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Abstract
Objectives

To evaluate the influence of the SARS-CoV-2 pandemic on the adherence of patients with
inflammatory rheumatic diseases (IRD) to their immunomodulatory medication during the

three-months lockdown in Germany.
Methods

From March 16" until June 15" 2020, IRD patients from private practices and rheumatology
departments were asked to answer a questionnaire addressing their behaviour with respect to
their immunomodulating therapy. Eight private practices and nine rheumatology departments
which included rheumatology primary care centres and university hospitals participated. 4252

gquestionnaires were collected and evaluated.
Results

The majority of patients (54%) were diagnosed with rheumatoid arthritis, followed by psoriatic
arthritis (14%), ankylosing spondylitis (10%), connective tissue diseases (12%) and
vasculitides (6%). The majority of patients (84%) reported to continue their immunomodulatory
therapy. Termination of therapy was reported by only 3% of the patients. The results were
independent from the type of IRD, the respective immunomodulatory therapy and by whom the
patients were treated (private practices vs rheumatology departments). Younger patients (<60

years) reported just as often as older patients to discontinue their therapy.
Conclusion

The data show that most of the patients continued their therapy in spite of the pandemic. A
significant change in behavior with regard to their immunomodulatory therapy was not
observed during the three months of observation. The results support the idea that the
immediate release of recommendation of the German Society of Rheumatology were well

received, supporting the well-established physician-patient-relationship in times of a crisis.
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Key messages

. The majority of IRD patients continued their immunomodulatory therapy during the
SARS-CoV-2 pandemic lockdown

. The results were independent of age, type of therapy and IRD

. This could reflect a trustful physician-patient-relationship in times of crisis and that

patients followed the recommendations during the pandemic

Introduction

More than 48 million cases of infection with severe acute respiratory syndrome coronavirus
(SARS-CoV-2) were reported globally and more than 1.2 million fatal courses from resulting
coronavirus disease 2019 (COVID-19) have been registered as of November 5", 2020 [1].
Regardless of these high numbers it has not been fully elucidated whether patients with
inflammatory rheumatic diseases (IRD) or specific immunomodulatory treatments have a
higher risk to develop a severe course of COVID-19, although data suggest that patients with
IRD are at higher risk for bacterial, viral and opportunistic infections compared to the general
population [2, 3]. At the beginning of the pandemic, no clear recommendations for patients with
IRD were available in Germany. On March 16™, 2020 hospitals were ordered by the respective
authorities to reduce and postpone elective procedures substantially and to prioritize the
remaining operative and personnel resources to facilitate treating patients with severe COVID-
19. It was recommended that patients should reduce their visits to hospitals and private
practices, if not essential for disease management. This caused a dramatic reduction of in-
and outpatient visits. In some cases, patients did not even receive their immunomodulatory
treatment, intravenous application of immunomodulatory drugs were prolonged, necessary
adaptions of treatment strategies in case of disease relapse were postponed and personal
appointments were nearly completely cancelled to reduce the overall risk of a SARS-CoV-2
infection in Germany [4]. In addition, on March 22", 2020 the German government restricted
personal contacts outside of family circles to not more than two people, resulting in social
isolation. One can quite easily imagine how these measures left some patients completely on
their own. Already in April, the German Society for Rheumatology (DGRh), similar to other
societies, such as EULAR, BSR and ACR published preliminary recommendations for

management of patients with IRD in the context of the current pandemic [5-7]. All of them



suggested the maintenance of immunomodulating therapies during the SARS-CoV-2

pandemic to avoid disease relapses.

In order to be able to estimate the patients’ behavior with respect to their inmunomodulatory
therapy, a Germany-wide survey was established during the SARS-CoV-2 pandemic, with a
distinct focus on the patients’ view on their immunomodulatory therapy. This was based upon
the hypothesis that influenced by public media, personal restrictions in the lock-down situation
and possibly also by recommendations released from the national rheumatological societies

patients may have changed their behavior regarding immunomodulatory therapy [8, 9].

Indeed, this hypothesis was challenged by data of pulmonologists, who showed that
pneumological appointments at the beginning of 2020 resulted in an increased adherence to
therapy in COPD patients by 15%. However, it could not conclusively be clarified whether

improved compliance was due to the context of the impending pandemic [10].

Methods

From March 16" until June 15", 2020 IRD patients from private practices and rheumatology
departments were anonymously asked for adherence to theirimmunomodulating therapy. Nine
private practices and eight rheumatology departments from 6 federal states across Germany
participated. A one-page questionnaire was developed which included the range of age, type
of IRD and immunomodulatory treatment (suppl. 1). Patients had to choose one out of seven
options to answer this question (suppl. 1). The inclusion criteria were: a) age = 18 years, b)
presence of an IRD. There were no inclusion/exclusion criteria for the participating general and
private practices and departments. Participation was voluntary and without reimbursement.
The time period from March 16" until March 20" 2020 was defined as “before lockdown” and
the time period from March 215 until June 15" 2020 was defined as “during and after

lockdown”.

Google Trends analysis

To investigate further potential reasons, why patients could have discontinued their
immunomodulatory therapy, we performed an analysis on “Google Trends” which is a free
accessible online portal of Google Inc. [11]. Google Trends allows users to interact with Internet
search data, which can provide deep insights into behaviours of the population and health-
related phenomena [11]. Google Trends answers queries and keeps a record of such
searches. The data is compiled to display trends automatically. The weekly trends can be

accessed from Google Trends, a special open-access domain of Google



(https://trends.google.com/trends/) [12]. We therefore systematically searched for following

gueries:

- ‘“corona cortisone” (German: ,Corona Kortison®)
- ,corona rheuma“

- ,corona mtx*

- ,corona adalimumab“

- ,corona Humira“

- ,covid-19 cortisone*

- covid-19 rheuma“

- ,covid-19 mtx“

- covid-19 adalimumab

- ,covid-19 Humira“

After approval of the study by the ethics committee of the Justus-Liebig-University Giessen
(#32-20) and registration (EUDRACT 2020-004064-25), the survey started on March 16". The
survey was announced to German rheumatologists on a nationwide basis which resulted in

increasing number of participating private practices and rheumatology departments.

Statistical analysis

First, the proportion of patients’ characteristics (age, type of IRD, IRD therapy) and opinion
were calculated to evaluate relevant changes. Second, exact binomial tests were used to
assess significant differences between patients’ characteristics and the opinion. Python
version 3.8.2 in conjunction with several libraries was used for statistical analyses and for the

graphs. P values were 2-sided, and statistical significance was set at P< 0.05.

Results

Most of the participating centres were located in North Rhine-Westphalia (8), followed by
centres in Hesse (5), Lower Saxony (1), Schleswig-Holstein (1), Bavaria (1), Rhineland-
Palatinate (1; suppl. 2). 4252 questionnaires were collected and evaluated, 279 questionnaires
before lockdown and 3973 questionnaires during and after lockdown. Most patients (29%)
were aged between 51-60 years, followed by 22% of patients, which were between 61-70 or
31-50 years old, and 15% were 71-80 years (fig.1A). Patients reported to suffer from
rheumatoid arthritis (54%), psoriatic arthritis (14%), ankylosing spondylitis (10%), systemic

lupus erythematosus (6%), polymyalgia/giant cell arteritis (5%), systemic sclerosis (3%) and


https://trends.google.com/trends/

Sjogren’s syndrome (2%). Approximately 1% of patients had a granulomatosis with
polyangiitis, eosinophilic granulomatosis with polyangiitis or polymyositis/dermatomyositis.

Gout, fever syndromes and other rare diseases were grouped together under “other diseases”.

Around 22% of patients were on monotherapy with conventional synthetic disease-modifying
antirheumatic drugs (csDMARD). A combination of csDMARDs and biological (b)DMARDs
was reported in 11% of the patients. Only, less than 1% received GC as monotherapy, in 31%
of the cases a combination with GC was reported. One fifth of the patients (20%) received a
therapy with non-steroidal anti-inflammatory drugs (NSAIDs), of which 16% reported
combination therapy with other immunomodulating drugs. Biologics were used in 34% of the
patients (TNF-inhibitors 20%, interleukin (IL)-6-inhibitors 5%, IL-17-inhibitors 3%, abatacept
2%, rituximab 2%, IL-12/23-inhibitor 1%, IL-1-inhibitor 1%, belimumab 1%) and Janus kinase
inhibitors (JAK-i) in 6% of the patients (fig. 1B). From March till June 84% of the patients
reported to continue their immunomodulatory therapy. In fig. 2 the influence of the pandemic
before, during and after the lockdown on the patient’s behaviour regarding their therapies is
displayed. Before the national lockdown, only 4% of the patients reported to discontinue their
medication on their own or in consultation with their rheumatologists (fig. 2A). During and after
the national lockdown the number of reported discontinuations even decreased (fig. 2B). There
was no relevant difference in the behaviour before, during and after the lockdown. Younger
patients (18-30 years old, 2.8%) and patients between 71-80 of age (2.2%) reported to
discontinue their medication less often compared to patients between 31-50 years old (4,4%)
which were the largest group (fig. 3). The difference was not found to be significant as more
younger patients (<60 years) participated in the survey (fig. 1A). There was no relevant

difference in patients’ opinion with regard to the type of IRD (data not shown).

There were no obvious differences in patient's adherence regarding specific
immunomodulatory therapies (data not shown). In fig. 4A the development of patients’ opinion
over time is displayed. No significant difference could be detected over time. At the beginning
of the pandemic more patients reported to discontinue their medication, than the number of
patients who reported to discontinue theirimmunomodulatory therapy by their own decreased
slightly (fig. 4B). With decreasing number of infected patients in the general population, less
patients with IRD reported to discontinue their therapy. When SARS-CoV-2 infections spread
again the number of patients reporting to discontinue their medication increased as well (fig.
4B).

” ”

In the Google Trends analysis, only for the items ,corona steroids”, “corona humira”, “corona
rheuma” sufficient results could be detected. Humira® (adalimumab, manufacturer AbbVie)
has been the best-selling bDMARD in Germany for years. We correlated the weekly results of

Google Trends for the selected queries with the number of patients who reported to discontinue



their immunomodulatory therapy. The weekly course of the number of queries were similar to

the course of the number of patients who reported to discontinue their medication (fig. 5).

Discussion

To our knowledge, this study is the largest investigation to light up patients’ opinions on
immunomodulating therapy in IRD during the SARS-CoV-2 pandemic. The study reflects
behavior of IRD patients over a period of 3 months in a lockdown setting with very limited or
even no access to rheumatologists nationwide in Germany. In view of these circumstances,
rheumatologic societies did not recommend discontinuing the immunomodulatory therapy to
avoid disease relapse necessitating new or higher dosage of glucocorticoids putting patients
on substantial risk for infections. Our study shows that patients followed these
recommendations of rheumatologists. In view of the fact, that the management of patients with
IRD was highly impacted by the pandemic, this can be interpreted as a hint for a trustful
physician-patient relationship. Other studies could also observe a high number of patients who
reported to continue their immunomodulatory therapy [13, 14]. In comparison to these results,
medication adherence in patients with arterial hypertension in Germany is estimated to be
around 66% in a non-pandemic setting [15].

Of note, no relevant difference in discontinuation rate could be observed with respect to age,
type of IRD, type of immunomodulatory drug and the time elapsed since start of the pandemic.
As the distribution of age in the study population is comparable to IRD patients in general, the

results can be probably transferred to the entirety of IRD patients in Germany.

The results in the Google Trends analysis, which show a time-dependent interest for the topics
“corona & rheuma”, “corona & cortisone” and “corona & humira”, could reflect an influence on
patients’ decision to discontinue their immunomodulatory therapy. A possible reason could be
the fear to develop a severe course of SARS-CoV-2 infection due to the immunomodulatory

drug.

However, this study has some limitations: i) In order to rule out that patients were repeatedly
asked for their opinion, the examination interval was limited to three months. Due to the
anonymous survey, it is not possible to exclude that patients have participated in the survey
more than once. However, as the majority of the patients do not have more than one outpatient
visit within three months, a repetition of the survey is most likely only the case for a neglegible
number of patients. ii) as the questionnaire was completely anonymous, gender was hot
recorded, and iii) since it would not be clear at the beginning of the survey that disease activity
and the dose of GC could have an influence on the course of a COVID-19, these aspects were

not included in the questionnaire; iv) the pandemic is peaking in different regions at different



times which might have an influence on the opinion. Although general practitioner and private
practices and departments from 6 federal states were involved in the recruitment of the
patients, data from other federal states are missing, which could have an impact on the results.
In most of the represented federal states, the prevalence of SARS-CoV-2-infections were
higher compared to the missing federal states [16]; v) the study population consists of patients
with diseases that are associated with higher risk of severe organ involvement, e.g.
vasculitides and connective tissue disease. The prevalence of these diseases in the study
population is higher compared to the prevalence among IRD patients in general (suppl. 3). It
is possible that these patients attended their medical visits despite lockdown, so the distribution
of patients could have been different without a lockdown scenario. These might have an impact
on the decision of the patients. Unfortunately, there are no data available about the distribution
of the diseases treated in general practioner and private practices and rheumatology

departments in general.

Taken together, the results of the study not only illustrate and reflect the patient’s relation to
their immunomodulatory therapy on a large-scale basis but specifically the essential value of

the patient-physician partnership in the crisis.
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Figure 1: Basic characteristics of IRD patients

Figure 1A: Age of the patients (in %): Most of the patients (29%) were between 51-60
years old followed by 22% of the patients which were between 61-70 years or 31-50 years
old and 15% of the patients which were 71-80 years old (fig.1). The minority of the patients
were 18-30 years (6%) old or more than 81 years (4%) old. In 3% of the cases no age was
reported.

Figure 1B: Distribution of the reported inflammatory rheumatic diseases (in %): 54% of
the reported patients suffered from RA; 14% from PsA; 10% from AS; 6% from SLE, 3% from
SSc, more than 1% from PM/DM & GPA, 2% from Sjo, 5% from PMR/GCA and 7% from
other IRD.

Figure 1C: Distribution of immunomodulatory drugs reported in the survey (in %):
22% were on monotherapy with csDMARD, 11 % on combination therapy with csDMARD
and bDMARD, 11% with csDMARD & other immunomodulatory drugs (e.g. GC), 6% on
csDMARDs & NSAID, more than 1% were on csDMARD & JAK-i, 24% on GC & DMARD,
9% on GC & other immunomodulatory drugs, less than 1% were only on GC, 16% on NSAID
& other immunomodulatory drugs, 4% on monotherapy with NSAR, 20% on TNF-i, 6% on
JAK-i, 5% on IL-6-i, 3% on IL-17-i, around 1% each received IL-1-i, ustekinumab (UST),
belimumab (BEL), immunoglobulins (IVIG), cyclophosphamide (CYC) and MMF, 6 %
reported no therapy, and <1 % received other immunomodulatory drugs.
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behavior before national lockdown behavior during & after national lockdown

continued without concern 57% 56%
continued due to an increased risk of an inflammation
continued due to lack of alternatives

continued with concern

discontinued by patient

discontinued after physican's recommendation

no opinion

invalid selection

multiple options selected
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Figure 2: Patients’ behaviour before, during and after the national lockdown in
Germany: Patients had the opportunity to choose between seven answers to describe their
adherence to their immunomodulatory medication. Some of the patients chose more than on
answer (before: 8%, during and after lockdown 5%).

Figure 2A: Patients’ behaviour before the national lockdown in Germany: Patients had
the opportunity to choose between seven answers to describe their adherence to their
immunomodulatory medication. Some of the patients chose more than on answer. Before the
national lockdown 57% of the patients reported to continue their immunomodulatory
treatment without concern, 15% to continue due to an increased risk of a disease flare, 24%
due to lack of alternatives and 5% continued their immunomodulatory drug with concern.
Only 3% of the patients reported to discontinue their medication by their own and around 1%
in consultation with their rheumatologists. Less than 1% of the patients reported to have no
opinion of their treatment and 2% did not choose any option.

Figure 2B: Patients’ behaviour during and after the national lockdown in Germany:
During and after the national lockdown 56% of the patients reported to continue their
immunomodulatory treatment without concern, 12% to continue due to an increased risk of a
disease flare, 18% due to lack of alternatives and 5% continued their immunomodulatory
drug with concern. Around 1% of the patients reported to discontinue their medication by
their own and around 1% in consultation with their rheumatologists. 6% of the patients
reported to have no opinion of their treatment and less than 1% did not choose any option.
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Figure 3: Distribution of discontinue of medication in age: Younger patients (18-30
years old, 2.8%) and patients between 71-80 years old (2.2%) reported less often to
discontinue their medication compared to patients between 31-50 years old (4,4%) which
were the biggest group followed by 3.7% of the patients between 51-60 years and around
3.6% more than 81 years old and 3,3% of the patients between 61-70 years old
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Figure 4: Changes in patients’ opinion over the course of the pandemic

Figure 4B: Number of patients who reported to discontinue their medication over the
course of the study: Blue columns display the number of patients who reported to
discontinue their medication in % (left scale), purple line displays the 7 days incidence of
SARS-CoV-2 infection in the general population (hnumber of patients, right scale).
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Patient behavior over the course of the study
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Figure 5: Rate of patients who discontinued their therapy over the pandemic in
comparison to the amount of Google Trends queries for selected items: Blue columns
display the number of patients who reported to discontinue their medication in % (left scale),
purple line displays the query “corona rheuma”, grey line “corona cortisone” (German:
Corona Kortison”) and blue line “corona Humira” in % (right scale) over the pandemic (scale
below, week of the year)
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