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Abstract
Objectives Patients with giant cell arteritis (GCA) represent a fragile population with an increased infection risk. In a recent 
study, older age, a higher number of comorbidities, higher disease activity and prednisolone ≥ 10 mg/day were associated with 
worse COVID-19 outcome. We aimed to evaluate the frequency and severity of COVID-19 in a well-defined GCA cohort.
Methods We reviewed medical records of histologically and/or by imaging-proven GCA patients diagnosed between Sep-
tember 2011 and February 2020 at our secondary/tertiary centre and followed during the COVID-19 pandemic between 
March 2020 and February 2022 (24 months). Descriptive statistics were used to explore the studied population.
Results Of 314 patients with GCA diagnosed for the first time during a 102-month period, 49 patients died before March 
2020. Of the remaining 265 patients, 55 (20.8%) patients suffered from a total of 57 SARS-CoV-2 infections. We observed 44 
(77.2%) mild and 13 (22.8%) severe COVID-19 episodes (the latter defined as needing hospitalization, death or thrombotic 
complication). Patients with severe COVID-19 were more likely to have arterial hypertension (12 [92.3%] vs. 25 [56.8%]; 
p = 0.022), cardiovascular disease (7 [53.8%] vs. 10 [22.7%]; p = 0.043) or obesity (5 [38.5%] vs. 5 [11.4%]; p = 0.038). 
Neither prednisolone dose 1–5 mg/day (p = 0.483) nor leflunomide use (p = 1.000) was associated with COVID-19 course. 
There were no significant differences in sex, age, GCA type, GCA disease duration and other comorbidities in patients with 
mild and severe COVID-19 in our cohort.
Conclusion More than a fifth of our GCA patients had severe COVID-19. Treatment with leflunomide or low doses of glu-
cocorticoids were not associated with severe course in our cohort.

Key Points
• Treatment with leflunomide or low doses of glucocorticoids were 

not associated with worse COVID-19 outcome.
• Outcomes of COVID-19 improved as the COVID-19 pandemic, 

prevention and treatment options evolved.
• Arterial hypertension, cardiovascular disease or obesity were 

associated with severe COVID-19.

 
Keywords COVID-19 · Giant cell arteritis · Glucocorticoids · Leflunomide · Outcome assessment

Introduction

Giant cell arteritis (GCA) represents the most frequent pri-
mary systemic vasculitis of large- and medium-sized arteries 
in population aged > 50 years in Europe and North America 

[1]. It is a rheumatologic emergency, and as such requires 
rapid specialist assessment and treatment with glucocor-
ticoids to prevent irreversible ischemic complications [2]. 
Fast-track pathways reduce the risk of permanent visual 
impairment in GCA [3]. During the coronavirus disease 
2019 (COVID-19) pandemic, access to health-care services 
was greatly disrupted, and consequently, many GCA diagno-
ses were delayed [4]. Because of reduced medical personnel 
due to redeployments to treat COVID-19 cases or quaran-
tine, temporal artery biopsies became less accessible [5]. 
Importance of imaging methods in early diagnosis of GCA 

 * Jelka Kramarič 
 jelka.kramaric@gmail.com

1 Department of Rheumatology, University Medical Centre 
Ljubljana, Vodnikova 62, 1000 Ljubljana, Slovenia

2 Medical Faculty, University of Ljubljana, Ljubljana, Slovenia

/ Published online: 2 April 2022

Clinical Rheumatology (2022) 41:2449–2456

http://orcid.org/0000-0001-5438-1265
http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-022-06157-4&domain=pdf


1 3

became increasingly evident during the peak of the COVID-
19 pandemic, colour Doppler sonography for cranial GCA 
and positron emission tomography/computed tomography 
(PET/CT) with the use of 18F-fluoro-2-deoxy-D-glucose 
(18F-FDG) in the setting of large vessel vasculitis presenting 
as fever of unknown origin when access to other extensive 
diagnostic modalities was limited [6–8]. Slovenia was one of 
the European countries considerably afflicted by COVID-19 
pandemic in the first month of 2022, with one of the high-
est total numbers of new infections in the world with over 
36,397 cases per 100,000 inhabitants by February 6, 2022 
[9], which represented a significant public health problem 
with major impact especially in fragile population of patients 
with chronic diseases, such as patients with rheumatic dis-
eases. Advanced age and pre-existing medical conditions are 
considered major risk factors for severe forms of COVID-19 
[10–12]. In a recent study, high rates of severe COVID-19 
in patients with primary systemic vasculitis or polymyalgia 
rheumatica were reported and were associated with a higher 
number of comorbidities, higher disease activity and predni-
solone ≥ 10 mg/day [13]. The high mortality rate observed in 
patients with GCA may reflect the impact of age on COVID-
19 mortality, as these patients represent a fragile population 
at increased risk of infection [14, 15]. Data on the course 
of COVID-19 in patients with GCA remain scarce. In our 
study, we present a cohort of patients with GCA who con-
tracted COVID-19 and describe their clinical characteristics, 
disease course and outcomes, with the aim to identify poten-
tial risk factors associated with severe COVID-19.

Materials and methods

Settings

This observational cohort study was conducted at the 
Department of Rheumatology, University Medical Centre 
Ljubljana, Slovenia, a secondary/tertiary level teaching 
hospital, where we treat most GCA cases from the region, 
representing approximately half of the Slovenian population.

Study design and GCA patient selection

We enrolled patients diagnosed with GCA between Septem-
ber 2011 and February 2020, which were alive in March 
2020 (month when the first case of infection with severe 
acute respiratory syndrome 2 (SARS-CoV-2) in Slovenia 
was detected). GCA diagnosis was based on the correspond-
ing clinical and laboratory features and the positive result of 
a temporal artery biopsy as defined by 1990 American Col-
lege of Rheumatology criteria for the classification of GCA 
[16] and/or positive result of colour Doppler sonography 
(sonographic examination of 7 arterial territories — paired 

temporal, facial, occipital, carotid, vertebral, subclavian and 
axillary) or 18F-FDG PET/CT. Among the included patients, 
we identified those with a positive polymerase chain reac-
tion (PCR) test result for SARS-CoV-2 via our electronically 
available National Central Patient Data Registry. From Feb-
ruary 2022 onwards, we also identified patients with positive 
rapid antigen test (RAgT) for SARS-CoV-2, as this became 
sufficient to confirm SARS-CoV-2 infection in accordance 
with Slovenian government decree. All patients tested posi-
tive between March 2020 and February 2022 (24 months) 
were included (Fig. 1).

Data collection — COVID‑19 characteristics

Among patients with a proven SARS-CoV-2 infection, we 
conducted a telephone survey with the patient or, in cases 
where the patient was unavailable, a close relative. When 
formulating the questionnaire, we leaned on COVID-
19 Registry from European Alliance of Associations for 
Rheumatology (EULAR) regarding clinical symptoms of 
SARS-CoV-2 infection [17]. The survey consisted of the 
following questions: (1) during the SARS-CoV-2 infec-
tion, did you experience any of the following symptoms: 
fever, general fatigue, headache, arthralgia, myalgia, nasal 
discharge, throat pain, loss of smell or taste, cough, chest 
pain, dyspnoea, vomiting, abdominal pain and diarrhoea? 
(2) How many days did symptoms last? (3) Did you take 
any immunosuppressant medications like methylpredniso-
lone, leflunomide, methotrexate, or biologic therapy before 
and during the SARS-CoV-2 infection and in what dose? 
(4) Did you require hospitalization because of the SARS-
CoV-2 infection? (5) Did you require hospitalization in the 

Newly diagnosed patients 
with GCA from September

2011 – February 2020
n = 314

n = 265

Died before March 2020
n = 49

Patients with confirmed 
SARS-CoV-2 infection from 

March 2020 - February 
2022

n = 55

Fig. 1  Patient selection flowchart
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intensive care unit because of the SARS-CoV-2 infection? 
For patients who required hospitalization, we searched for 
medical records and collected additional data on the treat-
ment during hospitalization, the need for oxygen supplemen-
tation and, if applicable, the development of complications 
such as acute respiratory distress syndrome, cytokine storm, 
thrombocytopenia and the need for additional hospitalization 
for post-COVID-19 complications or death.

For the purpose of analysis, we defined COVID-19 out-
come as mild or severe. Mild COVID-19 was defined as 
COVID-19 without admission to hospital and/or develop-
ment of COVID-19-associated complications and/or death. 
Severe COVID-19 was defined as the need of admission to 
hospital and/or development of COVID-19-associated com-
plications and/or death.

Furthermore, we stratified COVID-19 cases into three 
groups according to the time of proven COVID-19 diag-
nosis: (a) period between March 2020 and February 2021 
(i.e. 12-month “pre-vaccination period” — prior to widely 
available vaccination in our country); (b) period between 
March 2021 and December 2021 (i.e. 10-month “vaccination 
period” with widely available vaccination in our country) 
and (c) period from January 2022 to February 2022 (i.e. 
2-month “Omicron period” with the predominant Omicron 
SARS-CoV-2 variant in the population in our country [18]).

For all GCA patients enrolled in this study, we also col-
lected data on SARS-CoV-2 vaccination status by reviewing 
data from the National Central Patient Data Registry.

GCA treatment and comorbidities

Immunomodulatory treatment for GCA at the time of SARS-
CoV-2 infection was recorded and stratified into groups: no 
treatment, glucocorticoid treatment, conventional immu-
nomodulatory drugs (leflunomide 10 mg/day, leflunomide 
20 mg/day, methotrexate) and biologic immunomodulatory 
drugs (ustekinumab, tocilizumab). Glucocorticoids were fur-
ther stratified by the prednisolone-equivalent dose (1–5 mg/
day, 6–9 mg/day or ≥ 10 mg/day). Therapeutic schemes used 
for GCA treatment at the time of SARS-CoV-2 infection 
were also included and categorized into groups: glucocorti-
coid monotherapy, leflunomide monotherapy, glucocorticoid 
and leflunomide combination therapy and biologic therapy. 
Additionally, we searched for possible GCA relapse and 
comorbidities in each patient by closely reviewing avail-
able medical records during the pandemic period between 
March 2020 and February 2022. Covariates included age, 
sex, GCA disease duration, GCA type (large vessel vasculitis 
and cranial-limited vasculitis), time period (March 2020 to 
February 2021, March 2021 to December 2021 and January 
2022 to February 2022), comorbidities (arterial hyperten-
sion, cardiovascular disease [including coronary artery dis-
ease, cerebrovascular disease, peripheral artery disease and 

aortic atherosclerosis], lung disease [including interstitial 
lung disease, chronic obstructive pulmonary disease, asthma 
or other lung diseases], diabetes, chronic kidney disease, 
or cancer), number of comorbidities and body mass index 
(BMI; obese [BMI ≥ 30 kg/m2]).

Ethical standards

The study was approved by the National medical ethics com-
mittee, approval number 0120–554/2020/3.

All patients provided their consent for the use of their 
demographic and clinical data.

Statistical analysis

Descriptive statistics were used to analyse the studied pop-
ulation. The results were expressed as medians and inter-
quartile ranges (IQR) for metric continuous variables with 
skewed distribution and as numbers and proportions for cat-
egorical variables. To test the differences between groups of 
patients, we used the Mann–Whitney U-test for metric, Fish-
er’s exact test for categorical variables and Kruskal–Wallis 
test for the comparison of continuous variables between the 
groups. The significance threshold selected in all analyses 
was set at 0.05. Jamovi (Sydney, Australia) software version 
2.3.0 was used for statistical calculations.

Results

GCA patients

During the 102-month period, we identified 314 new GCA 
patients, 49 of whom died before March 2020. Of the 
remaining 265 patients (69.4% women), temporal artery 
biopsy was performed in 135 patients and was consistent 
with GCA in 112 patients (83.0%). Colour Doppler sonog-
raphy of examined arteries was consistent with vasculitis 
for GCA in 255 out of 265 patients (96.2%). According to 
ultrasound, 165 (64.7%) patients had cranial-limited GCA, 
and 90 (35.3%) patients had extracranial large vessel GCA. 
Using 18F-FDG PET/CT, we found large vessel vasculitis 
in 32 out of 38 imaged patients (84.2%).

COVID‑19

SARS-CoV-2 infection was documented by PCR and/
or RAgT in 55 (20.8%) GCA patients (69.1% females) 
with overall 57 confirmed SARS-CoV-2 cases, as two 
patients developed two episodes of SARS-CoV-2 infec-
tion (one patient had two mild COVID-19 episodes, and 
in another patient, both COVID-19 episodes were severe). 
The median (IQR) patient age at the time of infection was 
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78.2 (69.1; 83.7) years, and median (IQR) GCA duration 
time was 3.8 (2.5; 5.9) years. Overall, 20 patients (36.3%) 
had large vessel GCA, and the rest had cranial-limited 
GCA. At the time of SARS-CoV-2 infection, GCA was in 
stable remission in 53 patients, 24 without immunosup-
pressive therapy, 11 on glucocorticoid monotherapy (10 
on prednisolone-equivalent dose 1–5 mg/day and one on 
7.5 mg/day), 12 on leflunomide monotherapy (10 mg/day), 
5 on glucocorticoids (5 mg/day prednisolone equivalent) 
and leflunomide (10 or 20 mg/day), one on ustekinumab 
monotherapy and none on methotrexate or tocilizumab. In 
two patients, GCA relapsed shortly before the documented 
SARS-CoV-2 infection: one patient relapsed 6  weeks 
before SARS-CoV-2 infection and was treated at the time 
of infection with a prednisolone-equivalent dose of 30 mg/
day and leflunomide 20 mg/day, and another patient had 
a relapse of polymyalgia rheumatica symptoms 3 weeks 
before SARS-CoV-2 infection and was treated with a 
prednisolone-equivalent dose of 10 mg/day at the time of 
COVID-19. We documented 44 out of 57 (77.2%) episodes 
of mild COVID-19 and 13 out of 57 (22.8%) episodes of 
severe COVID-19, and one of these patients died. In 9 
out of 13 severe COVID-19 episodes, patients required 

supplemental oxygen, but none of the patients was treated 
in the intensive care unit. Two patients suffered a cerebro-
vascular accident, and one developed pulmonary embo-
lism and myocardial infarction timely associated with 
COVID-19. Detailed data on the clinical manifestations of 
COVID-19 were available for 53 (93.0%) patients and are 
presented based on the time frame of proven infection (i.e. 
before COVID-19 vaccination period, during vaccination 
period, during Omicron period) in Table 1. Ten (76.9%) 
patients who had severe COVID-19 were diagnosed before 
March 2021. Interestingly, 18 out of 57 episodes were 
documented during the 2-month Omicron period (i.e. on 
average 9 episodes per month), whereas there were 28 
(i.e. 2.3 per month) and 11 episodes (i.e. 1.1 per month) 
documented during the pre-vaccination and vaccination 
periods, respectively. The three (time-defined) groups of 
patients differed significantly in the recorded frequency 
of myalgias (p = 0.002), arthralgias (p = 0.002), anosmia 
(p = 0.004) and dysgeusia (p = 0.003). The difference in 
the frequency of respiratory insufficiency was borderline 
(p = 0.049).

Baseline demographic characteristics, GCA disease dura-
tion time, medications and comorbidities at the time of mild 

Table 1  Symptoms of SARS-CoV-2 infection in 53 GCA patients

Data are median (IQR) or n (%). *Recorded in days. N/A not applicable

Characteristic Period (month/year) p-value

3/2020 to 2/2022 3/2020 to 2/2021 3/2021 to 12/2021 1/2022 to 2/2022

Documented COVID-19 episodes 57 (100.0%) 28 (49.1%) 11 (19.3%) 18 (31.5%)
Available COVID-19 episodes for analysis 53 (93.0%) 24 11 18
Female gender 75.5% 79.2% 72.7% 72.2% 0.850
Age 78.2 (69.1; 83.7) 73.6 (69.1; 82.1) 79.6 (78.1; 84.6) 76.6 (71.4; 82.6) 0.834
Severe COVID-19 13 (22.8%) 9 (32.1%) 1 (9.1%) 3 (16.7%) 0.120
Duration* 10 (4; 14) 10 (8; 15) 10 (7; 19) 10 (3; 13) 0.142
Fever 45.3% 54.2% 27.3% 44.4% 0.331
Headache 22.6% 33.3% 9.1% 16.7% 0.185
Myalgias 30.2% 54.2% 18.2% 5.6% 0.002
Arthralgias 26.4% 50.0% 9.1% 5.6% 0.002
Fatigue 54.7% 70.8% 54.5% 33.3% 0.054
Rhinitis 32.1% 25.0% 27.3% 44.4% 0.381
Throat pain 17.0% 25.0% 0.0% 16.7% 0.188
Anosmia 26.4% 45.8% 27.3% 0.0% 0.004
Dysgeusia 20.8% 41.7% 9.1% 0.0% 0.003
Chest pain 15.1% 25.0% 9.1% 5.6% 0.180
Dyspnoea 20.8% 33.3% 18.2% 5.6% 0.087
Cough 47.2% 50.0% 36.4% 50.0% 0.722
Respiratory insufficiency 18.9% 33.3% 9.1% 5.6% 0.049
Abdominal pain 13.2% 20.8% 9.1% 5.6% 0.317
Nausea, vomiting 0.0% 0.0% 0.0% 0.0% N/A
Diarrhoea 11.3% 20.8% 9.1% 0.0% 0.105
Thrombotic complications 5.7% 4.2% 0.0% 11.1% 0.414
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or severe SARS-CoV-2 infection are presented in Table 2. 
There were no significant differences in sex, age, GCA dura-
tion, GCA type and GCA treatment between patients with 
mild and severe COVID-19. We found a significant associa-
tion between severe COVID-19 and the presence of arterial 
hypertension (p = 0.022), cardiovascular disease (p = 0.043) 
and obesity (p = 0.038). There were no significant differ-
ences in other comorbidities between patients with mild and 
severe COVID-19.

Of 257 GCA patients eligible for vaccination against 
SARS-CoV-2, 217 (84.4%) were vaccinated by the end of 
February 2022. Fifteen patients developed COVID-19 after 
receiving anti-SARS-CoV-2 vaccine (6.9% breakthrough 
rate), of which two (13.3%) suffered from COVID-19 before 

and 13 (86.7%) after appearance of the Omicron variant in 
Slovenia.

Discussion

To our knowledge, we report the largest single-centre cohort 
of patients with GCA and their COVID-19 outcomes to date.

More than a fifth of our GCA patients had severe 
COVID-19 course. We observed a higher rate of severe 
COVID-19 before March 2021, a finding that coincides 
with the anti-SARS-CoV-2 vaccination, which began in 
Slovenia at the end of December 2020 for the elderly and 

Table 2  Baseline demographic 
characteristics, medication and 
comorbidities of GCA patients 
by COVID-19 severity

Data are median (IQR) or n (%). *Includes coronary artery disease, cerebrovascular disease, peripheral 
artery disease and aortic atherosclerosis. †Includes interstitial lung disease, chronic obstructive pulmonary 
disease, asthma or other lung diseases

Characteristics, medication and comor-
bidities

Mild COVID-19
44 episodes (77.2%)

Severe COVID-19
13 episodes (22.8%)

p-value

Female 31 (73.8%) 9 (69.2%) 0.734
Age, years 75.6 (68.8; 82.3) 82.9 (78.4; 84.8) 0.084
GCA duration, years 4.0 (2.5; 5.8) 3.3 (2.6; 5.5) 0.726
Large vessel vasculitis 17 (40.5%) 3 (23.1%) 0.333
Medication

  No treatment 19 (43.2%) 5 (38.5%) 1.000
  Glucocorticoids 12 (27.3%) 7 (53.9%) 0.099
  Prednisolone 1–5 mg/day 11 (25.0%) 5 (38.5%) 0.483
  Prednisolone 6–9 mg/day 1 (2.3%) 0 1.000
  Prednisolone ≥ 10 mg/day 1 (2.3%) 1 (7.7%) 0.407
  Leflunomide 15 (34.1%) 4 (30.8%) 1.000
  Leflunomide 10 mg/day 13 (29.6%) 2 (15.4%) 0.478
  Leflunomide 20 mg/day 2 (4.6%) 2 (15.4%) 0.221
  Methotrexate 0 0
  Ustekinumab 1 (2.3%) 0 1.000
  Tocilizumab 0 0

Therapeutic schemes
  Glucocorticoid monotherapy 9 (20.5%) 4 (30.8%) 0.466
  Leflunomide monotherapy 12 (27.3%) 1 (7.7%) 0.259
  Glucocorticoid + leflunomide 3 (6.8%) 3 (23.1%) 0.125
  Ustekinumab monotherapy 1 (2.3%) 0 1.000

Number of comorbidities
  0 9 (20.5%) 0 0.101
  1 16 (36.4%) 4 (30.8%) 1.000
   ≥ 2 19 (43.2%) 9 (69.2%) 0.123

Comorbidities
  Hypertension 25 (56.8%) 12 (92,3%) 0.022
  Cardiovascular disease* 10 (22.7%) 7 (53.8%) 0.043
  Diabetes 11 (25.0%) 4 (30.8%) 0.727
  Chronic kidney disease 5 (11.4%) 2 (15.4%) 0.653
  Lung disease† 11 (25.0%) 5 (38.5%) 0.483
  Body mass index ≥ 30 kg/m2 5 (11.4%) 5 (38.5%) 0.038
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was expanded soon after to all patients with chronic dis-
eases and the rest of the population. These data extend 
previous observations from cohorts of patients with rheu-
matic diseases [13, 19]. In recently published data from 
the COVID-19 Global Rheumatology Alliance registry, 
36.1% of patients with GCA were hospitalized and 20.3% 
died. Patients in this cohort were diagnosed with COVID-
19 between October 2020 and April 2021 [13]. Compared 
with the data from our study, which extends over the 
period of the fourth wave of the coronavirus pandemic and 
covers the time period of prevalent SARS-CoV-2 Omicron 
variant, our results provide additional support for previ-
ously published data of an improvement in outcomes over 
time, which is likely multifactorial, related to improved 
treatments and management of COVID-19, increased 
vaccination rate, increased testing capacity and reduced 
pathogenicity of Omicron variant [13, 19–21]. By compar-
ing the three designated COVID-19 periods, we observed 
a reduction in frequency of myalgias, arthralgias, anosmia 
and dysgeusia, as well as a tendency of reduced frequency 
of respiratory insufficiency towards the vaccination period 
and especially Omicron period. These findings correlate 
with well-described clinical features of Omicron vari-
ant infection in general population [22–24]. Even though 
Omicron variant has been currently associated with milder 
clinical presentation, we confirmed 30% of all severe 
COVID-19 cases during this time period alone, which 
might be due to a generally large proportion of infected 
patients in this time period, but also suggest that infec-
tion with Omicron variant can present with unfavourable 
course. In the 24-month period of the pandemic, almost 
one-third of SARS-CoV-2 infections were confirmed in 
the 2-month period of predominant Omicron variant, a 
finding that reflects high infectivity of the Omicron vari-
ant [25]. The majority of patients who were infected with 
SARS-CoV-2 after vaccination were identified during the 
Omicron period, a finding consistent with reported limited 
protection against symptomatic disease caused by Omi-
cron variant after vaccination [26, 27].

To date, there are only few other available data on cohorts 
of patients with GCA. A French study conducted early in 
the pandemic reported 148 patients with large vessel vascu-
litis (GCA or Takayasu arteritis), of whom 8 had confirmed 
SARS-CoV-2 infection, 37.5% required hospitalization and 
12.5% died [28]. A study performed in Italy early in the pan-
demic reported 4 cases of COVID-19 among 162 patients 
with large vessel vasculitis, of which 2 required hospitaliza-
tion and none died [29].

In our cohort, patients are exposed to leflunomide, 
and low doses of glucocorticoids did not appear to be at 
higher risk for severe COVID-19. In an observational 
study based on the data from the COVID-19 Global Rheu-
matology Alliance registry, the authors reported that a 

prednisolone-equivalent dose of > 10 mg/day was associated 
with death, particularly in the connective tissue diseases and 
vasculitis subgroups [30]. In our cohort, only two patients 
received a prednisolone-equivalent dose of ≥ 10 mg/day, so it 
is not possible to draw any conclusions for higher predniso-
lone doses and COVID-19 outcome. In accordance with our 
local guidelines, we favour leflunomide over methotrexate 
as glucocorticoid-sparing agent [31]. In addition, as previ-
ously shown [30], treatment with leflunomide was not asso-
ciated with worse COVID-19 outcomes in our study. There 
are some reports that leflunomide reduces the duration of 
viral shedding, duration of hospitalization and severity of 
infection indicating the possibility of a potentially protec-
tive effect against severe COVID-19, probably as a result of 
preventing cytokine storm, and has also been considered a 
candidate for the treatment of COVID-19 [32–34]. Further 
studies are needed to evaluate this putative protective effect.

Age, comorbidities and disease activity are well-defined 
factors associated with worse COVID-19 outcome in gen-
eral and in patients with rheumatic diseases [13, 30, 35–37]. 
Because of the similar age distribution of the patients in our 
cohort and low percentage of patients with a disease flare 
at the time of infection, it was not possible to evaluate age 
or high disease activity as a risk factor for severe COVID-
19. We found that patients with GCA and arterial hyperten-
sion, cardiovascular disease or obesity were at higher risk 
for severe COVID-19, as shown by several previous stud-
ies in patients with rheumatic diseases [35, 37, 38]. We did 
not find a significant association between other comorbidi-
ties and severe COVID-19, although prior data in patients 
with rheumatic diseases show that diabetes, lung disease, 
chronic kidney disease among others are known risk factors 
for severe COVID-19; however, to our knowledge, there are 
as yet no data for the subgroup of patients with GCA [13, 
35–38].

Our study was limited by the small sample size of 
COVID-19-positive GCA patients (n = 55). Due to low num-
ber of patients in the subgroups, also a multivariate analysis 
was not feasible. It lacks a population-based comparison 
group. We did not routinely test patients for SARS-CoV-2 
infection, so asymptomatic patients, patients with milder 
infection or patients who could not reach a testing centre 
may be underrepresented. This could lead to selection bias 
based on factors such as geographic location and disease 
severity. We evaluated the COVID-19 disease course by tel-
ephone survey and could not reach all patients. Other data 
were mostly collected with a manual medical record review 
where, especially in the search for comorbidities, there is 
a possibility of missing detailed data. In this regard, the 
results and conclusions should be interpreted with caution. 
Despite the limitations, this study significantly contributes to 
the growing knowledge of the clinical course of COVID-19 
and risk factors in patients with GCA.
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In conclusion, in this observational single-centre study, 
we found a lower incidence of severe COVID-19 in patients 
with GCA than in previous studies. Treatment with lefluno-
mide and low doses of glucocorticoids were not associated 
with severe COVID-19 in our cohort. Further studies are 
required to evaluate the outcomes of COVID-19 in the sub-
group of patients with GCA.
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