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Background |

Inborn errors of immunity (IEl) are a group of nearly 500 rare
diseases caused by genetic defects that result in the specific
impairment of normal immune function. Phagocy e

PRIMARY IMMUNODEFICIENCIES DISTRIBUTION

Collective prevalence - 1:1000 to 1:5000.

Combined Cellufar
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The most common IEl are predominantly antibody deficiencies - ‘e
selective IgA deficiency and common variable immunodeficiency

(CVID).
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unexplained polyclonal lymphoproliferation

AND diagnosis after 4th year of life
affected family member with antibody deficiency

AND undetectable serum IgA (when measured with
nephelometry less than 0.07 g/L) but normal

serum 1gG and IgM (measured at least twice) AND marked decrease of IgG and marked decrease of IgA with or without low IgM levels
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AND secondary causss of hypogammaglobulinemia (measured at least twice; <2SD of the normal levels for their age) \v:;,: ! ','
have been excluded. AND at least one of the following: (\ autos i guto. N
AND normal IgG antibody response to all vaccinations e poor antibody response to vaccines (and/or absent isohemagglutinins); ie, absence of \\ immunity ! "inflammation >
AND Exclusion of T-cell defect protective levels despite vaccination where defined . ] ! 50
e low switched memory B cells (<70% of age-related normal value) \\‘~_ 5 : _,/’
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AND secondary causes of hypogammaglobulinemia have been excluded (eg, infection, protein
loss, medication, malignancy)
RT{ 1A '"\|_1 ADI \H AND diagnosis is established after the fourth year of life (but symptoms may be present before’
UNTVERSITY AND no evidence of profound T-cell deficiency, defined as 2 of the following (y = years of life)
! Che ! e CD4 numbers/microliter: 2-6 y < 300, 6-12 y < 250. >12 y < 200
e 9% naive of CD4: 2-6 y < 25%. 6-16 y < 20%. >16y < 10%
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Background Il

A higher morbidity and mortality from SARS-CoV-2 has been described and vaccination is the
most effective form of prophylaxis in these patients.

The mechanisms of somatic mutation and selection in germinal centers that lead to
differentiation of mature class-switched memory B cells and antibody secretion may be
altered in patients with specific antibody deficiencies.

Assessment of cellular response specific for the SARS-CoV-2 antigen is important when
evaluating vaccine-specific responses.

However, the durability of humoral and especially cellular immune responses in this specific
group remains to be clarified.

The primary objective of this study was to evaluate a longer-term SARS-CoV-2 spike-specific
humoral and cellular immune response in patients with primary antibody deficiencies
compared to healthy controls of the same age.

The secondary objective was to identify markers that are associated with a better immune
response after COVID-19 vaccination in the patient group.
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= Common variable immunodeficiency
= Selective IgA deficiency
= Controls Humoral response was evaluated T cell response was detected by an
using an ELISA assay that detects IGRA assay QuantiFERON SARS-CoV-

specific SARS-CoV-2 IgG antibodies 2, which measures CD4+ and CD8+ T
against S1 domain of spike protein. cell immune responses to S1 and S2
antigen pools.
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Methods II

Relevant clinical data on patients were obtained from patient electronic health records,
including data on family history of IEl, treatment, history of SARS-CoV-2 vaccination and
infection, confirmed by a PCR, clinical characteristics, including prior infections,
bronchiectasias, autoimmunity, polyclonal benign lymphoproliferation, granulomatous
disease, enteropathy and malignancy.

T and B cell subclass phenotyping was performed by flow cytometry to identify
immunological correlates with the magnitude of SARS-CoV-2 vaccine-specific immune

response:

B cell panel: naive B cells (CD19+CD27-IgM+IlgD+), marginal zone B cells (CD19+CD27+IgM++IgD+), switched memory B
(CD19+CD27+IgM-IgD-), IgM-only memory B cells (CD19+CD27+IgM++IgD-), transitional B cells (CD19+IgD+CD27-
IgM++CD38++), CD21low B cell (CD19+ IgM+,CD21-CD38-), plasmablasts (CD19+CD21+CD38+++IgM-), atypical
memory B cells (CD19+CD21-CD27-IgD-);

T cell panel: CD3+CD4+CD27+CD45RA+ naive T helper cells, CD3+CD4+CD27+CD45RA- central/transitory memory T
helper cells, CD3+CD4+CD27-CD45RA- effector memory T helper cells, CD3+CD4+CD27-CD45RA+ terminally
differentiated T helper cells, CD3+CD4+CD31+CD45R0- recent thymic emigrant T cells, CD3+CD8+CD27+CD45RA+
naive T cytotoxic cells, CD3+CD8+CD27+CD45RA- central/transitory memory T cytotoxic cells, CD3+CD8+CD27-
CD45RA- effector memory T cytotoxic cells, CD3+CD8+CD27-CD45RA+ terminally differentiated T cytotoxic cells,
CD3+CD4+FOXP3+CD127dim T regulatory cells.
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Results | - CVID .. Selective IgA deficiency
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= Women = Negative

The median age was 38.5 (IQR=21) years
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Vaccinations:

Pfizer BioNTechBNT162b2, N=18 (patients), N=12 (control)
Spikevax mRNA-1273, N=9 (patients), N=3 (control)
Jcovden Ad26.COV2, N=1 (patients), N=0 (controls)

The median time after vaccination was 173 (IQR=142) days,
ranging from 25 to 345 days in the patient group and 215
days (IQR=201) in control group (p=0.156)
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Results I

P=0.708
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Selective IgA deficiency 0.5052 (0.92)

Control group 0.5503 (0.68)



Results IV
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Age did not significantly influence the extent of humoral or cellular response in any of groups.

No differences in humoral or T cell immune responses were found when dividing patients
according to their clinical parameters or previous COVID-19.

No statistically significant differences were detected between SARS-CoV-2 specific cellular
immune responses and T lymphocyte subtypes, nor between SARS-CoV-2 specific humoral or

cellular immune responses and B lymphocyte subtypes.
Bl RIGA STRADINS

e——a

el N TVTRSITY



Conclusion

The results of this study indicate that markers of the sustained SARS-
CoV-2 spike-specific humoral and cellular immune response are
detectable almost up to a year after vaccination either in patients
with primary antibody deficiencies as well as in healthy controls.

Despite on the significantly lower median levels of anti-spike 1gG
response in CVID patients than in healthy controls, the T cell response
was unchanged in all studied groups.
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