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Rheumatology International Data collection
https://doi.org/10.1007/500296-024-05542-3 Rh e Hmmoﬁt 0 | 0 gy
OBSERVATIONAL RESEARCH . . The COVAD-2 study utilized a questionnaire hosted on the
Rank: Q2,IF: 4.0 .2 ’ i

Updates SurveyMonkey platform, available in multiple languages.
This survey was globally disseminated across 106 countries
through the efforts of 157 collaborators. Clinical and soci-
odemographic data, including diagnosis, treatment history,

Cristiana Sieiro Santos'® - Jun-Peng Chen?® . Elena Nikiphorou>*® . Chi-Wei Tseng®® - comorbidities, and details regarding COVID-19 infection

Carlos Enrique Toro Gutiérrez®® - Ai Lyn Tan”#® - Arvind Nune®® . Esha Kadam'®® - Masataka Kuwana''® - (such as symptoms, duration, complications, hospitalization,

Jessica Day'%"31%0 . Sreoshy Saha'>© - Tsvetelina Velikova'®® - James B. Lilleker'7 30 . d nation hist lected f ndividual
Carlo V. Caballero-Uribe'® - Parikshit Sen?*® . Hector Chinoy'’?'#2( . Rohit Aggarwal®*© - Vikas Agarwal®*® . and vaccination history) were collected from individuals

Breakthrough SARS-CoV-2 infection and disease flares in patients
with rheumatoid arthritis: result from COVAD e-survey study

Latika Gupta'”?>2%® . Yi-Ming Chen?>27:2%:2%3%(%) . COVAD study group with autoimmune diseases and healthy controls. The data
collection period spanned from January 1st, 2022, to July
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Table 1 Factors associated with breakthrough COVID infection in patients with RA

Test positive for COVID No (n=1269) Once (n=3585) Twice and More (n=7T4) p value
Age 52,15+ 13.88 48.67 +13.00 46,58+ 12.31 <(.001%#
Gender 0.377
Female 1120 (88.3%) 522 (89.2%) 62 (83.8%)
Male 149 (11.7%) 63 (10.8%) 12 (16.2%)
Ethnicity <(.001%#
Caucasian (White) 571 (46.4%) 302 (53.9%) 43 (58.9%)
Asian 313 (25.4%) 73 (13.0%) 11 (15.1%)
African American or of African origin BR (7.2%) 36 (6.4%) 5(6.8%)
Hispanic 128 (10.4%) 84 (15.0%) 6(8.2%)
Native American/Indigenous/Pacific Islander 14 (1.1%) 3(0.5%) 1(1.4%)
Mixed 55 (4.5%) 21 (3.8%) 3(4.1%)
Other 61 (5.0%) 41 (7.3%) 4 (5.5%)
Disease duration (years) 15.95+21.02 17.65+24.19 15.65+20.73 0.864
Number of COVID-19 vaccine dose 3.0040.77 298 +0.78 2.91+0.84 0.700
Comorbidities
Asthma 131 (10.3%) 69 (11.8%) 15 (20.3%) 0.026#
Chronic kidney disease 26 (2.0%) 12 (2.1%) 1(1.4%) 0.916
Chronic liver disease 12 (0.9%) T{1.2%) 1(1.4%) 0.852
Chronic obstructive pulmonary disease 39 (3.1%) 15 (2.6%) 8 (10.8%) 0.001**
Interstitial lung disease 46 (3.6%) 200(3.4%) 1(1.4%) 0.581
Coronary heart disease/ischemic heart disease 200(1.6%) 10 (1.7%) 1(1.4%) 0.962
Diabetes mellitus B0 (6.3%) 38 (6.5%) 10 (13.5%) 0.053
Hyperlipidemia 154 (12.1%) 69 (11.8%) 9(12.2%) 0.978
Hypertension 248 (19.5%) 111 (19.0%) 18 (24.3%) 0.550
Tuberculosis T(0.6%) T{1.2%) 0(0.0%) 0.238
Medication
Glucocorticoid 78 (6.1%) 35 (6.0%) 2(2.9%) 0.477
Methotrexate 81 (6.4%) 45 (7.7%) R(10.8%) 0.242
Hydroxychloroguine 26 (2.0%) 17 (2.9%) 1(1.4%) 0.445
Sulfasalazine 19 (1.5%) T{1.2%) 1(1.4%) 0.877
Leflunomide 14 (1.1%) 5(0.9%) 0(0.0%) 0.601
Rituximab B (0.6%) 4(0.T%) 0(0.0%) 0.779
Anti TNF agents® 17 (1.3%) 13(2.2%) 0(0.0%) 0.197
JAK inhibitors™ B (0.6%) 4(0.7%) 0(0.0%) 0.779
PROMIS global physical health 13.56 +2.16 13.76+2.00 13.494+2.35 0.089
PROMIS global mental health 12.53+3.30 12.5043.36 11.81+3.66 0.199

By Chi-square test or ANOVA test
#p<0.035, **p<0.01

*Infliximab, adalimumab, certolizumab, golimumab, etanercept

*+Tofacitinib, baricitinib, upadacitinib

Table 2 Comparisons between RA patients with or without disease flares

Disease flares after COVID breakthrough infection No Yes p value
N 1723 205
Age 51.28+13.77 475441244 <0001+
Gender 0.267
Female 1518 (88.1%) 186 (90.7%)
Male 205 (11.9%) 19 (9.3%)
Ethnicity <0007+
Caucasian (white) T99 (47.9%) 117 (60.0%)
Asian 382 (22.9%) 15 (7.7%)
African American or of African origin (black) 111 (6.7%) 18 (9.2%)
Hispanic 192 (11.5%) 26 (13.3%)
Native American/indigenous/Pacific islander 17 (1.0%) 1 (0.5%)
Mixed T1(4.3%) 8 (4.1%)
Other (please specify) 96 (5.8%) 10 (5.1%)
Comorbidities
Asthma 184 (10.7%) 31 (15.1%) 0.056
Chronic kidney discase 34 (2.0%) 5(24%) 0.600
Chronic liver disease 16 (0.9%) 4(2.0%) 0.156
Chronic obstructive pulmonary disease (COPD) 52 (3.0%) 10 (4.9%) 0.154
Interstitial lung disease (ILD) 55 (3.2%) 12 (5.9%) 0.049%
Coronary heart disease/ischemic heart disease 25 (1.5%) 6(2.9%) 0.133
Diabetes 115 (6.7%) 13 (6.3%) 0.856
Epilepsy (history of multiple seizures requiring medication) 11 (0.6%) 3(L5%) 0.180
High cholesterol/hyperlipidemia 200 (11.6%) 32 (15.6%) 0.096
HIV-AIDS 2(0.1%) 0(0.0%) 1.000
Hypertension 330 (19.2%) 47 (22.9%) 0.198
Stroke 13 (0.8%) 4(2.0%) 0.098
Tuberculosis 10 (0.6%) 4(2.0%) 0.053
Organ transplant 2(0.1%) 1(0.5%) 0.286
Medication
Steroids 94 (5.5%) 21 (10.2%) 0.006%*
Methotrexate 103 (6.0%) 31 (15.1%) <0.00]+*
Hydroxychloroquine 33 (1.9%) 11 (5.4%) 0.005%*
Sulfasalazine 25 (1.5%) 2(1.0%) 1.000
Leflunomide 16 (0.9%) 3(1.5%) 0.446
Oral tacrolimus 0 (0.0%) 0(0.0%) -
Cyclosporine 4 (0.2%) 0(0.0%) 1.000
IV immunoglobulin (IVIg) or subcutaneous immunoglobulin (SQlg) 4(0.29%) 0(0.0%) 1.000
Cyclophosphamide (Cytoxan) 3(0.2%) 0(0.0%) 1.000
Rituximab 12(0.7%) 0(0.0%) 0.629
Anti TNF agents (infliximab, adalimumab, certolizumab, golimumab, etaner- 21 (1.2%) 0(4.4%) 0.003%%
cept)
Other Biologics (specify) 9(0.5%) 1 (0.5%) 1.000
JAK inhibitors (Tofacitinib, Baricitinib, Upadacitinib) 8 (0.5%) 4(2.0%) 0.031*
Disease duration 16.49+21.86 16.10+23.38 0.807
COVID-19 vaccine recipient 1619 {94.0%) 180 (92.2%) 0.322
Number of COVID-19 vaccine dose 2.99+0.78 295+0.79 0.501
PROMIS Global Physical Health 13.58+2.12 1390211 0.044*
PROMIS Global mental health 12.60+3.29 11.57+£3.58 <0.00]**

Chi-square test or Independent r-test

£p<0.05, #4p<0.01




Table3 Symptoms of COVID

. h . Disease flares after COVID breakthrough infection No Yes p value

infection between RA patients

with or without breakthrough Symptoms of COVID-19 infection

infections Fever 187 (10.9%) 119 (58.0%) <0.001%*
Fatigue 225 (13.1%) 161 (78.5%) <(.00]1%*
Muscle aches 162 (9.4%) 145 (70.7%) <(.00]1%*
Joint pains 141 (8.2%) 144 (70.2%) <0.00]1**
Cough 195 (11.3%) 137 (66.8%) <(.00]#**
Difficulty in breathing or shortness of breath 82 (4.8%) 89 (43.4%) <(.00]**
Loss of smell 124 (7.2%) 83 (40.5%) <(.00]#**
Loss of taste 107 (6.2%) 79 (38.5%) <(.00]1%*
Running nose 139 (8.1%) 87 (42.4%) <(.00]1%*
Congestion 112 {6.5%) 94 (45.9%) <0.00]1**
Throat pain/scratchiness 159(9.2%) 108 (52.7%) <(.00]**
Chest pain 45(2.6%) 50(24.4%) < 0.00]**
Diarrhoea 47(2.7%) 55 (26.8%) <0.001%*
Headache 149 (8.6%) 116 (56.6%) <0.001%*
Oral ulcers 10 (0.6%) 12 (5.9%) <0.001%*
Nausea/vomiting 34(2.0%) 47 (22.9%) <0.001%*
Abdominal/Belly pain 25(L5%) 37 (18.0%) <0.001%#
Skin rashes Ti0.4%) 14 (6.8%) <0.001%#

Require hospitalization
ICu 200.1%) 6(2.9%) <0.001%*
Oxygen 15 (0.9%) 10 (4.9%) <0.001%*
Advanced treatment 200(1.2%) 16(7.8%) <0.00]**

Casirivimab 2i10.0%) 1 (6.3%) 1.000
Imdevimab 3i(15.0%) 3(18.8%) 1.000
Molnupiravir 9 (45.0%) 3(18.8%) 0.097
Paxlovid T i35.0%) 9 (56.3%) 0.202
Days to complete symptoms resolution 22 89+4336 46.66+82.77 <0.001%*

Chi-sguare test or independent /-test
#p < (.05, **p<0.01

Symptoms of COVID-19 infection
Fever
Fatigue
Muscle aches
Joint pains
Cough
Difficulty in breathing
Loss of smell
Loss of taste
Running nose
Nasal congestion
Throat pain
Chest pain
Diarrhoea
Headache
Oral ulcers
Nausea/vomiting
Abdominal pain
Skin rashes

Require hospitalization

IcCu
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Fig.1 Forest plots of symptoms of breakthrough infections and disease flare. Data shown as odds ratio and 95% confidence interval
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Table 4 Factors associated with disease flare in patients with RA after COVID breakthrough infections

Univariate Multivariable
OR 95%C1 p value OR 95%Cl1 p value

Age 0.98 (0.97-0.99) < (.00 ] ** 0.98 (0.96-0.99) < (007 *=
Gender

Female Reference

Male 0.76 (0.46-1.24) 0.268
Ethnicity

Asian Reference Reference

Caucasian 373(2.15-647) < (.00 ] ** 4.33(2.43-7.72) < (007 *=

African American or of African origin 4.13 (2.02-8.48) < (001 ** 3.64 (1.73-7.64) 0,001 %=

Hispanic 345 (1.78-6.66) < (L0 ] =+ 371 (1.88-7.34) < 0.00] #=

Mative American/Indigenous/Pacific Islander 150 (0.19-12.01) 0.704 1.52 {0.18-12.60) 0.607

Mixed 2BT(1.17-7.02) 0.021* 2.94 (1.18-7.34) 0.021*

Other 2.65 (1.16-6.09) 0.021# 283 (1.21-6.64) 0.017#
Comorbidities

Asthma 1.49 (0.99-2.25) 0.057 1.21 (0.78-1.90) 0.394

Interstitial lung disease 1.89 (0.99-3.58) 0.053 2.01 (1.00—4.04) 0.051

Tuberculosis 3.41(1.06-10.97) 0.040% 380 (1.12-12.94) 0.033*
Medication

Glucocorticoid 198 (1.20-3.25) (L0077 1.26 (0.71-2.23) 0.425

Methotrexate 2.800(1.82-4.31) < (00 ] #e 2.55(1.56-4.17) < 0.00] **

Hydroxychloroguine 2.90(1.44-584) 0.003 %+ 1.78 (0.76—4.18) 0.186

Anti TNF agents” 372 (1.68-8.24) (.00 ] = 2.33(0.94-577) 0.066

JAK inhibitors™ 4.27(1.27-14.29) 0.019% 2.93 (0.80-10.78) 0.106
PROMIS global physical health 107 (1.00-1.15) 0.044* 1.09 {1.00-1.18) 0.040*
PROMIS global mental health 0.91 (0.87-0.95) < (L0 ] =+ 0.91 (0.87-0.95) < 0.00] #=

By Logistic regression
Ep < (.05, *#p <001

*Infliximab, adalimumab, certolizumab, golimumab, etanercept

*Tofacitinib, baricitinib, upadacitinib
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