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Impact of the COVID-19 Pandemic on the Appropriateness of 
Diagnostic Pathways of Autoimmune Rheumatic Diseases
Teresa Carbone1, Valentina Picerno2, Vito Pafundi3, Ernesto Esposito4, Pietro Leccese2,  
Angela Anna Padula2, and Salvatore D’Angelo2

ABSTRACT. Objective. Early diagnosis of autoimmune rheumatic diseases (ARDs) is key to achieving effective treatment 
and improving prognosis. The coronavirus disease 2019 (COVID-19) pandemic has led to major changes in 
clinical practice on a global scale. We aimed to evaluate the impact of the COVID-19 pandemic on rheuma-
tological clinical practice and autoimmunity testing demands.

 Methods. Data regarding the first rheumatological visits and new diagnoses, together with the autoimmu-
nity laboratory testing volumes related to the COVID-19 pandemic phase ( January–December 2020), 
were collected from medical records and the laboratory information system of a regional reference hospital 
(Basilicata, Italy) and compared with those obtained during the corresponding period in 2019.

 Results. A significant decrease in the 2020 autoimmunity laboratory test volume was found when compared 
with the same period in 2019 (9912 vs 14,100; P < 0.05). A significant decrease in first rheumatological visits 
and diagnosis (1272 vs 2336; P < 0.05) was also observed. However, an equivalent or higher percentage of 
positive autoimmunity results from outpatient services was recorded during 2020 when compared to the 
prepandemic state. Of note, COVID-19–associated decline in new diagnoses affected mainly less severe dis-
eases. In contrast, ARDs with systemic involvement were diagnosed at the same levels as in the prepandemic 
period.

 Conclusion. The COVID-19 pandemic has affected access to health services. However, our study highlighted 
that during the outbreak, greater appropriateness of the requests for laboratory tests and visits emerged, as 
shown by a greater percentage of positive test results and new diagnoses of more severe ARDs compared to 
the prepandemic period.
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Coronavirus disease 2019 (COVID-19) is a newly discovered 
systemic, infectious viral disease caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). The first human 
case was reported in December 2019 in Wuhan, China. Given 
the alarming rate of spread and the severity of the disease, 
COVID-19 was declared a public health emergency of interna-
tional concern on January 30, 2020, and a pandemic on March 
11, 2020, by the World Health Organization.1 As of Week 30 in 
2021, almost 34 million confirmed COVID-19 cases have been 
reported in the European Union/European Economic Area, 

with 745,014 deaths.2 The COVID-19 pandemic has challenged 
the resilience of health systems of all the world.3

 On February 20, 2020, the first severe case of SARS-CoV-2–
related pneumonia was diagnosed in northern Italy. Since then, 
the COVID-19 pandemic has rapidly affected all Italian regions. 
The first wave initiated in March 2020 and lasted for 3 months, 
requiring home confinement and strict lockdown. Following 
the relaxation of measures during the summer, a second wave 
commenced in September 2020 and extended until December 
2020. Basilicata is a small southern region of Italy that counts 
562,869 inhabitants (56/km2), 22.3% of whom are aged >  65 
years.4 From the beginning of the emergence of the COVID-19 
pandemic until December 2020, a total of 117,865 subjects 
underwent SARS-CoV-2 testing in Basilicata, with 184,291 
SARS-CoV-2 swab tests performed overall and 12,987 positive 
results recorded.5 San Carlo Hospital was rapidly overwhelmed 
and there was a reallocation of most of the available healthcare 
resources, both to treat patients with COVID-19 and to process 
SARS-CoV-2 swabs, leading to unprecedented changes in clin-
ical practice. Rheumatology services have been reconfigured and 
medical staff redeployed to the front line. During the lockdown 
(March–May 2020), according to ministerial directives, routine 
rheumatology ambulatory activities were suspended and all 
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nonurgent outpatient clinical visits were cancelled. In order to 
prevent transmission of the viral infection, the rapid deployment 
of telemedicine use was adopted in the ambulatory services. 
Teleconsultation was introduced as an innovative channel of 
communication, allowing for a reduction of face-to-face consul-
tations while at the same time benefiting the rheumatic patient.6

 Increasing local incidence of COVID-19 also had a profound 
effect on diagnostic activity of the autoimmunity laboratory, 
requiring the complete reorganization of human resources 
and procedures. Whereas volume increases for laboratory tests 
related to COVID-19 diagnostics were observed, autoimmu-
nity testing volume decreased worldwide.7 Autoantibodies are 
key serological markers to screen for and support the diagnosis 
of autoimmune rheumatological diseases (ARDs).8,9,10,11,12 As 
early diagnosis of ARDs is important in order to improve long-
term outcomes, the situation has been extremely challenging for 
laboratory staff, clinical rheumatologists, and rheumatological 
patients themselves.13,14,15,16

 Data regarding the effect of the COVID-19 outbreak on the 
number of autoimmunity tests performed and on rheumatolog-
ical diagnoses of ARD are lacking. Understanding the effects of 
the pandemic on specific areas of health care is crucial for future 
planning in both the immediate and longer term.
 Based on these premises, the aims of this study are to evaluate 
(1) the changes in the demand for autoimmunity testing assayed 
at the San Carlo Hospital Immunopathology Laboratory and 
the percentage of positive results; and (2) the number of rheu-
matological visits and new ARD diagnoses carried out at the 
Rheumatological Institute of Lucania of San Carlo Hospital 
in Potenza, Italy in the setting of increasing local incidence of 
COVID-19.

METHODS
Data collection. The San Carlo Hospital, located in the regional capital, 
Potenza, is the largest hospital in the Basilicata region and the leading local 
center for ARDs. To report the effect of the COVID-19 pandemic on our 
practice, we analyzed clinical and laboratory activity trends comparing 2 
distinct periods: from January to December of 2020 and the same period 
in 2019. All first rheumatological visits and follow-up visits specifically 
relating to flares were carried out in person, while all other follow-up visits 
were done by teleconsultation.
 The diagnosis of each patient was made by an expert rheumatologist on 
the basis of history, physical examination, blood, and serological tests and 
registered in the electronic medical chart. Data were extracted by 2 indepen-
dent rheumatologists (V. Picerno and PL) and new diagnoses of rheumatic 
diseases were categorized as follows: rheumatoid arthritis (RA), psoriatic 
arthritis (PsA), axial (ax-) spondyloarthritis (SpA), other SpA, systemic 
lupus erythematosus (SLE), systemic sclerosis (SSc), Sjögren syndrome (SS), 
polymyositis/dermatomyositis (PM/DM), undifferentiated connective 
tissue disease/mixed connective tissue disease (UCTD/MCTD), antiphos-
pholipid syndrome (APS), osteoarthritis (OA), microcrystalline arthrop-
athies, osteoporosis (OP), fibromyalgia (FM), juvenile idiopathic arthritis 
( JIA), polymyalgia rheumatica (PMR), Behçet disease (BD), vasculitis, and 
other diseases (regional pain syndrome [RPS], skin diseases without sys-
temic involvement, peripheral neuropathies).
 Data on autoimmunity laboratory tests such as antinuclear antibodies 
(ANA), anti-extractable nuclear antigen (ENA) antibodies, anti-dsDNA 
antibodies, rheumatoid factor (RF), anticitrullinated protein antibodies 
(ACPA), and antineutrophil cytoplasmic antibodies (ANCA), including 

myeloperoxidase (MPO) and proteinase 3 (PR3) antibodies, were collected 
from the laboratory information system (LIS). A filter was also applied to 
select samples coming only from outpatient services. During the observa-
tion period of 2020, outpatient testing volumes were calculated and used 
as reference points to examine the absolute and relative differences in test 
volume compared to the prepandemic period.
 When outpatient autoimmunity tests were selected for the analysis, pos-
itive results for each serological marker were extracted from LIS and the 
absolute and relative (%) differences in prepandemic and pandemic periods 
were calculated in order to assess the overall changes. In addition, we ana-
lyzed the percentage of positive findings on the total volume of outpatient 
testing.
 Data collection was entirely retrospective and did not involve any 
direct patient contact (registration number at Common Regional Ethics 
Committee of Basilicata [CEUR]: 56/2021).
Statistical analysis. Total laboratory testing volume, rheumatological visits, 
and new diagnoses during the observation periods ( January–December 2019 
vs 2020) were calculated. Absolute and relative differences (%) between the 
prepandemic and pandemic periods were also calculated. Continuous vari-
ables were analyzed using unpaired t tests or Mann-Whitney U tests, and cate-
gorical variables were analyzed using chi-square tests or Fisher exact tests when 
appropriate. All statistical analyses were carried out using SAS v9.2 software 
(SAS Institute). A P value < 0.05 was considered statistically significant.

RESULTS
Impact of the COVID-19 pandemic on autoimmunity laboratory 
testing orders. We first analyzed the effect of the pandemic on 
autoimmunity testing orders coming from both outpatients and 
inpatients, and a statistically significant reduction of all inves-
tigated laboratory parameters was found during the pandemic 
period. In total, 9912 and 14,100 tests were performed in 2020 
and 2019, respectively. In the pandemic period, these tests were 
ordered by different health professionals: general practitioners 
(GPs; 70%), rheumatologists (10%), and other specialists 
(20%). There were nearly 1.5 times fewer tests ordered for ANA, 
anti-ENA, anti-dsDNA, RF, ANCA, and ACPA in 2020 com-
pared to 2019 (P < 0.05 for all comparisons; data not shown).
Impact of the COVID-19 pandemic on autoimmunity laboratory 
tests coming from outpatients. All laboratory tests coming from 
outpatients showed the same trend, with a strong decline during 
the first wave and a smaller decrease during the second wave of 
the COVID-19 pandemic, remaining lower than the prepan-
demic period for the entire year (Figure 1A–F).
 Compared with the same period in 2019, there were roughly 
1.5 times fewer samples taken from outpatients for ANA, 
anti-ENA, anti-dsDNA, RF, ANCA, and ACPA testing during 
the 2020 pandemic period (P < 0.05).
 We found an initial sustained reduction in test volume during 
March 2020, reaching a peak in April: –95% ANA, –93% 
anti-ENA, –94% anti-dsDNA, –96% RF, –97% ACPA, and 
–85% ANCA (Figure 1A–F).
Impact of the COVID-19 pandemic on autoimmunity 
laboratory-positive findings. A statistically significant reduction 
in the absolute number of positive ANA and RF tests was found 
in the 2020 study period when compared to 2019 (ANA: 552 
vs 730; RF: 202 vs 275; P < 0.05). On the contrary, no signifi-
cant change was observed between 2020 and 2019 when positive 
findings for ENA, anti-dsDNA, ACPA, and ANCA testing were 
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evaluated (ENA: 131 vs 179; anti-dsDNA: 15 vs 12; ACPA: 43 
vs 60; ANCA: 12 vs 14).
 A higher percentage of positive autoimmunity results was 
observed during the pandemic period, especially for ANA, 
anti-dsDNA, RF, and ANCA testing (Figure  2). It is worth 
noting that during the lockdown (March–May 2020), greater 
differences were observed. In particular, the percentage of  
ANA-positive results was 44.0% compared to 31.4% reported 
in the same period of 2019, whereas anti-dsDNA positivity was 
1.9% vs 1.5%, RF positivity was 19.7% vs 15.1%, and ANCA 
positivity was 4.3% vs 0.9% (data not shown).
Impact of COVID-19 on access to rheumatological visits and 
diagnoses. Compared with 2019, a significant reduction in first 

rheumatological visits and new diagnoses was observed in 2020 
(Figure  3). The absolute difference between 2020 and 2019 
study periods was equal to 1064 rheumatological visits (1272 vs 
2336), with a decrease in total visits of 48%.
 As shown in Figure  3, the highest percentage change was 
recorded during the lockdown period (March–May 2020), in 
which total visits decreased by 83%.
 In particular, a marked reduction emerged for new diagnoses 
of less severe conditions and noninflammatory diseases, such as 
OA, FM, and RPS (Figure  4). Comparative analysis between 
new diagnoses on the total number of visits for year was also 
carried out. A statistically significant reduction emerged for 
new diagnoses of PsA, SSc, OA, microcrystalline arthropathies, 

Figure 1. Autoimmunity laboratory test order trends. Autoimmunity laboratory test orders from outpatients plotted as a function 
of time from January to December. For each analyte (A–F) data for 2020 were compared with the same period for 2019. ACPA: 
anticitrullinated protein antibodies; ANA: antinuclear antibody; ANCA: antineutrophil cytoplasmic antibodies; ENA: extractable 
nuclear antigens; RF: rheumatoid factor.
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OP, FM, PMR, and other diseases (P < 0.05), with a substantial 
increase for SLE and SS diagnosis (P  <  0.05). In contrast, for 
RA, axSpA, PsA, other SpA, PM/DM, UCTD/MCTD and 
APS, JIA, BD, and vasculitis, the number of new diagnoses did 
not undergo significant change (Figure 4).

DISCUSSION
To our knowledge, this is the first study describing the effect 
of the COVID-19 pandemic on rheumatological clinical prac-
tice and on autoimmunity testing demand. Our results demon-
strated that, even in the presence of a serious ongoing emergency, 
patients with high clinical suspicion of severe rheumatic disease 
have benefited from both autoimmunity tests and rheumatolo-
gist visits to receive a proper diagnosis.
 The COVID-19 outbreak has rapidly affected hospitals 
worldwide, resulting in a rapid and forced reorganization of 

human resources and activities. Additionally, this has created 
a greater challenge for the management of patients affected by 
other diseases.16,17 Some effects of the COVID-19 pandemic 
on healthcare systems have been investigated13,18–23; limited 
data are available on the effects on management of rheumatic 
diseases,6,15,16,24 but no study has addressed its influence on 
appropriateness of diagnostic pathways of autoimmune diseases.
 For the diagnosis and follow-up of ARDs, an integrated 
approach based on clinical and laboratory criteria is recom-
mended. An early diagnosis can ensure appropriate treat-
ment to avoid systemic complications and improve disease 
prognosis.10,11,12,25,26

 In line with other studies,22,27,28 we recorded a decrease in 
autoimmunity test volume coming from both outpatients 
and inpatients with an absolute difference of 4188 (–29.7%) 
between 2019 and 2020. In particular, when outpatient testing 

Figure 2. Autoimmunity laboratory-positive findings. Relative differences in percentage of pos-
itive results for each marker between prepandemic and pandemic periods. ACPA: anticitrul-
linated protein antibodies; ANA: antinuclear antibody; ANCA: antineutrophil cytoplasmic 
antibodies; ENA: extractable nuclear antigens; RF: rheumatoid factor.

Figure 3. First rheumatological visit trends, plotted as a function of time from January to 
December for 2020 vs 2019.
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was considered, a reduction of 32.1% was observed for ANA 
testing samples, 31.5% for anti-ENA, 35.9% for anti-dsDNA, 
40.7% for RF, 35.1% for ACPA, and 32.5% for ANCA. A signif-
icant drop was also observed for first rheumatological visits, with 
an absolute difference of 1064 (–48.0%) and the highest decline 
observed between March and May 2020 (–83%).
 These results can be explained by considering patients’ atti-
tudes (e.g., patients may be less likely to seek services for nonur-
gent care to avoid perceived higher risk of COVID-19 infection 
in a healthcare setting) and hospital policies to postpone non - 
urgent visits during lockdown. Indeed, during the pandemic 
period the reorganization of hospital logistics and clinical proce-
dures caused a forced reduction in inpatient and outpatient 
services provided to non-COVID patients.
 When positive results of autoimmunity testing were extrap-
olated for the study periods, an interesting finding emerged: 
while the absolute number of tests decreased, the percentage of 
positive results on total volume increased. In particular, during 
the period between March and May, the positive rate for ANA 
testing was 44.0% in 2020 vs 31.4% in 2019; 1.9% vs 1.5% 
for anti-dsDNA; 19.7% vs 15.1% for RF; and 4.3 vs 0.9% for 
ANCA. These results suggest an increase in the appropriateness 
and specificity of requests of autoimmunty testing by clinicins 
during the pandemic.
 Regarding appropriateness, according to the Agency for 
Healthcare Research and Quality, “the clinical utility of medical 
tests is measured by whether the information they provide affects 
patient-relevant outcomes,”29 and it depends on several variables  
such as clinical context, severity of the diseases, administrative  

necessities, pressure to test from patients, fear of litigation, inex-
perience or impatience of physician, etc.30,31,32

 During the pandemic, we believe the most likely reason for 
the testing decline was that many patients chose to manage 
nonurgent conditions by themselves. Therefore, only tests with 
greater pretest clinical suspicion were requested by clinicians.
 In this setting, data regarding the volume of new ARD 
diagnoses were also analyzed and a significant reduction was 
found during the COVID-19 pandemic compared to the same 
period in 2019. A significant decrease was specifically observed 
for noninflammatory conditions or diseases without systemic 
involvement, such as OA, OP, FM, RPS, and peripheral neurop-
athies. In contrast, no significant changes were observed in the 
number of new diagnoses of chronic inflammatory rheumatic 
diseases characterized by more severe features at onset. However, 
a slight reduction in new diagnoses of PsA, SSc, and BD was 
observed. This may be due to containment measures and restric-
tions placed on people’s movement during the lockdown. Indeed, 
the San Carlo Hospital is a leading center for such diseases and 
attracts patients from other regions of Southern Italy.
 Our study has some limitations. First, this is mainly a descrip-
tive study with data reflecting experience from a single center. In 
addition, given the central role of primary care services during 
emergencies, GPs were called to manage a growing number of 
health situations as demonstrated by the high percentage of first 
rheumatological visits (70% of the total number) referred by GPs 
in our study. In this context, the varying rheumatological skills of 
GPs could influence both the ordering of laboratory tests and 
the referral to rheumatologists. We were not able to explore the 

Figure 4. The effect of the COVID-19 pandemic on new diagnoses of rheumatic diseases. The bar graph shows the volume of diag-
noses of rheumatic diseases carried out between January and December of 2019 and 2020. The respective values are reported at the 
top of the columns. APS: antiphospholipid syndrome; axSpA: axial spondyloarthritis; BD: Behçet disease; FM: fibromyalgia; JIA: 
juvenile idiopathic arthritis; Microcrystalline: microcrystalline arthropathies; OA: osteoarthritis; OP: osteoporosis; PM/DM: poly-
myositis/dermatomyositis; PMR: polymyalgia rheumatica; PsA: psoriatic arthritis; RA: rheumatoid arthritis; SLE: systemic lupus 
erythematosus; SpA other: spondyloarthritis other than axSpA and PsA; SS: Sjögren syndrome; SSc: systemic sclerosis; UCTD/
MCTD: undifferentiated connective tissue disease/mixed connective tissue disease.
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involvement of different GPs in the 2 study periods and their 
contributions to improving the appropriateness of the ordered 
tests. In addition, we were unable to intercept very severe cases 
that were brought directly to emergency departments, such as 
connective tissue diseases and vasculitis with life-threatening 
manifestations. Finally, the possible influence of asymptomatic 
COVID-19 infections on autoimmunity response in terms 
of autoantibody production was not evaluated. Despite these 
limitations, our study provides important insights regarding 
the appropriateness of autoimmunity laboratory testing and 
outcomes of prioritization strategies for face-to-face rheumato-
logical visits developed during the COVID-19 outbreak. 
 Our data could be useful to better manage the appropriate-
ness of the ARD diagnostic pathway in daily clinical practice as 
well as in a future pandemic setting.
 In conclusion, although there were challenges for clinical 
practice during the COVID-19 pandemic, safe and high-quality 
healthcare was maintained for patients with severe ARDs.
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