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1. PROBLEEMSTELLING EN DOELSTELLING(EN):

Immunomodulatory Agents (IA) are widely used for the treatment of patients with immune-mediated

inflammatory diseases (IMIDs) including rheumatoid arthritis (RA), psoriatic arthritis (PsA), axial

spondylarthritis (axSpA), psoriasis (PsO) and inflammatory bowel disease (IBD). Examples of IA are classic

agents such as methotrexate and hydroxychloroquine, biologicals such as the TNF-inhibitors and targeted

small molecules like JAK-inhibitors. However, |A use is sometimes associated with a (somewhat) increased

risk for infectious disease, and this notion has gained much urgency in light of the recent COVID-19

pandemic. In clinical practice, two important questions especially arise.

1) What are risk factors for infectious disease in general, and especially COVID-19, in IMID patients using
I1A?

2) Should IA treatment be interrupted or continued when an infection occurs?

With regard to the first question it has been shown that general background infection risk is already
somewhat higher in some IMID diseases such as RA. Patients characteristics like age and comorbidities
further contribute to a higher risk of infection, and specifically COVID-19. Concerning use of IA, the incident
infection risks vary a bit between drug and dosing, but increase in risks are generally low to absent. Some
IA seem even associated with decreased specific infection risk by virtue of their antibiotic origins, such as
sulfasalazine and hydroxychloroquine (HCQ). The first observational data concerning COVID-19 risk in
IMID patients using IA seems cautiously reassuring (1).
The second question, and perhaps even more practically important, is whether the |A should be stopped or
not in case infection. In clinical practice, both strategies are used, although generally it is advised (and
included in SMPC texts) to interrupt IA treatment in case of (serious) infection. The overarching idea of
temporary interruption is that this will lead to a reduced immunosuppressive effect and possibly prevention
of further escalation of the infection. However, there are some arguments that stopping IA in case of
infection might not be the best approach. Firstly, the lower serum concentration might be reached too late
to have any impact on course of the infection Also, stopping the 1A might evoke a disease flare with
subsequent negative effects. Lastly, some clinical data suggest that continuation of I1A might be the
preferred treatment strategy, at least in some contexts (MTX and surgery related infection, TNFi and sepsis
mortality) (2,3). In case of COVID-19 infection, there are also data — although mostly circumstantial and/or
preclinical - that suggest that treatment with specific IA leads to better infection outcomes, including for
IL6R blockers, JAK inhibitors, IL-1 blockers, ciclosporin and HCQ (4).
In conclusion, IA of some type and in specific dosages may increase the risk for infection, but estimates for
this risk in IMID patients currently being treated with IA, and interaction between risk factors have not been
adequately studied. Data on COVID-19 infection risk in IMID patients using IA are scarce but not alarming
thus far. Furthermore, it can be concluded that there is equipoise whether temporarily interruption or
continuation of IA in case of infection might be the best treatment option.
Therefore, the objectives of the COVID |2 study are:
- to explore the effect of temporary interruption versus continuation of various IA in case of infection
(including COVID-19) on risk for (progression to) serious infection.
- to study risk factors for infection (with special interest in COVID-19) in IMID patients using 1A
The results of this study will improve outcomes by making informed decision on management of A in IMID
patients, thus resulting in less severe infection, and associated sequelae including hospital admissions,
death, loss of quality of life, and costs.

2. PLAN VAN AANPAK:

Design

The COVID 12 study is a multicentre, explorative, open-label randomized controlled trial in the Netherlands
among patients with IMIDs using (one or multiple) 1A at any dose and without current infection. Participants
are (at baseline) randomized 1:1 to a strategy of drug continuation (intervention) or temporary interruption
(control) in case of an infection. Patients are followed-up for 12 months from baseline.

We have chosen to perform an explorative randomized controlled trial due to the expected heterogeneity
between diseases, types of infection and classes of IA and because of the lack of evidence for any of the
subgroups precludes the design of a smaller, more homogenous trial at this time. This trial will inform on
the effect between temporary interruption and continuation overall and provide clues for further research
into specific subgroups. Randomization is performed to prevent confounding by indication and obtain high
quality estimates. Because patients without current infection are recruited, the trial will also inform on the
incidence of infection and enable us to study risk factors.
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Patients

In this study we will include adult patients with at least one of the following diagnoses: RA, PsA, axSpA,
PsO, IBD (ie Crohns Disease {CD} or ulcerative colitis {UC}) and using at least one A in any dose without
current infection. |A agents that are included are classic agents (e.g. methotrexate, hydroxychloroquine),
biologicals/biosimilars (e.g. TNF-inhibitors, IL6R-inhitibors) and targeted small molecules (e.g. JAK-
inhibitors, PDE4-inhibitors). Agents that are excluded are monotherapy with intravenous rituximab and
infliximab, due to long t1/2 times, postkinetic effects (b-cell depletion), and because continuation is
cumbersome logistically in a putative infection related hospital setting. Also glucocorticoids are excluded,
as stopping is not feasible due to the risk of secondary hypocortisolism. Patient recruitment is inclusive and
will be aimed at patients of all (adult) ages, sex, gender, and race.

Treatment strategies

Patients randomized to the control strategy will stop all IA medication as soon as possible in case an
infection occurs and until the infection has resolved. This means any clinical infection that is reported by
patient and/or physician, independent of location and type (pathogen) with a severity of GRADESs 2 to 4
according to the Common Toxicity Criteria for Adverse Events. We will provide detailed instruction to
participants about the situation in which they should interrupt treatment and when to contact the research
team. Some infections are excluded, because they are so mild that IA would normally not be stopped.
Infection directly related to active IBD are also excluded, because the assumption is that continuation of 1A
is beneficial for the infection because it treats the underlying cause. IA will be restarted when the signs and
symptoms of infection has subsided.

Patients randomized to the intervention strategy will continue the use of their IA medication in case of an
infection, in the same dose and interval as before. The IA will also be aimed to be continued in case of
hospital admission or intensive care admission. Participants are free to use all other types of medication as
needed. As the trial is a pragmatic strategy study, all final treatment decision will be made by shared
decision making between patient and health care provider. This notwithstanding, a specific advice how to
use the DMARD is provided to the healthcare provider by the study team.

Study procedures
Patients will — after obtaining consent - receive a baseline questionnaire to obtain patient characteristics. At

this moment, patients will also be randomised to the continuation or interruption strategy in case an
infection occurs. Remaining patient- disease- and treatment characteristics will be obtained from the
electronic health record. Furthermore, a monthly follow-up questionnaire about medication use, behavioural
and environmental characteristics, occurrence of infections and other adverse events will be sent to
participants. In case an infection occurs, an additional questionnaire is completed on the infection
characteristics and additional information will be obtained from the electronic health record of the treating
facility. Patients will be encouraged to contact the research study team by phone as soon as possible in
case of infection and in case the infection has resolved.

Outcome measures

The primary outcome measure is the proportion of participants developing a serious infection (i.e. GRADE
3 or higher) within one year of follow-up. Secondary outcome measures are among others incidence of
infection (also looking at incidence of COVID-19 specifically), infection characteristics (type, severity,
duration, antibiotic treatment, hospitalization), disease flare (patient reported), other adverse events,
medication use and direct costs, and associations between outcome and patient-disease and treatment
characteristics.

Sample size
Although this is an explorative study, we did perform a sample size calculation to get insight into the

precision of estimates we can obtain when recruiting a convenient sample (the number estimated to be
feasible within the centres currently participating and considering study duration and budget limitations).
When assuming 5% of patients developing a serious infection and a difference of 2.5% between control
and intervention, randomization of 906 patients per group is needed (two sided alpha of 0.05, power 80%).
Because of the uncertainty in both the rate of infection, and the effect size and direction thereof, we plan for
interim analyses at 50% of evaluable patients. The maximum number of patients to be included in this
design is 914 per group. Accounting for 20% drop out or non-adherence, based on the numbers above, the
study should include at least 2*914*1.2= 2194 patients. To err on the safe side, a maximum inclusion of
2200 patients is aimed for.

3. HAALBAARHEID VAN HET PROJECT:

TIJDSSCHEMA
May 2020 — June 2020: METC approval (already in progress)
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July 2020 — Feb 2022: Patient recruitment and follow-up
March 2022 — June 2022: Analyses and reporting

MOTIVATIE HAALBAARHEID

We think this study is feasible to complete within a two year period. The involved stakeholders (Sint
Maartenskliniek and Radboudumc) have access to enough potential participants for the intended study
(approximately 10,000 patients). Furthermore, the project team has ample experience in executing
multicentre clinical trials. We foresee no problems regarding the current COVID-19 measures as no study
visits are required for this trial and these vulnerable patient groups will not have to face any additional risk
by coming to the hospital for study measurements. All questionnaires can be completed digitally (or on
paper, when preferred by the patient) and contact with the study team will be by telephone.

We intended to perform this study well before the COVID-19 pandemic, but have seen the urgency for
answers to our research questions increase sharply in the last months. We have therefore been pro-active
in setting up this study, while parallel searching for sufficient funding. At this moment, the study has been
submitted to the METC. Qualitative research into the attitude and beliefs of patients and care providers
concerning continuation and temporary interruption of IA treatment in case of infection has started which
will provide useful insights informing us on the best communication strategy for our trial. Lastly, quick
upscaling of the research team involved is possible.

4. RELEVANTIE VOOR DE PRAKTIJK:

The results of this study will guided treatment decisions for 200,000 Dutch IA using IMID patients, resulting
in better outcomes of infections, especially COVID-19. As we will perform event rate based pre-planned
interim analyses, results will be implementable as soon as possible.

The current context in the Netherland (COVID-19 pandemic, a large well established IA using IMID
population, excellent health care infrastructure, and existing collaboration between hospitals and medical
specialties), makes an ideal breeding ground for this study to be performed.

Research comparing continuation or temporary interruption of IA in case of infection has, to our knowledge,
never been performed. Also there are no ongoing studies on this subject. Therefore, the Dutch Society for
Rheumatology has endorsed research into this specific theme and will support this study, and the same will
be asked from the dermatology and gastroenterology society. Also, this first and unique study on effects of
interruption or continuation of IA in case of infection will certainly be incorporated in (inter)national
guidelines on use of |A in IMID patients.

For this research, public funding is paramount, as there are no private stakeholders who have a vested
interest in performing this study. Of note, cofounding has been obtained for an amount of 210,000 euro
from the Sint Maartenskliniek, and by means of a crowd funding https://www.gofundme.com/f/onderzoek-
reuma-medicijnen-en-coronavirus), and another funding request for 240,000 euro has reached the final
round (25% success rate).

5. DEELNAME VAN DE STAKEHOLDER(S) (e.g. patiénten, zorgprofessionals, etc.):

The current proposal can only be executed within a collaboration of researchers and physicians from
several medical specialties as the project concerns a gap of knowledge for health care providers in different
fields all using IA for various conditions. Therefore, we have installed a project group with members from
the Sint Maartenskliniek, Radboudumc and LUMC, and from departments of Rheumatology, Dermatology,
Gastroenterology, Health Evidence and Infectious Diseases. Additionally, we have recruited two patient
research partners and will seek collaboration with regional general practitioners.
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