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Key messages on pathophysiology: 
the SARS-CoV-2 virus

• New coronavirus first identified in Wuhan City, 
likely to originate from bats

• Uses ACE-2 as receptor to enter host cells via 
the receptor binding domain (RBD) of the 
Spike (S) glycoprotein

• RNA dependent RNA polymerase is an 
essential enzyme for viral replication

• Viral mutants are continuously generated:
– Escape mutants selected under pressure of one 

monoclonal antibody in one individual

– Emergence of natural variants at population 
level

Jackson CB et al, Nat Rev Mol Cell Biol, 2022; Rockett R et al, NEJM 2022



Key messages on pathophysiology: 
the SARS-CoV-2 virus

Classification of new variant as Variant of Concern (VOC):
• Increased transmissibility

• Decrease in the effectiveness of public health and social measures 
or available diagnostics, vaccines or therapeutics

• Increase in virulence or changes in clinical disease presentation

Oude Munnink BB et al, Nat Med, 2021



Key messages on pathophysiology: 
the disease

• First cases were described as an interstitial pneumonia 
characterized by lymphopenia, hyperferritinemia and hypoxemia

• Early concept of different disease phases
• Now recognized as a ‘spectrum’

– Presymptomatic

– Mild/moderate/severe/critical

– Long Covid

Siddiq HK et al, J Heart Lung Transplant 2020



Key messages on pathophysiology: 
severe Covid-19

Host response determines progression to severe Covid-19

Adaptive immune response
• Production of antibodies and T 

cells

• Pre-existing T cell-mediated 
immunity due to cross reactivity 
with endemic coronaviruses

• Inborn defects in type I INF 
production or its downstream 
signaling pathway (3.5%)

• Antibodies against type I INF 
(13.5%, 94% men)

• Higher humoral response
• Decline of all lymphocyte subsets
• Accumulation of virus specific

T cells in lungs
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Bastard P et al, Science 2020; Zhang Q et al, Science 2020;
Moss P, Nat Rev Immunol 2022

Innate immune response
• Immune cells recognize SARS-

CoV-2 through pattern recognition
receptors (PRR)

• PRR activation leads to type I 
interferon (INF) productionH
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Key messages on pathophysiology: 
severe Covid-19

Host response determines progression to severe Covid-19

Young subject
Robust type I INF response

Mild Covid-19

Older subject
Delayed type I INF response

Severe/critical Covid-19

Type I INF response deficiency
Absent type I INF response
Critical Covid-19 and death

Carvalho T et al, Nat Rev Immunol, 2021



Key messages on pathophysiology: 
persistent disease

• Described in severely immunocompromised patients e.g., mantle 
cell lymphoma, acute lymphocytic leukemia treated by allogenic 
stem cell transplantation

• Characterized by accelerated viral evolution, predominantly in the S 
gene and the RBD

• Case reports suggest treatment with (repeated) administration of 
monoclonal antibodies may be successful

Choi B et al, NEJM, 2021; Bailly B et al, Clin Infect Dis 2022 
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Prevention of Covid-19 in dialysis: 
Measures apart form vaccination

• Aerosols are the main transmission route

• Early recognition of symptomatic patients

• Social distancing, masking and cohorting

• Screening of patients and personnel (outbreak)

• Ventilation
– Use of CO2 concentration as estimate for ventilation flow

– Concentration under 900 ppm considered as ‘well ventilated’ 

– Determination of nominal capacity in absence of regular CO2 

measurements

– Measures to augment ventilation:
• Opening of windows and/or outside doors

• Air purifiers

• Decrease number of patients in the room

REHVA Covid 19 guidance version 4.1 2021, Taskforce Ventilatie Version 2.0, 2021; CDC



Prevention of Covid-19 in dialysis: 
vaccination

Vaccine Class Efficacy
phase III*

No of 
injections

Side effects

Comirnaty
(Pfizer/BioNTech)

mRNA 91% 2 (3 w) Pericarditis and myocarditis

Spikevax (Moderna) mRNA 93% 2 (4 w) Pericarditis and myocarditis

Janssen/Johnson & 
Johnson

Adenoviral 53% 1 Thrombosis with 
thrombocytopenia

Vaxzevria
(AstraZeneca)

Adenoviral 81% 2 (12 w) Thrombosis with 
thrombocytopenia

Nuvaxovid (Novavax) Protein 
subunit

90% 2 (3 w)

*symptomatic Covid-19, complete analysis

Vaccine efficacy (VE) = 
Risk among unvaccinated - risk among vaccinated /
Risk among unvaccinated



Prevention of Covid-19 in dialysis: 
immune correlates of protection

• Phase III trails excluded vulnerable populations, including 
dialysis patients

• Immune correlate of protection are needed to document 
efficacy in these patients

• Binding and neutralizing antibodies against S protein (on day 
28 after second dose) and RBD are predictors of protection 
against symptomatic disease

Gilbert P et al, Science 2022; Feng S et al, Nat Med 2021

Spikevax Vaxzevria



Prevention of Covid-19 in dialysis: 
response after primovaccination

• Over 30 studies have reported the humoral response in patients 
with end-stage renal disease using serial ELISA measurements 
of anti-S antibodies

• The response rate was found to be lower than in controls

• Highest quality studies found a low non-response rate (2-5%)

Chen J-J et al; JAMA Netw Open 2021; Galmiche S et al, Clin Microbiol Infect 2021



Prevention of Covid-19 in dialysis: 
dynamics after primovaccination

A Belgian multicentric observational study in 543 revealed an incomplete 
and delayed immune response and a blunted cellular response

Van Praet J et al, JASN 2021



Prevention of Covid-19 in dialysis: 
predictors of early immune response

• Covid-19 experience
• Vaccine type:

– Moderna > Pfizer
– Pfizer > AstraZeneca (humoral response)
– mRNA vaccines > Janssen (humoral response)

• Use of immunosuppressive drugs
• Serum albumin, lymphocyte count and total IgG
• Hepatitis B vaccine nonresponder status
• Dialysis vintage
• Immune senescence markers (cellular response)

• Percentage memory CD4+ T cells

• Percentage CD28null T cells

Van Praet J et al, JASN 2021; Anand S et al, Ann Intern Med 2021;
Carr EJ et al, Lancet 2021; Van Praet J, unpublished data



Prevention of Covid-19 in dialysis: 
Need for an early third dose?

• The French National Authority for 
Health recommended a third booster 
vaccine at least 4 weeks after the 
second dose for all dialysis patients

• Two studies using the Comirnaty 
vaccine evaluated humoral response:
– 33% and 54% of the non-responders 

after 2 doses responded to the third 
dose

– The greatest increases in antibody 
levels were seen in patients who had 
lower antibody levels after the second 
dose and longer intervals between the 
second and third doses

Bensouna L et al, AJKD 2022; Dekervel M et al, Clin Kidney J 2021 



Prevention of Covid-19 in dialysis:
waning immunity and the variants

• Vaccine efficacy wanes over time, e.g. Comirnaty 

• Efficacy against symptomatic Covid-19 is decreased for certain 
variants
– Delta < Alpha and original wild-type

– Omicron: 2 doses of Comirnaty protect 66% at 2 to 4 weeks, 
dropping to 8.8% at 25 weeks of more

• Breakthrough infection after vaccination is substantially less 
likely to cause severe disease compared to unvaccinated 
individuals

Period after first vaccine Vaccine efficiency* (95% CI)

0-2 months 96.2 (93.3 − 98.1)

2-4 months 90.2 (86.6 − 92.9)

4-6 months 83.7 (74.7 − 89.9)

*symptomatic Covid-19

Thomas SJ et al, NEJM 2021;Lopez Bernal J et al, NEJM 2021; Andrews N et al, NEJM 2022



Prevention of Covid-19 in dialysis: 
boosting the immune response

• Booster immunizations are well established in vaccination 
protocols against other infectious disease and counteract the 
decline in vaccine induced immunity

• Observation data from UK indicate high absolute VE (94-97%) 
against most variants from Comirnaty or Spikevax boosting in 
the general population
• Boosting with Spikevax increases protection for Omicron, which wanes 

over time (e.g., after Comirnaty primary course: 74%)

• Increase in neutralizing antibodies in dialysis patients against 
Delta and Omicron after the third Comirnaty dose

Carr EJ et al, Lancet 2022; Andrews N et al, Nat Med 2022; Andrews N et al, NEJM 2022
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Treatment of Covid-19 in dialysis: a 
challenge for the clinician

• Daily publication of new studies, often as non-
peer review preprint version

• Publication of poorly verified evidence

• Dialysis patients were abandoned from clinical 
trials

• Most trials were performed in the pre-
vaccination era and with predominance of other 
circulating variants



Treatment of Covid-19 in dialysis: 
which interventions did work

Stage Intervention* Primairy endpoint Evidence

Early mild-moderate
with risk factor

Sotrovimab Hospitalisation or all-cause 
mortality

RCT

Early mild-moderate
with risk factor

Molnupiravir Hospitalisation or all-cause 
mortality

RCT

Early mild-moderate
with risk factor

Remdesivir Hospitalisation for Covid-19 
or all-cause mortality

RCT

Moderate-severe
suPAR ≥ 6 ng/ml

Anakira** Clinical status RCT

Severe (not critical) Therapeutic-dose 
anticoagulation

Support-free days and in-
hospital mortality

RCT

Severe-critical Baricitinib** Time to recovery RCT

Severe-critical Tofacinib** Death or respiratory failure RCT

Severe-critical Dexamethasone All-cause mortality Meta-analysis

Severe-critical IL-6 receptor 
antagonists***

All-cause mortality Meta-analysis

*Only drugs currently available in Belgium are listed
**not reimbursed for Covid-19
***not reimbursed in Covid-19, benefit in only when co-administered with corticosteroids, 
most evident benefit in non-mechanical ventilated patients
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Treatment of Covid-19 in dialysis:
the latest news on mAb

• In patients admitted to hospital with COVID-19 casirivimab/ 
imdevimab reduced 28-day mortality in patients who were 
seronegative at baseline but not in those who were seropositive 
at baseline

• Preliminary findings suggest this combination might not be 
effective against the Omicron variant

RECOVERY Collaborative Group, Lancet 2022



How I treat Covid-19 in dialysis

• I administer sotrovimab 500 mg IV to patients with mild-moderate 
disease who are unvaccinated or did non respond to vaccination 
and present within 7 days of a positive test
– In absence of sotrovimab I would consider remdesivir 200 mg IV on day 

1 and 100 mg on day 2 and 3

• I administer dexamethasone 6 mg daily for 10 days and therapeutic 
low-molecular weight heparins (unless contra-indicated) to patients 
with severe (not critical) disease
– In patients without anti-S antibodies, I administer sotrovimab 500 mg

• In case of persistent Covid-19 I administer sotrovimab 500 mg, and 
would consider repeating the treatment
− I would decrease the dose of immunosuppressive medication



Take home messages

• Due to circulation of mutants associated with different 
virulence and ineffectiveness of some therapeutics, 
determination of the SARS-CoV-2 variant should be 
integrated in standard clinical practice

• Patients receiving dialysis should be vaccinated with 
mRNA vaccines, preferably SpikeVax

• The waning immunity and decreased effectiveness of 
vaccines against emerging variants supports the use of 
boosters in this population

• Early determination of anti-S antibodies after Covid-19 
infection is essential for rational use of monoclonal 
antibodies


