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ARTICLE INFO ABSTRACT
Keywords: Introduction: The first wave of COVID-19 pandemic has disrupted almost all areas of the health care services to
Autoimmune diseases some extent throughout the world. Although the negative impact of COVID-19 on patients with autoimmune

Autoantibody testing

diseases has also been recognized, available data in this regard are limited. In the current study of the European
COVID-19 pandemic

Autoimmunity Standardisation Initiative (EASI) we aimed to provide reliable data on the extent of the impact of
COVID-19 pandemic on test requests for different autoantibodies in European countries.

Methods: Data on test numbers and on the number of positive results were collected in 97 clinical laboratories
from 15 European countries on a monthly basis for the year before (2019) and the year during (2020) the COVID-
19 pandemic.

Resuits: A reduction in the number of autoantibody tests was observed in all European countries in the year 2020
compared to 2019. The reduction affected all autoantibody tests with an overall decrease of 13%, ranging from
1.4% (Switzerland) to 25.5% (Greece). In all countries, the decrease was most pronounced during the first wave
of the pandemic (March-May 2020) with an overall decrease in those three months of 45.2%. The most affected
autoantibodies were those commonly requested by general practitioners (anti-tTG IgA (—71%), RF IgM (—66%)
and ACPA (—61%)). In the second wave of the pandemic (October-December 2020) the decrease was less
pronounced (6.8%).

With respect to the rate of positive results, subtle differences were observed for distinct autoantibodies during the
pandemic, but the total rate of positive results was similar in both years.
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Conclusions: Our study demonstrated a strong decrease in autoantibody requests during the first wave of the
COVID-19 pandemic in 15 European countries. The second wave was characterized by a less pronounced impact,
with some participating countries hardly affected, while some other countries experienced a second decline. The
decrease was clearly associated with the level of lock-down and with the required adjustments in the health care
systems in different countries, supporting the importance of an effective strategy for the coordination of auto-
immune testing in challenging situations as the COVID-19 pandemic.

1. Introduction

In Europe, the first patient with SARS-CoV-2 (COVID-19) infection
was diagnosed on January 24, 2020, in France. Besides other incidental
cases in several countries, clusters of cases were reported in the Northern
regions of Italy on February 22, 2020. From then on, the pandemic
gradually spread over the European continent. Italy was the first country
to implement strict regulations to prevent further spreading of the SARS-
CoV-2 on March 8, soon followed in the weeks thereafter by most other
countries. After a couple of months, the infection rate declined and,
hence, containment measures were reduced. However, in the autumn of
2020 the number of infections gradually increased again and in com-
bination with the spreading of more infectious SARS-CoV-2 variants,
new containment measures and restrictions were installed (see timeline
of the European Centre for Disease Prevention and Control (ECDC) on
www.ecdc.europa.eu).

The first wave of COVID-19 had an enormous impact on the health
care system of the affected countries. In many countries general prac-
tices were closed and due to the high demand on intensive care facilities
and to prevent spreading towards patients with other diseases, the
health service in hospitals was scaled down and specialist referrals
delayed or postponed [1-8]. As a consequence of scarce resources dur-
ing the pandemic, diagnoses for non-COVID-19 conditions may have
been missed or delayed. During the second wave of COVID-19 the health
care system was better prepared to face the challenges and, therefore,
the measures taken in general practices and hospitals were less drastic
than during the first wave. In this respect, in most countries attention
was at first focused on patients with malignancies [9]. The problem of
the fewer cancer diagnoses was faced in April 2020 by the Netherlands
Comprehensive Cancer Organization who highlighted how the man-
agement of low-risk malignancies (e.g., many skin cancers) might have
slightly affected the quantity and quality of life, while the management
of high risk malignancies (e.g., acute leukaemias) could not be post-
poned [10].

Although the problem was also recognized for patients with chronic
conditions such as autoimmune diseases, data illustrating this problem
are limited to the Rare Diseases (RDs) [11]. RDs networks (such as the
European Reference Networks) tried to manage the negative impact on
the vulnerable patients with RDs developing plans to ensure the
appropriate care also in case of future health emergencies.

On one hand, there was a great scientific interest whether patients
with autoimmune diseases were more at risk of having COVID-19
[12-14] and on the other hand, whether SARS-CoV-2 virus could
trigger the onset of autoimmune diseases [15-23]. In particular, the
observation that patients with COVID-19 have an increased risk for
thrombotic arterial and venous occlusions has hinted at the possible
induction of the antiphospholipid syndrome (APS). In line with this
hypothesis, some studies revealed that about half of the hospitalized
patients become at least transiently positive for antiphospholipid (aPL)
antibodies [24], although this was not confirmed by other studies
[reviewed in 22]. At first, Gatto et al. showed that even if thrombosis is a
frequent manifestation of COVID-19 infection, aPL antibodies or lupus
anticoagulant (LAC) were not associated with thrombosis [25]. This has
been confirmed by Borghi et al. who displayed also how aPL antibodies
in COVID-19 patients are mainly directed against p2glycoprotein I
(B2GPI domain 1 and 4-5) with an epitope specificity different from
antibodies in APS [26]. Nevertheless, the possible relation between

COVID-19 and induction of autoimmune diseases, especially APS, may
have increased the number of requests for detection of autoantibodies,
like aPL antibodies.

In the current study of the European Autoimmunity Standardisation
Initiative (EASI) we examined the effect of the COVID-19 pandemic on
the requesting behavior for autoantibodies in 15 European countries.
For this purpose clinical laboratories were addressed to provide the
number of requests per month for 10 autoantibodies in the year before
(2019) and the year during (2020) the COVID-19 pandemic. The se-
lection of the type of autoantibodies was based on being among those
more frequently requested by general practitioners (such as rheumatoid
factor (RF), anti-citrullinated protein antibodies (ACPA) and anti-tissue
transglutaminase (anti-tTG)), being relevant for diagnosis and follow-up
of severe autoimmune diseases like systemic lupus erythematosus (SLE)
and small vessel vasculitis, and being part of the APS-associated
antibodies.

2. Methods

EASI conducted a pilot survey in October 2020 in three European
laboratories (Hungary, Italy and the Netherlands) revealing a notable
decrease in autoantibody testing in all three laboratories during the first
wave of the COVID-19 pandemic. The results of this survey were pre-
sented at the EASI meeting held on-line on 27th November 2020,
together with the proposal to extend this survey to other European
laboratories. The study plan and the list of autoantibodies to be included
in the extended survey were prepared in agreement with the represen-
tatives of the national EASI groups during the meeting. Autoantibodies
for the survey were selected according the following criteria: their
relevance in diagnosis and/or monitoring of severe autoimmune dis-
eases like SLE and small vessel vasculitis (e.g. anti-double stranded-DNA
- dsDNA; anti-neutrophil cytoplasmic antibodies - ANCA); as possible
markers of COVID-19 associated autoimmune diseases (e.g. aPL anti-
bodies, ANCA); tests widely requested by general practitioners in daily
clinical practice (e.g. RF IgM, tTG IgA). Since the hypothesized associ-
ation between the occurrence of aPL antibodies and the COVID-19
associated coagulopathy may have influenced the evolution of aPL
antibody requests, the inclusion of aPL antibodies was also warranted.
According to the above mentioned selection criteria, the list of the au-
toantibodies included in the study was: anti-dsDNA, anti-myeloperox-
idase (MPO-ANCA) and anti-proteinase 3 (PR3-ANCA), ACPA, RF IgM,
anti-cardiolipin IgG (aCL IgG), anti-cardiolipin IgM (aCL IgM), anti-
B2GPI IgG, anti-B2GPI IgM, and anti-tTG IgA.

With respect to the study coordination, a contact person from each
national EASI group (n = 20) was addressed to gather the data. In some
countries, lacking an official national EASI team, activities were covered
by other societies (e.g., FIRMA in Italy, SSAI in Switzerland, or GEAI in
Spain).

Data on test numbers and on the number of positive results have been
collected for the years 2019 and 2020 on a monthly basis for the above
listed autoantibodies. In addition, information related to the test type
and the cut-off level for the respective autoantibody could also be pro-
vided (Supplementary fig. 1). A section with some additional questions
regarding the lockdown time interval and the main causes of disruption
with multiple choices was also included in the template. The inability to
provide the number of positive results, although inclusion of such data
was highly encouraged, was not considered an exclusion criterion.


http://www.ecdc.europa.eu
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The data collection template accompanied by a guide with in-
structions was distributed mainly to laboratories associated with an
EASI member. The excel-files completed by the participating labora-
tories were collected by the representatives of the national EASI teams
and sent to the study coordinators. Data were checked for consistency
upon receiving, followed by a second survey with targeted questions in
order to remove the possible biases caused by changes of organization
(e.g., consolidation of laboratories) or by other interfering factors (e.g.,
change in the method or testing algorithm, participation in various
research studies) during the study period.

Descriptive statistics was performed using the statistical function of
excel 2010 (Microsoft).

Test numbers and the number of positive results were summarized
for each country and for all participating countries as well, separately for
individual autoantibodies and for all autoantibodies together. The
impact on the test numbers was examined by comparing the number of
requests per months of 2020 to the average number of monthly requests
in 2019 and on a monthly basis between the two years in the whole
cohort, but also for two separate three-month periods, corresponding to
the first and the second pandemic waves (March-April-May and Octo-
ber-November-December). The rate of positive results was analyzed in
the same approach.

3. Results
3.1. Data acquisition

Out of the 20 countries addressed, 15 returned the data collection
template, revealing an overall response rate of 75%. In total, 99 labo-
ratories provided their data. Data verification followed by the short
survey to eliminate biases revealed the effect of other factors than
COVID-19 in three cases. For one participant, a significant increase in
test requests was observed in 2020 caused by merging of autoimmune
tests from several laboratories; therefore, the data for the two years
couldn’t be compared. For this reason, this laboratory was excluded
from the study. One more participant was excluded due to incomplete
data provision. Finally, for another laboratory, due to partial consoli-
dation of autoimmune tests from other laboratories, only data for RF IgM
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and ACPA were applicable. Thus, data from 97 European laboratories
were processed in total. The number of laboratories varied between
countries, with a range of 1 (Portugal) to 23 (Italy). The list of partici-
pating countries with laboratories providing test numbers for each
autoantibody are summarized in the Supplementary table 1. This
resulted in an unequal distribution of reported numbers of requests over
the participating countries with Italy and Spain representing about 40%
of the total test requests (Fig. 1). Also the number of test requests for the
distinct autoantibodies showed large variation (Supplementary table 2).
Tests for anti-tTG IgA (21%) and RF IgM (18%) were requested most
frequently, while tests for IgG and IgM anti-B2GPI were ordered with the
lowest frequency (~5%).

3.2. Changes in total test request over time in participating countries

In all European countries a reduction in the number of tests for the 10
antibody tests considered was observed in the year 2020 compared to
the previous year. The reduction affected all antibody tests with an
overall decrease of 13%, ranging from 10 to 16%, except for anti-32GPI
IgG and IgM antibodies which recorded a smaller decrease (5-6%)
(Table 1). The biggest drop was recorded in Greece (25.5%), followed by
Hungary (23%), Croatia (22.5%) and Italy (18.3%). The smallest drop
was recorded in Switzerland (1.4%), Estonia (2.5%), Sweden (3.4%),
Portugal (3.7%) and France (4.4%). In all countries, however, the
decline was most marked in the period March-May 2020 (first wave of
the pandemic) with an overall decrease in those three months of 45.2%
(Table 2A). In Hungary, Italy, Croatia and Spain the overall decrease
during the first wave even exceeded 50%, while in Sweden and
Switzerland the decrease was less than 25%. Within the first wave, the
nadir was observed in April 2020, reaching a mean value of —60.9% for
the total number of requests. In the last quarter of the year (second wave
of the pandemic) the overall decrease was only 6.8%. During the second
wave Greece, Hungary and Croatia were most affected with a decrease in
test requests of about 20-30%, while in Estonia (8%) and Portugal
(10%) an overall increase was reported in October to December 2020
(Table 2B).

m 2019
m 2020

20 96 69 69

2,0 10,3 7,3 1,7 22,3 7,6 52

Fig. 1. Reported numbers and relative distribution of requests over the participating countries for 2019 (blue column and upper row) and for 2020 (red column and

bottom row).
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Table 2B

Percent variation in test numbers per antibody and per country in October-December 2020 (second pandemic wave).

Total
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0.8
2.5

0.3
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-9.9

2.1

-3.7
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—26.2
—28.3
—28.5
-31.1
-27.9
—24.4
—24.4
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—27.2
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—33.5
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—41.4
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(Abbreviations: see legend of Table 1).
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3.3. Changes in test request for distinct autoantibodies over time in
participating countries

When taking all data from the participating countries together, the
strong decrease in the first wave of the pandemic was evident for all
autoantibodies included in this study (Table 2A). For all individual au-
toantibodies the nadir was in April 2020 and varied between 46 and
71% (Fig. 2). The most affected antibodies were those commonly
requested by general practitioners, i.e. anti-tTG IgA (—71%), RF IgM
(—66%) and ACPA (—61%), but also requests for anti-dsDNA antibodies
and ANCA were strongly reduced. In the second wave there was more
diversity between countries and type of autoantibodies (Table 2B).
Interestingly, in several countries the requests for aPL antibodies, in
particular IgM and IgG anti-B2GPI antibodies, increased, while this was
not or less the case for the other autoantibodies included in our study.
This was most evident in Belgium, Estonia, Portugal, the Netherlands,
Spain, and Switzerland.

3.4. Changes in the relative amount of positive results

Since it can be reasoned that patients with the most severe clinical
manifestation were still allowed access to the health care system, this
could have resulted in a selection of patients with a higher pre-test
probability and, hence, a relative increase in positive results for auto-
antibody tests. The vast majority of laboratories also collected data on
positive results for the selected autoantibodies. When overall effects on
the requesting numbers for those laboratories were compared to the
whole set of participating laboratories, essentially the same patterns
were observed for individual autoantibodies and individual countries
(data not shown). From these data it was concluded that there was no
substantial bias for the analyses of proportion of positive results. Though
the total rate of positive results did not change between the two years,
being 8.87% in 2019 and 8.91% in 2020, this finding differed according
to the type of the antibody test. In the first wave a clear increase in the
positive result rate was seen for MPO-ANCA, and to a lesser extend for
anti-dsDNA, PR3-ANCA, anti-p2GPI IgM and anti-tTG IgA, while RF IgM
and aCL IgG antibodies showed a more marked decrease (Fig. 3A). In the
second wave a clear increase in the proportion of positive results was
seen for aCL IgM antibodies, and to a lesser extend for MPO-ANCA, anti-
B2GPI IgG and anti-tTG IgA. For anti-p2GPI IgM the proportion of pos-
itive results strongly decreased during the second wave (Fig. 3B).
Typically, the effects on the positive rate of aPL antibodies were opposite
in the first wave as compared to the second wave with anti-p2GPI IgM
antibodies deviating from the other three autoantibodies in terms of the
direction of the effect.

3.5. Changes in the organization of the health care system

With respect to the main causes of healthcare disruption, 86 of the 97
participating laboratories reported one or multiple factors, the most
frequent being the closure or limitation of outpatient disease specific
consultations and the closure of outpatient health care services by
government decree (84.9% and 52.3%, respectively). The clinical or
laboratory staff redeployment due to COVID-19 and the inadequacy of
clinical or laboratory staff were estimated as lower (39.5% and 23.3%),
while inaccessible inpatient services and other causes were reported less
frequently (9.3% and 8.1%, respectively).

4. Discussion

The current EASI-study investigated the effect of the COVID-19
pandemic on the number of requests for autoantibodies. Data were ac-
quired from 97 laboratories in 15 European countries. Results revealed,
in particular during the first wave of the pandemic, i.e., March — May
2020, a strong decline in the number of requests. All participating
countries and included autoantibodies were affected, but clear
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Fig. 2. Number of monthly requests for individual autoantibodies in 2019 (blue line) and 2020 (red line). Delta values represents the most pronounced decreases (%)
compared to the average test numbers in 2019 (dashed line). (Abbreviations: see legend of Table 1).

differences between countries and autoantibodies were observed. The
second wave of the pandemic, i.e., October — December 2020, only
affected a restricted number of countries and also the effect on the
number of requests was less as compared to the first wave. Overall, these
data seem to be related to the degree the respective countries were
affected by the pandemic and to the adaptations made in the health care
system to contain the pandemic.

Autoantibodies play an important role both in the diagnostic work-

up for autoimmune diseases as well as in the follow-up of patients
with established autoimmune diseases [27]. Therefore, it is tempting to
speculate that the strong decline in autoantibody testing has a severe
impact on patients with clinical manifestations associated with auto-
immune diseases. First, diagnoses will be delayed in patients suspected
of autoimmune diseases. The strongest declines were observed for au-
toantibodies often requested by general practitioners (IgM RF, ACPA,
and IgA tTG). General practitioners often request these tests to exclude a
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Fig. 3. Percent variation in test number (blue columns) and in the rate of positive results (red columns) for each autoantibody during: A) the first wave of the
pandemic (March-May 2020) and B) the second wave of the pandemic (October-December 2020) compared to the same period of 2019. (Abbreviations: see legend

of Table 1).

disease, eventually resulting in rather low rates of positive results
[28,29]. Consequently, the effect on missed diagnoses may be limited.
Furthermore, the associated autoimmune diseases, being rheumatoid
arthritis (RA) and celiac disease, normally do not have an acute onset.
The diagnostic delay of several months may have only limited effects on
irreversible damage due to the ongoing disease. SLE, ANCA-associated
vasculitis (AAV), and APS, on the other hand, may have an acute
onset. In these diseases a delayed diagnosis may have severe, and even
life threatening, consequences. Evidently, the number of requests for the
autoantibodies associated with these diseases were also strongly
affected in the participating laboratories. Although it was anticipated
that the proportion of positive results would increase because the
remaining autoantibody requests were expected to be for patients with
more severe clinical manifestations and, hence, a higher pre-test prob-
ability, this effect was limited. Data on the number of delayed diagnoses
for these diseases are currently lacking, but detection of anti-dsDNA
antibodies and ANCA is also relevant for monitoring disease activity
and predicting clinical relapses in the respective diseases. For prediction
of clinical relapses in AAV, at least four ANCA measurements per year
are considered optimal [30], but this number might have been reduced
due to limited admission to the hospital. It is questionable if solid data
on the effect of the COVID-19 pandemic on the clinical outcome of pa-
tients with autoimmune diseases will ever become available, because of

multiple confounders. Due to immunosuppressive treatment, these pa-
tients may have an increased risk for becoming infected with SARS-CoV-
2 and, depending on the type of treatment, may have an altered risk for
admittance to an intensive care unit. For instance, treatment with anti-
TNF biologicals in RA may reduce the risk on systemic inflammation,
treatment with anti-coagulation in APS may reduce the risk on throm-
botic complications, while treatment with cyclophosphamide or ritux-
imab in AAV may prevent adequate clearance of the virus. Next,
vaccination strategies in these patients may have resulted in adaptation
of their therapy. In patients treated with rituximab, return of B-cells in
the peripheral blood is considered important for adequate vaccination
responses [31-33], but this contains the risk of increased disease ac-
tivity, let aside the potential risk due to immune activation by the vac-
cine itself. Altogether, although concise clinical information in our study
is lacking, our data strongly indicate that the COVID-19 pandemic not
only affected patients with malignancies, but also patients with (sus-
pected) autoimmune diseases.

As elaborated upon in the introduction, the observation of throm-
botic events in patients infected with the SARS-CoV-2 virus has raised
the possibility of a relation with the APS [reviewed in 22]. Although our
data are not conclusive, it is striking that in several countries the number
of requests for aPL antibodies increased in the second wave of the
COVID-19 pandemic. This suggests that the awareness of a possible
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relation with APS has increased the number of requests for these auto-
antibodies. The increase in number of requests was associated with a
higher proportion of aCL IgM antibodies, but a lower proportion of anti-
$2GPI IgM antibodies. The clinical significance of these findings remains
to be determined. Overall, IgM aPL antibodies are the least associated
with APS and it has not been determined if positive results are persistent
over time. Therefore, these data should not be over-interpreted.

Our study on the effect of the COVID-19 pandemic on autoantibody
testing has several limitations. First, there might have been a bias in the
selection of participating laboratories. On the one hand, there was an
imbalance in the number of participating laboratories and number of
requests per country. In particular, Italy and Spain represented about
40% of the total dataset. On the other hand, the laboratories selected for
eventual participation were largely based on the national EASI-network
(or equivalent thereof). Since EASI-members most often work in uni-
versity laboratories specialized in autoimmune diagnostics, the results
may not be representative for the whole country. Nevertheless, the data
obtained seem to be rather consistent between laboratories of the same
country and this also holds for the overall effects reported. Second, some
of the autoantibodies investigated in our study are part of a testing al-
gorithm. For instance, when there is clinical suspicion of SLE, testing for
anti-dsDNA antibodies is advised if the HEp-2 indirect immunofluores-
cence (IIF) test reveals a nuclear homogeneous pattern [34]. Similarly,
although the international consensus on ANCA testing in AAV has been
revised in 2017 [35], laboratories may not have implemented yet this
new consensus and perform MPO- and PR3-ANCA as second-level tests
after a positive ANCA IIF. Therefore, the number of anti-dsDNA test
requests reported may represent patients that are not suspected of
having SLE (low pre-test probability), while the number of MPO- and
PR3-ANCA requests may represent patients that already have been
selected based on a positive ANCA IIF (high pre-test probability).
Obviously, this also will influence the proportion of positive results.
However, it is to be expected that these effects will be equally distrib-
uted over the years 2019 and 2020, since laboratories were questioned
about possible changes in their testing algorithms during the study
period. Third, in our current study we did not include data on the clinical
background of the requesting physician, on the eventual diagnosis of the
patient, or if the request was for diagnostic or follow-up purposes.
Therefore, the interpretation and extrapolation of the data presented
includes several assumptions. However, it is inevitable that general
declines in autoantibody requests of ~60% at the nadir in April 2020
may have had a strong impact on the care for patients with clinical
manifestations related to autoimmune diseases. Finally, only general
information about the national lock-down measures and related ad-
justments in the health care system were asked for. The extent to which
admission to general practitioners and hospitals was blocked, or re-
allocation of clinicians specialized in autoimmune diseases to the care
of patients with SARS-CoV-2 infections occurred, will have been
different between countries. Actually, this could be an interesting study
item because during the second wave several countries did not experi-
ence a decline in the number of test requests for autoantibodies, while
some other countries again revealed a significant drop in test requests.
Although countries may have experienced different numbers of in-
fections, knowledge of the adjustments made in the organization of the
health care system in the first countries could be of help for the latter
countries to keep-up the care of patients with (suspected) autoimmune
diseases during a pandemic.

In conclusion, our study demonstrates a strong decrease in autoan-
tibody requests during the first wave of the COVID-19 pandemic in 15
European countries. This decrease was clearly associated with the level
of lock-down in the different countries and with the required adjust-
ments in the health care systems. During the second wave of the
pandemic, the decrease in autoantibody requests was less pronounced,
but some countries were hardly affected, while other countries experi-
enced a second decline. If future studies will analyze the reason for this
difference, lessons could be learned about optimal organization of the
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health care system upon challenge by a pandemic. Certainly, what we
have already learned is that in critical situations such as a pandemic, we
should develop and apply priority criteria, establishing which antibodies
based on the underlying disease are of an urgent nature and should
therefore be sought even in emergency situations, and those which have
no immediate clinical relevance and whose search can be deferred.
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