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Since March 2020, the outbreak of Sars-CoV-2 pandemic has changed medical practice
and daily routine around the world. Huge efforts from pharmacological industries have led
to the development of COVID-19 vaccines. In particular two mRNA vaccines, namely the
BNT162b2 (Pfizer-BioNTech) and the mRNA-1273 (Moderna), and a viral-vectored
vaccine, i.e. ChAdOx1 nCoV-19 (AstraZeneca), have recently been approved in Europe.
Clinical trials on these vaccines have been published on the general population showing a
high efficacy with minor adverse events. However, specific data about the efficacy and
safety of these vaccines in patients with immune-mediated inflammatory diseases (IMIDs)
are still lacking. Moreover, the limited availability of these vaccines requires prioritizing
some vulnerable categories of patients compared to others. In this position paper,
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we propose the point of view about the management of COVID-19 vaccination from Italian
experts on IMIDs and the identification of high-risk groups according to the different
diseases and their chronic therapy.
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HIGHLIGHTS

• Vaccination is the mainstay for the prevention of COVID-19
diffusion. To date, two mRNA COVID-19 vaccines and one
viral-vectored vaccine received EMA authorization with a
satisfactory efficacy and a good safety profile.

• Although real data on efficacy and safety of COVID-19
vaccines in specific subset of patients still have to be
defined, patients with IMIDs can reasonably be encouraged
to get vaccinated in most cases, according to previous
available experiences and experts’ opinion.

• A priority grading should take into account demographic and
geographical differences, different occupational exposures and
IMIDs-related risk factors, including any factors that lead to
the exclusion or delay of vaccine administration (e.g. patients
with history of severe allergy, ongoing SARS-CoV-2 infection,
patients on steroid or rituximab therapy).
INTRODUCTION

In December 2020, in the United States FDA approved with an
Emergency Use Authorization (EUA) the COVID-19 vaccine
Pfizer-BioNTech (BNT162b2) for the prevention of Sars-CoV-2
infections in individuals aged 16 years and older (1), and Moderna
(mRNA-1273) (2) in subjects aged 18 years and older. In January
2021, EMA authorized the COVID-19 vaccine AstraZeneca
(ChAdOx1 nCoV-19) in people aged 18 and older (3).

Children and adolescents outside of these authorized age
groups should not receive COVID-19 vaccination at this time
as well as pregnant women, since they have been excluded from
the trials (4, 5).

The BNT162b2 and mRNA-1273 vaccines are chemically
modified mRNA vaccines expressing the prefusion spike
glycoprotein of Sars-CoV2 packaged in lipid nanoparticles for
effective cellular delivery. The early encouraging results were
reported in September 2020, demonstrating that the mRNA-
1273 vaccine results in high amounts of binding and neutralizing
antibodies in young and old adults (6). In December, this vaccine
was shown to possess a 94.1% efficacy for the prevention of
symptomatic COVID-19 (5). In parallel, the BNT162b2 vaccine
demonstrated the 94.6% efficacy after two doses spaced 21 days
apart (4). The ChAdOx1 nCoV-19 consists of a replication-
deficient adenoviral vector expressing the full-length Sars-CoV2
spike protein (7). This viral-vectored vaccine exploits the ability
of adenovirus to infect human cells thus delivering double
stranded DNA coding for the spike protein of Sars-CoV2. The
org 2
ChAdOx1 nCoV-19 vaccine shows a 82.4% efficacy after two
doses given 12 weeks apart (7).

These vaccines raise no severe safety concerns except for
temporary local reactions, such as injection-site events (pain,
erythema, induration, and tenderness), and minor systemic
adverse events, i.e. fatigue and headache (4, 5, 7).

According to the fact sheet for Pfizer-BioNTech and Moderna
vaccine providers, the main contraindication to the administration
of the vaccine is a known history of a severe allergic reaction to
any component of the vaccines. To date, no other absolute
contraindication has been reported (2, 8).

Due to reports of anaphylactic reactions in Pfizer-BioNTech
COVID-19 recipients, an interim clinical consideration from the
Advisory Committee on Immunization Practices (ACIP) of the
Center of Disease Control and Prevention (CDC) suggests to
investigate and consider a history of severe allergic reaction also
to any other vaccine or injectable therapy as a precaution but not a
contraindication in both vaccines. Of course, it is recommended by
FDA to have adequate medical equipment immediately available to
manage a potential allergic reaction after the administration (8, 9).

As regards immunocompromised or autoimmune patients, no
data are currently available on safety and efficacy of mRNA
COVID-19 vaccines. HIV patients with stable infection were
included in trials (196 patients), but no data are published on this
cohort of patients so far (4). However, no specific contraindications
to vaccination have been reported. Notably, due to the unknown
safety profile and effectiveness as well as the potential reduced
response in an immunocompromised system, it is recommended to
continue adopting adequate measures of protections (10).

Among the warnings, it is reported that Pfizer-BioNTech
Vaccine could not be effective in all the recipients. In particular,
immunocompromised persons, including patients on
immunosuppressant drugs, could have a lower immune
response to Pfizer-BioNTech vaccine. However, patients under
immunosuppressive therapy or immunocompromising
conditions have been excluded from the trial (4).

Between the end of December 2020 and the beginning of
January 2021, EMA’s Committee for Medicinal Products for
Human Use (CMPH) authorized the marketing applications for
Pfizer-BioNTech (11) and Moderna (12) COVID-19 vaccines in an
expedited manner, evaluating the data on their quality, safety and
efficacy (11). On January 29th 2021, EMA’s CMPH approved the
AstraZeneca COVID-19 vaccine (3). Therefore, all authorized
COVID-19 vaccines in Europe and U.S. are non-live-vaccines
(viral mRNA vaccines and nonreplicating viral vector vaccines);
nevertheless, to date, more vaccines with different mechanisms of
action (non-replicating viral vector vaccines, protein subunit,
inactivated virus-based vaccines) are under evaluation in Phase 2
and Phase 3 clinical trials.
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The availability of the vaccines poses the question whether
potential vulnerable categories of patients, including patients
with immune-mediated inflammatory diseases (IMIDs) such as
inflammatory bowel disease (IBD), rheumatologic, cutaneous,
kidney, ocular, pulmonary chronic diseases and diabetes would
be candidates and their priority to undergo vaccinations. The
role of COVID-19 vaccine in these categories has not been
explored yet by population-based studies as these subjects have
been excluded by the available trials. Due to the lack of data in
literature, in this opinion paper we report different experts’
opinions for each disease and a paragraph from infectiologists
about the COVID-19 vaccination in patients with immune
mediated chronic diseases. Furthermore, we discuss about the
scheduled time of the vaccination in patients under
immunosuppressive or biological therapy (Table 1).
EXPERTS’ OPINION

Inflammatory Bowel Diseases
It is known that IBD patients present no alteration of
immunocompetence due to the disease itself (17), even though
they might be at higher risk of infections in relation to the
concomitant immunosuppressive therapy, age, co-morbidities,
malnutrition, parenteral nutrition, and bowel surgery (18).
Among available therapies, the main drugs increasing the risk of
infection are corticosteroids (a total daily dose equivalent to ≥20 mg
of prednisolone for ≥2 weeks). However, all immunomodulators
including thiopurines, methotrexate, calcineurin inhibitors, and
biologics, affect the immune response of patients, especially if
used in combination therapies (19, 20). This is the reason why
before starting the therapy, IBD patients should undergo screening
tests for main infectious diseases and/or vaccination for hepatitis B
and varicella zoster virus. Moreover, an annual influenza
vaccination is suggested for patients on immunosuppressant or
biological therapy, due to the higher risk of developing a severe or
complicated form of the infection (19).

With the outbreak of the Sars-CoV-2 pandemic, vaccination
against influenza became further recommended in the whole
population, due to the difficulty in discriminating between
COVID-19 and other respiratory infections. Analogously, also
pneumococcal vaccination is recommended in patients with
IBD, especially if immunosuppressed and if aged 60 and
over (21).

In the last year, several studies were conducted to evaluate a
potentially higher susceptibility of IBD patients to COVID-19 due
to concomitant chronic inflammation and immunosuppressive
treatment. However, this hypothesis was not confirmed by clinical
studies (22). In particular, one Italian study concluded that
immunosuppressive therapy was not significantly associated with
severe COVID-19, even though active IBD in the elderly with
comorbidities were predictive factors of severe infection (23).

All the available studies agree that the biological therapies
with a systemic action are not a risk factor for higher incidence of
COVID-19 or a more aggressive disease. Actually, anti-TNFa
drugs and Ustekinumab could have a potential protective effect
Frontiers in Immunology | www.frontiersin.org 3
due to the down-regulation of cytokine storm in course of
COVID-19 (24). Conversely, patients treated with vedolizumab
(anti-integrin a4b7) did not benefit from this effect, probably
due to the gut-selective action of the drug (24). Notably, patients
on combination therapy and thiopurines seem to be at higher
risk of severe COVID-19 (25).

The availability of COVID-19 vaccines raises the question if
IBD patients, especially if treated with immunosuppressant or
biological therapy, should be vaccinated and which priority scale
should be adopted.

To date, despite the lack of evidence about the safety and
efficacy of COVID-19 vaccines on IBD patients as this cohort has
TABLE 1 | Interaction between medications and the timing of COVID-19 vaccination.

Medications Timing of vaccination

No interaction
Mesalamine,
sulfasalazine
Azathioprine
Mycophenolate
Anti-TNFa
Anti-ILs (-1, -4, -5,
-5R, -6R, -12/23,
-13, -17, -23)
Anti-integrins
Leflunomide
Belimumab
Oral calcineurin
inhibitors
Cyclophosphamide
(oral)
Hydroxychloroquine
Low-dose
corticosteroids
(prednisone-
equivalent dose
<20 mg/day)
Intravenous
immunoglobulin

No modification needed

With interaction
High-dose
corticosteroids
(prednisone-
equivalent dose
>20 mg/day)

If a corticosteroids tapering is not possible, evaluate case
by case

Methotrexate Hold one week after each vaccine dose*
JAK inhibitors Hold one week after each vaccine dose*
Abatacept SC/IV SC: for the first dose of the vaccine, hold one week prior to

and one week after
IV: administer the first dose of the vaccine four weeks after
the Abatacept infusion and the following Abatacept infusion
with a 1 week delay

Cyclophosphamide
IV

One week delay after the vaccine administration*

Rituximab Patients who have not started rituximab need to be
vaccinated ≥ 4 weeks prior to rituximab infusion, while
patients under rituximab need to be vaccinated 12-20
weeks after completion of a treatment cycle
TNFa, tumor necrosis factor; IL, interleukin; IV, intravenous; SC, subcutaneous.
*in well-controlled disease. Adapted from the American College of Rheumatology
Guidelines (13), the British Society of Gastroenterology Position statements (14) and
others (15, 16).
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been excluded from available trials, it is still possible to draw
some general indications based on the available studies and
previous experiences.

It is likely that non-immunosuppressed inactive IBD patients
such as untreated or mesalamine-treated patients could be
compared to the general population and likewise, with the
same priorities, undergo the vaccination, if no absolute
contraindication to the vaccine is reported. In case of ongoing
immunosuppressant or biological therapy, no actual evidence
contraindicates or strongly recommends and prioritizes the
vaccine administration, especially since these patients already
undergo the annual influenza vaccine. However, it is known that
up to 20% of IBD patients treated with infliximab develop an
allergic reaction to the infusion mainly due to the murine
component of the drug (26). Thus, we could probably suggest
caution in this subgroup of patients, due to the warning of FDA
about the relative contraindication in patients with severe allergic
reaction to previous infusions (8), considering also the possible
reported protective effect of anti-TNFa and Ustekinumab.

The efficacy of COVID-19 vaccine in IBD patients, especially if
treated with immunomodulatory therapies, should be controlled
and monitored. According to available studies on other vaccines, a
blunted response or a rapid waning of antibody titers could occur
(27–29). However, up to now there is no reason to exclude treated
IBD patients from COVID-19 vaccination, considering that an
incomplete protection is better than none (30). Instead, to
increase the rate of immune response, a proper time of
vaccination can be suggested according the ongoing treatment
(Table 1) and/or a different vaccination protocol with repeated
booster can be evaluated.

Accordingly, the recent position statement from the British
Society of Gastroenterology and IBD Clinical Research Group
strongly recommends the vaccination in IBD patients, even if
some concerns on the effectiveness of the immune response are
raised (14).

Moreover, in a hypothetical scale of priorities, different
factors should be taken into account, including i) common risk
factors unrelated to IBD such as age > 65 years, cardiovascular
comorbidities, and obesity; ii) IBD-related risk factors, like
steroid use, active disease); iii) regional prevalence of COVID-
19 and occupational exposure to the infections, i.e. health care
workers, teachers, etc. (31). Of course, when different vaccines
will be available, also the mechanism of action could influence
the decision (32).

On this basis, we recommend that IBD patients undergo
COVID-19 vaccination but continue to utilize preventive measures
such as hand-washing, wearing masks and social distancing.

Rheumatic Diseases
Patients with rheumatic diseases (RMD) may be at higher risk
of infections, due to the disease activity and immunosuppressive
treatment (33). Disease activity, co-morbidities, immunosuppressive
drugs including glucocorticoids (GCs) and disease-modifying
antirheumatic drugs (DMARDs) are all considered risk factors for
infective complications. However, to date there are conflicting
results about the incidence of SARS-CoV-2 infection in patients
with RMD (34). Numerous data have shown an increased incidence
Frontiers in Immunology | www.frontiersin.org 4
in patients with RMD (35), in particular with a possible association
with prednisone dose > 10 mg/day, while biological and targeted
synthetic DMARD therapy seem to be indifferent (36, 37).

Data about SARS-CoV-2 vaccination in patients with RMD are
still lacking. Patients with immunodeficiency and autoimmune
diseases were included in the trial with BNT162b2 but the data
have not been published yet (4, 34). The potential interference of
RMD therapies in vaccine immunogenicity is an open question.
Studies suggest that influenza and pneumococcal vaccines are well
tolerated and generally immunogenic during DMARD use (38–
42), although DMARDs may limit humoral responses to vaccines
(38, 39, 43–48). Anyway, the proportion of patients reaching
protective titers is generally similar in those taking DMARDs
compared with control rheumatoid arthritis patients (33, 49).
Therefore, limited humoral response should not preclude
immunization against vaccine-preventable disease. An important
exception are anti-CD20 antibodies (such as rituximab), which
could inhibit protective immunity following infection and
vaccination (50). Protective neutralizing antibodies and
vaccination responses are expected to be attenuated until naive
B cell repopulate (51).

In conclusion, there is no univocal evidence about a higher
risk of contracting COVID-19 among RMD patients, and there
are still no data about SARS-CoV-2 vaccination in an
immunosuppressed RMD population. Notwithstanding, given
the particular fragility and the susceptibility to infections of this
population and the acceptable immunogenic levels reached even
with DMARD therapies, immunization against vaccine-
preventable diseases is advised. For anti-CD20 treatment, it is
suggested that dose interruption may be undertaken to maintain
control of the inflammatory disease while allowing an effective
immunization against SARS-CoV-2 (Table 1).

Immune-Mediated Glomerular Diseases
An altered immune reaction to self-antigens and infections
represents the leading cause of immune-mediated kidney diseases,
including glomerular disease (GD) and interstitial nephritis. The
immune response to these antigens damages glomerular structures
through immune complex formation in the glomeruli, complement
activation, and injury-induced by circulating inflammatory and
resident glomerular effector cells (52).

Most GD patients should have a normal immune response after
vaccination, but GD treatments, including immunosuppressants,
cytotoxic agents, and biological therapy, may increase the infection
risk. Furthermore, patients with nephrotic syndrome (NS) are more
prone to develop infections due to immunoglobulin loss in the urine
(53). For these reasons, all immune-mediated GD patients should
undergo vaccination for hepatitis B and varicella-zoster virus before
starting the therapy with corticosteroids, cyclophosphamide,
cyclosporine, tacrolimus, mycophenolic acid, and rituximab
(anti-CD20).

The Kidney Disease Improving Global Outcomes (KDIGO)
2020 clinical practice guideline on GD (https://kdigo.org/
guidelines/gn/) recommends pneumococcal vaccination and
the annual influenza vaccination for adults and children with
GD and NS. Vaccination response does not seem to be impaired
by concurrent corticosteroid therapy in this cluster of patients.
April 2021 | Volume 12 | Article 656362
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KDIGO also suggests both a meningococcal conjugate vaccine
(MenACWY) and a serogroup B meningococcal vaccine (MenB)
for patients receiving complement antagonists, such as
Eculizumab (anti-c5).

However, vaccination with live vaccines (measles, mumps,
rubella, varicella, rotavirus, yellow fever) is contraindicated while
on immunosuppressive or cytotoxic agents. It should be deferred
until immunosuppressive agents have been stopped for at least
one to three months. In patients treated with steroids,
prednisone dose should be less than 20 mg/day to administer
live vaccines (54).

Although immunodeficiency may impair the response to
vaccines in patients with IMIDs affected by chronic kidney
disease (CKD), including those receiving dialysis or previously
transplanted (55), vaccination remains a crucial preventive
measure due to its favorable safety profile and the high rate of
several infections, including Sars-CoV2, in renal patients (56).
Advanced CKD appears to be associated with an increased risk of
severe infection, although causality remains unclear (57, 58).
Moreover, results from the International Registry of COVID
infection in glomerulonephritis confirmed higher mortality (15%
vs. 5%) and an increased risk of acute kidney injury (AKI) (39%
vs. 14%) in this population compared with controls (59).

Interestingly, however, immunosuppressive treatment before
the onset of SARS-CoV2 infection was not associated with
increased mortality or AKI in GD patients, not supporting the
discontinuation of these medications. On the other hand,
impaired renal function itself is the main risk factors for
infections (57).

Given the outcomes observed by Waldman et al. (59), we
should define the timing and priority of COVID-19 vaccination
in patients with IMIDs associated with CKD, especially when
pharmacologically immunosuppressed, considering how
effective and safe the vaccine will be. Based on the available
evidence, we believe that GD patients, more prone to develop
severe clinical manifestations of SARS-CoV-19 infection, should
undergo the COVID-19 vaccination because of a favorable risk/
benefit ratio. It is advisable to monitor the vaccine response in
immune-mediated GD patients, especially if they are also
affected by CKD, to understand if a different vaccination
schedule is advisable based on the immunological response.

Concerning the effectiveness of the vaccine, patients on therapy
with rituximab (anti-CD20) deserve special consideration (60).
There is a relatively poor vaccine response in anti-CD20 treated
patients due to humoral immunity inhibition through B-
lymphocyte depletion, and this could affect the response to
COVID-19 vaccine (51). Timing of immunosuppressive treatment
is relevant. Cho et al. demonstrated that extending interval dosing or
interrupting dosing to allow immature B cells to recover could grant
good responses to vaccines while maintaining low levels of
pathogenic memory B cells (61).

By monitoring CD-19 levels, anti-CD-20 treatment could be
withheld in asymptomatic patients, and the COVID-19 vaccine
prescribed with the best timing. In patients with active disease
who need to continue the treatment, the vaccine could be
administered towards the end of the treatment cycle, before
Frontiers in Immunology | www.frontiersin.org 5
the next dose is due. Immunosuppression could be resumed two
to four weeks after the vaccination (Table 1). Through this
approach, we would maintain the autoimmune disease under
control while allowing effective immunity against SARS-CoV-2.

Cutaneous Diseases
The outbreak of COVID-19 deeply affected the management of
immune-mediated chronic-relapsing skin disorders, such as
psoriasis, atopic dermatitis and hidradenitis suppurativa, as well
as autoimmune bullous diseases. Patients with the above-mentioned
disorders need to be adequately informed on the benefit-risk
balance of COVID-19 vaccination, principally because they are
frequently under conventional immunosuppressive treatments or
biologic agents (62).

In a recent South-Korean cross-sectional study using
nationwide claim data, alopecia areata, atopic dermatitis,
psoriasis, rosacea and vitiligo did not appear to increase the
susceptibility to COVID-19 or the mortality from COVID-19
(63). Similar conclusions were achieved by the European Task
Force for Atopic Dermatitis (64).

Nevertheless, other authors hypothesized that systemic
comorbidities related to immune-mediated chronic skin
diseases, such as cardiovascular diseases, diabetes and obesity,
might increase the risk of severe COVID-19 or hospitalization
(65). For this reason, COVID-19 vaccination in these patients
should be recommended. In our opinion, COVID-19
vaccination should be encouraged also in patients under
conventional immunosuppressants or biologics, although the
risk of reduced immunogenicity of COVID-19 vaccine cannot
be ruled out.

Veenstra et al. found that immunosuppressants for immune-
mediated cutaneous disorders were not associated with a
significantly higher risk of COVID-19 or severe sequelae (66).
Moreover, Cho et al. concluded in their epidemiological study
that biologics for dermatological conditions did not seem to
influence the susceptibility or mortality related to COVID-19,
suggesting that biologics might be continuously used during the
COVID-19 pandemic (63). As proof of this, Gisondi et al. found no
negative impact of biologics on COVID-19 outcome in patients
with psoriasis and did not advise discontinuation of biologic
treatment of psoriasis to reduce the risk of SARS-CoV-2 infection
(67). Data on a small cohort of patients with moderate-to-severe
atopic dermatitis treated with dupilumab, a monoclonal antibody
inhibiting the shared receptor component for IL-4 and IL-13, also
suggest no increased risk for COVID-19 in this subset (55). Similar
conclusions were drawn for patients with hidradenitis suppurativa
treated with the anti-tumor necrosis factor (TNF) a adalimumab,
who showed a low prevalence of COVID-19 (1%) in a high-
epidemic area (Milan, Italy) (68).

However, provided that any therapeutic decision should be
based on a case-by-case approach, most Dermatology Societies
and expert panels recommend patients to withdraw or delay
immunosuppressant drugs or biologics in case of COVID-19
diagnosis up to infection recovery, except for systemic
corticosteroids, whose tapering to ≤10 mg/day of Prednisone
or equivalent should be considered (62, 69–73).
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On the other hand, regardless of immunosuppressive/biologic
treatment, annual influenza vaccination (except live intranasal
influenza vaccines) is recommended for all patients with
immune-mediated skin diseases and autoimmune bullous
diseases and pneumococcal vaccination is advised in specific
high-risk subgroups of the same population (62, 69, 72).

The concern of potentially reduced immunogenicity of
COVID-19 vaccine is well-founded, especially for autoimmune
bullous disease patients who had been treated with the anti-
CD20 monoclonal antibody rituximab (which temporarily
depletes B lymphocytes) up to 6-12 months before vaccination
(60, 74). However, currently there is insufficient evidence to
ascertain whether COVID-19 vaccine effectiveness is diminished
also by higher doses of conventional immunosuppressants or
other biological agents such as anti-TNFa.

We recommend to timely schedule COVID-19 vaccination in
autoimmune bullous disease patients treated with rituximab.
Similarly to influenza vaccine recommendations, patients who
have not started rituximab need to be vaccinated ≥ 4 weeks prior
to rituximab infusion, while patients under rituximab need to be
vaccinated 12-20 weeks after completion of a treatment cycle
(Table 1) (15).

It ought to be noted that exacerbation of immune-mediated
skin disorders following vaccination is a possible, albeit rare,
event (75, 76), which, however, must not be considered as a
contraindication to COVID-19 vaccination. Finally, given that
COVID-19 associated mucocutaneous manifestations have been
widely reported (77, 78), vaccine-related skin reactions could
occur, which, however, must not be considered an argument
against mass vaccination program.

Ocular Diseases
Uveitis are a broad family of potentially sight-threatening diseases
characterized by the inflammation of the vascular tunic of the eye
that can be of infectious or autoimmune etiology. While infectious
uveitis usually resolve after an appropriate antibiotic/antiviral/
antifungal therapy, autoimmune uveitis need long term anti-
inflammatory/immunosuppressive treatment often including high
dose systemic steroids, steroid sparing agents and biologics (79).
Uveitis patients undergoing such treatment share the same risks as
all the other subjects suffering from other IMIDs and treated with a
similar approach.

Since the beginning of the pandemic, many reports have
focused on the ocular involvement in COVID-19. Apparently,
SARS-CoV-2 can be found at several levels in the ocular tissues,
from the conjunctiva (80) to the retina (81) even though no
specific uveitis have been associated to COVID-19. By contrast,
several authors have highlighted the presence of non-specific
signs of retinal perfusion impairment (82, 83) as well as the
occurrence of sight threatening thrombotic events affecting the
retinal vasculature in COVID-19 patients (84, 85).

Finally, many patients with chronic ocular diseases like
autoimmune uveitis and retinal diseases need frequent access
to health care facilities to have their conditions monitored and
treated (86). During the pandemic, many of these subjects have
skipped their appointments due to rescheduling, local
transportation difficulties or simply scared by the possibility of
Frontiers in Immunology | www.frontiersin.org 6
getting infected (86). Preliminary reports have already shown the
dramatic consequences of treatment delays, with many patients
becoming legally blind (87, 88).

The eye is an immune sanctuary and for this reason it is one of
the most targeted body districts in autoimmune diseases (89). As
such any external stimulus, including antigens contained into
vaccines, could act as triggers and unleash an autoimmune
response against ocular tissues, causing uveitis. Despite this, in the
last 20 years only 300 cases of vaccine-associated uveitis have been
reported in literature (90). Considering the extremely high number
of vaccinations performed in this length of time, vaccine-related
uveitis can be reasonably considered a very uncommon
complication. There are not enough data so far to predict
whether COVID-19 vaccination will induce a rate of vaccine-
associated uveitis higher than other vaccines, but the results from
the clinical trials have not highlighted such increased risk (4).

To conclude, most patients with autoimmune uveitis are
treated with systemic immunosuppressive drugs and need
frequent access to health care facilities for the accurate
monitoring of their ocular conditions. In addition, COVID-19
can have negative effects on the retinal vasculature while the
ocular side effects of the vaccine are very unlikely to happen. For
this reason, it seems reasonable to recommend vaccination to
patients with autoimmune ocular diseases unless contraindicated
by specific systemic conditions they could suffer from.

Diabetes Mellitus
Diabetes is a risk factor for severe COVID-19 and is associated
with poorer outcomes (91).

Compared to age-matched controls, adult patients with T1D
have a higher risk of viral, bacterial, and fungal infections, infection-
related hospitalization and death (92). The risk is correlated with
poor glycemic control (93). Altered immune functions, as of
chemotaxis, phagocytosis and cytokines secretion, are among the
proposed mechanisms (94). Individuals with diabetes should be
vaccinated as follows: (i) routinely recommended immunization for
children as indicated by age; (ii) annual immunization against
influenza for all people above 6 months of age; (iii) immunization
against pneumococcal disease, (iv) immunization for hepatitis B in
not-immunized adults with diabetes aged 18 through 59 years.
Moreover, immunization should be considered for not-immunized
adults with T1D aged ≥60 years (95, 96). Although an impaired
immune response to vaccination was postulated in patients with
diabetes, no evidence has been provided (97–99).

Evidence suggests that patients with diabetes, particularly the
elderly with type 2 diabetes (T2D), are at a higher risk of severe
disease or death due to Sars-CoV-2 infection than individuals
without diabetes (100). The underlying mechanism is not
completely understood, with stronger inflammatory response and
vascular dysfunction being the major supposed players. Data on
children, adolescents and young adults with T1D and positive for
COVID-19 have been published. All of them were asymptomatic or
had a mild course of the disease (101), consistently with age-
matched controls without diabetes. In a different way, new
evidences show that adult with T1D are at higher risk for in-
hospital death when experiencing COVID-19 after adjustment for
age, sex, socio-economic deprivation, ethnicity, and geographical
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region (102). Interestingly, the risk has been correlated to
cardiovascular and renal complications, but also to glycemic
control and body mass index.

T2D increases the mortality risk in patients with COVID-19,
particularly in those with more severe disease (103). The presence of
poor glucometabolic control is associated with a further increase
of mortality as compared to those patients within target (103). An
HbA1c value above the median of 7.5% was associated with worst
outcomes, and only a BMI higher than 29 kg/m2 appeared to be
strongly associated with mortality. Particularly, the presence
of cardiorenal or cerebrovascular complications worsen drastically
the mortality. Given that adult T1D and T2D patients are a more
vulnerable population for severe forms of COVID-19, given the
absence of contraindications for COVID-19 immunization, patients
with T1D and T2D should represent a priority group to receive
COVID-19 vaccine.

Pulmonary Diseases
Immune and non-immune-mediated chronic lung diseases
increase the risk of severe outcomes of COVID-19. Here we
summarize current evidence on different lung diseases.

COVID-19 may precipitate and rapidly worsen interstitial lung
diseases (ILDs), a heterogeneous group of pulmonary disorders
including idiopathic pulmonary fibrosis (IPF) (104, 105). Patients
with ILDs are often exposed to prolonged high dose systemic
corticosteroids, immunosuppressant therapy or antifibrotics (in
case of IPF). A recent European multicenter cohort study showed
a higher risk of death in patients with ILDs hospitalized with
COVID-19 compared with age, sex and comorbidity matched
controls (HR 1.60;95%CI:1.17-2.18; p=0.003), which was further
increased in patients with IPF (HR 1.74; 95%CI:1.16-2.60; p=0.007)
(106, 107). All patients affected by ILDs, and especially those with
IPF, should necessarily be given a prioritized access to COVID-19
vaccination programs (107). Currently, there is no evidence of a
negative interaction between antifibrotics used in IPF such as
nintedanib and pirfenidone and mRNA COVID-19 vaccines.

As regards chronic obstructive pulmonary disease (COPD),
the available evidence does not support the hypothesis that these
patients are at heightened risk of SARS-CoV-2 infection
compared with the general population. However, COPD
represents an independent risk factor for hospitalization (108)
and it is associated with a more severe disease and unfavorable
outcomes in COVID-19 patients (109). In general, COPD
patients are at elevated risk of infectious events that can lead
to severe exacerbations of the disease, hospitalization and
increased death. This is why influenza and pneumococcal
vaccines have been introduced in every therapeutic algorithm
and are recommended by international guidelines (110). Of the
18860 individuals exposed to the BNT162b2 vaccine (4), 1478
(7.8%) had chronic respiratory diseases, but, at the moment of
the writing, no subgroup analysis has been published. So far,
there should be no concern on the possible interaction between
COPD pharmacological treatment and the approved vaccines.
Therefore, the approved mRNA COVID-19 vaccines should be
considered safe for patients with COPD.

The risk of SARS-CoV-2 infection in patients with asthma is still
a matter of discussion (111, 112). Poorer outcomes in hospitalized
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patients with COVID-19 pneumonia and concomitant asthma were
not related to the disease itself, but rather to older age and
comorbidities, although corticosteroid therapy at high doses
might be a confounding factor (113, 114). Biologics may be
protective both against the SARS-CoV-2 infection, by down-
regulating the angiotensin converting enzyme (ACE)2 (115) and
the SARS-CoV-2-induced inflammatory response (116). Indeed, a
low prevalence of COVID-19 was observed in European severe
asthma cohorts (117, 118), although a recent report suggests that
severe asthmatics receiving biologic treatments may suffer from a
more severe disease compared with the general population (119).
Current international guidelines suggest that all patients with
asthma should be considered eligible for the approved mRNA
COVID-19 vaccines (120). We highlight the need for individual
highly specialized evaluation in patients with severe asthma,
multiple comorbidities and long term treatment with systemic
corticosteroids. Mild and moderate atopic patients (up to 30% of
asthma patients) should not be excluded from the COVID-19
vaccination programs (121) due to the negligible risk of severe
adverse reactions. However, allergic asthmatic patients with known
hypersensitivity to multiple irritants or drugs, or that had past
anaphylactic reactions to any injective treatment, should be
thoroughly assessed for the risk/benefit ratio before receiving the
vaccine (121).

Literature on SARS-CoV-2 infection susceptibility in patients
with bronchiectasis is lacking. Nevertheless, compared with the
general population, patients with bronchiectasis are at higher risk of
developing viral, fungal and bacterial infections, and vaccination
with mRNA vaccines should be considered safe and should be
recommended. However, in patients with bronchiectasis secondary
to immune defects or undergoing immune-suppressive treatments,
a multi-disciplinary evaluation is suggested.

Last, sarcoidosis patients with a moderate/severe lung
function impairment may have a heightened risk of SARS-
CoV-2 infection (122). Small observational studies have
demonstrated that anti-TNFa drugs are not related to worse
outcomes or life threatening complications in sarcoidosis
patients with COVID-19 (104, 123).

Infectiologist’s Opinion
Vaccination is of course contraindicated in subjects on SARS-
COV-2 acute infection. Controversy among scientists is ongoing
regarding the opportunity to vaccinate subjects who already
developed COVID-19 and recovered. Natural infection is able
to elicit in most cases neutralizing antibodies (124). Moreover,
previous infection may determine strong memory B cell
responses despite low antibody titers in the blood and confer
protection (125). In addition, it is still unclear what is the
protective role played by cell mediated immunity but it may
represent an efficient response to avoid re-infection (126).

Despite some vaccines have been approved and more are in
development, no current clinical trial of a COVID-19 vaccine has
enrolled immunocompromised patients. In immunosuppressed
subjects vaccine efficacy is uncertain and immunity may be
inappropriate even if safety of all other non-live vaccines
available has been widely demonstrated (127, 128). Hosts
lacking functional adaptive immune cells may be unable to
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generate a fully protective immune response to SARS-CoV-2
vaccines approved for use in the general population. In
particular, anti-CD20 medications strongly affect the response
to vaccines and adequate timing between drug administration
and vaccination should be adopted (129, 130). For many other
drugs, information on the response to vaccines is not available in
literature. A further consideration is required for patients who
have recently received high steroid dose therapy. In this case, the
response to vaccines may be highly impaired and guidelines
suggest waiting 4 weeks for inactivated vaccines and 3 months
for live vaccines after steroids to perform vaccinations (131). We
counsel to monitor antibody response about 1 month after the
second dose of the SARS-COV-2 vaccine to evaluate
immunogenicity. A potential approach in case of deficient
response could be to add a third dose of vaccine possibly
deferred at an optimal time after immunosuppressant delivery.

Durability of antibody response to SARS-COV-2 vaccination is
currently uncertain in the general population and data are required
to evaluate the duration of protection. It is likely that certain
immunosuppressant drugs may reduce the duration of protection,
therefore monitoring antibody titers even in the presence of
immune response to vaccination should be considered to discern
waning of immunity and possibly consider a booster dose of
vaccine. Therefore, clinical trials are urgently needed to evaluate
safety and immunogenicity of SARS-COV-2 vaccines with all the
different immunosuppressive drugs used in immune-mediated
diseases as each drug certainly affects immune response to
vaccines to different degrees. Two important issues are to counsel
patients to continue keeping the protective measures even after
vaccination and to grant vaccination to all the people living with
immunosuppressed subjects.

In summary, in our opinion, the risks and benefits of SARS-
CoV-2 vaccines in immunocompromised patients should be
weighed on a case-by-case basis, considering the incidence of
the infection in the community, the level of immunosuppression
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of the patient, the underlying reason for immunosuppressive
treatment and, last but not least, the approved vaccine
formulation available at the moment of vaccination. Of course,
any recommendations may change, based on the results of the
approved vaccine trials.
CONCLUSIONS

This opinion paper resulted from the need of our IMIDs Study
Group to define an efficient strategy for the administration of the
available COVID-19 vaccines based on what is already known
about vaccinations for patients with IMIDs.

While the COVID-19 pandemic is still ongoing, bringing an
explosion of high rates of hospitalization and mortality in many
countries of the world, three COVID-19 vaccines have become
available and have given us a glimpse of light and real hope to be
able to effectively control virus diffusion. Therefore, it is not
surprising that patients with IMIDs are asking us a number of
questions about both the efficacy and safety of vaccines. The
relative answers, therefore, require us to rapidly and promptly
update our knowledge about the vaccines that are already
available and those that are expected to become available in
the coming months, in order to provide patients with clear and
unambiguous answers. We are able to reassure our patients that,
on the basis of the data currently available, SARS-CoV-2 vaccines
seem safe, as demonstrated by the several millions of people that
have already been vaccinated around the world since the first
vaccine became available.

Therefore, priority access to COVID-19 vaccine should be
based on risk factors related to individual patients, different
IMIDs, geographical differences, different occupational
exposures, any factors that lead to the exclusion or delay of
vaccine administration (e.g. patients with history of severe
allergy, ongoing SARS-CoV-2 infection, patients on steroid or
FIGURE 1 | Prioritization proposal according to patients’ individual-, occupational- and IMIDs-related risk factors. *According to ECDC (European Centre for Disease
Prevention and Control) Technical Report (https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-vaccination-and-prioritisation-strategies.pdf). **to
evaluate; not included in the mathematical models.
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rituximab therapy). In general, patients with IMIDs can
reasonably be encouraged to get vaccinated (Figure 1).

In addition to the general stratification, we propose a grading
priority scale for patients in different disease situation, such as
activity of the disease and medications (Table 2) and the timing of
the vaccine based on the medications taken by the patient (Table
1). The speed with which COVID-19 vaccines are becoming
available does not allow us to answer various questions such as:

- Are there any differences in the response to available vaccines,
also related to different IMIDs?
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- Can the different immunosuppressive and biological drugs used
to treat IMIDs affect the nature and durability of the immune
response after vaccination?

- In this patient setting, are two doses of vaccine sufficient,
especially in those being treated with immunosuppressants
and biologics?

- Can vaccines influence the severity of COVID-19?

- Considering that a high proportion of individuals infected with
COVID-19 are asymptomatic, can vaccination also protect
against asymptomatic infection?
TABLE 2 | Suggested prioritization grading according to IMIDs-related risk factors.

IMIDs IMIDs-related risk factors Grading

IBD IBD patients on biologic therapy (gut-selective) or immunosuppressants (azathioprine) or active
IBD
IBD patients on biologic therapy (non-gut-selective)
Non-immunosuppressed inactive IBD patients (untreated or mesalamine-treated)
Recent high-dose steroid therapy

+++
++
+
+/- (consider delay)

Rheumatic Diseases Rheumatic disease patients on biologic therapy or immunosuppressants (including ≥ 10 mg/day
of prednisone)
Rheumatic disease patients with a history of severe infections
Active rheumatic disease (e.g. high anti-CCP titer)
Non-immunosuppressed patients with inactive disease
Therapy with Rituximab

+++
++
++
+
+/- (consider delay)

Immune-mediated
Glomerular Diseases

IMGD patients on immunosuppressants (Cyclophosphamide, Mycophenolic acid, Cyclosporin/
Tacrolimus) or active glomerular disease
Stable, inactive IMGD patients (untreated)
IMGD patients on anti-CD20 therapy (Rituximab) or recent high-dose steroid therapy

+++
+
+ (consider delay)

Cutaneous Diseases Patients with autoimmune bullous diseases candidate to anti-CD20 therapy (vaccination should
be scheduled at least 4 weeks before anti-CD20 therapy initiation)
Patients on biologic therapy (anti-TNFa, anti-IL-17, anti-IL12/23) or conventional
immunosuppressants (azathioprine, mycophenolate mofetil, cyclosporine)
Patients with immune-mediated skin diseases treated with low dosages of systemic
corticosteroids or untreated
Patients treated with atopic dermatitis treated with dupilumab
Patients with immune-mediated skin diseases treated with high dosages of systemic
corticosteroids
Patients with autoimmune bullous diseases treated with anti-CD20 therapy in the last 12-20
weeks

+++
++
+
+
+/- (consider delay)
+/- (consider delay)

Ocular Diseases Patients with ocular conditions candidate to anti-CD20 therapy (vaccination should be scheduled
at least 4 weeks before anti-CD20 therapy initiation)
Patients with uveitis on biologic therapy (anti-TNFa, anti-IL-17, anti-IL12/23) or conventional
immunosuppressants (azathioprine, mycophenolate mofetil, cyclosporine)
Patients with uveitis with low dosages of systemic corticosteroids or untreated
Patients with retinal diseases who need frequent access to the hospital for intravitreal treatment/
monitoring
Patients with acute autoimmune uveitis treated with high dosages of systemic corticosteroids
Patients with autoimmune uveitis treated with anti-CD20 therapy in the last 12-20 weeks

+++
++
+
+
+/- (consider delay)
+/- (consider delay)

Type 1 Diabetes
Mellitus

Adult patients with type 1 Diabetes Mellitus with poor glycemic control and/or cardiovascular or
renal complications
Adult patients with type 1 Diabetes Mellitus

+++
++

Chronic Pulmonary
Diseases

Severe COPD/Severe asthma/ILDs/IPF
Mild-moderate COPD/asthma/bronchiectasis
Bronchiectasis secondary to innate or acquired immunodeficiencies/ILDs with
immunosuppressive treatments

+++
++
+/- (multidisciplinary discussion/consider
avoiding inactivated vaccine)
+++ indicates high priority patients.
++ indicates moderate priority patients.
+ indicates mild priority patients.
+/- consider delay and/or multidisciplinary management.
IMIDs, immune-mediated inflammatory diseases; IBD, inflammatory bowel disease; anti-CCP, anti–cyclic citrullinated peptide; IMGD, immune-mediated glomerular disease; TNFa, tumor
necrosis factor; COPD, chronic obstructive pulmonary disease; ILDs, interstitial lung diseases; IPF, idiopathic pulmonary fibrosis.
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To answer these questions, specific studies on different
populations of patients with IMIDs are necessary. For this
purpose, a specific Registry for SARS-CoV-2 vaccination
prospectively enrolling all patients with IMIDs is crucial in
order to obtain post-marketing surveillance of vaccine efficacy
and safety.
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