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Antibody responses induced by different SARS-CoV-2  vaccines

Sadarangani, Nature Reviews Immunology 2021



Studies on vaccine immunogenicity in Fragile Patients are missing

Patients diagnosed with:

• Malignancies

• Neurological and immunological disorders

• Transplanted patients

• Primary Immunodeficency (i.e.DiGeorge, Wiskott-Aldrich)

• Secondary immunodeficency (i.e. Pharmacologycal)

• Dialysis and severe chronic renal failure

• Acquired immunodeficiency syndrome (AIDS)



SARS-CoV-2 Vaccination in Fragile Patients: open questions

• What’s the kinetic of immune response and its persistence?

• Should fragile patients receive additional doses of vaccine?
When?

• What’s the most effective vaccine?

• Which therapies should be avoided or interrupted?

• Does the vaccine interfere with any therapy?



«Waning immunity» in vaccinated fragile patients

HBV-specific CD8+ T cells

HBsAb

HBV-Specific T cell memory

Giacomet, PlosOne 2018



Immune response to SARS-CoV-2 infection

ADIM:
SARS-CoV-2 antigen-specific adaptive immune responses
• Antibody
• SARS-CoV-2 specific CD4+ T cells
• SARS-CoV-2 specific CD8+ T cells

SARS-CoV-2 CD4+ SARS-CoV-2 CD8+SARS-CoV-2 nAbs

ADIMSette, Cell 2021 Rydyznski Moderbacher, Cell 2020



Modes of immune activation in SARS-CoV-2 vaccines

Teijaro, NAture Reviews
| ImmuNology 2021

• Pfizer/BioNTech (BNT162b2)
• Moderna (mRNA-1273) mRNA

• AstraZeneca (ChAdOx1 nCoV-19)
• J&J/Janssen (Ad26.COV2.S)



Immune responses in SARS-CoV-2 vaccinated  fragile patients

Agrati, Frontiers in Immunology 2021



Humoral response in SARS-CoV-2 vaccinated 
solid organ transplant (SOT) recipients

Antibody levels and seroconversion rates to the SARS-CoV-2 mRNA vaccines are lower in SOT

Giannella, Transplant international 2021



Cellular response in SARS-CoV-2 vaccinated 
solid organ transplant (SOT) recipients

The exclusive assessment of antibodies is insufficient to identify COVID-19-vaccine responders

Schmidt, Am. J. Transplant 2021

• 40 SOT 
• 70 Controls. 
• two doses BNT162b2 
• two doses ChAdOx1

Humoral
immunity

Cellular 
immunity



Third dose of SARS-CoV-2 vaccine in 
solid organ transplant (SOT) recipients

An additional COVID-19 vaccine dose in SOT enhances antibody and T cell response and increases the proportion of responders

Hall, NEJM 2021



Immune responses in SARS-CoV-2 vaccinated  HIV-patients

HIV-Infection Ageing

Low grade chronic
inflammation

Immunosenescence

Reduced Vaccine efficacy

Impaired immune cell
functionality

Increased comorbidities

Inflammaging



Immune responses in SARS-CoV-2 vaccinated  HIV-patients

Frater, Lancet HIV 2021

• 54 HIV (all male, median age 42·5 years)
• on antiretroviral therapy (ART), 
• HIV viral loads <50 copies per mL
• CD4 counts > 350 cells per μL. 
• two doses ChAdOx1 4–6 weeks apart

Cellular response

Bezawit, CDI 2021

• 12 HIV (median age 52 years)
• on antiretroviral therapy (ART), 
• HIV viral loads <70 copies per mL
• Median CD4 counts 913 cells per μL. 
• two doses BNT162b2 28 days apart

Humoral response

Cellular response

No differences in humoral and cellular responses to COVID-19 vaccines between HIV patients and healthy donors
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Humoral response



Immune responses in SARS-CoV-2 vaccinated  HIV-patients

Touizer, Lancet HIV 2021

Patient with uncontrolled 

HIV replication do not 

respond to two doses of 

the BNT162b2 SARS-CoV-2 

vaccine



Immunological memory in SARS-CoV-2 vaccinated  HIV-patients

Biasin, in preparation 2021

• 7 HIV+ 
• 10 HIV-
• on ART
• two doses BNT162b2
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“Waning immunity “ profile in T lymphocyte from HIV+ SARS-CoV-2 Vaccinated subjects



Immune responses in SARS-CoV-2 vaccinated MS-patients

Sormani, EBioMedicine 2021

Impaired response to COVID-19 mRNA in patients under anti-CD20 therapies, positively correlates with time from therapy infusion

• 740 MS patients 
• 76% BNT162b2 and 24% mRNA-1273
• 87 untreated, 154 on ocrelizumab, 25 on rituximab, 85 on fingolimod, 25 on cladribine and 404 (51¢7%) on other DMTs

Other disease-modifying therapies (DMTs)



Immune responses in SARS-CoV-2 vaccinated MS-patients

Brill, Jama Neurology 2021

Patients with MS under anti-CD20 therapies generated comparable SARS-CoV-2–specific T-cell responses with healthy controls

• 112 MS patients 
• 2 doses BNT162b2
• 49 on Ocrelizumab 

Apostolidis, Nature Medicine 2021

Humoral response Cellular response

• 20 MS patients 
• BNT162b2 or mRNA-1273
• 19 on Ocrelizumab 1 on Rituximab

Humoral response Cellular response



Conclusions and 
future prospectives


