progression, cyclosporine(CSA) was added for rapid 

stabilization; MTX was changed to MMF and mepolizumab to dupilumab. Over the following 

weeks, the patientôs disease stabilized, with gradual improvement and skin softening. She 

recently received a rituximab(RTX) dose, and successfully tapered off CSA, MMF, and systemic 

steroids, with sustained improvement near her prior baseline function. Notably, SARS-CoV2NP 

immunostaining of her original skin biopsy specimen was negative. However, COVID remains a 

potential trigger due to timing of eosinophilia onset, clinical progression, and disease 

exacerbation following vaccination. Furthermore, the upregulation of Th2-drive immune 

modulations and pro-inflammatory cytokine release, observed in COVID-related bullous 

pemphigoid, supports the unique role of Ruxolitinib and Dupilimab as antifibrotic therapies in 

EF1-7. Furthermore, truncal involvement may serve as a valuable prognostic marker for the 

development of severe, steroid-resistant disease8-9. This case emphasizes a stratified, multimodal 

approach for immunosuppressive therapy in particularly refractory and life-altering disease.  
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Teaching points: This case of severely recalcitrant EF suggests that COVID-19 may be a 

potential trigger for disease development, highlights the unique role of Ruxolitinib and 

Dupilimab as anti-fibrotic therapy, and emphasizes the significance of layered, multimodal 

immunosuppressive treatment in the setting of refractory, life-altering disease.  
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Figure 1A:Left upper arm prior to treatment.  

  

  

  

1B: Left upper arm after treatment.  
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Increased adverse pregnancy outcomes (APOs) have been associated with rheumatologic 

diseases such as systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). However, 

little is known about APOs in patients with autoimmune skin diseases (ASDs). We aimed to 

determine the frequency of APOs in patients with ASDs.  

This was a case-control study using the TriNetX U.S. Collaborative Network. Pregnant 

patients aged 15-44 years between January 2016 and December 2021 were included. Participants 

with ASDs (e.g. cutaneous lupus, morphea, amyopathic dermatomyositis, vitiligo) were matched 

to healthy controls and SLE or RA disease controls. Patients with other autoimmune diseases or 

hidradenitis suppurativa were excluded. Primary outcomes were APOs defined as spontaneous 

abortion, gestational hypertension, preeclampsia/eclampsia, gestational diabetes, intrauterine 

growth restriction (IUGR), preterm premature rupture of membranes, preterm birth, and 

stillbirth. Patients with ASDs and controls were 1:1 propensity score matched by demographics 

and comorbidities. Odds ratio (OR) with a 95% confidence interval (CI) was calculated.   

2,788 patients with ASDs were matched to 2,788 controls. Patients with ASDs had a 

higher risk of spontaneous abortions than controls (OR, 1.54; 95% CI, 1.36-1.75; P<0.001). 

Specifically, patients with cutaneous lupus (OR, 2.41; 95% CI, 1.86-3.13; P<0.001) or vitiligo 

(OR, 1.3; 95% CI, 1.03-1.64; P=0.03) were more likely to have spontaneous abortions. 

Compared to SLE group, patients with ASDs were at lower risk of having infants with IUGR 

(OR, 0.59; 95% CI, 0.4-0.87; P=0.01), preterm birth (OR, 0.68; 95% CI, 0.47-0.98; P=0.04), and 

stillbirth (OR, 0.50; 95% CI, 0.25-0.97; P=0.04). Differences in APOs between ASD and RA 

groups were not statistically significant.  

Patients with ASDs had increased rates of APOs versus controls and were similar in risk 

to RA. These patients may benefit from multidisciplinary care with maternal-fetal medicine 

specialists. Further studies will be helpful to identify mechanisms behind increased risk of APOs 

in patients with ASDs.  
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The 37-item Cutaneous Lupus Erythematous quality of life (CLEQoL) instrument is a disease-

specific patient-reported outcome measure (PROM) for CLE. A brief version could reduce 

respondent burden and increase clinical utility. Thus, we performed an item reduction study of 

CLEQoL while maintaining clinical relevance and psychometric properties. This retrospective 

cohort study analyzed data from 185 CLE patients recruited in outpatient dermatology clinics at 

University of Texas Southwestern Medical Center and Parkland Health from June 2016 to 

November 2022. Patients completed the CLEQoL, Short-Form-36 (SF-36), and visual analogue 

scale (VAS). Item reduction was conducted by evaluating each itemôs response distribution and 

inter-item correlations. Internal consistency was assessed using Cronbachôs alpha. Structural 

validity was examined via exploratory factor analysis. Convergent validity was determined via 

Spearman correlations between CLEQoL, SF-36, VAS, and Cutaneous Lupus Erythematosus 

Disease Area and Severity (CLASI) scores. Data were analyzed using SPSS version 29.0; 

significance set at p<0.05. Thirteen items were removed, resulting in a 24-item scale. Internal 

consistency was satisfactory (Cronbachôs alpha: 0.842-0.939). Exploratory factor analysis 

identified three domains: ñEmotions and Social Interactions,ò ñSymptoms and Functioning,ò and 

ñLupus Specific Questions.ò The brief CLEQoL demonstrated convergent validity with the SF-36 

(r range: -0.243 to -0.172) and VAS (0.348 ï 0.671). There was no convergent validity with CLASI 

activity or damage scores. The brief 24-item CLEQoL was found to be a valid and reliable PROM 

for assessing CLE patientsô quality of life, and establishing its psychometric properties is crucial 

for its use in outpatient clinics and clinical trials. The nonconvergence between the brief CLEQoL 

and CLASI can be attributed to their measurement of different properties: subjective patient 

experiences versus physician assessment of disease severity. Integrating information from both 

allows for comprehensive patient assessments. We plan to prospectively administer the brief 

CLEQoL to a larger CLE cohort for further evaluation of psychometric properties.  
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Reliable and effective treatments for refractory cutaneous lupus erythematosus (CLE) have 

remained elusive. Anifrolumab, a human monoclonal antibody targeting the type I interferon 

receptor, was recently approved for the treatment of moderate-to-severe systemic lupus 

erythematosus (SLE) and has since yielded encouraging results in CLE as demonstrated by isolated 

case reports and small case series. However, anifrolumab use outside of clinical trial settings 

remains poorly studied, particularly in those SLE patients with severe or refractory CLE. Thus, we 

aimed to characterize the real-world efficacy and tolerability of anifrolumab in CLE patients using 

validated disease activity instruments. This single-center, prospective observational cohort study 

includes SLE patients with severe or refractory CLE who have received  Ó 1 dose of anifrolumab. 

Cutaneous disease activity is assessed periodically at 2, 6, 9, 12, and 18 months using the 

Cutaneous Lupus Disease Area and Severity Index (CLASI). Adverse events and concurrent 

treatments are also routinely evaluated. To date, 22 patients have been enrolled, with 6-month 

follow-up data available for 15. At the time of anifrolumab initiation, 95% of participants had 

discoid LE (DLE), 60% had mucosal DLE, and 13% had subacute CLE. A Friedman test showed 

statistically significant changes over time in CLASI activity score (CLASI-A) (ɢ2 (2) =20, 

p<0.0001) (Figure 1) and CLASI damage score (CLASI-D) (ɢ2 (2) =9.5789, p=0.0083) (Figure 2). 

To estimate effect sizes, we employed linear mixed models, which demonstrated statistically 

significant reductions in the CLASI-A score from baseline by an average of 14 points at 2 months 

(p<0.001) and 18 points at 6 months (p<0.001); notably, a reduction in CLASI-A of 4 is considered 

clinically meaningful. The decrease in CLASI-D scores was significant only at 6 months (average 

reduction of 1.4, p=0.007). At 2 months, 20% of patients experienced a 50% or more reduction in 

CLASI, which increased to 60% of patients at 6 months. For those patients on systemic 

corticosteroids (SCS) at the time of anifrolumab initiation (n=4), all were able to either discontinue 

or taper their SCS. Four adverse events were noted with anifrolumab, including herpes zoster 

(n=1), bronchitis (n=1), upper respiratory tract infection (n=1), and infusion reaction (n=1), none 

of which resulted in treatment discontinuation. To our knowledge, this represents the largest 
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single-center cohort of CLE patients treated with anifrolumab to date. Taken together, our results 

suggest that anifrolumab is a promising, effective, and well-tolerated therapeutic option for 

patients with severe or refractory CLE with benefits observed as early as 2 months after treatment 

initiation.   

  

Fig. 1. Violin plot depicting the CLASI-A scores at 0, 2, and 6 months.  



  

Fig. 2. Violin plot depicting the CLASI-D scores at 0, 2, and 6 months.  
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Anifrolumab, a human monoclonal antibody targeting type I interferon receptor subunit 1, has 

recently emerged as an efficacious agent for adult systemic lupus erythematosus (SLE) patients 

with refractory cutaneous disease (particularly, discoid lupus [DLE]). While a phase III trial 

designed to evaluate the efficacy of anifrolumab in pediatric SLE patients is forthcoming, to our 

knowledge, no reports exist describing the real-world outcomes of adolescent SLE patients with 

refractory DLE treated with anifrolumab. Thus, we performed a multicenter retrospective study 

utilizing the electronic health records (EHR) of adolescent patients treated with anifrolumab at 

Boston Childrenôs Hospital, NYU Hassenfeld Children's Hospital, and the University of 

Wisconsin Hospital. Inclusion criteria were adolescent SLE patients (AAP criteria, ages 11-21) 

with recalcitrant DLE seen between August 2022 and June 2023 who received  ²1 dose 

anifrolumab. EHR was reviewed for patient demographics, treatment data, and adverse events. 

Seven adolescent SLE patients (6 female; median age, 17 years [range, 14-20]) treated with 

anifrolumab (300mg administered intravenously every 4 weeks; median 6 doses [range 3-8]) were 

identified. All had DLE recalcitrant to standard therapies at time of anifrolumab initiation. The 

primary outcomes were improvement in the validated Cutaneous Lupus Erythematosus Disease 

Area and Severity Index score (CLASI) and SLE Disease Activity Index-2K score (SLEDAI-2K). 

All patients demonstrated substantial improvement in cutaneous disease activity after initiating 

anifrolumab (Figure 1A, 2). Mean decrease [SD] and mean percentage decrease [SD] in CLASI-

A scores were 18.0 [8.9] and 72.1% [9.4] after one dose of anifrolumab, respectively (p=0.014, 
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Mann-Whitney U test); this effect was sustained at six-month follow-up in those patients who had 

received at least 5 doses of anifrolumab (p=0.012). Additionally, mean decrease [SD] in SLEDAI-

2K score at last follow-up was 7.0 [6.2], reflecting overall improvement in systemic SLE disease 

activity. No significant change in CLASI damage score, which quantifies scarring and 

dyspigmentation from antecedent DLE disease activity, was observed (Figure 1B). One (14.2%) 

patient experienced an adverse event (AE) in the form of recurrent herpes simplex 1 (HSV-1) 

reactivation. Although limited by small sample size and retrospective design, our findings suggest 

that anifrolumab mediates rapid and sustained improvement of recalcitrant DLE in adolescent SLE 

patients. The rapidity of clinical response (within one month) is particularly noteworthy given the 

potential for DLE to cause irreversible scarring and disfigurement in cosmetically sensitive areas 

that may impact self-esteem and psychosocial functioning, particularly in adolescent patients. 

Larger prospective studies of anifrolumab are necessary to guide its incorporation into the 

therapeutic armamentarium for children and adolescents with lupus.  

  

Teaching point: Anifrolumab may be a promising therapeutic option for adolescent SLE patients, 

particularly those with severe or recalcitrant DLE.   
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Figure 1: CLASI activity and damage before and after anifrolumab initiation  

  

Line graphs showing CLASI activity (A) and damage (B) scores in 7 patients before and at month 

1, 3, and/or 6 of anifrolumab treatment. Blue solid circles represent individuals. The red line 

indicates mean CLASI-A (A) and CLASI-D (B) scores calculated at M0, M1, and M6. Patients 

with missing values at M6 (n=2) were excluded from mean calculation. Error bars indicate 

standard error. P values were calculated using the Mann-Whitney U test. P<0.05 was considered 

significant.  Analyses were performed using R programming language (version 4.2.2). CLASI-A, 

Cutaneous Lupus Erythematosus Disease Area and Severity Index Activity; CLASI-D, Cutaneous 

Lupus Erythematosus Disease Area and Severity Index Damage; M, month; NS, not significant.  

  

  

   



  

  

  

Figure 2: Clinical improvement of adolescent patients with recalcitrant DLE treated with 

anifrolumab   

  

Representative photographs of three adolescent patients demonstrate dramatic improvement in 

discoid lesions on the hands (A), feet (C), and face (E) after 1 month (B), 2 months (D), and 3 

months (F) of treatment with anifrolumab, respectively.  

  



  

 

  


