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Antibodies to SARS-CoV-2 in patients with primary
immunodeficiencies treated with nonspecific
immunoglobulins

To the Editor,
The World Health Organization declared the novel

coronavirus SARS-CoV-2 outbreak as a global pandemic
on March 2020. Since then, more than 250 million people
have become infected worldwide exceeding 5 million
deaths [1]. Although most people who fall sick with
COVID-19 (the infectious disease caused by the virus)
experience mild to moderate symptoms and recover eas-
ily, some become seriously ill and required intensive care.
The risk of severe COVID-19 outcomes is mostly related
to advanced age or the presence of comorbidities.

Different studies have demonstrated also a higher
COVID-19 mortality rate in patients with primary immu-
nodeficiencies (PIDs) [2]. However, PIDs are a heteroge-
neous group of diseases and both specific genetic defects
and associated comorbidities can determine the variability
and severity of COVID-19 presentation. In general, com-
bined immunodeficiencies have the most severe course
with frequent hospitalizations, while infections in patients
with antibody deficiencies tend to be less severe [3].

In the present study, we have enrolled 19 adult
patients with antibody deficiencies (14 of them with
common variable immunodeficiency [CVID]) to inves-
tigate their response to SARS-CoV-2 stimulus. The
patients’ median age was 54 years (min: 30 max: 90
years). The cohort, recruited during the fifth wave of
the pandemics in Spain, includes 11 men and 8 women.
Most patients (n = 15) received immunoglobulin
replacement therapy and antibiotic prophylaxis, while
four received only antibiotics.

Neutralizing antibodies are considered a key element
in controlling the spread of the virus. Strikingly, a com-
mon finding in the different series that have studied the
impact of SARS-CoV-2 infection in patients with PID is
the predominance of asymptomatic or mild courses
among those patients with humoral deficiencies. Indeed,
despite the increased risk of exposure to high-viral loads
during their frequent visits to the hospital, we could only
obtain microbiological evidence of a SARS-CoV-2 infection
in two patients, one of whom required hospitalization.

During the first pandemic waves, local SARS-CoV-2
testing protocols did not prioritize people with PID, likely
masking an accurate diagnosis rate. Considering possible
previous exposures to the virus, we decided to study in
these patients some humoral and cellular parameters
related to the immunological memory.

The presence of anti-SARS-CoV-2 IgG neutralizing anti-
bodies in the serum of the patients was determined using the
LIAISON SARS-CoV-2 TrimericS IgG assay (Diasorin,
Saluggia, Italy), a quantitative chemiluminescence immuno-
assay. Nucleocapside (N)-specific antibodies were determined
qualitatively by electrochemiluminescence using the Elec-
sys® Anti-SARS-CoV-2 (Roche Diagnostics, Germany), and
the study of T CD4+ and T CD8+ lymphocyte responses
was done using the Quantiferon SARS CoV-2 assays
(Qiagen, The Netherlands). As comparison, a previously-
studied group of 50 healthy individuals was included [4].

We detected antibodies against the SARS-CoV-2
Nucleocapside, but not against the Spike, in the serum of
eight of the 18 (44%) patients assessed despite the fact that
none of them had any report of previous exposure to the
virus (Table 1). N-reactive antibodies are readily increased
upon infection [5] and, in convalescent patients, occasion-
ally may even dominate the response [6].We reasoned that
if these patients had recently become infected, they should
have a prominent cellular response (mediated by T lympho-
cytes) against different viral antigens. Indeed, this response
can be detected even in the absence of antibodies, particu-
larly in those patients with mild or asymptomatic SARS-
CoV-2 infection. However, when we studied the CD4+ and
CD8+ T cell-mediated responses against epitopes from
SARS-CoV-2 S1 and S2 subunits, we could not detect inter-
feron gamma production in any of the patients ruling out a
recent infection as a source of the antibodies.

All the patients tested as positive for anti-N antibodies
received endovenous or subcutaneous immunoglobulin
(Ig) infusions as life-long replacement therapy. These prepa-
rations are enriched in antibodies with multiple specificities
including those reactive against SARS-CoV-2 [7]. Therefore,
we investigated the presence of anti-S and anti-N antibodies
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among them. We examined 27 samples corresponding to
twelve batches from different products and vendors that
were used in the treatment of the patients (Table 2). In
10 out of the 12 batches assessed it was possible to find mea-
surable levels of antibodies against SARS-CoV-2 structures:
in eight of these preparations, we could detect antibodies
against the Nucleocapsid and the Spike proteins, while in
the other two batches we only detect anti-Nucleocapsid anti-
bodies. These results suggest that the Ig preparations are the
probable origin of the anti-viral antibodies detected in the
patients´ serum. Whether these antibodies might have had
any protective role during the different pandemic waves is
currently unknown.

The development and administration of safe and
effective vaccines to counter the serious consequences of
SARS-CoV-2 infection is the only way out to the current
pandemic. However, there are still concerns regarding
the efficacy of COVID-19 vaccines in immunocompro-
mised individuals. There are studies reporting poorer
humoral response to SARS-CoV2 mRNA vaccine in bone
marrow or solid organ recipients, in patients with primary
immunodeficiencies or autoimmune disorders [8, 9]. In
other cases, the conclusion is just the opposite, with anti-S
seropositivity rates in up to 85% of the immunodeficient
patients after full immunization [10], which was not
significantly different from the seroconversion observed in
the immunocompetent volunteers. One possible explana-
tion of these discrepancies may be the heterogeneity of the
patients included in the cohorts.

We have also investigated the humoral and cellular
response to the SARS-CoV-2 Spike protein after full
immunization with mRNA-based vaccines in adults
with defective production of antibodies (Table 1). With
the exception of 4 cases, CVID patients responded to the
vaccines by increasing the serum levels of anti-Spike
antibodies, although with lower values than in the
control group (median antibody levels of 170 [20–800]
AU/ml in patients compared to 734 [532–1149] AU/ml
in controls [4]). Reactivity against the nucleocapsid
was unaltered respect the levels before immunization.
Similarly, T cell responses were found well above
the threshold of detection of the technique in most
patients. In conclusion, this study shows that humoral
and cellular immune responses were clearly detected
in patients with primary antibody defects after mRNA
vaccination, and that Ig infusions could provide them
with an additional level of protection against SARS-
CoV-2.
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TAB L E 2 Presence of anti-nucleocapsid and anti-spike antibodies in immunoglobulin infusions that were used in the treatment

of the patients

Batch Product Sample
Anti-nucleocapsid (signal to cut off ratio) Anti-spike (AU/ml)

1 Flebogamma n = 1 NEG 0.25 NEG 9.32

2 Flebogamma n = 1 POS 1.69 POS 14.80

3 Flebogamma n = 1 POS 5.72 POS 30.00

4 Flebogamma n = 1 POS 1.77 NEG 12.50

5 Flebogamma n = 6 POS 14.02 +/� 0.55 POS 32.28 +/� 1.49

6 Flebogamma n = 5 POS 3.85 +/� 0.06 NEG 9.95 +/� 0.54

7 Flebogamma n = 1 POS 13.60 POS 34.70

8 HyQvia n = 2 POS 6.06 +/� 0.13 POS 21.60 +/� 2.83

9 Plangamma n = 6 NEG 0.24 +/� 0.12 NEG 5.99 +/� 0.83

10 Plangamma n = 1 POS 57.70 POS 5.01

11 Plangamma n = 1 POS 55.80 POS 55.40

12 Flebogamma n = 1 POS 5.59 POS 27.60

Note: Flebogamma and Plangamma (manufacterer: Instituto Grifols S.A, Barcelona, Spain) and HyQvia (manufacterer: Baxalta Belgium manufacturing, S.A,
Lessines, Belgium).
Abbreviations: NEG, negative; POS, positive.
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