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Changes in Disease-Modifying Antirheumatic Drug
Treatment for Patients With Rheumatoid Arthritis in
the US During the COVID-19 Pandemic: A Three-Month
Observational Study

Kaleb Michaud," 2 Sofia Pedro,” Kristin Wipfler,” Ekta Agarwal,’ and Patricia Katz*

Objective. To understand medication, lifestyle, and clinical care changes of persons with rheumatoid arthritis (RA)
during the first months (March 2020 through May 2020) of the COVID-19 pandemic in the US.

Methods. Data were collected from adults with RA participating in FORWARD, The National Databank for
Rheumatic Diseases observational registry, who answered COVID-19 web-based surveys in May 2020 and previously
provided baseline characteristics and medication use prior to the US COVID-19 pandemic. We compared medication
changes by disease-modifying antirheumatic drug (DMARD) exposure in logistic models that were adjusted for age,
sex, comorbidities including pulmonary and cardiovascular diseases, education level, health insurance status, RA
disease activity, fatigue, and polysymptomatic distress.

Results. Of 734 respondents, 221 (30%) reported medication changes. Among respondents who experienced
a medication change, i.e., “medication changers/changers,” glucocorticoids (GCs) were more commonly used
compared to respondents who did not experience a medication change (“non-changers”) (33% versus 18%). Non-
hydroxychloroquine conventional DMARDs were less commonly used in changers compared to non-changers pre—
COVID-19 (49% versus 62%), and changers reported more economic hardship during the COVID-19 pandemic
compared to non-changers (23% versus 15%). While JAK inhibitor use was associated with the likelihood of a
medication change, with an odds ratio (OR) of 1.9 (95% confidence interval [95% CI] 1.0, 3.4), only pre-COVID GC
use remained a strong predictor for medication change in multivariable models (OR 3.0 [95% CI 1.9, 4.9]). Change
in care was observed to have a significant association with pulmonary disease (OR 2.9 [95% CI 1.3, 6.5]), worse RA
disease activity (OR 1.1 [95% CI 1.0, 1.1]), and GC use (OR 1.6 [95% CI 1.0, 2.5]). While the incidence of medication
changes was the same before and after the American College of Rheumatology (ACR) guidance for the management
of rheumatic disease in adult patients during the COVID-19 pandemic were first published in April 2020, self-imposed
changes in medication were approximately twice as likely before publication of the guidelines, and physician-guided
changes were more likely after publication.

Conclusion. Persons with RA in the US made substantial medication changes during the first three months of the
COVID-19 pandemic, and changes among persons with RA after publication of the ACR guidance in April 2020 were
made with increased physician guidance.

INTRODUCTION

In December 2019, the novel coronavirus SARS-CoV-2 was
identified in Wuhan, China. It was determined to be responsible

Supported by Pfizer Inc.

'Kaleb Michaud, PhD: FORWARD, The National Databank for Rheumatic
Diseases, Wichita, Kansas, University of Nebraska Medical Center, Omaha;
*Sofia Pedro, MS, Kristin Wipfler, PhD: FORWARD, The National Databank
for Rheumatic Diseases, Wichita, Kansas; *Ekta Agarwal, MPH: Pfizer Inc.,
Peapack, New Jersey; “Patricia Katz, PhD: University of California, San
Francisco.

1322

for the outbreak of COVID-19, which was declared a pandemic
by the World Health Organization in March 2020. People with
rheumatic and musculoskeletal diseases have been impacted
during this pandemic through their greater risk of infection due
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SIGNIFICANCE & INNOVATIONS

* This is the first study to track changes in disease-
modifying antirheumatic drug use in people with
rheumatoid arthritis during the US COVID-19 pan-
demic.

+ Respondents made substantial medication changes
during the first three months of the COVID-19 pan-
demic, both with and without physician guidance.

+ Changes made after publication of the American
College of Rheumatology guidance for the manage-
ment of rheumatic disease in adult patients during
the COVID-19 pandemic were more likely to be
made with physician guidance, though this finding
was not statistically significant.

to immune dysregulation, comorbidities, and immune-modulating
treatments (1-3), and at the same time, many of these immune-
modulating treatments (e.g., hydroxychloroquine [HCQ], glu-
cocorticoids [GCs], interleukin-1 [IL-1] and IL-6 inhibitors, JAK
inhibitors) are being tested to prevent or treat COVID-19 (4-6),
which has caused some confusion and concerns about the actual
risks posed to individuals with rheumatic and musculoskeletal dis-
eases (7). Additionally, changes in access to treatment and care
have made it difficult for patients to understand how best to take
care of their health with their conditions. From our recent survey
during the first two weeks of the pandemic, aimost half of patients
with rheumatic and musculoskeletal diseases described signifi-
cant disruptions to their rheumatology care, including disrupted or
postponed appointments and self-imposed or physician-directed
changes to medications (8).

The pandemic has also presented particular challenges to
rheumatologists in caring for their patients and managing their
patients’ medical conditions. On April 13, 2020, the American
College of Rheumatology (ACR) provided the first clinical guid-
ance on the treatment of rheumatic and musculoskeletal dis-
eases including rheumatoid arthritis (RA) during the COVID-19
pandemic, highlighting the need for patients to continue use of
disease-modifying antirheumatic drugs (DMARDs), control dis-
ease activity, and discontinue or reduce prednisone/GC steroid
use. For those with documented or presumptive COVID-19 infec-
tion, only HCQ and IL-6 biologic agents were recommended for
continued use (9).

Despite the multitude of new literature on COVID-19 (10),
there is still little known about treatment patterns at the individual
level in the middle of this pandemic. For example, are individu-
als with RA and prescribers following ACR recommendations?
Are persons with RA practicing social distancing? Are patients
prescribed certain medications pre-COVID-19 more likely to
discontinue therapy than others? The aims of this study there-
fore were to fill important knowledge gaps concerning changes
in treatment and to understand prescriber and patient behaviors
around management of medications and disease condition during

the pandemic. We set out to characterize lifestyle and clinical care
changes, to understand the rationale for changes in medication,
and to identify associations between those changes and baseline
characteristics in persons with RA.

PATIENTS AND METHODS

Study population. The study population consisted of par-
ticipants with RA ages 18 years or older enrolled in FORWARD,
The National Databank for Rheumatic Diseases, an observa-
tional, multi-disease patient registry (11). In addition to regular
comprehensive semiannual questionnaires, participants were
invited by email every two weeks between March 25, 2020 and
June 2, 2020 to complete up to five supplementary COVID-19
questionnaires. The results of the first March 25, 2020 survey
were previously published (8).

For this analysis, we required completion of at least one semi-
annual questionnaire between January 2018 and January 2020
and at least one COVID-19 questionnaire administered in May and
June of 2020. Additionally, we required participants to be taking
at least one of the following medications: HCQ, another conven-
tional synthetic DMARD (csDMARD), tumor necrosis factor inhibi-
tor biologic DMARD (TNFi bDMARD), non-TNF (NTNF) bDMARD,
JAK inhibitor, nonsteroidal antiinflammatory drugs (NSAIDs), and/
or GCs.

Questionnaires used in the FORWARD registry.
Questionnaires used in the Forward Databank are administered
semiannually every January and July and collect an array of
patient-reported outcomes. Information on treatments include
doses, pill sizes, months taken, start and stop dates, discontin-
uation reasons, and side effects. Demographic characteristics,
socioeconomic status, productivity, comorbidities, important med-
ical events, health-related quality of life, health symptoms, and
disease-specific outcomes measures are also assessed (11).

The COVID-19 questionnaires used in these analyses were
administered between May 6, 2020 and June 2, 2020 and focused
on patient perspectives and experiences in the two weeks prior to
questionnaire completion (see Supplementary Materials for COV-
ID-19 questionnaire used in the present study, available on the
Arthritis Care & Research website at http://onlinelibrary.wiley.com/
doi/10.1002/acr.24611/abstract). Participants were asked about
RA disease activity, development of new COVID-19-related symp-
toms, testing for COVID-19, changes in their rheumatology care,
and lifestyle and economic changes caused by the pandemic.

Outcomes measures and variables of interest. Par-
ticipants were characterized by demographic characteristics
and clinical status, including age, sex, ethnicity, marital status,
geographical area (urban versus rural setting), smoking sta-
tus, body mass index, Rheumatic Disease Comorbidity Index
(RDCI) (12), functional status (Health Assessment Questionnaire Il
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[HAQ-I]) (13), self-reported disease activity (Patient Activity Scale
I [PAS-II]) (14), patient global health assessment, ratings of fatigue
and pain, number of prior DMARDSs received, polysymptomatic
distress scale (PSD) (15), self-reported disease activity at the
time of supplementary questionnaire completion (low/moderate/
severe), and economic changes as a result of the COVID-19 pan-
demic (defined as any loss of employment, reduced household
income, and/or loss of health insurance).

DMARDs were categorized in a mutually exclusive hierarchi-
cal manner, assigning each patient to their highest category fol-
lowing this sequence: no DMARDs, csDMARDs, TNFi bDMARDs,
NTNF bDMARDs, and JAK inhibitors. Although HCQ is a csD-
MARD, its use was modeled separately as a binary indicator due
to the attention it has received during the COVID-19 pandemic
and its common concomitant use to treat RA. Additionally, binary
indicators for all drug groups, including NSAIDs and GCs, were
used since patients could have been taking more than one drug
simultaneously.

Patients were classified as “medication changers/changers”
if they discontinued a medication, added other drugs, or changed
the dose of a DMARD, GC, or NSAID after March 1, 2020.
“Non-changers” were those patients who indicated that they did
not make any medication changes in the specified time period.
The medication changers were subclassified by type of change.
Data on the reasons for medication change, whether the change
was self-initiated or directed by a physician or other healthcare
provider, and the dates for these drug changes were also col-
lected. Patients were also categorized according to whether they
reported any changes in rheumatology care or lifestyle.

Statistical analysis. Participants were described at base-
line (based on the most recent semiannual observation) according
to whether they did or did not report any changes in medications
on the COVID-19 questionnaire. Continuous and categorical
variables were assessed by t-test and chi-square/Fisher’s exact
test, respectively, as appropriate. Participants who reported
changes in medications, healthcare, and lifestyle were described
by DMARD group.

Logistic regression models were performed to assess the
likelihood of changing medication and of reporting a change in
care by DMARD group, adjusted for disease severity (PAS-II),
demographic characteristics, and clinical information. We used
the following two models: Model 1 (DMARD group, HCQ, and
GC) and Model 2 (Model 1 categories plus age, sex, presence
of pulmonary disease, presence of cardiovascular disease, RDCI
score [excluding pulmonary and cardiovascular disease], educa-
tional level, Medicare status, PAS-II, presence of fatigue, history of
prior DMARDs, and PSD score).

Sensitivity analyses were performed to ascertain the robust-
ness of results: 1) the logistic models were estimated by enter-
ing each DMARD drug variable as an individual binary variable,
allowing for overlapping use and 2) replacing PAS-Il with its 3

components HAQ-Il, pain, and patient global health assess-
ment. Reasons for medication changes were reported by type
of change, drug class, and whether changes were physician-
directed or self-decided.

Finally, a time-to-event analysis was conducted to determine
the time (in days) to a drug change from March 1, 2020. For those
with no changes, the time from March 1, 2020 until the COV-
ID-19 questionnaire date was calculated. Kaplan-Meier estimator
and log-rank tests were used to compare the different DMARD
groups with respect to this outcome. This analysis also assessed
how the publication of ACR guidance for rheumatic and mus-
culoskeletal disease treatment in the context of the COVID-19
pandemic were associated with drug changes. Analyses were
performed for those who made medication changes prior to pub-
lication of the ACR guidelines (March 1, 2020 to April 15, 2020)
and those who made changes after publication (April 16, 2020 to
questionnaire completion) by reason for change and physician-
directed status.

RESULTS

Patients. Of the 1,411 participants who completed at
least one of the COVID-19 questionnaires and a prior semian-
nual questionnaire, 734 had RA as their primary diagnosis and
were receiving treatment with at least one of the drugs of interest
(HCQ, other csDMARDs, TNFi bDMARDs, NTNF bDMARDs, JAK
inhibitors, NSAIDs, or GCs). The time between prior FORWARD
questionnaire completion and supplementary questionnaire com-
pletion was a median 8 months (interquartile 6-9 months), and
the mean + SD duration was 8 + 3 months, with 98% of partici-
pants completed the supplementary questionnaires 4—12 months
after completing the first FORWARD questionnaire.

Respondents had a mean age of 65 years, were mostly
female (86%) and White (93%), with an average of 15 years of
education (Table 1). In terms of the drug class distributions (each
participant could be in more than one category), 21% of respond-
ents were receiving HCQ therapy, 58% received other csDMARDs,
35% received TNFi bDMARDs, 27% received NTNF bDMARDs,
and 10% received treatment with JAK inhibitors.

Of the 734 respondents with RA, 30.1% reported at least
one medication change. Those who had changes were more
likely to be younger and to have worse (higher) patient-reported
outcome measure values, including those on the HAQ-II (0.9 ver-
sus 0.7) and PAS-II (3.1 versus 2.7), compared to non-changers.
Changers also more frequently received treatment with GCs (33%
versus 18%) and were less likely to have received non-HCQ csD-
MARDs prior to the COVID-19 pandemic (49% versus 62%). No
differences in comorbidities were found between the two groups.
Changers were more likely to have experienced a negative eco-
nomic impact during this period (23% versus 15%) and to report
nonrheumatic disease-related medication changes (15% versus
10%) (Table 1).
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Table 1. Baseline characteristics of patients who changed their usual medications compared to patients
who did not have medication changes during the first three months of the US COVID-19 pandemic*

Overall, Non-changer, Changer,
n=734(100) n=513(69.9 n=221(30.1) P
Demographic characteristics
Age, mean + SD years 64.7 +14.7 659+ 104 619+ 11.7 <0.001
Male sex 104 (14.2) 81(15.8) 23(10.5) 0.057
White 677 (93.4) 474(93.7) 203(92.7) 0.625
Education, mean + SD years 153+21 153+20 153+22 0917
Married 487 (68.1) 348 (68.1) 139 (68.1) 0.993
Rural setting 145 (20.2) 101 (20.1) 44(20.6) 0.883
Ever smoked 281(38.3) 197 (38.4) 84 (38.1) 0.920
Body mass index, mean + SD kg/m’ 28.5+753 284+ 754 28.6+753 0.865
Medicare health insurance 316 (43.1) 242 (47.2) 74 (33.5) 0.001
Economic changet 125(17.0) 75 (14.6) 50(22.6) 0.008
Comorbid conditions
RDCl, mean + SD 2.4 +1.81 2.33+1.85 238+1.73 0.769
Heart disease 55(7.7) 37(7.2) 18(8.8) 0.465
Pulmonary disease 55 (7.5) 36 (7.0) 18(8.8) 0.408
Type 2 diabetes mellitus 45 (6.3) 34 (6.6) 11 (5.4) 0.538
Medications
HCQ 153 (20.8) 106 (20.7) 47 (21.3) 0.853
Other csDMARDs 427 (58.2) 318 (62.0) 109 (49.3) 0.001
TNFi bDMARDs 257(35.0) 181(35.3) 76 (34.4) 0.816
NTNFI bDMARDs 199 (27.1) 137(26.7) 62 (28.1) 0.706
JAK inhibitors 70(9.5) 43(8.4) 27(12.2) 0.105
Glucocorticoids 165 (22.5) 93(18.1) 72 (32.6) <0.001
NSAIDs 277 (37.7) 198 (38.6) 79(35.8) 0.465
Number of prior DMARDs, mean + SD 40+21 39+21 43+20 0.029
Other medication changes (non-RA) 83(11.3) 50(9.8) 33(14.9) 0.042
Patient-reported outcomes
Disease activityt
Low 337 (46.1) 375 (51.1) 265 (35.8) <0.001
Moderate 323 (44.2) 105 (47.5) 218 (42.8)
Severe 68(9.3) 37(16.7) 31(6.1)
Unknown 3(0.4) 1(0.5) 2(0.4)
Pain VAS, mean + SD 315+ 2.49 3.05+2.47 3.41+253 0.087
Patient global VAS, mean + SD 3.08 £2.31 292 +2.27 3.49+2.38 0.003
Fatigue VAS, mean + SD 3.58 £ 2.81 334+2.76 4.20+2.85 <0.001
HAQ-Il, mean + SD 0.76 £ 0.60 0.72+0.59 0.85+0.62 0.016
PAS-Il, mean + SD 2.85+194 273+1.92 314 +1.96 0.021
PSD scale, mean £ SD 7.61£5.67 7.21+548 8.68 £ 6.05 0.009

*Values are the number (%) unless indicated otherwise. bDMARDs = biologic disease-modifying antirheumatic
drugs; csDMARDs = conventional synthetic DMARDs; HAQ-II = Health Assessment Questionnaire Il; HCQ =
hydroxychloroquine; NSAIDs = nonsteroidal antiinflammatory drugs; NTNFI = non-tumor necrosis factor
inhibitor; PAS-Il = Patient Activity Scale Il; PSD = Polysymptomatic Distress; RA = rheumatoid arthritis; RDCI =
Rheumatic Disease Comorbidity Index; VAS = visual analog scale.

t Reported an economic impact from COVID-19 (loss of employment, reduced household income, and/or loss

of health insurance).

t Self-reported disease activity at the time of COVID-19 questionnaire completion.

Medication, care, and lifestyle changes. Table 2 shows
the percentage of respondents who reported medication changes,
care changes, and lifestyle changes by type of change within each
DMARD class. Participants may have experienced more than
one change for the same DMARD group and may be allocated
to more than one DMARD group.

The percentage of respondents who had medication
changes by DMARD group varied between 12% for HCQ
and 23% for TNFi bDMARDs. By type, bDMARD (irrespec-
tive of mechanism of action) and JAK inhibitor users reported
stopping or delaying the intake of that DMARD more often than

csDMARDs or HCQ users (16-18% versus 4-8%). Further
inspection of the JAK inhibitor treatment group showed that this
difference was driven primarily by use of upadacitinib and baric-
itinib, which had 5 (71%) of 7 respondents stop or delay treat-
ment, whereas tofacitinib had 7 (11%) of 64 respondents stop
or delay treatment. Five percent of changers reported adding
HCQ to their treatment regimen. All other medication changes
related to adding drugs or changing dose were reported by <4%
of patients of any DMARD group. The percentage of patients
who did not report a change in treatment varied between 77%
and 88%.
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Table 2. Characterization of medication, care, and lifestyle changes by drug class*

Other JAK
HCQ csDMARDs TNFi NTNFi inhibitors Glucocorticoids
(n=153) (n=427) (n=257) (n=199) (n=70) (n =165)

Medication change

Stopped/delayed 6(3.9) 35(8.2) 17.6 (46) 32(15.9) 12(17.0) 6(3.6)

Added 8(5.2) 6 (1.4) 3.5(09) 6(3.0) 2(2.9) 33(20.0)

Increased dose 3(2.0) 12(2.8) 2.3(6) 2(1.0) 1(1.4) 13(7.9)

Decreased dose 3(2.0) 13(3.0) 0.4(1) 1(0.5) 2(2.8) 5(3.0)

No change 134 (87.6) 366 (85.7) 77.4(199) 160 (80.4) 54 (77.1) 112 (67.9)
Care change

Canceled/postponed appointments 48 (31.0) 142 (32.9) 34.9(91) 56 (27.9) 21 (30.0) 40 (36.4)

Switched to teleconference 55 (35.5) 146 (33.8) 31.0(81) 84 (41.8) 33 (47.1) 76 (46.1)

Could not reach rheumatology office 7 (4.5) 13(3.0) 3.1(8) 6(3.0) 4(5.7) 8 (4.9)

Could not obtain medication 16 (10.3) 184.2) 4.2(11) 11 (5.5) 5(7.1) 9(5.5)
Lifestyle change

Self-quarantiningt 88 (56.8) 233(53.9) 138 (52.9) 112 (55.7) 28(39.4) 102 (61.8)

Working/attending school from home 35(22.6) 87 (20.1) 63 (24.1) 49 (24.4) 18 (25.4) 26 (15.8)

Canceled travel 75 (48.4) 200 (46.3) 127 (48.7) 88 (43.8) 41 (57.8) 63(38.2)

Washing hands more often 147 (94.8) 412 (95.4) 252 (96.6) 189 (94.0) 70(98.6) 158 (95.8)

Using hand sanitizer more often 119 (76.8) 323(74.8) 202 (77.4) 162 (80.6) 66 (93.0) 127 (77.0)

Wearing a mask 149 (96.1) 417 (96.5) 251 (96.2) 188 (93.5) 69 (97.2) 158 (95.8)

Wearing gloves 71 (45.8) 194 (44.9) 126 (48.3) 97 (48.3) 29 (41.4) 68 (41.2)

* Values are the number (%). Patients can be in more than 1 drug category. csDMARDs = conventional synthetic disease-modifying

antirheumatic drugs; HCQ = hydroxychloroquine; NTNFi =

non-tumor necrosis factor inhibitor.

t Did not leave home at all in 2 weeks prior to COVID-19 questionnaire completion, or only left for essential services (grocery/

pharmacy/health care).

Regarding care changes, the percentage of respondents
who canceled or postponed appointments was relatively uniform
by DMARD group, varying between 28% and 35%. Respon-
dents receiving treatment with NTNF bDMARD or JAK inhibitor
reported switching to telehealth appointments more frequently
than respondents who received HCQ and other csDMARDs (42%
and 47% for NTNF users and JAK inhibitor users, respectively,
as compared to 34-36% for HCQ/other csDMARDs users), and
the TNFi bDMARDs treatment group had the lowest percentage
of respondents who switched to telehealth appointments (31%).
Between 3% to 6% of all respondents could not reach their rheu-
matology office, and 4-7% could not obtain their medication,
except for HCQ users, who reported a higher frequency of being
able to obtain medication as compared to the other treatment
groups (10%).

Some types of lifestyle changes were adopted by almost all
of the cohort regardless of DMARD treatment, including washing
hands more often and wearing a mask (>94% in all drug groups).
Self-quarantining was reported in more than half of the sample for
all DMARD categories (53-56%), except for JAK inhibitor users
(39%), but higher rates of hand sanitizer use and canceled travel
were observed among JAK inhibitor users.

Association between medication changers and
baseline characteristics. Results from the logistic models are
shown for models including both medication changers and care
changers (Table 3). In Model 1, medication changers seemed more
likely to be JAK inhibitor users, with an odds ratio (OR) of 1.9 (95%

confidence interval [95% CI] 1.0, 3.4), though this result did not
reach statistical significance and was attenuated in the multivar-
iable Model 2. GC use was the only strong factor influencing the
association between medication changes and baseline character-
istics (OR 3.0 [95% CI 1.9, 5.2)).

When analyzing care changes, no association was found
with any particular DMARD group in either model. Care changers
were more likely to have pulmonary disease (OR 2.9 [95% CI 1.3,
6.5]), with a tendency for worse disease activity (OR 1.1 [95% Cl
1.0, 1.1]) and GC use (OR 1.6 [95% CI 1.0, 2.5)).

Reasons for medication change. Participants were asked
to report reasons why they stopped/delayed a drug or changed
the dose. This question was not prompted when the change type
was “added other drugs.” Reasons by change type and physi-
cian approval are presented in Table 4. Adding a new medication
and changing the dose of a medication were changes signifi-
cantly more likely to be directed by a physician (90% and 66%,
respectively) compared to stopping/delaying a medication (53%)
(P < 0.001).

Of the six participants who reported a COVID-19 diagnosis
(four cases presumed by physician, one case confirmed by poly-
merase chain reaction [PCR] test, and one confirmed by anti-
body test), three had medication changes (two participants who
were presumed COVID-19-positive and one participant who was
confirmed COVID-19-positive by PCR test), and three did not
have medication changes. Of those with medication changes, two
respondents received physician approval and one did not.
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Table 3. Association between DMARD group and changes in medication/care as shown by regression

models*
Medication change Care change
Model 1 Model 2 Model 1 Model 2
(n=734) (n=513) (n=734) (n=513)
DMARDs
Referent csDMARDs

No DMARDS 1.59(0.81,3.11) 1.21(0.49,3.01) 0.84(0.44,1.60) 0.72(0.33, 1.59)

TNFi bDMARDS 117 (0.74,1.84) 1.05(0.58, 1.90) 0.82(0.54,1.23) 0.88(0.53,1.46)

NTNF bDMARDs 1.24.(0.77,1.99) 1.26 (0.68, 2.36) 0.95(0.62, 1.45) 0.94(0.55, 1.62)

JAK inhibitors 1.85(1.01,3.38)  1.55(0.68, 3.51) 1.21(0.68,217)  1.13(0.53, 2.40)
HCQ 1.07(0.70,1.62) 1.06(0.62,1.82) 1.05(0.72,1.55)  1.06(0.66, 1.71)
Glucocorticoids 2.14(1.48,3.09) 3.02(1.88,4.85) 1.71(1.18, 2.48) 1.59 (1.01, 2.50)
NSAIDs - 1.07 (0.69, 1.64) - 0.98 (0.67, 1.42)
Age, years - 0.99(0.96, 1.01) - 0.99(0.97,1.01)
Male sex - 0.81(0.43,1.52) - 1.24(0.73, 2.09)
RDCI, 0-71 - 0.93(0.81, 1.08) - 0.98 (0.86, 1.11)
Pulmonary disease - 1.60(0.72, 3.54) - 2.89(1.28, 6.54)
Cardiovascular disease - 1.07(0.47,2.47) - 0.93(0.44,1.94)
Educational level, years - 1.06 (0.95, 1.19) - 0.97 (0.88, 1.07)
Medicare health insurance - 0.71(0.43,1.17) - 1.03 (0.67, 1.60)
PAS-II, 0-10 - 0.98(0.83, 1.15) - 1.10(0.95, 1.27)
Number of prior DMARDs - 1.07 (0.96, 1.18) - 1.01(0.92,1.11)
PSD scale - 1.01 (0.96, 1.06) - 1.01 (0.96, 1.06)

Fatigue VAS, 0-10 - 1.11(0.99, 1.24) -

1.01(0.91, 111

*Values are the odds ratio (95% confidence interval). b(DMARDs = biologic disease-modifying antirheumatic
drugs; csDMARDs = conventional synthetic DMARDs; HCQ = hydroxychloroquine; NSAIDs = nonsteroidal
antiinflammatory drugs; NTNFi = non-tumor necrosis factor inhibitor; PAS-Il = Patient Activity Scale II; PSD =
Polysymptomatic Distress; RDCl = Rheumatic Disease Comorbidity Index; Rheumatic VAS = visual analog

scale.

t The RDCI was calculated excluding pulmonary and cardiovascular disease, which were controlled

individually.

The most commonly reported reason for stopping or delay-
ing a drug was concern about COVID-19 (39%), followed by con-
cern about other illness or infections (16%), canceled/postponed
appointments (13%), and side effects (12%). All other reasons for
stopping or delaying a drug were reported by <10% of patients.

Table 4. Reasons for medication change by type of change and physician approval*

For those who reported a change of dose, having a flare of dis-
ease activity was the most frequent reason (41%), followed by
concern about COVID-19 (17%) and other unspecified reasons
(13%). Among individuals that stopped, delayed, or changed the
dose of a medication, those who did so due to concern about

Stopped/delayed medication

Changed medication dose

Reason for medication Not approved  Approved by Not approved  Approved by
change All by physician physician P All by physician physician P
Total 153 (100) 68 (44.4) 81(52.9) 68 (100) 23(33.8) 45 (66.2)
Did not work 13(8.5) 1(1.5) 12 (14.8) 0.004 3(4.4) 1(4.3) 2 (4.4 0.985
Side effects 18 (11.8) 4(5.9) 14(17.3) 0.033 6(8.8) 0.0) 5111 0.097
Cost 2(1.3) 2(2.9) 0(0.0) 0120 0(0.0) 0.0) 0(0.0 =
Canceled/postponed 20(13.1) 16 (23.5) 4(4.9) 0.001 0(0.0) 0.0) 0(0.0 -
appointments
Not available 5(3.3) 5(7.4) 0(0.0) 0.013 6(8.8) 2(8.7) 3(6.7) 0.762
Worried about COVID-19 60 (39.2) 37 (54.4) 0(24.7) 0.000 12(17.6) 6(26.1) 6(13.3) 0.192
Other illness/infection 24.(15.7) 9(13.2) 5(18.5) 0.382 2(2.9) 0(0.0) 2(4.4) 0.305
Loss of insurance 3(2.0) 3(4.4) 0(0.0) 0.056 1(1.45) 0(0.0) 1(2.2) 0.471
Having a disease flare 4(2.6) 0(0.0) 4(4.9) 0.063 28(41.2) 9(39.1) 19(42.2) 0.806
Surgery/medical procedure 8(5.2) 2(2.9) 6(7.4) 0.228 0(0.0) 0(0.0) 0(0.0) -
Doctor recommended, 3(2.0) 0(0.0) 3(3.7) 0.109 2(2.9) 0(0.0) 244 0.305
unspecified reason
No longer needed (e.g., 7 (4.6) 0(0.0) 7 (8.6) 0.013 6(8.8) 4(17.4) 2(4.4) 0.075
disease flare over)
Other 14(9.2) 4(5.9) 9 (11.1) 0.260  9(13.2) 2(8.7) 7 (15.6) 0.430

* Values are the number (%). Values reflect number of changes and not number of patients. Respondents could select more than one reason.

Four patients did not indicate if their decision to stop medication was physician approved.
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COVID-19 reported higher fatigue scores (mean + SD 4.8 + 2.7
versus 3.7 + 2.8) (P = 0.02), but had no other significant dif-
ferences in patient-reported outcomes, comorbid conditions, or
demographic characteristics (Supplementary Table 1, available
on the Arthritis Care & Research website at http://onlinelibrary.
wiley.com/doi/10.1002/acr.24611/abstract). When looking at
reasons by type of change and physician approval, efficacy, side
effects, and no longer needing a medication were more likely to
be directed by the physician as a reason for stopping/delaying
a medication, as opposed to concern about COVID-19, avail-
ability of the drug, or canceled/postponed appointments. For
respondents who reported changing a medication dose, no
significant differences were found between reasons for medica-
tion change, regardless of whether the change was physician-
directed or not.

Reasons for change were further inspected by change type
within each drug class (Supplementary Table 2 [http://onlinelibrary.
wiley.com/doi/10.1002/acr.24611/abstract]). Worry about COV-
ID-19 was a constant reason and, in most of the cases, the most
common reason for any medication change, irrespective of drug
class. For HCQ users, lack of availability was the main reason for
stopping/delaying the drug or changing dose. For respondents
who used other csDMARDSs, having a flare of disease activity was
the main reason for adding other drugs to their treatment regi-
men. Worry about infections or other illness was also a frequent
reason for stopping among TNFi and NTNF users, and in NTNF
users, cancellation of appointments was also considered a signif-
icant reason for stopping or delaying the medication. Lastly, for
respondents who received JAK inhibitors, canceled appointments
and worry about COVID-19 were the main reasons for stopping
or delaying medication.

Time to medication change. Descriptive statistics for
time to medication change by hierarchical DMARD group are
shown (Table 5). Some respondents were excluded from this
analysis because they did not report date of medication change
(17% of changers had missing date of change). The probability
of change ranged from 23% to 34%, and there was no signifi-
cant difference between drug classes when selecting the highest
DMARD level of each respondent. The probability of a respondent

not experiencing any change in medication within 60 days of
March 1, 2020 ranged from 76% to 84%, and within 90 days,
ranged from 63% to 76%.

Finally, Kaplan-Meier analysis was used to estimate the impact
of the publication of the ACR guidance in April 2020 on medica-
tion use. Figure 1 shows overlaid curves for medications chang-
ers pre-ACR guidelines and post-ACR guidelines under a variety
of conditions. The overall probability of changing medication was
26.3%, with an annual incidence rate (IR) of 1.39 (95% CI 1.21,
1.61). The number of changers was evenly distributed, with 93
patients overall experiencing a medication change prior to April
15 (IR = 1.15 [95% CI 0.93, 1.43]; probability of change 13.5%);
among changers, the IR was 17.67 (95% Cl 14.42, 21.66). Ninety
patients overall made a medication change after April 15, with
an IR of 1.74 (95% CI 1.41, 2.14) and a probability of change
of 156.5%; among changers who changed medication after April
15, the IR was 21.02 (95% CI 17.10, 25.84). However, when
restricted to only those patients who made a medication change
in response to COVID-19, most changes occurred prior to April
15, with 33 changes occurring prior to April 15 and 13 changes
occurring after this date. While fewer COVID-19-specific changes
took place after April 15, the changes that were made after April
15 occurred more quickly (IR 18.60 [95% CI 13.22, 26.16] versus
IR 24.60 [95% CI 14.29, 42.37] for changes made prior to April
15 and after April 15, respectively). The IRs for both physician-
approved and non-physician-approved medication changes were
higher after April 15 than prior to this date, with approximately
equal sample sizes.

DISCUSSION

Our results show that individuals with RA who had medica-
tion changes in the first three months of the COVID-19 pandemic
in the US were more likely to experience increased levels of dis-
ease activity and higher exposure to prior DMARDs, but no sta-
tistical difference was found in terms of comorbidities between
individuals who changed medication in the first three months
of the pandemic and those who did not. Patients who received
bDMARDs and JAK inhibitors reported a higher incidence
of medication discontinuation when compared to patients who

Table 5. Survival descriptive statistics for the hierarchical DMARD groups*

Hierarchical DMARD  Time atrisk  Probability No Survival time Probability of no change
drug class (days) of change  subjects  25% 50% 60 days 90 days
No DMARDs 3,635 0.38 55 61 - 0.76 0.59
csDMARDs 11,983 0.23 171 = = 0.80 0.76
TNFit 16,124 0.25 233 80 - 0.82 0.72
NTNFi 11,855 0.25 171 76 = 0.84 0.72
JAKinhibitors 43,80 0.34 66 61 - 0.76 0.63

* ¢sDMARDs = conventional synthetic biologic disease-modifying antirheumatic drugs; NTNFi = non-tumor necrosis

factor inhibitors.
tP=0.11 by log rank test.
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Figure 1. Kaplan-Meier curves showing time to medication change before and after April 15, 2020, the date the American College of
Rheumatology (ACR) guidance for the management of rheumatic disease in adult patients during the COVID-19 pandemic was published.
Groups are categorized by reason for medication change and physician approval status, and all incidence rates per 100 patients are shown
with 95% confidence intervals (95% Cls). A, Overall time to change beginning March 1, 2020 and ending at time of questionnaire completion,
with 696 medication changes recorded in total. Of medication changes recorded in the pre-ACR guidelines period, 696 occurred with an annual
incidence rate of 1.16 (95% CI 0.94, 1.40). Of medication changes recorded in the post-ACR guidelines period, 603 occurred with a 14.9%
probability of change. B and C, Individuals who changed medications before and after the ACR guidance was published (B), and individuals
who changed medications due to concern about COVID-19 (C). D, Individuals who had medication changes that were approved by a physician.
Incidence rate during the pre-ACR guidelines period was 15.80 (95% CI 12.14, 20.59), with 55 medication changes recorded, and incidence
rate during the post-ACR guidelines period was 19.26 (95% Cl 14.92, 24.86), with 59 medication changes recorded. In B-D, Panels are time
to change before and after ACR guidelines were published, with curves overlaid. See Results for more data on incidence rates and medication
changes among the patient groups.

received csDMARDs (16-18% versus <8%). For changes in care, There were no significant differences in medication change
switching to telehealth appointments was the most commonly frequency between DMARD groups. However, medication chang-
reported change for patients who received NTNF bDMARDs and ers were three times more likely to be receiving GCs in addition to
JAK inhibitors (42-46%), followed by cancelling or postponing DMARDs. This may reflect efforts to reduce the perceived risk of
appointments (28-35%), depending on the DMARD group. Of infections due to GCs as well as the likely less controlled disease
patients who received HCQ, 10% reported that they did not have activity associated with GC use (19). The ACR recommendations
access to the medication. acknowledged controversies in the available evidence for GC use

Almost all patients changed their behavior in response to and COVID-19 risk, stating: “If indicated, glucocorticoids should
the pandemic by washing their hands more often and wear- be used at the lowest dose possible to control rheumatic dis-
ing a mask or using hand sanitizer more often, independently ease, regardless of exposure or infection status. Glucocorticoids
of DMARD exposure. Other behavior changes (e.g., canceling should not be abruptly stopped, regardless of exposure or infec-
travel) occurred less frequently but were still relevant. We found tion status” (9). While this recommmendation does not differ from
that substantially fewer individuals were restricting social contacts the 2015 ACR guidelines for the treatment of RA (20), the major-
than reported by Favalli and colleagues in Lombardy, Italy, where ity of responding US rheumatologists purposefully reduced GC
90% of patients with rheumatic diseases were following social use during the early part of the US COVID-19 pandemic (21). In
distancing measures (16), although this may have been due to dif- addition, the majority of those individuals initiating GCs reported
ferences in the descriptors (self-quarantine versus social distanc- flares of disease activity (Supplementary Table 2, available on the
ing). Unlike prior US studies of the general population (17,18), we Arthritis Care & Research website at http://onlinelibrary.wiley.com/
found no significant differences in education level or health insur- doi/10.1002/acr.24611/abstract), though the role the COVID-19
ance status (Medicare versus other forms of health insurance) in pandemic may have had on these flares is unclear. Flares may

adjusted models. have been the result of stress and lifestyle changes due to the
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pandemic, which warrants further investigation. It is beyond the
scope of the current study to examine treatment for patients with
COVID-19, though some of the best evidence of treating people
hospitalized for COVID-19 infection involved GC use (22).

Since most disruptions in care should have affected all
patients during the early weeks of the COVID-19 pandemic due
to massive changes in clinical care, we expected individuals
with greater disease activity and medical utilization to be most
impacted. Yet pulmonary disease seemed to be the strongest
factor associated with changes in care (three-fold increase in
risk), followed by GC use. The results were robust regardless
of changes in the way the drug variables were categorized,
how models were selected, or how disease activity was cap-
tured. These findings may be more related to the perceived
added risk of and/or increased COVID-19 symptoms early in the
pandemic (23). Both pulmonary disease and GC use are asso-
ciated with mortality in RA (24), and recent studies find these
variables similarly associated with COVID-19 case mortality when
RA activity was controlled (25).

Fear of COVID-19 was the most commonly reported reason
for medication changes, irrespective of drug class. Most changes
related to dose or adding new medication were approved by phy-
sicians, but only half of changes related to discontinuation were
physician-approved. Half of patients worried about COVID-19
stopped medications without physician approval. A snapshot
survey of Australian patients with rheumatic and musculoskeletal
diseases showed the greatest concern of COVID-19 risk was with
taking, in declining order, bDMARDs/targeted synthetic DMARDs
(62%), csDMARDs (methotrexate; 55%), and GCs (38%) (7), which
is consistent with our findings though the reported concerns of
patients in the Australian cohort with csDMARD use were propor-
tionally much higher than that subgroup of patients in the pres-
ent study, as only half of the patients who received csDMARDs in
the present study stopped medications compared to those who
received treatment with bDMARDs/targeted synthetic DMARDs.

Some limitations of the present study include participa-
tion bias as patients more worried about COVID-19 may have
been more willing to participate in the study. In addition, this study
required online responses, which excluded almost half of the
current participants in the FORWARD registry who either com-
plete mailed paper forms or telephone interviews. Participants
who were unable to respond due to having COVID-19 infection
were left-censored from our study, although this was likely a rare
occurrence. While we did not find any association between race
and education level with access to care or medications, the study
participants were largely White and had a higher than average
education level for the US. Also, due to timing of questionnaires,
we did not have full medication information from participants after
July 2019 because responses from the January 2020 standard
questionnaire were not complete, and the 8-month delay may
have resulted in patients being misallocated to the DMARD
treatment category if they had switched to another class during

that time. Last, while the first ACR treatment recommendations
during the pandemic are a convenient guidepost, it is possible
that the changes observed were due to secular reasons, such
as improved understanding of COVID-19 or improved access to
clinical care after the initial lockdowns across the US.

Though many items were measured during the early months
of the US COVID-19 pandemic, this study has provided important
evidence of actual patient behavior in regard to changing treat-
ments without physician recommendation due to fear of COV-
ID-19 risk that has only been theorized in editorials (26). While
overall risks of contracting COVID-19 in patients with RA are not
known and important clinical trials of select RA DMARDs in the
treatment of COVID-19 have not concluded (4), there is evidence
that GC use is associated with hospitalization for COVID-19 (27).
These results were published after the surveys were collected
for the present study but are consistent with our findings as we
also found statistically important associations between GC use
and change in medications and care. Last, we also showed what
was likely the importance of providing early recommendations to
physicians on how best to treat patients with RA, as physician-
guided medication changes increased after the ACR guidance
was first published.

In conclusion, we found that individuals with RA in the US
had relatively high and consistent rates of medication changes
through the first three months of the COVID-19 pandemic. Physi-
cian approval for medication changes increased after publication
of the ACR guidance for the management of rheumatic disease in
adult patients during the COVID-19 pandemic, and most medica-
tion changes made were due to concerns of COVID-19 risk. We
found no significant associations with medication changes and
DMARD class. In full models, only GC use was associated with
RA medication changes, and GC use and concomitant pulmo-
nary disease were associated with changes in overall care. Further
studies are needed to follow the trends in RA medication use in
response to growing knowledge about the COVID-19 pandemic
and the impact of medications for both risk and treatment.
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