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COVID-19 vaccine pipeline (Oct. 2020)

Jeyanathan M, et al. Nat Rev Immunol 2020; 20:615-632



COVID-19 vaccine pipeline
Inactivated virus vaccine
Preservation of the integrity of the virus particle, which serves as the immunogen

VLP or nanoparticle vaccines
Viral proteins are co-expressed to form non-infectious particles (lack the viral genome)

Protein subunit vaccines
Key viral proteins/peptides that can be manufactured in vitro (i.e. in bacteria)

Virus-vectored vaccines
Gene(s) encoding pathogen antigen(s) are cloned into non-replicating or replicating
virus vectors (such as adenovirus)

DNA and mRNA vaccines
DNA: viral antigen(s) encoded by a recombinant DNA plasmid are produced in host 
cells via a sequential transcription-to-translation process
mRNA: synthesized by in vitro transcription and produce viral antigen(s) in the
cytoplasm through direct protein translation in vivo

Live-attenuated virus vaccines
Virus is attenuated by in vitro or in vivo passage or reverse-genetic mutagenesis
The resulting virus becomes non-pathogenic or weakly pathogenic

Dai L, et al. Nat Rev Immunol 2021; 21:73-82



COVID-19 vaccine pipeline

IM (intramuscular), RBD (receptor-binding domain), RM (respiratory mucosal)

Jeyanathan M, et al. Nat Rev Immunol 2020; 20:615-632



4 major structure proteins:
S (spike)
M (membrane)
E (envelope)
N (nucleocapsid)

S-protein:
S1 subunit
(RBD, receptor-binding domain)
S2 subunit

SARS-CoV-2 S protein binds to its
host receptor, the dimeric human 
angiotensin-converting enzyme 2 
(hACE2), and dissociates the S1 
subunits

Structure rearrangement of the S2 
subunit, required for virus-host 
membrane fusion

RBD is an attractive vaccine target; RBD-dimer/-trimer has been shown to enhance the immunogenicity of RBD-based vaccines

Dai L, et al. Nat Rev Immunol 2021; 21:73-82

COVID-19 vaccine targets



COVID-19 vaccines
How do approved vaccines perform in “healthy individuals“? 

Windpessl M, et al. Nat Rev Nephrol 2021; online ahead of print.
Kronbichler A, et al. Nephrol Dial Transplant 2021; online ahead of print.



123 patients with “renal disease“

133 patients with “renal disease“

Limited data on patients with renal diseases

Polack FP, et al. N Engl J Med 2020; 383:2603-2615



Longevity of antibody response (BNT162b2)

HCS (panel of sera from SARS-CoV-2 convalescent patients)

Sahin U, et al. medRxiv preprint, doi: 10.1101/2020.12.09.20245175



Baden LR, et al. N Engl J Med 2021; 384:403-16
Skowronski DM, et al. N Engl J Med 2021, online ahead of print.

Is a single dose sufficient?
In healthy individuals probably YES
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Kronbichler A, et al. Nephrol Dial Transplant 2021; online ahead of print.



Measurement of vaccine efficacy

Alp Ikizler T, et al. Kidney Int 2021, online ahead of print.



Vaccine efficacy in dialysis patients (BNT162b2)

Antibodies measured at least 7 days after second dose
54/56 dialysis patients (96%) had an antibody response (Abbott test, 50 AU/ml or higher)
IgG levels 2900 in dialysis patients, 7401 in the control group (p<0.001)
Age was an independent predictor of a reduced antibody response

Grupper A, et al. Clin J Am Soc Nephrol 2021, online ahead of print.

Israel (Abbott antibody test)



Vaccine efficacy in dialysis patients (BNT162b2)
Austria (Roche antibody test)

Antibodies were measured 3 weeks after second dose

171 U/ml versus 2500 U/ml (Roche Elecsys®)

Age again a predictor of poor response

Patients with a response to hepatitis B vaccine have
higher SARS CoV-2 antibody titers (non-significant)

Simon B, et al. medRxiv preprint (10.1101/2021.03.26.21254259)



Side effects in dialysis patients (BNT162b2)
After the second dose

LOCAL AEs SYSTEMIC AEs

Grade 1: mild, does not interfere with activity
Grade 2: moderate, interferes with activity
Grade 3: severe, prevents daily activity

Simon B, et al. medRxiv preprint (10.1101/2021.03.26.21254259)



Efficacy over time in dialysis patients (BNT162b2)

13 patients with a history of COVID-19

56 COVID-19 naive patients

Seropositivity rate at last follow-up 86%
Age > 70 years associated with lower seroresponse
rates (75%)

Seropositivity rate was 10/56 (18%) before second
injection and 43/52 (82%) at last follow-up

Attias P, et al. Kidney Int 2021, online ahead of print.



Vaccine efficacy in transplantation (mRNA vaccines)
14-21 days after dose 1 (EUROIMMUN/Roche assays)

Boyarsky BJ, et al. JAMA 2021, online ahead of print.



Vaccine efficacy in transplantation (mRNA vaccines)
29 days after dose 2 (EUROIMMUN/Roche assays)

Boyarsky BJ, et al. JAMA 2021, online ahead of print.



Vaccine efficacy in transplantation (mRNA vaccines)
10-20 days after 2nd dose (DiaSorin SpA LIAISON SARS-CoV-2 S1/S2 assay)

100% 37.5%
51/136

median  189.0                5.9

1.66

1.43

1.3

1.47

Grupper A, et al. Am J Transplant, online ahead of print.



Vaccine efficacy in transplantation (mRNA vaccines)
1 week after booster vaccination (BNT162b2)

39/39 1/39 22/26 39/39 0/39 20/26

Antibody response

T-cell response

Sattler A, et al. medRxiv preprint; doi: 10.1101/2021.04.06.21254963.



Vaccine efficacy during intake of immunosuppression
(mRNA vaccines)

Prednisone

B-cell depletion

10-fold reduction in titers
Seropositivity decreased
from 92% in patients off 
prednisone to 65% in 
prednisone-users

BCDT within 6 months
36-fold reduction in titers
10 patients received
BCDT, only 50% with
seropositivity

Deepak P, et al. medRxiv preprint. doi: 10.1101/2021.04.05.21254656.



Can mRNA vaccines stop transmission?
It seems to reduce the spread of COVID-19

Infection cycle threshold (Ct)

Levine-Tiefenbrun M, Nat Med. Doi: 10.1038/s41591-021-01316-7.



Real-life data from Israel

Haas EJ, Lancet 2021, online ahead of print.

Can mRNA vaccines stop transmission?



Real-life data from Israel

Haas EJ, Lancet 2021, online ahead of print.

Can mRNA vaccines stop transmission?



Are vaccines provoking relapses/rejections?

Kervella D, Kidney Int 2021, online ahead of print.



Patients with kidney diseases have a weaker antibody response and there are more
non-responders (measurement of cellular immunity?). We need to learn the impact
of non-response on COVID-19 infectious risk and severity thereof

What is the most potent vaccine in our cohorts (Moderna/mRNA-1273?)

What is the best timing to vaccinate patients (MMF users? Rituximab users?)?

Defining the ideal time point to booster our patients! Switch to other vaccine
platforms in non-responders (ethical considerations)

Discussion/Outlook
Where do we go from here?


