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COVID-19 post-vaccination recommendations for
primary immunodeficiency
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This has been a very difficult and challenging time for
humanity to combat the coronavirus disease 2019
(COVID-19) pandemic (Zhu et al. 2020). Science stood
up to the challenge in the most admirable manner
by producing an unprecedented vaccine against
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (Polack et al. 2020; Sahin et al. 2020;
Baden et al. 2021; Sadoff et al. 2021). This highly effec-
tive vaccine was also recommended and administered
to individuals with inborn errors of immunity that lead
to primary immunodeficiency (PID) (Roifman and
Vong 2021). While multiple studies have confirmed
the efficacy of the vaccine in preventing significant
disease in the general public (Dagan et al. 2021; Haas
et al. 2021; Lopez Bernal et al. 2021), this protective
effect has not been thoroughly evaluated in immune
compromised hosts (Barda et al. 2021). In addition to
the inherents fault in their immune system, patients
with immune disorders were also sheltered from expo-
sure to the virus, making vaccine efficacy evaluation dif-
ficult (Meyts et al. 2021; Shields et al. 2021; Quinti et al.
2020; Marcus et al. 2021).

PID encompasses a growing number of patients with
a common set of manifestations including recurrent
and (or) severe microbial infections, autoimmune
features, and increased association or predisposition to
cancer (Bousfiha et al. 2020). PID is a highly hetero-
geneous group of disorders caused by genetic variation
in more than 450 different immune-system related
genes. Clinical presentation and immune lesions

frequently vary widely among different gene defects,
different variants in the same gene, and even cases
within the same family bearing the same mutation.

While the various components of the immune system
normally function interdependently, the humoral and
cellular components play a critical role in the response
to vaccines (Pulendran 2014). Most immune disorders
can be classified as adversely affecting mostly
immunoglobulin and antibody production (humoral),
predominately T cell deficiency (cellular defect) or a
combination of both (combined immunodeficiency)
(Roifman et al. 2012). Upon exposure to a pathogen
(virus, bacteria), both arms of the immune system co-
operate to produce adequate antibodies as well as
propagating some T cell populations critical in battling
infection in response to microbial exposure or vaccines
(Igietseme et al. 2004; Crotty 2015).

The lack of response to vaccination in some extreme
cases of profound T cell deficiency, such as severe com-
bined immunodeficiency (SCID), can be predicted. But,
in most other immune defects the degree of response
and resulting level of protection can be highly variable
and difficult to predict, hence, the recommendation by
experts to offer vaccination to all these patients
(Bonilla 2018).

Evaluation of vaccine efficacy is routinely done by
measuring titer levels of specific antibodies and less
frequently by studying in vitro T cell responses
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(Paris 2020). In the case of COVID-19, these assays
have either not yet been standardized (antibody levels)
or are not available for clinical use (T cell responses).
This limits further the ability to discern the effect of
COVID-19 vaccination in patients with PID.

Many patients with PID are treated with immunoglo-
bulins (IgG) for antibody deficiency (Roifman et al.
2008; Betschel et al. 2019). This form of passive immu-
nization encompasses protein fractions extracted from
multiple blood donors. Immunoglobulin replacement
products (IVIG, SCIG) available in Canada are almost
invariably obtained from US donors. Given the wide-
spread infection as well as vaccination rates in the US
it is expected that IgG products would contain a signifi-
cant level of anti-SARS-CoV-2 antibodies (Romero et al.
2021). Consequently, recommendations for PID
patients may differ from the relaxing measures offered
to the general public.

Precise data on anti-SARS-CoV-2 antibody levels and
possible lot-to-lot variations of these products remain
scarce, and may be complicated by false-positivity asso-
ciated with cross-reactive antibodies (Dalakas et al.
2021). While this passive immunization against
COVID-19 is a welcome benefit to those patients, it
may be dampened by the fact that administration of
exogenous IgG can suppress endogenous production
of antibodies (Tacke et al. 2013) in response to active
immunization with the COVID-19 vaccine.

All these complex issues require individual evaluation
of each PID patient by their physician in order to apply
the most appropriate course of testing, treatment, or
protections measures. In general, it is recommended
that until more credible information (scientific evi-
dence) becomes available, patients with PID, in particu-
lar those with combined immunodeficiency, should
exercise extra precautions as long as COVID-19 and
its variants continue to spread in the community
(Table 1). This includes proper distancing measures
and wearing effective masks (medical grade) in enclosed
and crowded spaces (Roifman 2020).

Booster dose of the COVID-19
vaccine

For PID patients, many of whom develop only partial
responses to vaccination, a booster dose would provide

enhanced protection against COVID-19. On 12 August
2021, the U.S. Food and Drug Administration author-
ized the use of an additional (third) dose of the Pfizer-
BioNTech and Moderna COVID-19 vaccines in people
who are immunocompromised (FDA 2021). This group
includes patients with PID, individuals on immuno-
suppressant medications, and the elderly (age >65 y).
The third dose can be administered at least 28 d follow-
ing the second dose of the COVID-19 vaccine.
Similarly, on 18 August 2021, Ontario announced plans
to authorize third doses of the Pfizer-BioNTech or
Moderna vaccines in individuals who are severely
immunocompromised (including transplant recipients,
those treated with anti-CD20 agents, or undergoing
treatment for malignant hematologic disorders), and el-
derly residents in long-term care homes or high-risk
group settings. PID patients should discuss this option
with their physician or specialist.

Antibody testing after COVID-19
vaccination

Vaccination against COVID-19 activates the humoral
and cellular components of the host immune system, in
the same manner as natural exposure to the SARS-CoV-2
virus, leading to the production of B cell-dependent anti-
bodies and mobilization of T cell-dependent pathogen
clearance and protective mechanisms (Roifman and
Vong 2021). Since the COVID-19 vaccination program
began in Canada, over 71% of the population (as of 12
August 2021, https://covid19tracker.ca/vaccination-
tracker.html) have received at least 1 dose of an authorized
COVID-19 vaccine. It is noteworthy that initial
vaccine trials did not include patients with PID, thus, it is
not known whether the level of protection seen in the
general population would be reflected in this cohort.
Nevertheless, COVID-19 vaccination is broadly recom-
mended for those with PID (in consultation with an
immunologist) as some measure of protection may still
be in place, even if antibody responses remain low/limited.

Specific IgG antibodies against SARS-CoV-2 are
generally detectable 14 d after natural exposure, or for
the SARS-CoV-2 vaccine, 14 d after the second
vaccine dose (Iacobucci 2021; Lou et al. 2020).
Antibody (serological) assays which measure specific
antibody titer levels can help identify whether an indi-
vidual is able to mount an immune response following
vaccination.

Roifman and Vong – COVID-19 post-vaccination recommendations for PID

70 LymphoSign Journal • Vol. 8, 2021.

L
ym

ph
oS

ig
n 

Jo
ur

na
l D

ow
nl

oa
de

d 
fr

om
 ly

m
ph

os
ig

n.
co

m
 b

y 
13

.5
9.

13
6.

17
0 

on
 0

5/
07

/2
4

https://covid19tracker.ca/vaccinationtracker.html
https://covid19tracker.ca/vaccinationtracker.html


It is important to note that, at present, it is unclear
what levels of antibodies are needed to provide pro-
tection against COVID-19. This lack of a defined cor-
relate of protection (a threshold value to serve as a
standard) makes it difficult to determine the amount
of protection PID patients have against COVID-19,
even if specific antibodies are present. Further, antibody
titers are just one (of several) indicators of protection.
For example, measurement of lymphocyte proliferation
in response to antigen stimulation, a process dependent
on antigen-specific T cells that develop during initial
(prior) exposure, may provide additional clues about
an individual’s T cell function (Roifman et al. 2012).
However, such tests remain research-based and not yet
widely accessible.

In Canada, there are currently 22 authorized SARS-
CoV-2 antibody assays available for clinical use. These
measure antibodies (IgM, IgA, IgG) against highly
immunogenic, structural components of SARS-CoV-2,
such as the surface spike protein and the intracellular
nucleocapsid protein (Wang et al. 2020).

The detection of antibodies against the spike protein
(elicited by COVID-19 vaccines as well natural
exposure to SARS-CoV-2) can indicate an immune
response after vaccination, however, can also indicate
previous infection with the virus. Conversely, the
presence of antibodies against the nucleocapsid protein
suggests previous exposure to SARS-CoV-2, but cannot
be used as a marker of SARS-CoV-2 post-vaccination
responses.

Results of testing must be interpreted with caution,
taking into account the patient’s baseline immune func-
tion and other temporal contexts. For example, test
results for either the spike protein or nucleocapsid

antibody may be negative in individuals with immune
defects, in which the ability to produce antibodies are
hampered. Results may also be negative if there has
been insufficient time for antibodies to develop (i.e., test
is performed too early after vaccination), or if peak anti-
body levels have already waned (i.e., test is performed
beyond 5 mo post-vaccination) (Aziz et al. 2021).
While the clinical utility of post-vaccination testing is
not yet fully established, for specific cohorts, particu-
larly patients with PID, antibody titer testing can guide
discussions on additional measures needed to protect
against COVID-19.

SARS-CoV-2 antibody testing for PID
patients
Can be used to measure antibody production in

response to COVID-19 vaccination, however, should
be interpreted with caution as:

- Levels of antibodies required for protection
against COVID-19 are not known

- Clinical utility of post-vaccination testing is not
yet established

- Variability in detection exists among available
assays

Interpretation of SARS-CoV-2 antibody testing
results
Spike protein antibody result: positive
Detectable levels of antibodies against SARS-CoV-2

are present (due to vaccine or exposure to the virus)

Additional:

- PID patients should continue to take protective
measures against COVID-19 exposure

- A positive result does not equate to complete
protection against COVID-19

Table 1: COVID-19 post-vaccination recommendations.

Protective response to COVID-19 vaccination in PID patients with humoral or cellular defects may be variable or incomplete. Thus:

• Evaluation of the efficacy of the vaccine in PID is desirable and should be pursued once appropriate standardized testing

becomes available, or, following discussion with your physician.

• PID patients are advised to continue to exercise precautions, including hand hygiene, social distancing and masking,

especially in indoor settings but also in outdoor crowded spaces.

• A boost (third dose) of the mRNA-based COVID-19 vaccine is recommended for immunocompromised individuals, especially

PID patients and individuals treated with immunosuppressant drugs.

• Continue to monitor/self-monitor for signs of COVID-19 infection and seek virus testing.

• If tested positive, contact your physician and specialist for implementation of a proper management plan.
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- Very rarely, a false-positive result may be present if
an individual has been previously exposed to other
coronaviruses (the nucleocapsid protein in
SARS-CoV-2 has 90% homology with another
coronavirus, SARS-CoV-1 (Marra 2003)).

Spike protein antibody result: Negative
No detectable levels of antibodies against SARS-CoV-2

are present

Additional:

- PID patients should continue to take protective
measures against COVID-19 exposure

- A negative result can occur if testing was done
too early (or too late) after vaccination

- The sensitivity of antibody testing in PID patients
is not known

- It is not clear how long antibodies remain after
vaccination, and can be different in individuals
with PID

Nucleocapsid protein antibody result: positive
Detectable levels of antibodies against SARS-CoV-2

are present due to exposure to the virus

Additional:

- Very rarely, a false-positive result may be present
if an individual has been previously exposed to
other coronaviruses

- A positive nucleocapsid protein antibody titer
result, in conjunction with a positive spike pro-
tein antibody titer levels, may indicate an
immune response due to exposure to the virus
(rather than vaccination)

Nucleocapsid protein antibody result: negative
No detectable levels of antibodies against SARS-

CoV-2 are present

Additional:

- Individuals with PID may have false negative
nucleocapsid antibody titer results

- A negative result in the context of PID should not
be used to rule out prior exposure to the virus or
infection status
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