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Immunity to
COVID after
vaccinationin
First Nations
peoplesis
affected by
comorbidities

First Nations peoples of Australia
have disproportionate rates of
chronic comorbidities such as
diabetes and renal disease. A
study of COVID vaccinationin
First Nations peoples reveals that
perturbed antibody responses
canoccurinindividuals with
comorbidities in away strongly
associated with altered IgG
glycosylation patterns.

This is asummary of:
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The question

Australian First Nations peoples are at
increased risk of COVID-19-associated
morbidity and mortality for many reasons,
including higher rates of pre-existing
chronic conditions, marginalization from
health services and overcrowded housing
conditions'. However, data that describe
immunological responses to SARS-CoV-2
infection and COVID-19 vaccination are
lacking in this population. In our study,

we sought to define immune responses to
COVID-19 vaccination in Australian First
Nations peoples. Vaccine hesitancy, mis-
trustin health systems and English as a sec-
ond or third language pose potential bar-
riers tovaccine programsin First Nations
peoples?*. To enable sovereignty about
decision making and informed consent?,
we co-designed 23 individually localized
COVID-19 vaccine information videosin 9
First Nations languages and English. These
were shared through social media as part
ofthe broader vaccine rollout and played
toindividuals as part of the recruitment
process for this study.

Thediscovery

Werecruited First Nations and
non-Indigenous Australian people vacci-
nated with the BNT162b2 COVID-19 vaccine
and assessed theirimmunity before and
after vaccination at six time points. To
evaluate humoral immunity, we analyzed
antibodies directed to the receptor binding
domain (RBD) as well as neutralizing anti-
bodies for both the ancestral SARS-CoV-2
strain and variants of concern. We further
assessed antibody glycosylation patterns
and inflammatory milieu as these immune
parameters can affectimmune responses.
AsBcellsand T cells establish long-lived
immunological memory pools to mediate
rapid protection against subsequent infec-
tion, we assessed B celland T cell activation
and durability directly ex vivo using spike
protein-specific probes, peptide-HLA
classland Il tetramers, and activation and
functional assays. We further analyzed im-
mune responses to COVID-19 vaccination
relative to comorbidities in First Nations
and non-Indigenous participants.

We found that Australian First Na-
tions peoples elicit effectiveimmune
responses to COVID-19 vaccination,
including the production of neutralizing
antibodies, antibodies to the RBD and
spike-protein-specific B cells, CD4* and
CDS8*T cells. In First Nations participants,
antibody levels correlated with body mass
index and negatively correlated with age.
However, vaccinated participants with
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chronic conditions such as diabetes or
renal disease showed reduced antibodies
(Fig.1a), spike-specific B cells and follicular
helper T cells compared with participants
without these conditions. Diabetes and
renal disease were also strongly associated
with altered antibody IgG glycosylation
patterns (Fig. 1b) and increased IL-18 levels
before vaccination. These immune pertur-
bations were also found in non-Indigenous
people with comorbidities, which indicates
that they were related to comorbidities
rather than ethnicity.

Theimplications

Our study provides animmunological ba-
sis to support current vaccine recommen-
dationsin Australian First Nations popula-
tions and has important implications for
vaccinationregimens in individuals with
chronic conditions, particularly diabetes
and renal disease. The findings on comor-
bidity and immune response are particu-
larly important for Australian First Nations
peoples, who have disproportionate rates
of these chronic conditions compared to
the non-Indigenous population. Our study
supports Australian recommendations
for earlier and/or additional booster
doses of COVID-19 vaccines for high-risk
groups and indicates that the use of
monoclonal antibodies and immunomod-
ulatory therapies might also be important
considerations.

Many Indigenous populations in coun-
tries other than Australia show dispropor-
tionately high rates of diabetes and renal
disease compared to non-Indigenous
populations, with death rates from these
chronic conditions before COVID-19 being
higher than non-Indigenous populations®.
Future immunological studies in other
Indigenous populations are crucial to
understand the specific vaccination needs
of these populations.

Our observations suggest that antibody
glycosylation patterns, together with IL-18
levels, before vaccination might serve as
abiomarker for humoral responses after
vaccination, for COVID-19 or other infec-
tious diseases. Further studies that unravel
the link between antibody glycosylation
patterns, high IL-18 levels and reduced hu-
moral immunity might inform future vac-
cination and immunotherapy protocols.
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EXPERT OPINION
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“This is an interesting report that assesses
the immune response to vaccination in a
cohort of First Nations peoples in Australia.
This group has been at higher risk of
COVID-19 over the past 2 years and the
work seeks to uncover the determinants
that might underlie this risk. The major

finding is that First Nations peoples have
higher levels of comorbidity that correlate
with higher levels of non-glycosylated
antibodies and impaired humoral
immunity.” Paul Moss, University of
Birmingham, Birmingham, UK.

FIGURE

*%
2 S5 7
=
O 4
o __
— "o 3 -
S o
B S 2
8\-/
c T+
@©
g O T T T

WCM WCM CM

V1total GO abundance g=

*kk*k

(@]
o
]

B
(@)
I

(%)
&

o
s

WCM WCM CM

Fig.1|Lower anti-RBD IgG antibody levels and increased bulk IgG GO glycosylation levels in First

Nations people with comorbidities. a, ELISA showing ancestral RBD IgG in individuals with or without
comorbidities (CM or WCM, respectively) at visit 3 (V3, 28 days after vaccination with BNT162b2). FN, First
Nations peoples; NI, non-Indigenous cohort. b, Glycan profiling showing bulk IgG without galactose (GO) in
individuals with or without comorbidities such as diabetes and renal diseases; data were collected at visit 1

(V1, before vaccination). © 2023, Wang, Z. et al., CCBY 4.0.
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BEHIND THE PAPER

FROM THE EDITOR

As an infectious diseases clinical
researcher in the Northern Territory of
Australia, the potentially devastating
effect of COVID-19 for First Nations
communities was front and center when
planning this study. However, owing to
strict public health measures, not one First
Nations person in the Northern Territory
of Australia had been infected with
SARS-CoV-2 at the time of the vaccine roll
out and commencement of our study. In
this context, vaccine misinformation and
mistrust of health systems meant trusted

partnerships, information in participants’
first language, and ensuring informed
consent were more crucial than ever. Our
team'’s previous collaborative work looking
at influenza vaccine responses enabled
us to use our established relationships

to guide community consultation and
feedback to participants before, during
and after the study. In my opinion,
trusted relationships and true respectful
collaborations led to the success of this
study. J.D.
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“Indigenous populations globally have high
rates of mortality from COVID-19. This is a rare
study that comprehensively analyzed the
antibody and cellular immune response to
COVID-19 vaccination in a cohort of Australian
First Nations peoples. Focusing on this group
allowed the authors to uncover correlates
between specific immune parameters

and a high comorbidity burden that apply
across both Indigenous and non-Indigenous
groups, underscoring the value of studying
underserved populations.” loana Visan, Senior
Editor, Nature Inmunology

902


https://creativecommons.org/licenses/by/4.0/
http://www.nature.com/natureimmunology

	Immunity to COVID after vaccination in First Nations peoples is affected by comorbidities

	The question

	The discovery

	The implications

	Expert opinion

	Behind the paper

	From the editor

	Fig. 1 Lower anti-RBD IgG antibody levels and increased bulk IgG G0 glycosylation levels in First Nations people with comorbidities.




