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Infections are a major concern in children on KRT and
with CKD. Risk factors include immunosuppres-
sion, multiple contacts in dialysis units, and hospi-
tal visits (1).

Italy was one of the countries most affected by
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) outbreak (2).AlthoughadultswithCKD
and kidney transplant recipients are known to be at
greater risk for disease severity due to immunosup-
pressionandcomorbidities (3), little is knownabout the
equivalent pediatric population.

We report data from a nationwide observational
study performed by the Italian Society of Pediatric
Nephrology during the lockdown period in order to
better understand the clinical effect of coronavirus
disease 2019 (COVID-19) in children with immuno-
suppression orCKD.Datawere collected bymeans of a
phone-based structured questionnaire between April
13 and 24, 2020, and data referred to the whole period
from the detection of first cases to the pandemic peak
in Italy (February 20 to April 15, 2020). The pri-
mary objective was to identify patients with severe
COVID-19 as defined by any of the following: death,
admission to Pediatric Intensive Care Unit, mechanical
ventilation, and the need to change ongoing immuno-
suppressivetreatmentduetoadocumentedSARS-CoV-2
infection. The presence of fever, respiratory, gastrointes-
tinal, or flu-like symptoms and adherence to lockdown
measures were also assessed. Inclusion criteria were age
,18years andoneof the followingdiagnoses:primaryor
secondary GN and idiopathic nephrotic syndrome re-
quiring long-term immunosuppressive therapy, CKD
stages 3–5, dialysis, or kidney transplant. National rates
ofparticipationwerecalculatedestimatingthenumberof
prevalent cases. Data regarding COVID-19 swab testing
in the enrolled population were compared with those of
the general Italianpopulation for the same age rangeand
time period. The study was approved by the local ethics
committees of each participating center.

A total of 1572 patients (median age, 11.1 years;
interquartile range, 7.2–14.7) were included. Patient
characteristics are summarized in Table 1. According to
the estimatednumberof childrenwithCKDandchronic
GN and the prevalence of patients with transplants and

patients on dialysis from all Italian pediatric kidney
transplant centers and the Italian Registry of the
Pediatric Chronic Dialysis, respectively, the enrolled
patients represented 67% of the entire Italian pedi-
atric population with the aforementioned kidney
diseases. Themajority (71%) are considered at risk for
viral infections because of immunosuppression,with
14% receiving three or more agents. On the other
hand, 29% of patients hadCKD stages 3–5, with 93 on
dialysis. Hypertension was present in 20% of children,
and 20% of the total cohort was on renin-angiotensin-
aldosterone system blockers. Nonspecific infectious
symptoms were identified in 12%. Patients were quar-
antined at home in 83% of cases, yet 35% underwent at
least one hospital visit during the observation, and 51%
had parents working outside, including health care
workers (Table 1).
No patients fulfilled the criteria for the presence of

severe COVID-19.
Nevertheless, swab tests were performed in 84 pa-

tients, mostly symptomatic children (46 of 84) or those
with a confirmed familial SARS-CoV-2 case (four of 84).
A significantlyhigherpercentageofpatientsunderwent
swab testing compared with the healthy Italian pediat-
ric population (5% versus 1%; P50.005); however, the
percentage of positive tests was not significantly differ-
ent (4%versus 2%;P50.43). Only three patients (0.19%)
tested positive for SARS-CoV-2, all living in the worst-
affected Italian region (Lombardy). One was on immu-
nosuppressive therapy for Henoch–Schönlein purpura,
and the other two had CKD secondary to congenital
abnormalities of kidneys and urinary tract. Two had
symptoms (fever and skin rash); the other was asymp-
tomatic and was tested because of family exposure.
None had leukopenia or required x-ray. Baseline ther-
apies were not modified, and each child had a mild
clinical course, in line with previous patient series in a
similar population (4,5).
Severity of COVID-19 in the adult population seems to

beassociatedwiththepresenceofcomorbidities, including
immunosuppression, hypertension, and CKD. Even with
similar characteristics, no patient in our fragile population
had severe COVID-19. The absolute risk of SARS-CoV-2
infection was not significant, and the ratio of positive to
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performed tests is comparable with the general pediat-
ric population.
Our study has some limitations, including potential recall

bias from the survey and the overall small number of swab
tests performed. We did not aim to assess the prevalence of
SARS-CoV-2 infection because of the very strict swab
testing policy in place in Italy during theworst phase of the
pandemic, limiting the screening to only symptomatic

children. Instead,weplannedapragmatic study in order to
clarify the real effect of the disease and elucidate clinical
recommendations in those times of uncertainty.
Although the reason isunclear, the incidenceofCOVID-19

is known to be low in the pediatric population, with a
generally benign clinical trend. Considering the exposure to
hospital environment in over a third of patients, our data
show that even children in the advanced stages ofCKDor on

Table 1. Characteristics of enrolled patients

Demographics Total, n51572

Median age (range), yr 11 (1–18)
Boys 988 (63%)
Diagnosis
On immunosuppressive treatment 1116 (71%)
Nephrotic syndrome 652 (41%)
Chronic GN 176 (11%)
Kidney transplant 288 (18%)

CKD 456 (29%)
Stage 3–5 363 (23%)
Hemodialysis 49 (3%)
Peritoneal dialysis 44 (3%)

CKD on immunosuppressive treatment 8 (0.005%)
Arterial hypertension 318 (20%)

Immunosuppressive treatment 1116 (71%)
Steroids 644 (41%)
Calcineurin inhibitors 392 (25%)
Mycophenolate mofetil 485 (31%)
Rituximab (within 6 mo) 34 (2%)
Hydroxychloroquine 15 (1%)
Cyclophosphamide 3 (0%, 2%)
mTOR inhibitors 21 (1%)
Azathioprine 21 (1%)
No. of immunosuppressive drugs per patient
Not specified 174 (11%)
1 520 (33%, 1%)
2 195 (12%)
3 or more 227 (14%)

Angiotensin antagonist treatment 308 (20%)
Angiotensin-converting enzyme inhibitors 268 (17%)
Angiotensin receptor blockers 23 (1%)
Both 17 (1%)

Patients with symptoms during the previous 2 mo 197 (12%)
Fever 90 (6%)
Upper respiratory tract involvement 124 (8%)
Peripheral oxygen saturation ,95% 1 (0%, 1%)
Flu-like symptoms 22 (1%)
Gastrointestinal symptoms 24 (1%)
Others 32 (2%)

Patients who received at least one swab test 84 (5%)
Risk factors
Patients with at least one family member with COVID-19 8 (0%, 5%)
Adherence to containment measures to reduce the risk of contagion adopted by parents of nephropathic children 1572 (100%)
Stay at home 1303 (83%)
Play outside 209 (13%)
Go for a walk 55 (3%)
Free to go out 5 (0.3%)
Other measures
Handwashing/sanitizing 1488 (95%)
Play with friends 230 (15%)

Hospital visits 550 (35%)
Parents working outside the home 1218 (77%)
Only the mother 99 (8%)
Only the father 405 (33%)
Both 124 (10%)
None 590 (48%)

Thepercentagesof each itemrefer to the totalnumberofpatients (1572).mTOR,mammalian targetof rapamycin;COVID-19, coronavirus
disease 2019.
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immunosuppressive therapy are at low risk of clinically
relevant COVID-19.
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