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Abstract
Purpose: The goal of these recommendations is to provide guidance on the optimal care of children with glomerular diseases 
during the COVID-19 pandemic. Patients with glomerular diseases are known to be more susceptible to infection. Risk factors 
include decreased vaccine uptake, urinary loss of immunoglobulins, and treatment with immunosuppressive medications. The 
Canadian Society of Nephrology (CSN) recently published guidelines on the care of adult glomerulonephritis patients. This 
guideline aims to expand and adapt those recommendations for programs caring for children with glomerular diseases.
Sources of information: We used the CSN COVID-19 Rapid Response Team adult glomerulonephritis recommendations, 
published in the Canadian Journal of Kidney Health and Disease, as the foundation for our guidelines. We reviewed 
documents published by nephrology and non-nephrology societies and health care agencies focused on kidney disease and 
immunocompromised populations. Finally, we conducted a formal literature review of publications relevant to pediatric and 
adult glomerular disease, chronic kidney disease, hypertension, and immunosuppression in the context of the COVID-19 
pandemic.
Methods: The leadership of the Canadian Association of Pediatric Nephrologists (CAPN), which is affiliated with the CSN, 
identified a team of clinicians and researchers with expertise in pediatric glomerular diseases. The aim was to adapt Canadian 
adult glomerulonephritis guidelines to make them applicable to children and discuss pediatric-specific considerations. The 
updated guidelines were peer-reviewed by senior clinicians with expertise in the care of childhood glomerular diseases.
Key findings: We identified a number of key areas of glomerular disease care likely to be affected by the COVID-19 
pandemic, including (1) clinic visit scheduling, (2) visit types, (3) provision of multidisciplinary care, (4) blood work and 
imaging, (5) home monitoring, (6) immunosuppression, (7) other medications, (8) immunizations, (9) management of children 
with suspected COVID-19, (10) renal biopsy, (11) patient education and support, and (12) school and child care.
Limitations: There are minimal data regarding the characteristics and outcomes of COVID-19 in adult or pediatric 
glomerular disease patients, as well as the efficacy of strategies to prevent infection transmission within these populations. 
Therefore, the majority of these recommendations are based on expert opinion and consensus guidance. To expedite the 
publication of these guidelines, an internal peer-review process was conducted, which may not have been as rigorous as 
formal journal peer-review.
Implications: These guidelines are intended to promote optimal care delivery for children with existing or newly diagnosed 
glomerular diseases during the COVID-19 pandemic. The implications of modified care delivery, altered immunosuppression 
strategies, and limited access to existing resources remain uncertain.
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Purpose

On March 11, 2020, the World Health Organization declared 
COVID-19 to be a global pandemic. The COVID-19 pan-
demic is likely to have a prolonged course, with enormous 
consequences around the world. The pandemic has already 
dramatically impacted the delivery of care to children with 
chronic kidney and glomerular diseases. A joint statement 
from national and international nephrology societies has 
called for urgent collaborative research, the production of 
guidelines, and the widespread dissemination of informa-
tion regarding kidney diseases during the COVID-19 
pandemic.1

To date, few recommendations exist that address care for 
pediatric patients with renal disease during the COVID-19 
pandemic. In response, pediatric nephrology programs 
across Canada are developing policies to ensure that the 
delivery of optimal care is maintained. The Canadian 
Association of Pediatric Nephrologists (CAPN) is working 
to consolidate local and provincial guidelines into national 
guidance documents on the care of children with glomerular 
diseases. Children and adolescents with glomerular diseases 
are particularly vulnerable populations, due to their immuno-
compromised status, preexisting medical comorbidities and 
the disruptions to their usual health care visits, and disease 
surveillance methods.2-4 These guidelines provide a frame-
work to address these challenges while prioritizing the safety 
of patients, family members, and members of the health care 
team.

These guidelines were adapted from the Canadian Society 
of Nephrology (CSN) adult glomerulonephritis (GN) recom-
mendations.5 The overarching aim is to optimize care deliv-
ery for children with glomerular diseases, with an emphasis 
on infection prevention, rationalization of health care system 
exposures, optimization of immunosuppression regimen, 
and contingency planning for care disruption. The recom-
mendations in this document are most pertinent to pediatric 
glomerular disease care in a Canadian setting. Importantly, 
separate rapid guidelines will be published by the CAPN to 
address the care of patients with other kidney diseases (eg, 
renal replacement therapy and kidney transplantation).

Introduction

As of the end of August, 25 million cases of COVID-19 have 
been reported globally and 129 000 Canadians have been 
infected.6 Children appear to be less commonly and severely 
affected than adults, accounting for 1% to 4% of all COVID-
19 cases and 0% to 1% of fatalities.2,7-12 In Canada, children 
≤19 years of age account for 7% of COVID-19 cases and 
1% of hospitalizations.13 Children with a confirmed diagno-
sis of COVID-19 are more frequently asymptomatic (13%-
21%)10,11,14 or mildly symptomatic (43%-58%),10,14 and the 
majority of cases self-resolve within 1 to 2 weeks. Less than 
10% of children with symptomatic COVID-19 require respi-
ratory support, and <5% require intensive care unit admis-
sion.9-11,14,15 It remains unclear why children are less 
susceptible to SARS-CoV-2 than adults. Possible protective 
factors include induction of a less vigorous immune response, 
reduced viral loads, and lower expression of the SARS-
CoV-2 receptor on lung epithelial cells (angiotensin-convert-
ing enzyme-2 [ACE-2] receptors).16,17

Systemic and Renal Complications of Pediatric 
COVID-19

Despite excellent overall pediatric outcomes, severe and 
fatal cases do occur.16 Children with severe COVID-19 are 
more likely to have preexisting medical conditions (eg, car-
diac, respiratory, neurodevelopmental, malignancy, or immu-
nosuppression).2,3,9,14,15 Multiple recent reports describe 
clusters of children presenting with “multisystem inflamma-
tory syndrome in children (MIS-C),” which has features 
strikingly similar to that of Kawasaki disease shock syn-
drome.18,19 This rare complication of childhood COVID-19 
is likely due to an antibody- or immune complex-mediated 
post-infectious inflammatory syndrome. Adult COVID-19 is 
associated with high rates of proteinuria (44%) and hematu-
ria (27%),20 and may also be responsible for a form of 
COVID-associated nephritis.21 COVID-19 has also been 
reported to trigger relapses among children with steroid-
dependent nephrotic syndrome.22 Together, these findings 
raise concerns that SARS-CoV-2 infection can trigger 
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relapses among patients with glomerular or autoimmune 
disorders.

Preexisting Renal Disease Versus Risk of Pediatric 
COVID-19

Another major concern is that adult COVID-19 dispropor-
tionately affects patients with preexisting hypertension, 
chronic kidney disease (CKD), and/or end-stage renal dis-
ease (ESRD).23-25 On that basis, it is reasonable to consider 
children with glomerular diseases at high-risk for symptom-
atic or severe COVID-19 since hypertension and CKD are 
prevalent in this patient population. It is important to note 
that there are currently limited data supporting this asser-
tion.26 The association between adverse outcomes in COVID-
19 patients and use of renin-angiotensin-aldosterone system 
(RAAS) inhibitors or ACE-2 receptor expression levels have 
raised concerns about the use of RAAS inhibitors among 
hypertensive patients.23,25

Immunosuppression Versus Risk of Pediatric 
COVID-19

Normally, nearly all children with a glomerular disease would 
be considered at high-risk for COVID-19 infection because 
most standard treatments include potent immunosuppressants, 
and glomerular proteinuria leads to urinary wasting of immu-
noglobulins. However, current data suggest that coronavirus 
infections are not more frequent or severe in immunocompro-
mised hosts (unlike many other viral pathogens).27 In addition, 
transplant recipients and other immunocompromised individ-
uals were found to have outcomes similar to that of the general 
population following SARS-CoV or MERS-CoV infec-
tion.27,28 Early reports describe a similar pattern of SARS-
CoV-2 infection among adult transplant recipients (from Italy 
or the United States), patients with immune-mediated inflam-
matory disorders, and immunosuppressed children (from New 
York City).27,29-33 Preliminary data from the RECOVERY 
(Randomized Evaluation of COVid-19 thERapY) trial has 
also suggested that low-dose dexamethasone may reduce the 
risk of mortality among adults with COVID-19 requiring ven-
tilation or supplemental oxygen.34

Recent Data on the Risk of COVID-19 for 
Pediatric GN Patients

Of particular relevance for these guidelines, 2 recent reports 
have described reassuring outcomes of symptomatic COVID-
19 infections among children with glomerular diseases. 
Marlais et al35 reported preliminary survey data collected from 
18 immunosuppressed children with COVID-19 infections 
from 11 different countries. A third of these patients had a glo-
merular disease, including nephrotic syndrome (3), ANCA-
associated vasculitis (2), and atypical hemolytic-uremic 

syndrome (1). Although the majority were admitted to hospi-
tal, only ~20% were treated with supplemental oxygen, and 
none required intensive care unit admission or died. Melgosa 
et al22 published data on 16 Spanish children with chronic kid-
ney conditions (including 5 with nephrotic syndrome, 1 with 
vasculitis, and 1 with IgA nephropathy). Nine of the 16 chil-
dren were on chronic immunosuppression, which was modi-
fied in 4 children during infection. They found that the 
incidence and outcomes of symptomatic COVID-19 were 
similar among children with chronic kidney conditions, com-
pared with healthy Spanish children. Eight children were hos-
pitalized but none required supplemental oxygen, intensive 
care or died. All children recovered within 1 month, although 
COVID-19 infection triggered relapse in 2 patients with ste-
roid-dependent nephrotic syndrome. Among CKD and trans-
plant patients admitted with symptomatic COVID-19 in 
Brescia, Italy, there were no children with a GN diagnosis.36-38 
Overall, the risk of a clinically significant COVID-19 infec-
tion for immunosuppressed children with glomerular diseases 
appears to be lower than predicted.

Adapting Pediatric GN Management During 
COVID-19

Currently, there is a paucity of data on COVID-19 disease 
characteristics, outcomes, and risk factors for children with 
glomerular diseases. Prior to the COVID-19 pandemic, chil-
dren with glomerular diseases typically had frequent health 
care contacts. Optimal care for these children requires close 
surveillance, with early detection of relapse, disease progres-
sion, and/or complications of immunosuppression. Decisions 
regarding initiation, escalation, or reduction of immunosup-
pression are informed by our knowledge of the significant 
risks of untreated disease. The COVID-19 pandemic has dis-
rupted this fine balance by forcing clinicians to manage these 
patients based on limited data potentially increasing the risks 
of unchecked immunosuppression or delayed diagnosis. 
Since patient safety remains a top priority during pandemic 
times, medical teams must rapidly adapt their protocols/poli-
cies for pediatric glomerular diseases. Key principles to the 
delivery of safe care to children with glomerular diseases 
during the COVID-19 pandemic include prevention of infec-
tion transmission, reduction of excess burden on the health 
care system, mitigation of diagnostic and therapeutic delays, 
and optimization of immunosuppression.

Methods

The CSN recently created the COVID-19 Rapid Response 
Team by recruiting volunteers from the CSN board to iden-
tify relevant experts within the nephrology community. A 
survey of Canadian GN programs was conducted between 
April 9 and April 15, 2020, to evaluate GN care provision 
during the COVID-19 pandemic. They identified a number 
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of current challenges, including communication barriers dur-
ing virtual care, safe laboratory testing and renal biopsy pro-
tocols, and decision-making regarding immunosuppression. 
Their group recently published guidelines for adult GN care 
in the Canadian Journal of Kidney Health and Disease.5

Following this, the CAPN decided to adapt their recom-
mendations to address the management of Canadian children 
with glomerular diseases. The CAPN selected a team of 
experts recognized in the field of glomerular diseases to pro-
duce these guidelines, supported by pediatric nephrology 
trainees. A formal literature review was conducted to identify 
published and pre-print articles related to glomerular and 
other kidney diseases, hypertension, autoimmune disorders, 
and immunocompromised populations during the COVID-19 
pandemic. Relevant guidance and webinars from various 
national and international societies were also reviewed. The 
updated pediatric guidelines were then peer-reviewed by 
senior clinicians with significant expertise in the field of 
childhood glomerular diseases.

Narrative Summary of Pediatric GN 
Management Across Canada During 
the COVID-19 Pandemic

In preparing this document, we were able to draw on the 
experiences of pediatric nephrologists from across Canada in 
caring for children with glomerulonephritis during the 
COVID-19 pandemic. There were many similar elements in 
the response between programs, although at some sites these 
recommendations were more formalized than others. The 
following areas were identified.

Detection of Acute Glomerulonephritis

At the beginning of the COVID-19 pandemic, there was con-
cern that patients may stay at home with progressive disease 
rather than come to the hospital where the risk of contracting 
COVID-19 was perceived to be higher. (All) programs 
reported new cases of glomerulonephritis diagnosed during 
the COVID-19 pandemic, with a range of severity of presen-
tation similar to a non-pandemic baseline.

Diagnosis of Acute Glomerulonephritis

Renal biopsy is frequently required in the diagnosis of acute 
glomerulonephritis and is used for staging the severity and 
chronicity of disease. Biopsies are very resource-intensive, 
requiring the use of an operating or procedure room with gen-
eral anesthetic or sedation provided by an anesthesiologist. At 
all sites, non-urgent renal biopsies were canceled or post-
poned. Urgent renal biopsies for hospitalized patients were 
generally performed. At some centers, outpatient laboratory 
testing was limited to a restricted menu of tests to free up 
resources for testing COVID-19 samples. This restricted menu 
did not include some of the complement or antibody testing 

required to diagnose acute glomerulonephritis, requiring extra 
steps to secure approval before this testing could be done.

Induction Immunosuppression

The use and choice of immunosuppressive agents has been 
carefully considered by pediatric nephrologists during the 
COVID-19 pandemic. With no specific evidence to guide 
practice, most programs continued to follow the best disease-
specific evidence in determining an immunosuppressive regi-
men. Programs modified their practice to include testing for 
COVID-19 prior to administering immunosuppressive agents 
such as high-dose pulse corticosteroids and rituximab.

Maintenance Immunosuppression

All programs balanced the risk of developing severe COVID-
19 infection while on immunosuppression against the increased 
risk of relapse caused by reducing stable immunosuppression 
for each patient. These discussions were individualized and 
resulted in collaborative decisions with patients and families.

Outpatient Clinic Activity

Programs generally continued planned follow-up for glomeru-
lonephritis patients to monitor for symptoms of relapse. Clinic 
visits have been delivered virtually via telephone, video, or 
videoconference software, unless there were urgent concerns 
requiring an in-person visit. Barriers to virtual consultations 
have included lack of Internet bandwidth to effectively use 
videoconference programs and the added complexity of using 
translation services by phone or video. All in-person clinic vis-
its required pre-screening for symptoms of COVID-19 and 
enhanced infection-control practices.

Disease Monitoring

Where possible, programs across the country moved to home 
monitoring of disease activity with urine dipstick or Albustix 
to limit the number of visits required for laboratory testing. 
Home weight and blood pressure measurements were also 
used, where possible. Home monitoring was supplemented 
as needed with in-person blood draws and urine studies. The 
decisions regarding this testing were individualized based on 
patient-reported symptoms, risk of relapse, and requirements 
for monitoring of immunosuppression levels.

Patient and Family Education and Reassurance

Many families contacted their care team with concerns 
about being on immunosuppressive medication during the 
COVID-19 pandemic. Some centers were able to proac-
tively reach out to families by phone, e-mail, or mail to 
inform them of recommended self-isolation practices, as 
well as the methods of access testing or care in case of 
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COVID-19 symptoms. During clinic visits, counseling has 
been provided for specific scenarios as provincial re-open-
ing plans are unveiled.

Multidisciplinary Care

All programs continued multidisciplinary care, usually 
within the clinic format whether this was delivered virtually 
or in-person. Allied health professionals often contacted 
patients and families outside of clinic visits to provide 
extended counseling on stressors related to COVID-19. 
Several programs reported that patients were very responsive 
to conversations and counseling in this format and were 
more open to sharing mental health concerns by phone rather 
than in-person.

Challenges Identified

1. Resource reallocation during COVID-19 resulting in 
new procedures to access diagnostic testing and renal 
biopsy.

2. Challenges with virtual care: lack of technology/
infrastructure to support virtual visits, inability to 
perform physical examination, and communication 
challenges during virtual visits.

3. Lack of evidence to guide recommendations on mod-
ifying immunosuppression during COVID-19.

4. Limitations of home monitoring; difficulty providing 
patient access to weighing scales and home blood 
pressure equipment.

5. Patient and family anxiety about contracting COVID-
19 during contact with the health care system, result-
ing in late presentation with symptoms of flare and/or 
missed laboratory investigations.

6. Challenges with re-organizing outpatient clinics to 
reduce the risk of COVID-19 transmission.

Successes Identified

1. Virtual visits offered improved convenience and 
access for patients living in rural and remote areas.

2. Home monitoring gives patients and families a 
sense of agency in identifying and managing 
glomerulonephritis.

3. Clinics were able to communicate with patients 
quickly and effectively regarding recommendations 
for self-isolation.

4. To date, children with glomerular diseases and/or are 
immunosuppressed have not been shown to be at 
increased risk of symptomatic or severe COVID-19.

5. Clinics continued to offer multidisciplinary patient 
care with specific attention to the mental health 
challenges that developed during the COVID-19 
pandemic.

Recommendations for Patients at Low-
Risk for COVID-19

“Low-risk” individuals are those that do not have suspected 
or confirmed COVID-19, do not have symptoms suggestive 
of COVID-19, and have not been in close contact with a case 
of COVID-19 or traveled to an area of high community 
SARS-CoV-2 transmission in the previous 14 days.

Clinic Visit Scheduling

1. We suggest adhering to clinic visit schedules (virtual 
or in-person), where resources permit.4,39-41

2. We suggest an individualized approach regarding 
clinic visits if blood work is deemed routine or is 
unavailable.

3. We suggest that families of children with glomerular 
diseases are kept informed of the center’s plans for 
ongoing care, including telehealth and in-person visit 
procedures and measures implemented to prevent 
infection transmission.4,42

4. We suggest that centers consider increasing intervals 
between routine follow-up visits if deemed clinically 
safe based on an individual’s overall situation.

5. We suggest that standardized protocols be established 
for triaging new referrals and follow-up visits, based 
on clinical priority.

6. Access to telephone interpretation services during 
telehealth visits should be made available to families, 
where needed.

7. We suggest that all relevant contact details are docu-
mented within the child’s medical record, including 
all potential caregivers, pharmacies and laboratories 
used.

Rationale. Continuing clinical care via in-person or virtual 
clinics as previously scheduled will ensure patients continue 
to receive appropriate care, personalized advice regarding 
their immunosuppression, and the support of the clinical pro-
gram in case of COVID-19 infection. Blood work monitor-
ing is typically required in this population for assessment of 
disease activity, complications of therapy, and drug-level 
monitoring. Ongoing communication between care provid-
ers and patients is essential to avoid patient-initiated clinic 
visit cancelation with the associated risk of becoming “lost to 
follow-up.” A local or provincially developed letter to all 
glomerular disease patients may be helpful.

Clinic Visit Type

1. We suggest that patients receive telehealth visits as 
permitted by local and provincial guidance unless an 
in-person visit is deemed required by the care 
team.4,39-41 Telehealth visits may be supplemented by 
photographs of relevant physical findings or urine 
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samples, and home-based monitoring of vital signs 
(including blood pressure).

2. We suggest that telehealth visits can serve as a screen-
ing tool to identify children that require in-person 
visits.42

3. We suggest that in advance of the telehealth visit, 
families are telephoned with instructions regarding 
necessary blood work, asked to prepare a current 
medication list and to measure the child’s weight, 
height, and blood pressure, where resources permit.

4. For children that are deemed to require an urgent in-
person visit, we suggest that they and their accompa-
nying caregiver undergo risk screening for COVID-19 
by telephone and/or at hospital entry using local 
Infection Prevention and Control questions.

5. We suggest that patients who screen positive should 
be directed to the most appropriate facility, as per 
local Infection Prevention and Control guidelines.

6. We suggest that policies should be implemented 
within clinic spaces to minimize the risk of COVID-
19 transmission, as per local Infection Prevention and 
Control guidelines. These may include restriction to 
1 caregiver accompanying the child; universal mask-
ing for families, children (age 2 and over), and staff; 
physical distancing measures in waiting and clinic 
rooms; minimizing wait times within the clinic; 
effective hand hygiene; and the disinfection of sur-
faces and equipment following each visit.4,39,40,42,43

Rationale. In this document, we adhere to the World Health 
Organization’s description of telehealth, which includes the 
use of various information and communication technologies 
to deliver health care services where providers and patients 
are separated by distance.44 Telehealth can provide patients 
with ongoing access to care while maintaining physical dis-
tancing, reducing the risk of COVID-19 transmission to 
patients and clinical staff. Evidence for provision of glomer-
ular disease care via telehealth is generalized from available 
literature including CKD clinic, general nephrology (of 
which 5.7% had chronic glomerulonephritis), and pediatric 
nephrology (of which 16% had nephrotic syndrome).44-47

Communication with patients prior to telehealth visits 
with reminders to have blood work completed, medication 
list prepared, and blood pressure and weights documented 
should improve both clinic efficiency and effectiveness. 
Recommended actions in case of COVID-19 infection may 
be disseminated to patients via a formal letter or communi-
cated verbally at the time of telehealth visit. We suggest 
that glomerular disease clinic contact information should 
include both contact phone number and out-of-hours con-
tact information and/or instructions. In-person visits should 
be reserved for patients requiring urgent assessment to min-
imize exposure risk for both health care providers and 
patients.

Provision of Multidisciplinary Care

1. We suggest that multidisciplinary care continue to be 
provided, where resources permit.

2. We suggest that health care providers within the mul-
tidisciplinary team remain physically distanced dur-
ing both in-person and telehealth encounters.

3. We suggest providers continue to communicate with 
1 another via telephone and secure e-mail to remain 
informed of each child’s status.

4. We suggest that prescriptions, bloodwork and other 
requisitions generated during clinic visits be created 
and transmitted electronically, where possible. 
Necessary documentation should be handled by the 
fewest number of individuals possible.

5. We suggest that clinic documentation be continued as 
per usual standards of care, and information continue 
to be conveyed to the primary care and other health 
care providers. Processes for identifying patients and 
obtaining consent to participate in telehealth visits 
should be implemented. Details of this consent pro-
cess should be included in clinic documentation 
(Appendix).

Rationale. The use of telehealth to deliver chronic kidney dis-
ease multidisciplinary care has previously been demonstrated 
to be non-inferior to standard in-person care with composite 
outcome of death, hospitalization, emergency department vis-
its, and admission to skilled nursing facilities.47 Utilization of 
telehealth will allow for continued multidisciplinary care of 
this complex population.

Blood Work and Imaging

1. We suggest that blood work frequency should be indi-
vidualized. As long as it does not compromise usual 
care, it would be acceptable to reduce the frequency 
of blood work for children with stable disease and no 
signs of medication toxicity, particularly in areas with 
active community SARS-CoV-2 transmission.

2. We suggest that blood work should be consolidated, 
wherever possible, with other specialty requests and 
coordinated with any scheduled in-person health care 
visits.

3. We suggest that all blood work should be performed 
in testing facilities with established safety procedures 
to mitigate the risk of SARS-CoV-2 transmission and 
with adequate experience in pediatric phlebotomy 
(in-hospital and/or community laboratories).

4. We suggest that therapeutic drug-level monitoring 
(tacrolimus, cyclosporine, mycophenolate) should 
continue as required on an individual basis.

5. If a clinic visit is deferred, we suggest establishing 
procedures to follow-up on laboratory testing in a 
time-sensitive manner.
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6. We suggest that renal imaging studies that are not 
critical to the immediate management of a patient 
should be delayed, following the confines of local 
guidelines regarding imaging restrictions.

Rationale. Laboratory management forms the cornerstone 
of monitoring for disease activity, treatment toxicity, and 
efficacy. Although adult guidelines favor the use of com-
munity laboratories for GN patients, there are a number of 
additional considerations relevant to the pediatric popula-
tion. Compared with adult hospitals and community labora-
tories, the risk of SARS-CoV-2 transmission during visits 
to pediatric hospitals may be relatively lower. Pediatric 
hospital laboratories may also have shorter wait times and 
more robust infection prevention strategies than commu-
nity laboratories. Access to appointments and experience in 
pediatric phlebotomy should also be considered when 
selecting a laboratory, to ensure timely and reliable collec-
tion of blood work in advance of telehealth visits. Although 
renal imaging studies in children with glomerular diseases 
are important to document appropriate renal growth, these 
studies can often be safely deferred until the local risk of 
COVID-19 infection is low. However, more urgent renal 
imaging may be required in certain situations (eg, suspected 
renal artery/vein thrombosis, renal artery stenosis, urinary 
tract obstruction, and unexplained hematuria or deteriora-
tion in renal function).

Renal Biopsy

1. We suggest that a renal biopsy should be performed if 
it is reasonably likely to impact clinical decision-
making (eg, suspected rapidly progressive GN, small 
vessel vasculitis, acute interstitial nephritis or ste-
roid-resistant nephrotic syndrome).43

2. If a renal biopsy is unlikely to modify patient out-
comes and/or a high pretest probability exists for a 
particular diagnosis without a biopsy, these children 
should be managed empirically. Such nonurgent 
biopsies should be subsequently performed once the 
local risk of COVID-19 infection is low, or after fail-
ure of empiric treatment.43 However, if it is reason-
ably likely that a renal biopsy result may preclude the 
need to introduce or escalate immunosuppression, 
biopsy should be considered.

Rationale. Renal biopsies for children are generally done in 
an operating or procedure room with general anesthetic or 
sedation provided by an anesthesiologist. This makes these 
procedures very resource-intensive and also, in the case of 
intubation, makes them aerosol-generating procedures. For 
the safety of patients and hospital staff, patients should be 
carefully screened and, if necessary, tested for COVID-19 
prior to biopsy.

Home-based Monitoring

1. Where resources and family circumstances permit, 
we suggest that blood pressure measurements are 
performed at home with a calibrated device and an 
appropriately sized pediatric cuff. If this is not feasi-
ble, blood pressure measurements should be per-
formed opportunistically, at every in-person primary 
or specialty care visit.

2. Patients should receive prescriptions for home blood 
pressure monitoring equipment, with an appropriately 
sized pediatric cuff. Available funding options should 
be explored with families to minimize the expense and 
make this equipment available to all patients.

3. We suggest that equipment is prescribed or provided 
for home urine testing (eg, dipstick or Albustix) and 
that these home measurements are correlated with 
laboratory values, when possible.

4. We suggest that families measure their child’s weight 
and height at home. Measurement frequency should 
be individualized, but should occur prior to all tele-
health visits.

5. Parents should receive training in the appropriate use 
of equipment for home blood pressure monitoring 
and urine testing. They should also be instructed on 
how to accurately measure their child’s weight and 
height at home. This training may occur during 
scheduled telehealth visits.

6. We do not recommend testing asymptomatic pediat-
ric glomerular disease patients for COVID-19, unless 
they have been directed to do so by their local Public 
Health agency, or as required prior to elective admis-
sions, procedures, or administration of long-acting 
induction immunosuppression.

Rationale. Having tools to monitor blood pressure, weight, 
and height at home are essential to facilitate telehealth visits 
and promote each family’s self-management skills. Real-
time information about changes in disease activity allows for 
appropriate disease-modifying therapy and symptom man-
agement. Patients with glomerular diseases should be sup-
plied with these tools regardless of socioeconomic status. 
However, education on the proper use of this equipment is 
necessary to ensure that accurate information is supplied to 
the clinic in a timely manner.

Induction Immunosuppression

1. Children with progressive disorders and those at risk 
of significant complications (eg, nephrotic syndrome, 
acute GN, lupus nephritis, ANCA-associated vasculi-
tis, IgA vasculitis and rapidly progressive GN) should 
continue to receive standard of care induction immu-
nosuppression without significant delays.41,43
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2. For children requiring corticosteroid induction for 
new or relapsed nephrotic syndrome, decisions 
around modifications of the rate of steroid tapering 
and/or total duration of treatment should be tailored 
for each patient based on individual characteristics 
and local community context. We suggest that clini-
cians should review the established measures known 
to reduce infection risk before each corticosteroid 
induction phase (eg, social distancing, consistent 
mask-wearing, and regular hand washing). For most 
patients, no treatment plan changes are advised since 
the likelihood of a nephrotic relapse is much higher 
than the risk of a COVID-19 infection in children, 
particularly when COVID-19 prevalence in the com-
munity is deemed “low” by the local public health 
experts. The risks and benefits of minimizing steroid 
exposure should be carefully weighed by the treating 
team if COVID-19 community prevalence is “high,” 
especially for patients who have other known risk 
factors for COVID-19 infections.41 This process 
should ideally include a discussion with a local infec-
tious disease and/or immunology expert. It is impor-
tant to note that while corticosteroids are helpful to 
treat COVID-19 patients with progressive pulmonary 
disease,34 there are no data showing benefits when 
used in uninfected individuals.

3. Consider delaying the initiation of immunosuppres-
sion for slowly progressive disorders with stable 
renal function (eg, IgA nephropathy) or those where 
immunosuppression has an unclear benefit (eg, 
immune complex or complement-mediated membra-
noproliferative GN) until the local risk of COVID-19 
infection is low.43

4. We suggest that the risks of long-acting, irreversible 
induction agents (ie, rituximab and cyclophospha-
mide) should be balanced against the benefits of 
these medications over alternative immunosuppres-
sive agents, as well as the risks of inadequately 
treated glomerular disease, which may be intrinsi-
cally immunocompromising.

5. Children should be tested for COVID-19, in addition 
to screening for fever and other COVID-19 symp-
toms, prior to administering induction immunosup-
pression with intravenous cyclophosphamide or 
rituximab.41

6. Intravenous induction regimens should be adminis-
tered in facilities with established safety procedures 
to mitigate the risk of SARS-CoV-2 transmission and 
with adequate pediatric experience. Local Infection 
Prevention and Control policies should be adhered to. 
Medical day units or infusion centers should be made 
aware of the immunocompromised status of these 
children.48

7. Consider alternative oral induction agents (eg, cyclo-
phosphamide, corticosteroids, or mycophenolate 

mofetil) for conditions where these agents have been 
shown to be non-inferior and safe.41,43,49

Maintenance Immunosuppression

1. We suggest that reductions to and discontinuation of 
maintenance immunosuppression should continue as 
per established standard of care practices. An indi-
vidualized approach is required for children that are 
deemed to be at elevated risk of disease relapse or 
flare following immunosuppression reduction. For 
these children, the benefits of reducing immunosup-
pression should be carefully weighed against the 
potential risk of relapse and the need for immunosup-
pression re-escalation during the COVID-19 pan-
demic. As per routine practice, corticosteroids should 
not be abruptly discontinued.40,41,43

2. We suggest that immunosuppression reduction 
should be avoided in children with a history of fre-
quently relapsing disease if they remain stable on 
low-dose immunosuppression and are not experienc-
ing any treatment-related toxicities.41

3. For children in prolonged remission and/or felt to be 
at elevated risk of severe COVID-19 infection, immu-
nosuppression reduction may be considered on an 
individual basis. If immunosuppression is modified, 
the aim should be to maintain the child on the lowest 
dose of immunosuppression possible while maintain-
ing remission and avoiding relapse, as per routine 
care.41

4. For children on maintenance rituximab regimens, 
consider increasing the interval between treatments if 
the risk of disease relapse is assessed to be low and/
or they have comorbidities that increase their risk of 
severe COVID-19 infection.40,41,43,49

5. If immunosuppression is modified, clinics must have 
procedures in place to maintain close disease surveil-
lance for early detection of relapse or progression, to 
minimize associated complications. This may include 
more frequent telehealth assessments, additional 
home or laboratory monitoring, auto-antibody and/or 
lymphocyte subset testing.

6. We suggest that all prescriptions be provided in usual 
quantities (dependent on provincial regulations) to 
ensure that children have a minimum of 1-month 
supply of medications available at home. We suggest 
that health care providers consider providing addi-
tional prescription refills, to ensure timely dispensing 
and avoid unnecessary health care visits.4,42

Rationale. There is little information available about the risk 
of developing COVID-19 in patients with glomerular dis-
eases. However, some useful information can be gleaned 
from other recent outbreaks caused by coronaviruses—
SARS and MERS. In those 2 outbreaks, there were no fatal 
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cases in any patient undergoing transplantation, chemother-
apy, or immunosuppression of any kind.27 Unlike other viral 
respiratory pathogens, coronaviruses do not typically have a 
more severe course in immunosuppressed patients.27 Chil-
dren with glomerular diseases may also have chronic kidney 
disease and hypertension. Large studies in adults have iden-
tified both of these groups of patients as being at higher risk 
of severe disease.24,50 It is not clear whether the increased 
risk of severe infection is also true for children with these 
comorbidities.

Induction therapy decisions will include consideration 
of underlying diagnosis, kidney biopsy findings, degree of 
renal dysfunction, level of proteinuria, and underlying 
comorbidities. Choice of immunosuppressive agents may 
be more robustly supported by evidence for some forms of 
glomerulonephritis than others. There is little evidence to 
guide adjustment of existing best practices for induction 
and maintenance of immunosuppression in this rapidly 
evolving clinical setting. The use of long-acting, irrevers-
ible induction agents (ie, rituximab and cyclophosphamide) 
requires special consideration. Children receiving ritux-
imab may not develop antibodies following SARS-CoV-2 
infection or future vaccination, increasing their risk of sub-
sequent COVID-19 infection.41 Maintenance immunosup-
pression remains important to prevent acute relapse and 
subsequent escalation of immunosuppression. It is reason-
able to continue routine care by maintaining patients on the 
lowest dose of immunosuppression that is expected to 
maintain remission.

Other Medications

1. We suggest that ACEi and ARBs should not be dis-
continued as a result of the COVID-19 pandemic.26,51

2. We suggest that these agents be held in accordance 
with usual sick day guidance.

3. We suggest that the initiation of ACEi or ARBs is at 
the discretion of the individual physician, accounting 
for the clinical context, the additional recommended 
monitoring, and potential side-effects. These risks 
may be outweighed in individual circumstances.

4. We suggest that acetaminophen is used as the first-
line analgesic or antipyretic, instead of non-steroidal 
anti-inflammatory drugs (NSAIDs), as per routine 
care.

Rationale. The interactions between the RAAS system and 
SARS-CoV-2 by virtue of the binding of the virus to 
ACE-2 have generated theories of both potential harm and 
benefit of RAAS inhibitor use during the pandemic. Evi-
dence supporting or refuting these theories are lacking and 
we agree with statements issued by Hypertension Canada 
and multiple other relevant societies; that ACEi and ARBs 
should not be discontinued as a result of the COVID-19 
pandemic.51

There are plausible mechanisms for harm with the use of 
NSAID medications in patients with COVID-19.52 The risk 
of acute kidney injury with NSAIDs is well known, particu-
larly in patients with fever and dehydration. The NSAIDs 
have been associated with higher rates of complications after 
other respiratory tract infections in both adult and pediatric 
patients,52,53 and have been shown to prolong the duration of 
symptoms in patients self-managing respiratory tract infec-
tions at home.54 Based on available information, the WHO 
does not recommend against the use of ibuprofen in patients 
with COVID-19, except where known side-effects limit its 
use in certain patient populations.55

Immunizations

1. We suggest that children should continue to receive 
routine immunizations based on existing guidelines 
for immunocompromised populations.39,56,57

2. Routine immunizations should be coordinated with 
or performed opportunistically at other in-person 
health care visits, where possible.

Rationale. Immunization is important to reduce the risk of 
serious infections in patients with glomerular diseases. 
Immunizations may be less effective in patients who are on 
immunosuppression. However, patients with nephrotic syn-
drome have still been shown to develop positive antibody 
titers, even when immunizations are given during active flare 
or while on immunosuppressive medication.58 Care provid-
ers often provide advice to give immunizations either before 
immunosuppressive treatment or when patients are on a 
lower dose of immunosuppressive treatment.57 These avail-
able windows for immunization should still be utilized if 
possible during the COVID-19 pandemic.

Patient Education and Support

1. Sick day advice—We suggest reinforcing existing 
sick day advice to families of children with glomeru-
lar diseases during telehealth visits, including explicit 
advice on specific medications that should be held 
for a child that is unwell.

2. We suggest that families should keep an up-to-date 
list of their child’s medications and medical condi-
tions to provide to health care providers if their child 
requires treatment for COVID-19.4

3. We suggest that caregivers make contingency plans 
for situations that may prevent usual care delivery to 
their child, including them or other family members 
becoming symptomatic and requiring isolation. This 
may require additional support from their glomerular 
disease clinic.4

4. We suggest that families continue to receive educa-
tion about their child’s diagnosis, clinical status,  
and treatment plan. This patient education can be 
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delivered virtually, but should be supported with 
additional electronic or physical education materi-
als. If a family has limited access to the Internet and/
or electronic devices, we suggest mailing educa-
tional materials or conveying the information via 
telephone.

5. We suggest that vetted lists of informational Web 
Sites maintained by professional organizations with 
high-quality information and patient-driven online 
forums (see section below for a list of relevant 
sources) should be compiled and shared with fami-
lies, where appropriate.

6. We suggest that families of children with glomerular 
diseases be given clear guidance on whom they 
should contact if any concerns arise. Patients should 
be advised to contact the clinic team, as per usual 
practice, for changes in clinical status. Numbers that 
are accessible during weekdays may be different than 
weekend numbers, and all patients should be made 
aware of them. We suggest a dedicated contact phone 
number that is routinely answered/monitored be 
made available and be easily accessible on the hospi-
tal Web Site or provided in an information letter to 
families.42

Rationale. Guidance on sick day management is designed to 
reduce the risk of medication-induced acute kidney injury. 
Programs that have implemented this type of patient educa-
tion have highlighted the importance of follow-up with the 
care team to clarify misunderstandings and give patients 
confidence in this kind of self-management.59 In children 
with nephrotic syndrome, a clear understanding of the risk of 
relapse with illness should prompt close monitoring during 
these episodes. Early diagnosis of relapse may prevent the 
development of severe edema and associated complications. 
Providing children and families with accurate, up-to-date 
information about their clinical status and treatment rein-
forces compliance and disease self-management. A clear 
point of contact with the health care team allows patients 
with mild symptoms of COVID-19 or another illness to be 
managed at home, protecting both patients and hospitals 
from unnecessary contact. It is important that families have 
access to high-quality, up-to-date information about their 
local risk of community SARS-CoV-2 transmission and the 
impact of the COVID-19 pandemic on their health and access 
to care.

School, Employment, and Other Activities

1. We recommend that children with glomerular dis-
eases should take additional precautions to minimize 
potential exposures to SARS-CoV-2.

2. We recommend that questions regarding return to 
school, childcare facilities, employment, or other 
activities should be considered on an individual basis. 

Decisions should made with particular consideration 
of the current local risk of community SARS-CoV-2 
transmission, the burden of immunosuppression, the 
presence of other comorbidities that may increase 
their risk of severe COVID-19 (eg, cardiovascular, 
respiratory or neurodevelopmental conditions), the 
characteristics of that particular environment or 
activity (including implemented safety procedures), 
psychosocial concerns, learning needs, and alterna-
tive options for education (for school participation).

Rationale. Many countries have implemented closures of 
schools and other public spaces in an attempt to prevent 
community SARS-CoV-2 transmission. Children were pre-
dicted to be “super spreaders” of COVID-19 based on expe-
rience from seasonal influenza transmission, but this has not 
borne out during the COVID-19 pandemic.60 Community 
screening in Iceland and in Italy found no infected children 
under the age of 10 years and children in other areas of the 
world have been found to be significantly less likely to 
become infected than adults.61 Children are also rarely the 
index case for transmission within their families.62 A number 
of recent articles in popular media have focused on the risk 
of COVID-19 transmission due to “super spreader” 
events.59,63-65 Only 1 of these events was outdoors (0.3% of 
cases); the rest were indoor gatherings, often with increased 
respiratory droplet production from singing, cheering, or 
talking loudly in a noisy environment. The key risk factor 
identified for COVID-19 transmission was virus exposure 
over an extended period of time in an enclosed space. As 
well as the specific medical advice they receive during clinic 
visits, patients can be directed to articles that discuss in plain 
language the exposure risks of various activities.66 Children 
with glomerular diseases should take additional precautions 
to avoid exposures within high-risk settings for SARS-
CoV-2 transmission (eg, crowded indoor spaces such as 
schools, places of worship, community centers, movie the-
aters, and indoor sports; public transportation, pools, and 
bathrooms; and birthday parties or other large gatherings).

Psychosocial Considerations

1. Marginalized Canadian populations, including 
Indigenous, immigrant, racialized, and poor families, 
are at risk of worsening social inequalities during the 
COVID-19 pandemic. Health care providers caring 
for these individuals should continue to provide cul-
turally safe and trauma-informed care. Children and 
families should be screened for poverty, food insecu-
rity, vulnerable housing, and access to the technology 
needed for telehealth visits. Where needed, health 
care providers should assist families in accessing 
appropriate childcare and social services and com-
pleting applications for social assistance and 
Canadian emergency benefits.
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2. We suggest that mental health and psychosocial con-
cerns continue to be routinely assessed by the multi-
disciplinary team during clinic visits and separate 
communications with patients and families.

Rationale. COVID-19 amplifies existing social inequalities 
among marginalized and vulnerable groups in Canada, 
including Indigenous, immigrant, racialized, and poor fami-
lies. Previous pandemics have disproportionately affected 
these populations.67-69 Specific risks faced by these popula-
tions during the COVID-19 pandemic include a lack of 
access to health care services (including computer or tele-
phone access for telehealth), limited capacity to physically 
distance in overcrowded housing, increased food insecurity 
due to supply chain disruptions, increased caregiver burden 
from decreased access to childcare and school programs, and 
financial hardships related to unemployment or loss of 
income.69,70 During the COVID-19 pandemic, health care 
providers can support these populations by providing cultur-
ally safe and trauma-informed care, by screening these fami-
lies for poverty and food insecurity, by helping families 
access childcare and school programs, and by assisting with 
applications for social assistance and COVID-19 emergency 
benefits.

Depression and anxiety are known to be common in chil-
dren with chronic kidney disease.61,71,72 Mental health con-
cerns can be exacerbated by isolation from peers and the 
loss of purposeful routine that children with chronic health 
conditions have experienced during the COVID-19 pan-
demic.73,74 The status of each child and family’s mental 
health and coping should continue to be monitored during 
clinic visits, recognizing that discussion of these concerns 
during group telehealth visits may be suboptimal. When 
potential concerns are identified, individual follow-up 
should be offered with the most appropriate member(s) of 
the multidisciplinary team. Mental health status should also 
be considered when counseling patients on the timing of 
return to school.

Recommendations for Patients With 
Suspected or Confirmed COVID-19

General Principles

1. Most of the recommendations listed in the section 
above on the management of patients at low-risk for 
COVID-19 apply for those with suspected or con-
firmed COVID-19, unless otherwise specified.

2. We suggest that families should be informed about 
how to seek medical care in case their child develops 
symptoms of COVID-19. This may include 911 for 
life-threatening symptoms, the emergency depart-
ment, their primary care provider, or glomerular dis-
ease clinic. We suggest patients contact their 
glomerular disease clinic if their child develops 

symptoms suggestive of COVID-19 for advice 
regarding medications.

3. We recommend that health care professionals manag-
ing patients with suspected or confirmed COVID-19 
use appropriate personal protective equipment (PPE) 
according to local, provincial, and national 
guidelines.

4. We recommend appropriate isolation of patients with 
suspected or confirmed COVID-19 in all clinical set-
tings (outpatient, emergency department, medical 
day units, inpatient, operating rooms, intensive care 
unit).

5. We recommend that patients with symptoms sugges-
tive of COVID-19 should be tested according to local 
hospital and Public Health guidelines.

6. Health care providers caring for children with glo-
merular diseases should be aware that immunosup-
pressed patients may present with atypical symptoms 
of COVID-19 infection, including isolated gastroin-
testinal symptoms.35 Pediatric patients with mild sys-
temic symptoms may also have prominent 
dermatological manifestations such as chilblains-like 
lesions on the hands and feet,75 urticarial or vasculitic 
rashes.76 Recognizing these unusual presentations 
may allow for earlier COVID-19 diagnosis, avoiding 
misdiagnosis as a disease flare.

7. Patients with SARS-CoV-2 infection that are asymp-
tomatic or have mild symptoms may not require hos-
pital admission. We suggest close monitoring and 
follow-up of outpatients with suspected or confirmed 
COVID-19 using telehealth to monitor for develop-
ment or worsening of symptoms that may warrant 
hospital admission, such as tachypnea, respiratory 
distress, or dehydration.

Immunosuppression

1. In patients with symptomatic COVID-19, the deci-
sion to continue or modify immunosuppression 
should be made on an individual basis. Clinicians 
should consider the severity of the underlying dis-
ease, the risks of reducing immunosuppression, 
whether COVID-19 infection is suspected or con-
firmed, the stage and severity of COVID-19 infec-
tion, and other patient comorbidities.4

2. If a decision is made to modify immunosuppression, 
we suggest initial reduction/discontinuation of anti-
proliferative agents (mycophenolate mofetil, 
azathioprine).

3. In patients with severe or progressive COVID-19 
infections, we suggest consideration of reduction/dis-
continuation of calcineurin inhibitors (tacrolimus, 
cyclosporine) and consideration of high-dose corti-
costeroids,34 in consultation with the intensive care 
team.
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4. If the child has been on long-term corticosteroids, we 
suggest consideration of the need for stress dosing 
during symptomatic COVID-19 illness. Based on 
studies of corticosteroids in SARS-CoV and MERS-
CoV, the WHO does not currently advise starting cor-
ticosteroids in COVID-19 unless there is another 
indication.77

5. We suggest that existing sick day rules for immuno-
suppression adjustment (eg, corticosteroid dosing in 
nephrotic syndrome) should continue to be applied 
and these should be reinforced to the families of chil-
dren with glomerular diseases at telehealth visits.

COVID-19-Specific Therapies

1. Currently, there is insufficient evidence to recom-
mend the use of any specific antiviral or other agents 
for the treatment of COVID-19, outside of clinical 
trials.

2. We suggest that decisions regarding the use of these 
agents should be made in consideration of local 
guidelines and appraisal of emerging clinical trial 
data. Health care providers should also consider the 
phase of COVID-19 illness (ie, viral replication or 
hyperinflammatory phase) when making decisions 
regarding the use of these agents.

3. Patients already taking hydroxychloroquine to treat 
their GN should continue using the medication at the 
same dose. Dose reductions or alternative agents may 
need to be considered if drug shortages arise.

4. If hydroxychloroquine and/or azithromycin are used 
for children with nephrotic range proteinuria, we rec-
ommend obtaining serum electrolytes (including cal-
cium and magnesium) and a baseline electrocardiogram 
to exclude QT prolongation prior to initiation.

5. If antiviral agents are used, we suggest close moni-
toring for potential side-effects and therapeutic drug 
monitoring due to possible drug-drug interactions.

Rationale. Our current recommendations represent the con-
sensus opinion of a group of professionals in pediatric glo-
merular disease care, which are extrapolated from experience 
with immunosuppression modification for other viral infec-
tions and theoretical interactions between specific immuno-
suppressive agents and SARS-CoV-2 infection. These 
recommendations should be used in conjunction with hospi-
tal and provincial guidelines. Decisions regarding immuno-
suppression modification should be made in consultation 
with the pediatric glomerular disease care provider(s).

Most children with COVID-19 will have a mild course of 
illness.12 There have been very few cases of COVID-19-
positive pediatric patients with glomerulonephritis, but 1 
report describes 18 immunosuppressed pediatric patients 
from 11 countries, including 3 with nephrotic syndrome, 2 
with ANCA-associated vasculitis, and 1 with atypical hemo-
lytic uremic syndrome (HUS). All of these patients showed 

similar symptoms to other children (72% had fever, 61% 
cough, 28% rhinitis). Although 61% were admitted to hospi-
tal, their hospital course was generally mild with 17% 
requiring supplemental oxygen, and none requiring inten-
sive care unit admission or intubation.35 Among 16 Spanish 
children with chronic renal diseases, 9 were using immuno-
suppressive agents at time of infection (7 on corticosteroids, 
7 on calcineurin inhibitors, 3 on mycophenolate, and 3 on 
azathioprine, everolimus, or levamisole).22 Four children 
had immunosuppression modified, typically by reduction/
discontinuation of the anti-proliferative agent. Six of the 16 
children received hydroxychloroquine and 1 child also 
received lopinavir-ritonavir. In their series, 50% of children 
were hospitalized, but none required supplemental oxygen, 
were admitted to the intensive care unit, or died. All patients 
recovered within 1-month follow-up. In another report, 15 
adult renal transplant patients with COVID-19 infections 
were managed by discontinuation of antimetabolite, contin-
uation of tacrolimus and low-dose prednisone, and addition 
of hydroxychloroquine (in 13 patients) with or without 
azithromycin (in 9 patients).31 In their study, 4 patients 
(27%) required intubation and mechanical ventilation, a 
similar proportion to the total number of COVID-19 cases in 
New York City requiring mechanical ventilation. Overall, 
COVID-19-specific therapies remain investigational, and 
at physician discretion, based on an individual’s clinical 
status. Among glomerular disease and other immunosup-
pressed populations, there is currently no evidence to sup-
port specific strategies of immunosuppression modification 
for patients with suspected or confirmed COVID-19.

For glomerular disease patients with symptomatic 
COVID-19 disease, discontinuation of the antimetabolite 
(mycophenolate mofetil, azathioprine) agent has been rec-
ommended.43 This strategy is consistent with clinical experi-
ence in pediatric renal transplant, where antimetabolite 
reduction/discontinuation is recommended for clearance of 
other viral infections. There is in vitro evidence that calci-
neurin inhibitors (tacrolimus, cyclosporine) may inhibit 
coronavirus replication.43,78,79 Continuation of these agents 
should be considered in cases of mild-moderate COVID-19. 
The use of high-dose steroids may be associated with pro-
longed viral shedding and have not been recommended for 
cases of nonsevere COVID-19 disease.77,80,81

The implications that illness phase have on potential 
COVID-19-specific treatments were highlighted in a study 
of Italian COVID-19 patients.36 This study identified 2 dis-
tinct phases to COVID-19 disease: 7 to 10 days of active 
viral replication, followed by the development of progressive 
lung injury due to cytokine release and hyperinflammatory 
syndrome. They hypothesized that there may be specific 
benefits to using antiviral agents during the first (viral repli-
cation) phase and to using immunosuppressive agents in the 
event of a second (hyperinflammatory) phase. There are sev-
eral antiviral agents currently under investigation for 
COVID-19, including remdesivir; lopinavir-ritonavir ± rib-
avirin; hydroxychloroquine/chloroquine ± azithromycin; 
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convalescent plasma; interferon beta; IL-1 inhibitors 
(anakinra); and IL-6 pathway inhibitors (tocilizumab). 
Preliminary data on remdesivir suggest that it may be effective 
in shortening time to recovery among hospitalized adults.82 A 
randomized controlled trial of hydroxychloroquine as post-
exposure prophylaxis found that it did not prevent COVID-
19.83 Anakinra and tocilizumab have both been suggested as 
potential treatments for the hyperinflammatory syndrome 
observed in certain patients with severe COVID-19, based 
on experience with their use in hemophagocytic lymphohis-
tiocytosis and cytokine release syndrome following CAR-T 
cell therapy.84-88 At the time of publication, there is cur-
rently insufficient data to recommend the use of any specific 
antiviral agent in the treatment of COVID-19 among chil-
dren with glomerular diseases. Decisions regarding the use 
of antiviral agents should be made on a case-by-case basis, 
in consultation with relevant pediatric specialists and in 
conjunction with hospital, provincial, and national guide-
lines. Wherever possible, the use of these agents should be 
performed within the setting of a clinical trial. If these 
agents are used, health care providers caring for these chil-
dren should closely monitor them for potential toxicities and 
drug-drug interactions, which may require additional labo-
ratory and therapeutic drug-level monitoring.

Future Directions

The following are evolving areas of relevance to the manage-
ment of childhood glomerular diseases during the COVID-
19 pandemic:

1. Observational data on disease-specific risks of mor-
bidity and mortality due to COVID-19 infection in 
patients with glomerular diseases and other immuno-
suppressed populations are urgently needed to guide 
treatment recommendations and provide families 
with estimates of the risks of immunosuppression 
during the COVID-19 pandemic.

2. The impact of SARS-CoV-2 serological testing on 
future decisions regarding immunosuppression and 
health care delivery.

3. Approaches to COVID-19 immunization among 
immunosuppressed children.

Limitations

A full systematic review of available literature was not 
attempted for the sake of expediency in developing this 
guideline. In addition, suggestions outlined here have not 
been formally proven in clinical environments and the local 
context may impede their implementation.

Implications

These recommendations are meant to serve as a guide for 
providing the best patient care we can in a limited resource 

environment while protecting patients and health care pro-
viders wherever possible by limiting exposure to COVID-19. 
We recognize that these suggested practices may not be 
delivered to all patients given time constraints, resource con-
straints, and local health authority priorities.

Appendix

Scripts for initiation of telehealth visits and 
documentation of consent 

This script is reproduced with permission from the Hospital 
for Sick Children Glomerular Disease Clinic. It is based on 
Ontario Medical Association and Canadian Medical 
Protective Association Guidance for the provision of virtual 
care using products that do not meet the requirements of pro-
vincial personal health information/privacy laws.

Disclosure script

Just like online shopping or email, Virtual Care has some 
inherent privacy and security risks that your health information 
may be intercepted or unintentionally disclosed. We want to 
make sure you understand this before we proceed. In order to 
improve privacy and confidentiality, you should also take steps 
to participate in this virtual care encounter in a private setting 
and should not use an employer’s or someone else’s computer/
device as they may be able to access your information.

If you want more information, please check the link on our 
[website/confirmation email/etc.]. If it is determined you require 
a physical exam you may still need to be assessed in person. You 
should also understand that virtual care is not a substitute for 
attending the Emergency Department if urgent care is needed. 
Are you ok to continue?

Documentation script

Informed verbal consent was obtained from this patient to 
communicate and provide care using virtual and other 
telecommunications tools. This parent/patient has been 
explained the risks related to unauthorized disclosure or 
interception of personal health information and steps they can 
take to help protect their information. We have discussed that 
care provided through video or audio communication cannot 
replace the need for physical examination or an in person visit 
for some disorders or urgent problems and the patient 
understands the need to seek urgent care in an Emergency 
Department as necessary.

Relevant Educational Resources

1. Glomerular diseases in general:
 https://www.cansolveckd.ca/gnregistry/about-gn
 https://www.ontariorenalnetwork.ca/en/kidney-care-

resources/living-with-chronic-kidney-disease/
about-glomerulonephritis

https://www.cansolveckd.ca/gnregistry/about-gn
https://www.ontariorenalnetwork.ca/en/kidney-care-resources/living-with-chronic-kidney-disease/about-glomerulonephritis
https://www.ontariorenalnetwork.ca/en/kidney-care-resources/living-with-chronic-kidney-disease/about-glomerulonephritis
https://www.ontariorenalnetwork.ca/en/kidney-care-resources/living-with-chronic-kidney-disease/about-glomerulonephritis
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 https://nephcure.org
 https://www.kidney.org/atoz/content/understanding- 

glomerular-diseases
 https://www.aboutkidshealth.ca/article?contentid=38

46&language=english
2. COVID-19-Specific:
 https://www.ontario.ca/page/2019-novel-coronavirus
 https://www.canada.ca/en/public-health/services/ 

diseases/coronavirus-disease-covid-19
 https: / /www.csnscn.ca/covid-19-emergency 

-preparedness-for-patients-and-caregivers
 http://www.bcrenalagency.ca/health-info/prevention-

public-health/novel-coronavirus-(covid-19)
 https://www.aboutkidshealth.ca/Article?contentid=3

863&language=English
 https://www.asn-online.org/covid-19/
 https://www.era-edta.org/en/covid-19-news-and- 

information/#toggle-id-4
 https://www.espn-online.org/covid-19/
 https://www.kidneycareuk.org/news-and-campaigns/

coronavirus-advice/

Information Sources

On Behalf of the CAPN COVID-19 Rapid Response Team:
https://www.lifelabs.com/covid-19-updates/
https://www.dynacare.ca/important-notices/covid-19-important- 
information.aspx
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