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• DSMB:
• Janssen – RSV Vaccines
• Biogen – Covid, SLE therapeutics
• Atea – Covid therapeutics
• Adamis – Covid therapeutics

• Advisory Boards:
• Gilead – Covid therapeutics
• Adagio – Covid therapeutics
• Regeneron – Covid therapeutics
• Synairgen – Covid therapeutics

DISCLOSURES:



Epidemiology:

Ourworldindata.org
www.nytimes.com/interactive/2021/us/covid-cases.html
last accessed March 6th, 2022 

USA Mortality: 957,000
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Where to start?



What can we measure?

• Binding antibodies
• Very easy to measure (ELISA, Luminex, MSD)
• A reasonable measure of an intact immune response (eg, HIP)
• Do not necessarily reflect functional activity



What can we measure?

• Binding antibodies
• Neutralizing antibodies

• Measure of the ability to block infection
• Can be done with “real” virus or pseudovirus assays
• Neutralizing “real” virus in “real” cells can be challenging, require high BSL
• Pseudovirus neutralizing assays are artificial—may not be the same in vivo
• Inhibition of only one part of the virus life cycle



What can we measure?

• Binding antibodies
• Neutralizing antibodies
• Antibody-dependent phagocytosis (ADP)

• Measure the ability of antibodies
to promote virus ingestion

• Virus clearance mechanism
• Somewhat more complex assay
• Can be done with model systems

(eg, coated beads)



What can we measure?

• Binding antibodies
• Neutralizing antibodies
• Antibody-dependent phagocytosis (ADP)
• Antibody-dependent cellular

cytotoxicity (ADCC)
• Measure the ability of antibodies

to promote infected cell killing
• Infected cell clearance mechanism
• More complex assay to perform
• Can be done with model systems

(eg, coated cells)



What can we measure?

• Binding antibodies
• Neutralizing antibodies
• Antibody-dependent phagocytosis (ADP)
• Antibody-dependent cellular

cytotoxicity (ADCC)
• T cell responses

• Measure T cell killing (or help)
• Infected cell clearance mechanism
• Complex assay to perform



Are there other styles of 
vaccines widely used?

(a) Viral Vector Vaccines
-eg: J&J, Astra-Zeneca Covid

(b) mRNA Vaccines
- Moderna , Pfizer Covid

Modern Vaccinology Techniques – Subunit:



Lesson #1: Seroconversion is Lower











Comparable with Influenza:



Lesson #2: Not all immunosuppression is the same



Lesson #2: Not all immunosuppression is the same

Ou, Transplantation, May 2021



Lesson #2: Not all immunosuppression is the same



Lesson #2: Not all immunosuppression is the same
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Strauss, Liver Transplantation, Aug 2021 



Lesson #2: Not all immunosuppression is the same

Hallet, JHLT, Aug 2021
Strauss, Liver Transplantation, Aug 2021 



Lesson #3: Timing is Critical



Lesson #3: Timing is Critical



Lesson #4: Dosing variability can help



• 101 SOTx French cohort, 3x Pfizer mRNA doses

• 78 kidney, 12 livers, 8 thoracic; median age 58, ~5yrs out

• Of the 59 negative prior to dose 3:
• Almost half responded

• Of the 40 positive prior to dose 3:
• Titres went up 36  2676

Lesson #4: Dosing variability can help



Worse response if you’re:
- Older

- T/B cell cytopaenic
- Take More immunosuppression

- Worse renal function

Lesson #4: Dosing variability can help



Lesson #4: Dosing variability can help











Lesson #4: Dosing variability can help



Vaccinations for Omicron:

Andrews et al. 2022

During the Omicron period:

During the 2 months after a third dose:
VE against COVID-19–associated ED/UC visits = 87% 
VE against hospitalizations = 91%

By 4 months post third dose:
VE against COVID-19–associated ED/UC visits = 66% 
VE against hospitalizations = 78%

UK USA

Ferdinands et al. 2022



Lesson #5: Not all vaccines equal



Lesson #6: Vaccination can attenuate 
disease despite incomplete seroconversion 
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Lesson #6: Vaccination can attenuate 
disease despite incomplete seroconversion 



Knowledge Gaps: Pediatric Vaccinations:

Pfizer-BioNTech vaccine, 3mcg dose

(5-16 get 10mcg; adults get 30mcg)

6-24months met non-inferiority compared to adults
2-5year old population did NOT attain the same 
immunogenicity as adults

FDA asked Pfizer to add a 3rd dose.  Studies ongoing

(( additional 5-11yr old 3rd dose studies underway)



Rate of confirmed infection:

Lower in people 12+ days after their fourth dose 
than among those who received only three doses by 
factors of 2.0 (95% confidence interval [CI], 2.0 to 
2.1).

The rate of severe illness was lower by factors of 4.3 
(95% CI, 2.4 to 7.6).

Vaccine efficacy (VE) against infection was”
Pfizer=  30% (95%CI:-9% to 55%)
Moderna = 11% (95%CI:-43% to +43%)

Ie: Breakthroughs remained common, yet mild.

https://www.medrxiv.org/content/10.1101/2022.02.15.22270948v1
https://www.medrxiv.org/content/10.1101/2022.02.01.22270232v1

Knowledge Gaps: Second boosters?

https://www.medrxiv.org/content/10.1101/2022.02.15.22270948v1


COVID Vaccinations:

• Required 3rd dose to complete original series, a month after original



COVID Vaccinations:

• Required 3rd dose to complete original series, a month after original

• Booster, after original series, now just 3m after completion



Knowledge Gaps: 



Future Uncertainties?:

https://covid.cdc.gov/covid-data-tracker/#variant-proportions



Perceived severity COVID is not a serious condition in someone like me. 
COVID is not a serious condition for those around me

Perceived 
susceptibility

I am not at risk from getting COVID, I stayed safe so far
I am not at risk for getting sick with the COVID during this pregnancy.

Perceived benefits
The COVID vaccine is ineffective
Vaccination during pregnancy will not protect my baby from COVID 
complications

Perceived barriers

Cost / access
I will experience harmful side effects from the vaccine; it might give me COVID.
The vaccine hurt my chances of becoming pregnant
I don’t have enough information
Mixed information from experts

Knowledge Gaps: 
Countering growing Vaccine Hesitancy



Freedom of Choice

• Right to choose whether to immunize 
• I know what’s best for myself
• Belief risks outweigh the benefits of vaccines
• Do not trust organized medicine, public health
• Do not trust government health authorities
• Do not trust pharmaceutical companies
• Ethical, moral or religious reasons

Pediatrics. Volume 138, Number 3, 2016

https://www.sciencemag.org/news/202
0/06/just-50-americans-plan-get-covid-
19-vaccine-here-s-how-win-over-rest



Tixagevimab / Cilgavimab:
• >18yrs, 2:1 randomization
• 5197 patients (3460 active arm)
• At ‘high-risk’ for COVID19
• Endpoints: Symptomatic COVID+ Infection ; 

Hospitalizations / Mortality

• Demographics:
• Mean age 57yrs, 36% HTn, 14% DM, 8% CVD

Relative Risk 
Reduction = 77% for 
symptomatic illness



Tixagevimab / Cilgavimab:



Proposed Prioritization Tiers:
1) Received B-cell depleting therapies (e.g. rituximab, obinutuzumab, 
ocrelizumab, alemtuzumab) within last 6 months & age > 65

2) Received B-cell depleting therapies , within the last 6 months, and age < 
65yrs. Any ongoing use of BTK inhibitors (ibrutinib, acalabrutinib)

3) Received allogeneic HCT or CAR-T therapy within the past 6-12 months

4) Lung transplants, other SOT recipients on continual belatacept therapy, or 
multiple myeloma (actively receiving treatment);

5) Autologous HCT, or other solid organ transplants age > 65 yrs and within 6 
months of transplant

6) Other actively treated hematologic malignancies or severe congenital 
immunodeficiency syndromes; patients receiving high-dose cyclophosphamide 
or similarly immunosuppressive regimens

7) Solid tumor malignancies or inflammatory syndromes on 
immunomodulatory chemotherapy (eg: high-dose cyclophosphamide); advanced 
AIDS

8) Other groups not previously mentioned.

Dispensing:



So where are vaccines headed?

1. Combination mRNA vaccines 2. Universal influenza vaccines

FluA + RSV + Covid combined



Review:

1. Seroconversion is lower in SOT and Heme malignancy patients
2. Not all immunosuppression is the same
3. Timing is critical
4. Dosing variability can help
5. No all vaccines created equal
6. Vaccination attenuates disease even with incomplete seroconversion

7. … Much still to learn… !!



Questions?
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