
Supplementary Methods 

Detailed description of Survey assessments 

Baseline demographics, disease characteristics, and key comorbidities were reported with descriptive 

statistics (e.g., mean and standard deviation [SD] for continuous variables and frequency and percentage 

for categorical variables). Surveys queried immunomodulatory medication exposure (both current and 

previous), COVID-19-related symptoms, testing status and outcomes, weight and height (used to calculate 

body mass index [BMI] as kg/m2), comorbid conditions, smoking status, employment (status and location: 

onsite versus remote), personal and household contact social distancing practices, mask use, and socio-

economic status (SES) indicators. Comorbidities considered included hypertension, diabetes, cancer, 

cardiovascular disease (CVD; coronary heart disease, stroke, or heart failure), lung disease (chronic 

obstructive pulmonary disease [COPD], interstitial lung disease, or pulmonary hypertension), chronic 

kidney disease, asthma, and obesity (BMI ≥ 30). Indicators of SES included the area deprivation index 

(ADI), which is an established composite index incorporating 17 measures of SES derived using geo-coded 

addresses; nationwide indices range from 0 (least disadvantaged) to 100 (most disadvantaged).[1,2] 

Surveys also assessed whether participants had cancelled or postponed infusion visits, rehabilitative, 

homecare or mental health services and the reason for the change (lack of available appointments, loss 

of insurance, COVID-19 exposure risk, or lack of transportation). Beginning in July, we also asked 

participants if they completed COVID-19 serologic assessment and its outcomes. Also beginning in July, 

depression and anxiety were also assessed using short-forms developed from the Patient-Reported 

Outcomes Measurement Information System (PROMIS), which have been validated for populations living 

with chronic conditions;[3–6] raw responses to questionnaires were converted to T-scores, which have a 

population mean of 50 and standard deviation of 10, with higher scores indicating greater depression or 

anxiety.  

 



Supplemental Statistical Analyses 

Initial analyses evaluated non-medication associated risk factors for COVID-19 considered: age, sex, race, 

SES, working onsite, in-person socialization, smoking status, number of autoimmune or inflammatory 

conditions, number of immune-modulating medications exposures in the previous year, and number of 

comorbidities using logistic regression models (as participants did not report exact timing of infection and 

we included participants with positive COVID-19 antibody testing in which exact timing of infection may 

be less clear). For in-person socialization, we considered both at baseline (when COVID-19 restrictions and 

business closures in Maryland and most of the United States were at their peak) and during follow-up, 

when restrictions had been somewhat relaxed. Comorbidity burden was considered as the sum of 

individual comorbidities affecting an individual. Primary analyses then assessed the association between 

exposure to different classes of immunomodulatory agents and odds of COVID-19 using logistic regression 

models adjusted for age, sex, race, SES, working onsite, in person socialization, smoking status, number 

of autoimmune or inflammatory conditions and comorbidity. We categorized 

immunomodulatory/suppressive medications based on biologic class/mechanism or relative potency and 

considered the following categories: tumor necrosis factor (TNF)-inhibitors (adalimumab, certolizumab, 

etanercept, golimumab, infliximab), B-cell depleting biologic agents (belimumab, ocrelizumab, 

ofatumumab, rituximab), other biologic therapies (e.g., abatacept,  alemtuzumab,  anakinra, daclizumab, 

eculizumab,  natalizumab,  tocilizumab,   tofacitinib, ustekinumab, vedolizumab), conventional disease 

modifying drugs (DMDs; e.g., leflunomide, interferon-beta, colchicine, diroximel fumarate, dimethyl 

fumarate, fingolimod, glatiramer acetate, leflunomide, methotrexate, ozanimod, peginterferon, 

siponimod, sulfasalazine, teriflunomide), hydroxychloroquine, strong immunosuppressants (e.g., 

azathioprine, cladribine, cyclophosphamide, cyclosporine, mercaptopurine, mitoxantrone, 

mycophenolate, thalidomide), glucocorticoids (e.g., dexamethasone,  methylprednisolone, prednisone), 

and intravenous or subcutaneous immune globulin (IVIG) or plasmapheresis.  We also assessed risk of 



COVID-19 associated with use of any biologic or non-biologic (e.g., collapsing the strong 

immunosuppressant and conventional DMDs categories). We also assessed risk of COVID-19 associated 

with medication classes stratified by disorders and individual medication exposures (as ever exposed, 

exposure within the past 1 year, exposure over 1 year ago) for medication classes or medications in which 

at least 10 COVID-19 cases were recorded. We also assessed predictors of interruptions to care (any 

interruption over follow-up, interruption to infusion, mental health or rehabilitative services, since these 

services are common in this population) using similarly adjusted logistic regression models. 
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