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Coronavirus Disease 2019 (COVID-19) represents a global
public health emergency [1]. At the onset of this pandemic,
medical efforts were focused on treating affected patients
and protecting others from infection. As the pandemic con-
tinues, physicians are dealing with the need to maintain
hospital facilities at high levels of preparedness for urgent
care of COVID-19 patients and, at the same time, to pro-
vide heath assistance to non-infected individuals. While
SARS-Cov-2 is spreading worldwide, nephrologists have
been facing the dilemma of continuing immunosuppression
in patients with immune-mediated glomerulonephritis and
in kidney transplant recipients, trying to balance the benefi-
cial effects of immunosuppression in controlling auto- and
allo-immune responses with the potential risks of inhibiting
immune response against the virus [2].

SARS-Cov-2 infection has had a relevant impact, in
terms of incidence and disease severity, on adult kidney
transplant recipients. A study from Brescia, Lombardy, the
Italian region with one of the highest rates of SARS-CoV-2
worldwide, reported an incidence of COVID-19 of 4.6%
among a population of 1200 kidney transplant recipients and
a mortality rate of 27% (15/55), which is higher than the
rates reported in the general population [3]. A more recent
survey, involving a population of 9845 kidney transplant
recipients across 14 centers worldwide (TANGO consor-
tium), confirmed the Italian data and reported an incidence
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of infection of 1.5%, with a mortality rate of 32% (44/144)
during a median follow-up of 52 days [4].

At variance, data on COVID-19 in patients on chronic
immunosuppressive therapies for glomerulonephritis are
scarce and even less clear in pediatric patients. The common
feeling is to limit immunosuppressive therapy to patients at
risk of progressive kidney injury [5]. The risk is to delay
and even omit effective treatments for patients affected by
chronic renal disease, usually characterized by slow but pro-
gressive evolution. Considering the risk of a second wave in
countries where COVID-19 cases are now declining, or con-
sidering the emergencies in nations that are now facing the
coronavirus, evidence-based recommendations are of need.

COVID-19 in children with kidney disease

Children seem to be at lower risk of SARS-CoV-2 infection
and the positive cases have a milder course of COVID-19.
In areas at high incidence of COVID-19, such as Bergamo,
Italy, individuals < 14 years of age accounted for 0.2% of
total cases [6]. However, data on the incidence of COVID-
19 in children affected by kidney diseases on immunosup-
pressive treatments are limited. The European Rare Kidney
Disease Reference Network (ERKnet) has described 18
pediatric kidney patients (median age 11.5 years) from 16
countries, with a diagnosis of COVID-19, on chronic treat-
ment with steroids, tacrolimus or mycophenolate mofetil.
Three of them had been previously treated with the anti-
CD20 monoclonal antibody rituximab. None of the patients
required hospitalization in intensive care and seven were
treated as outpatients [7]. As the SARS-CoV-2 pandemic
spread worldwide, in the few months since the first report
the ERKnet survey has been enriched with new cases to
a total of 113 children with a diagnosis of COVID-19, 12
of whom had been treated with rituximab or ofatumumab
within 6 months prior to the infection (Franz Schaefer, per-
sonal communication). Clinical outcomes of this survey
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are impatiently awaited for more defined conclusions. The
ERKnet consortium involved thousands of patients, covering
many areas outside Europe, including the U.S. and China,
therefore the total number of children considered in the sur-
vey is still not known: lack of exact information prevents an
estimation of COVID-19 incidence in children with chronic
glomerulonephritis.

A plausible conclusion is that the impact of COVID-19
in this population is low and very few subjects who had
previously been treated with anti-CD20 antibodies con-
tracted SARS-CoV-2 infection. Confirming this observation
would reinforce the idea of maintaining immunosuppressive
approaches also in the era of the SARS-CoV-2 pandemic.

Insights from large pediatric databases
on nephrotic syndrome and kidney
transplant

Due to the relative rarity of these diseases, performing ad
hoc prospective studies or creating dedicated registries rep-
resent a challenge during the COVID-19 pandemic. As a
quick alternative strategy to get insights into this population,
we decided to carry out comprehensive interviews with pedi-
atric patients and young adults enrolled in a clinical study
on nephrotic syndrome. We followed a similar strategy for
pediatric kidney transplant recipients at our center.

From February 24 to April 7, 2020, all the patients
included in the two studies coordinated by the Division of
Nephrology, Dialysis and Transplantation of the Gaslini
Children’s Hospital, Genoa, Italy, underwent weekly ques-
tionnaires by phone, and from April 7 to July 15, 2020, all
participants were requested to refer any clinical information
suggesting possible infectious disease.

In the first study, we prospectively followed-up a cohort
of 159 children (median age 12.5 years) with multi-drug
dependent nephrotic syndrome who had received one or
more infusions of anti-CD20 antibodies (rituximab or ofa-
tumumab) within the prior 4 years, and one infusion within
the 12 preceding months. All 159 patients had been previ-
ously enrolled in a single-center randomized controlled
trial comparing the safety/efficacy profile of two B-cell-
depleting antibodies (NCT02394119) and represented the
entire cohort of patients enrolled in the trial. Participa-
tion in a trial guarantees periodic controls and a relative
homogeneity of basal clinical characteristics. In particular,
our study involved patients from all Italian regions, with
a predominance of areas with a high incidence of SARS-
Cov-2 infection (Supplementary Fig. 1). At the begin-
ning of the observation period, immune characteristics
included, on average, low B cell levels, and low serum
IgG and Natural Killers in approximately half of them.
None of the patients reported symptoms of COVID-19. Six
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patients had household members affected by COVID-19,
two of whom died of lung complications. Despite the close
contact, none of the six subjects reported any symptoms
related to COVID-19 and all resulted negative for the anti-
SARS-CoV-2 antibodies (IgM and IgG) [8].

During the same period, we also prospectively fol-
lowed-up 160 kidney transplant recipients, including 64
children (<18 years) and 96 young adults (19-30 years)
who had received a renal transplant at our center over the
last 10 years and were maintained on triple immunosup-
pressive therapy [9]. Similarly to the previous cohort, none
of the 160 transplanted patients reported clinical symp-
toms of COVID-19. Two patients (< 18 years) had house-
hold members who developed severe COVID-19 requir-
ing hospitalization, but swab tests of both of our patients
resulted negative for SARS-CoV-2. Immunosuppressive
therapy was not modified and neither subject reported any
symptoms [9].

Potential impact on the international
recommendations

International recommendations on the management of
immunosuppression in COVID-19 patients with glomerulo-
nephritis or renal transplant are still limited and are based on
few observations. Our reports are in line with the results of
the ERKnet surveys and favor maintaining chronic immuno-
suppressive therapies both in children and young adults with
immune-mediated glomerular diseases or kidney transplant.
The absence of COVID-19 in children who received anti-
CD20 therapy is of particular interest: as an indirect side
effect, this pandemic has reduced the treatments of patients
with immunological diseases in need of long-acting immu-
nosuppressive therapies, due to the supposed increased risk
of contracting SARS-Cov-2 infection [2].

Based on our results, B-cell depleting therapies should be,
in our opinion, considered safe in young patients with glo-
merular disease, supporting the idea that the administration
of rituximab should not be restrained even in areas at high
incidence of SARS-CoV-2, provided that adequate protec-
tion measures are followed.

Similarly, our data support the concept that anti-rejection
therapy should not be modified in pediatric kidney transplant
recipients, as the perceived (but not demonstrated) risk of
infection may expose patients to an augmented risk of acute
rejection. Similarly, the activity of pediatric renal trans-
plantation could be safely continued during the COVID-19
pandemic.

Should these observations obtained in children impact
the conservative strategies suggested for the treatment of
glomerulonephritis in adults?
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It probably should, and similarly to what has been done
in children, further evidence based on interview strategies
on homogeneous cohorts of adults are needed.

In particular, our interview strategy, involving patients
already enrolled in large databases, allowed to generate data
in a relatively short time frame. We hope that the pediat-
ric approaches could stimulate further research and allow a
more evidence-based and effective handling of renal disease
also in adults.
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