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Disclosures and caveats

Speaker, investigator, scientific expert MSD

Speaker Pfizer

Speaker, expert Moderna

I’m a hematologist and mainly these days doing allogeneic stem cell 
transplants and CAR T cell treatments so my views and this presentation 
reflect these facts.



Number of immunocompromised individuals

Estimated in the USA to be 2.7% of the adult population (7 million individuals)

Source – AMA

Estimated number in the UK – 500.000 individuals

Estimated number in the EU – approximately 8 million individuals

The numbers are constantly increasing!



General concepts

A heterogeneous group

Different causes of the immunocompromised state

Inherited (also in adults), infections (HIV), malignancies, treatments

A long list of therapeutic drugs and strategies

Immunosuppressed status varies over time



General concepts

There is an increased risk for contracting certain infections (pneumococci)

There is an increased risk for reactivating latent infections

Many (but not all) patients are at an increased risk for severe infections



The balance regarding vaccinations

Benefit

What’s the risk for severe disease? 

What’s the potential benefit (will the patient respond)?

Will an immune response have the same protective effect as in healthy 
individuals?

What are the risks?

Risk



Study data: Caveat!

(Almost) no true efficacy data exist

Toxicity data quite robust for many vaccines

”All” efficacy data is on surrugate endpoints e.g immune responses!

but

Absence of Evidence is not Evidence of Absence



Risks with inactivated vaccines

No evident major risks for direct side effects

Local side effects

Systemic side effects

Is there a  risk for immune activation complications (rejection, GVHD, 
autoimmune phenomena)?

Existing data suggest the risks are very low

However, an exception is mRNA vaccines against COVID-19

Increased risk with adjuvanted vaccines?



Risks with live vaccines

Possibility for vaccine induced disease especially in patients with suppressed T-cell 
immunity

Local or disseminated side effects

Risks for immune activation complications (rejection, GVHD, autoimmune 
phenomena)?

Existing data suggest that the risks are low although deaths after varicella-zoster
vaccinations were reported



Which are the most important infections?

Pneumococci

Influenza

SARS-CoV-2

VZV

HPV





Incidence of invasive pneumococcal disease 
(IPD) in immunocompromised hosts

Adults, ABCs database on 7 american states, 1999-2000

Kyaw MH et al. J Infect Dis 2005

Group Incidence (CI 95%) / 100 000 persons

Healthy subjects 8.8 (8.5-9)

Diabetes 51.4 (49.2-53.9)

Chronic respiratory failure 62.9 ( 59.8-66.3)

Chronic heart disease 93.7 (87.4-100.9)

Alcoholism 100.4 (94.1-107.7)

Solid tumor 300.4 (272.6-334.6)

HIV infection 422.9 (378.3-479.4)

Hematological malignancy 503.1 (422.2-622.3)



Shigayeva et al, CID 2016 

Risks for Invasive Pneumococcal Infections



Increased risk for Invasive Pneumococcal Infections

All > 4-fold increased risk

Many > 20-fold increased risk

Shigayeva et al, CID 2016 



Influenza



35348 adults; 10% immuncompromised

Higher proportion were vaccinated (53% vs 46%) 

IC patients had a higher mortality

IC patients > 65 years had a higher need for ICU care

IC patients were more likely to need mechanical ventilation 

IC patients had longer hospital stays



Influenza vaccination – clinical results in 
transplant patients

No randomized study vs placebo or no vaccination (difficult from an ethical
point of view to perform)

Cohort studies and ”compliance” studies have been reported

Vaccination can reduce the risk for influenza in HCT patients and severity in 
HCT and SOT patients
(Machado et al; Bone Marrow Transplant 2005; 36; 897-900; Piñana et al; Clin Infect Dis 2019; 68: 1894-1902; 
Kumar et al, Clin Infect Dis 2018; 67: 1322-29)



Seroprotection Clinical protection



Influenza vaccination and severity of disease

Vaccination can reduce the risk for progression to 
influenza pneumonia
(Piñana et al; Clin Infect Dis 2019; 68: 1894-1902; Kumar et al, Clin Infect Dis 
2018; 67: 1322-29)

Vaccination can reduce the risk for ICU admission
due to influenza
(Kumar et al, Clin Infect Dis 2018; 67: 1322-29)

Viral loads were higher in patients with pneumonia
and those requiring ICU. Vaccinated patients had
lower viral loads
(Kumar et al, Clin Infect Dis 2018; 67: 1322-29)



SARS-CoV-2/Covid-19



General comments

Severly immuncompromised patients had a high mortality early in the pandemic.

Major variations were found between different patient groups and given therapies

When the vaccines were introduced, these groups had a high priority for 
vaccination. 

However, very few formal clinical trials were performed in IS populatations



This is where we were

Spanjaart, et al; Leukemia 2021 Ljungman et al, Leukemia 2021

N = 56

N = 478

CAR T cell treated

Stem cell transplants



General comments - continued

Cohort studies and retrospective analyses showed decreased antibody
responses in IS patients. T cell responses can usually be elicited

Morbidity and mortality have decreased in these populations probably due
to several factors (variants, vaccination, therapeutic interventions)

Repeated doses of especially mRNA vaccines were (and are) recommended
by several national authorities

No safety (or efficacy) analysis has been performed on 5 – 6 – 7 or more
doses of mRNA vaccine. 



Where are we now?

Results from the EBMT registry

986 allogeneic HCT recipients

Improved survival

Decreased hospitalization

Decreased risk for LRTD

Mortality in fully vaccinated patients

2/207 patients (1%)

Ljungman et al; Frontiers Immunol 2023



Varicella-zoster virus 

(VZV)



Safety of live vaccines – example VZV



Recombinant zoster vaccine (Shingrix)

Bastidas et al; JAMA 2019



Another intriguing possibility

Can we prevent secondary malignancies by vaccination?

The logical vaccine to use would then be HPV vaccine

HPV vaccine is today recommended to children to decrease the risk for HPV infection and 
subsequent development of malignancies.

Transplant patients have an increased risk for HPV associated cancers 

It is unclear if HPV is cleared after primary infection or becomes persistent/latent 



Compliance to recommendations?

Patients and doctors!

663 HSCT recipients reviewed between December 2010 through February 2013 revealed that:

252 (38%) patients had received the first series of recommended vaccinations by 6 months

398 (60%) had received them by 1 year after HSCT

Ariza-Heredia EJ et al, Transplant Infect Dis 2014

We checked the situation ”at home” and were moderately better but far from 100% compliant

The reasons for not vaccinating varied a lot but were usually non based on the SOP



Vaccination compliance

PCV

PPSV23

Influenza

Vaccines 2022



Vaccine coverage; pneumococci and influenza



Summary

IS patients are many and the numbers are increasing.

Many patients are at risk for severe VPI 

Few well-designed studies have been targeted to these populations 

The compliance/vaccine coverage needs to be improved.

Thus, this should be an important part of the AIBs agenda



Thank you for your attention!

Questions?


