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A B S T R A C T

The coronavirus disease 2019 (COVID-19) pandemic has
created major challenges for all countries around the globe.
Retrospective studies have identified hypertension, cardio-
vascular disease, diabetes and older age as risk factors for
high morbidity and mortality from COVID-19. There is a
general concern that patients with immune-mediated kidney
diseases, namely those on immunosuppressive therapies and/
or those with more advanced kidney failure, could particu-
larly be at risk for adverse outcomes due to a compromised
antiviral immunity. Uncertainties exist on how management
routines should be reorganized to minimize the risk of severe
acute respiratory syndrome coronavirus 2 infection and what
measures are necessary for infected patients. The aim of the
present review of the Immunonephrology Working Group of
the European Renal Association–European Dialysis and
Transplant Association is to provide recommendations for
the management of patients with immune-mediated kidney
diseases based on the available evidence, similar circumstan-
ces with other infectious organisms and expert opinions from

across Europe. Such recommendations may help to minimize
the risk of encountering COVID-19 or developing complica-
tions during COVID-19 in patients with immune-mediated
kidney disease.

Keywords: COVID-19, glomerulonephritis, lupus, renal vas-
culitis, steroids

I N T R O D U C T I O N

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a new member of the coronavirus family, first de-
scribed in the city of Wuhan, China in December 2019.
Within months the virus spread around the globe and a pan-
demic was declared by the World Health Organization in
early March 2020. SARS-CoV-2 causes a febrile infection of
the respiratory tract, with viral pneumonia and respiratory
failure being the most common organ complications leading
to hospitalization and frequently requiring ventilation [1, 2].
Cytokine storm, disseminated coagulation and multiorgan
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failure represent a turning point in the course towards a lethal
outcome. Data from China and Italy, the first European
country encountering large numbers for COVID-19 morbid-
ity and mortality, indicate that mortality progressively
increases from the fifth decade of life and is associated with
the presence of comorbid conditions, namely hypertension,
cardiovascular disease, diabetes and chronic kidney disease
(CKD) [3, 4].

The European Renal Association–European Dialysis and
Transplant Association (ERA-EDTA) and many of its affili-
ated national societies of nephrology provide up-to-date in-
formation on the risk for COVID-19 on their websites (Box
1) or via selected publications [5]. However, few of these
specifically address the concerns and needs of patients
with immune-mediated kidney diseases. There is a general
concern that patients with immune-mediated kidney diseases
could face a lower accessibility to necessary care and drugs
during the pandemic, could be particularly susceptible to
infection with SARS-CoV-2 or, once infected, would have a
higher risk for complications, including a possible fatal out-
come (Table 1). Board members of the Immunonephrology
Working Group of the ERA-EDTA collected all information
available by mid-April 2020. The recommendations are
not definite and will be updated as new information and

scientific evidence becomes available on the ERA-EDTA web-
site (https://www.era-edta.org/en/covid-19-news-and-in
formation/).

D E F I N I T I O N S

For clarity, we define the terms used in this article as follows:
Patients with immune-mediated kidney diseases include:

(i) All acute or chronic forms of glomerulonephritis, in-
cluding immunoglobulin A (IgA) nephropathy, mem-
branous nephropathy, C3 glomerulonephritis and
others

(ii) Systemic autoimmune disorders affecting the kidney,
including systemic lupus erythematosus, anti-neutro-
phil cytoplasmic antibody vasculitis, progressive sclero-
derma and others

(iii) All non-infectious forms of interstitial nephritis, exclud-
ing obstructive nephropathy

(iv) All thrombotic microangiopathies, even if of a known
genetic cause

(v) All non-infectious forms of podocytopathies with pre-
sent or a history of massive proteinuria or nephrotic
syndrome, even if of a known genetic cause.

(vi) Not included in this definition are kidney transplant
recipients and dialysis patients who may require a
set of different considerations, published elsewhere
[6, 7].

Immunosuppressive treatments include the following:

(i) Glucocorticosteroids, budesonide or other steroid
agonists

(ii) Any calcineurin inhibitor
(iii) Inhibitors of the mammalian target of rapamycin
(iv) Antimetabolites such as azathioprine, mycophenolic

acid and mycophenolate mofetil
(v) Any alkylating agent

Table 1. Some of the concerns regarding COVID-19 in patients with
immune-mediated kidney disease

• Accessibility to necessary care and drugs during the pandemic
• Closed or limited outpatient or inpatient services for non-emer-

gency visits
• Shortage of maintenance therapy (e.g. hydroxychloroquine for lupus

nephritis) or prophylactic drugs (e.g. co-trimoxazole)
Susceptibility to infection

• Physical distancing difficult to maintain in certain household
constellations or workplace settings

• Exposure to the contagion during follow-up visits (travel, waiting
area, hospital staff)
Worse prognosis once infected

• CKD-related immunodeficiency unable to mount the necessary hu-
moral and cellular antiviral immunity

• Nephrotic syndrome–related hypogammaglobulinaemia
compromising humoral antiviral immunity

• Therapy-related immunosuppression compromising the necessary
humoral and cellular antiviral immunity

• Known risk factors for poor outcomes: hypertension, cardiovascular
disease and kidney disease

Box 1. COVID-19-related information provided online open access
by ERA-EDTA and many of its affiliated national societies of
nephrology

ERA-EDTA https://www.era-edta.org/en/covid-19-news-
and-information/

Austria https://www.nephrologie.at/die-oegn/oegn-
news/

Bosnia and
Herzegovina

https://undt.ba/besplatni-webinar-covid-19-i-ita
lijansko-iskustvo-kako-se-pripremati/15842

Bulgaria http://www.bgnephrology.com/en/blog/i17/
Croatia https://www.hdndt.org/corona-virus-savjeti-za-

nefrologe
Czech Republic https://www.nefrol.cz/covid-19
Denmark http://nephrology.dk/covid19/
Finland https://www.sny.fi/ajankohtaista/
France https://www.sfndt.org/taxonomy/term/234
Germany https://dgfn.eu/covid-19.html
Georgia http://dntunion.ge/ka
Greece https://www.ene.gr/
Italy https://sinitaly.org/tag/coronavirus/
Lithuania https://www.lndta.lt/covid-19-naujienos-ir-

informacija/
Netherlands https://www.nefro.nl/covid-19
Norway http://www.nephro.no/COVID-19.html
Portugal https://www.spnefro.pt/noticias/2020/168_legis

lao_atualizada_sobre_a_pandemia_covid-19_
na_irc

Romania https://www.srnefro.ro/
Russia http://nephro.ru/index.php? r¼site/

newsOfRdsView&newsofrdsid¼273
Spain https://www.senefro.org/modules.php? name¼

noticias&d_op¼view&idnew¼1170
Sweden https://njurmed.se/
Turkey http://www.nefroloji.org.tr/haber.php? id¼283
United

Kingdom
https://renal.org/covid-19/
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(vi) Immune modulators such as hydroxychloroquine
(vii) Any biological drug depleting immune cell subsets or

interfering with co-stimulatory molecules, complement
factors, interleukins or cytokines.

R E C O M M E N D A T I O N S

Risk categories
(i) Patients with immune-mediated kidney disease should

be regarded as at risk to experience a more severe dis-
ease course of COVID-19, because
a. Many of them are elderly and many have

comorbidities known to enhance risk of adverse out-
comes of COVID-19 [8].

b. CKD itself is associated with impaired host defence
needed to combat viral infections [9, 10].

c. The medication used to control autoimmune kidney
disease also suppresses host defence mechanisms
needed to combat viral infections.

d. Infections are an important cause of mortality in
these patients [11, 12].

(ii) Individual risk assessment can assist decision-making
for more or less rigid preventive measures or disease-
related interventions (Figure 1).

(iii) Physical distancing is an essential preventive measure
for the general population, but especially for high-risk
populations, and needs to be guaranteed at work and on
the way to work. If this is not feasible, working from
home or being home on sick leave are important

preventive measures to reduce individual risks and, on a
population level, the burden of hospitalizations.

(iv) Patients with comorbidities, such as kidney disease, that
require immunosuppression will most probably con-
sume more healthcare resources when infected.

Areas with no known community transmission of
SARS-CoV-2 (containment phase)
(i) Instruct the patient on basic hygiene measures and se-

cure transportation options; discourage travel or con-
tact with travellers.

(ii) Update the vaccination status of each patient.
(iii) Provide patients with a sufficient stock of maintenance

drugs.
(iv) Reschedule visits for patients with mild disease to

make room for consultations with patients on immu-
nosuppressive drugs [13].

(v) Prioritize among patients with an indication for kidney
biopsy, and postpone biopsies that can wait.

(vi) Do individual risk–benefit assessments and consider
for instance postponing cytotoxic drugs and rituximab
treatment given as maintenance therapy for immune-
mediated kidney diseases, keeping in mind that relap-
ses of disease can be detrimental.

(vii) Explore telemedicine options for maintaining patients’
accessibility to regular care.

(viii) Secure sufficient amounts of personal protection
equipment early.

FIGURE 1: Risk stratification of patients with immune-mediated kidney disease during the COVID-19 pandemic. Not all patients with im-
mune-mediated kidney diseases are at the same risk for unfortunate outcomes of COVID-19. Patient- and virus-related risk factors allow strat-
ifying patients for different levels of preventive measures before or during COVID-19 infection.
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(ix) Consider COVID-19 infection when a patient with
immune-mediated kidney disease presents with a
’flare’. As fever or other classical symptoms may be
mitigated, have virus testing performed immediately
or, if not readily available, a thorax computed tomog-
raphy scan can support diagnostic assessment [14, 15].

Areas with community transmission of SARS-CoV-2
(i) Follow the evolving scientific information and be

aware that clinical advice may change rapidly as expe-
rience grows.

(ii) Re-instruct patients on basic hygiene measures and
safe transportation, encourage strict physical distanc-
ing and the consideration that everyone else may be
contagious (discourage travel, attending events or con-
tact with people with many contacts).

(iii) Replace office visits with telephone consultations.
Avoid video communication if data safety is a concern.
Recommend your patients have drugs and food deliv-
ered to their homes by relatives or courier services.

(iv) Reschedule clinic visits for patients with milder kidney
disease to prioritize phone visits for patients on immu-
nosuppressive drugs to be able to inform them about the
virus and also ensure that they adhere to their treatment
whether changed or not. Some healthcare systems have
provided guidance on how to stratify patients with par-
ticular autoimmune diseases for care during the
COVID-19 pandemic (https://www.england.nhs.uk/coro
navirus/wp-content/uploads/sites/52/2020/03/clinical-
guide-rheumatology-patients-v1-19-march-2020.pdf).

(v) Patients in high-risk situations (medical staff, employ-
ees with many contacts) may require a letter from their
healthcare provider explaining why they require reas-
signment of duties or to facilitate working from home.

(vi) Kidney biopsies should only be performed in urgent
cases.

(vii) Newly diagnosed patients require an individual risk–
benefit assessment of whether to start an immunosup-
pressive treatment regimen based on disease progress,
biopsy findings, kidney function, level of proteinuria
and comorbidities during the pandemic. Viral screen-
ing before initiating immunosuppressive therapy at
least excludes silent COVID-19 [16]. Cases with a slow
progression rate, normal or near-normal kidney func-
tion and asymptomatic proteinuria may tolerate miti-
gation with renin–angiotensin system (RAS)
inhibitors, blood pressure control and salt restriction
until the risk of SARS-CoV-2 infection has declined.

(viii) Individual risk–benefit assessments should consider
the factors listed in Figure 1.

(ix) Individual risk–benefit assessments should further
consider that the scientific evidence for the efficacy of
immunosuppressive therapy is poor for the control of
chronic IgA nephropathy and focal segmental glomer-
ulosclerosis without nephrosis, while the scientific evi-
dence is strong for the control of systemic vasculitis,

lupus nephritis and steroid-sensitive nephrotic
syndrome.

(x) Consider that a relapse of severe nephrotic syndrome
implies further impairment of host defences via hypo-
gammaglobulinaemia, thrombophilia and volume over-
load, all likely to increase the risk for COVID-19
complications.

(xi) Consider tapering the dose of immunosuppressive
drugs in patients in sustained remission for some time,
especially when limited data are available suggesting
long-term immunosuppression.

(xii) Switch intravenous belimumab to subcutaneous dosing
to reduce the frequency of office visits [13].

(xiii) Consider increasing intervals or postponing scheduled
infusions with biological drugs for maintenance ther-
apy; for example, rituximab for systemic vasculitis in
systemic lupus erythematosus [17].

(xiv) Do not stop hydroxychloroquine maintenance therapy
for lupus nephritis, as it prevents flares and reduces
mortality in patients with lupus nephritis. In contrast,
there is currently no sufficient scientific evidence to
advocate the use of this drug for the prevention or
treatment of COVID-19. Rather, lack of regular acces-
sibility to refills of hydroxychloroquine puts patients
with lupus nephritis at risk and therefore we recom-
mend that in case of an imminent hydroxychloroquine
shortage, consider switching to chloroquine or reduc-
ing the daily dose so that prescribed pills last longer
[13].

(xv) Based on the current scientific evidence, do not stop
treatment with RAS inhibitors [18].

(xvi) Be aware of the psychosocial implications of the pan-
demic on patients with immune-mediated kidney dis-
eases. Fearing acute illness and potential consequences
for long-term health or loss of loved ones, home vio-
lence, financial problems, job loss and social distancing
all add to the usual stress and burden of patients with
chronic diseases [19]. This may affect mood, social ties
and drug adherence. Actively inquire about compensa-
tion strategies and provide support, if possible.

Patients exposed to SARS-CoV-2 but clinically no
COVID-19

(i) Consider the patient as potentially contagious and in-
sist on isolation at home. Patients on immunosuppres-
sive drugs may shed the virus longer, even if
asymptomatic.

(ii) Insist on swab testing, for example, in a drive-through
diagnostic set-up or within the healthcare system.

(iii) Reduce steroids to the equivalent of a prednisolone
dose of ~0.2 mg/kg/day, if clinically justified.

(iv) In case of leucopoenia/lymphopaenia, reduce the dose
of cytotoxic drugs until the lymphocyte count recovers.
Consider lymphopaenia as a possible sign of active
COVID-19.
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(v) If patients have hypogammaglobulinaemia, intravenous
IgG can be considered since this might also protect
against secondary infections.

(vi) If apheresis is indicated, use fresh frozen plasma, not al-
bumin, for replacement.

(vii) Based on current evidence, do not stop treatment with
RAS inhibitors [18].

Mild COVID-19 in patients with immune-mediated kid-
ney disease

(i) Communicate the importance of physical distancing
and personal hygiene.

(ii) Consider stopping or reducing treatment with antime-
tabolites. Do not stop corticosteroids abruptly without
hydrocortisone replacement. Reduce prednisolone to
~0.2 mg/kg/day [17]. Low doses of calcineurin inhibi-
tors might reduce replication of coronaviruses, as has
been shown in in vitro data mainly for cyclosporin [20,
21]. Discuss the case with an infection medicine spe-
cialist, if available.

(iii) Postpone planned bolus doses of methylprednisolone,
cyclophosphamide or biological drugs [17], if clinically
justified. Plan for regular follow-up after recovery from
infection for essential intravenous immunosuppressive
therapy.

(iv) There is little evidence that complement inhibitors im-
pair antiviral immunity, but direct experience in
COVID-19 is lacking.

(v) Consider hospitalization based on symptoms and the
individual risk. Most patients can remain at home as
long as symptoms are mild to moderate. Consider
following up the development by phone every 24–48 h.
Commercially available finger-clip pulse oximetry
devices can help to detect subclinical hypoxia in home
settings. Inform the patient to be observant of progres-
sive symptoms with difficulty breathing or a high tem-
perature that does not respond to antipyretic
treatment.

(vi) In hospital settings, assess plasma levels of immuno-
suppressive drugs and other markers of the immune
system (leucocyte count, immunoglobulins, CD19þ B
cell and T-cell counts).

(vii) If patients have hypogammaglobulinaemia, intrave-
nous immunoglobulin can be considered since this
might also protect against secondary infections.

(viii) Based on current evidence, do not stop treatment with
RAS inhibitors [18].

(ix) In patients with nephrotic syndrome, especially when
severe, should consider the possibility of low-weight
molecular heparin at prophylactic doses.

Severe COVID-19 in patients with immune-mediated
kidney disease

(i) Hospitalization to a special COVID-19 unit is
necessary.

(ii) Recommendations regarding a reduction or avoidance
of immunosuppressive therapy mentioned earlier

apply here as well. Be aware of possible interactions
between calcineurin inhibitors and treatment for
COVID-19 (hydroxychloroquine and antiviral drugs).
If patients have to be treated with calcineurin inhibi-
tors, closely monitor calcineurin inhibitor plasma lev-
els and perform an electrocardiogram every 48 h as
long as COVID-19 treatment is maintained.

(iii) Treat COVID-19 according to local standard operating
procedures and according to the literature [22]. In the
case of cytokine storm and severe pulmonary inflam-
mation immunosuppressive drugs, some selective bio-
logical drugs may even be beneficial [17, 23].

(iv) Consider dose adjustments for kidney excretory func-
tion and consult online tools informing about possible
drug interactions in settings of polypharmacy.

(v) Substitute stress-dose hydrocortisone in patients previ-
ously on glucocorticosteroids.

(vi) Consider antimicrobial prophylaxis.
(vii) Consider drug- or kidney function–related related defects

in humoral and cellular immunity and consider immuno-
globulin substitution in case of hypogammaglobulinaemia.

(viii) Consider that organ manifestations such as pulmonary
infiltrates or kidney failure may relate either to the acute
infection, which may also target the kidney [24], or may
be due to the underlying autoimmune disorder.

C O N C L U S I O N S

The COVID-19 pandemic is a global challenge. Many situations
require decisions in the absence of robust scientific evidence.
Routine procedures and management algorithms are disrupted
as priorities change and regulations are revised, sometimes on a

Box 2. Some of the key recommendations for the management of
patients with immune-mediated kidney disease

1. General recommendations on hygiene, physical distancing, safe
transfers and masks.

2. Replace physical patient visits with telemedicine options to ensure
the necessary care.

3. Individual risk stratification depends on COVID-19 status, age, gen-
der, comorbidities, type of kidney disease, CKD stage, immunosup-
pressive drugs (yes or no), which drugs,. . ..

4. Do not generally stop or postpone maintenance treatments in patients
without COVID-19 without an individual risk–benefit assessment.

5. Perform individual risk–benefit assessments for necessity of hospital
visits and diagnostic procedures, including kidney biopsy, depend-
ing on the acuity of the disease process and therapeutic
consequences.

6. Consider COVID-19 when patients present with a ’flare’.
7. Perform individual risk–benefit assessments in terms of starting,

continuing or stopping immunosuppressive drugs.
8. Be aware of the psychosocial implications of the pandemic on

patients.
9. Patients with COVID-19 may benefit from hospitalization, adjusting

their immunosuppressive therapy, stress-dose hydrocortisone,
monitoring of drug levels and dose adjustments according to excre-
tory kidney function.
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daily base. In this setting, patients and doctors face unprece-
dented uncertainties that may cause harm to patients. The listed
recommendations represent a first attempt to address these
uncertainties based on available experience in similar scenarios
and on the information available as of early April 2020 (Box 2).
The consensus was achieved among the board members from
all across Europe. We admit that many of these recommenda-
tions do not meet the highest standards of evidence-based med-
icine. As new information becomes available, updates will be
published in open access on the dedicated website of the ERA-
EDTA (https://www.era-edta.org/en/covid-19-news-and-infor
mation/). We hope this information will help to minimize the
risks of patients with immune-mediated kidney disease to en-
counter SARS-CoV-2 or, once infected, to minimize the risks
for unfortunate outcomes.
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