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To the Editor:

Currently, available COVID-19 vaccines in the USA include 
both the Pfizer-BioNTech and Moderna 2-dose mRNA lipid 
nanoparticle vaccines given at 21-day and 28-day intervals, 
respectively, along with the Janssen (Johnson & Johnson) 
single-dose recombinant adenoviral vector vaccine. Outside 
of the USA, the AstraZeneca vaccine, a modified chimpan-
zee adenoviral vector 2-dose series given 28-days apart, and 
the CoronaVac (Sinovac), a 2-dose inactivated viral vac-
cine given 21-days apart, among others, are being utilized 
[1]. Local and systemic side effects are frequently reported 
by COVID-19 vaccine recipients, with reported reactions 
ranging between 70 and 75% following Pfizer-BioNTech and 
Moderna vaccines and 86–88% of AstraZeneca vaccine trial 
recipients with slightly lower rates reported in the Janssen 
(35–62%) and CoronaVac (29–38%) vaccine trials [2–5].

Despite the growing literature on the use of COVID-19 
vaccines, many unknowns remain about the safety and tol-
erability of these vaccines in immune-deficient patients. 
While there are recent reports of diminished immunogenic-
ity to COVID-19 vaccines in immunocompromised patients 
[6], there are also case series of patients with immunodefi-
ciency mounting specific antibody and T-cell responses to 
an mRNA COVID-19 vaccine [7]. Therefore, it is generally 
recommended that patients with immunocompromised states 
or immune deficiency receive the COVID-19 vaccine. How-
ever, the lack of published data on the safety of the COVID-
19 vaccines in patients with immunodeficiencies may deter 
some from receiving the vaccines as recommended. We 
sought to better understand the safety and tolerability of 

COVID-19 vaccination in patients with immunodeficiencies 
who were receiving supplemental immunoglobulins.

An online survey (full survey available in Supplemental 
Material) was sent to 562 members of the Clinical Immu-
nology Society (CIS). The survey was open from February 
3, 2021, to March 17, 2021. Survey respondents provided 
answers regarding patient diagnosis, related comorbidities, 
type and dose of immunoglobulin replacement, age at vacci-
nation, which COVID-19 vaccine was received, and adverse 
events following vaccination. Respondents were asked to 
grade the perceived severity of the adverse event based on 
the patient’s reported symptoms. Deidentified patient infor-
mation was provided for 37 patients from 24 CIS members 
from the USA, Canada, Spain, Brazil, and Egypt, primarily 
from academic medical centers. For the final analysis, 25 
patients had complete survey information regarding reaction 
to an initial dose and 22 had complete information for both 
the first and second doses.

Patient characteristics demonstrated that 68.0% (17/25) of 
patients were female, 96.0% (24/25) were White and 20.0% 
(5/25) were identified as Hispanic or Latino. The most com-
mon diagnosis was common variable immunodeficiency 
(CVID) in 72.0% (18/25 patients), and 1 patient each was 
reported with secondary hypogammaglobulinemia due to 
use of rituximab, X-linked agammaglobulinemia (XLA), 
severe combined immune deficiency (SCID) due to adeno-
sine deaminase deficiency following gene therapy, Hyper-
IgE syndrome, ataxia telangiectasia with hypogammaglob-
ulinemia, CD25 deficiency (compound heterozygote), and 
combined immunodeficiency (CID) with hypogammaglobu-
linemia (see Table 1).

Information regarding comorbidities was collected 
including diagnoses of lung disease, allergic, autoimmune, 
or malignant conditions (see Table 1). Allergic conditions 
included asthma in patient #11, allergic colitis in patient #2, 
and eczema in the patient Hyper-IgE syndrome (#13). There 
were 3 total patients with one or more cytopenia: one with 
a history of autoimmune cytopenias (#6), one with immune 
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thrombocytopenia (#21), and one with Evan’s syndrome 
(#7). The patients with cytopenias received either the Pfizer-
BioNTech or Moderna COVID-19 vaccines.

Of the patients reported, 60% were receiving intravenous 
immunoglobulin (IVIG) while 40% were receiving sub-
cutaneous immunoglobulin (SCIG). Information on prior 
COVID infection was not obtained. The median age at vac-
cination was 45.8 years (range: 17–80 years). For vaccine 
type, 28.0% (7/25) received Pfizer, 52.0% (13/25) received 
Moderna, and 20.0% received another COVID-19 vaccine 
(1 CoronaVac, 3 AstraZeneca, and 1 Janssen). After the 
first dose of a COVID-19 vaccine, only 48.0% of patients 
reported a reaction/adverse event, with the majority (83.3%) 
being considered mild severity. No anaphylaxis or severe 
adverse events were reported after a first dose. Symptoms 
started > 1 h but on the same day for most patients (75.0%) 
with the remaining 25.0% developing symptoms within 
24–48 h. The most common symptom was injection site 
pain in 83.3% patients, followed by fatigue in 25.0% (Sup-
plementary Fig. 1).

63.6% (14/22) of patients reported a reaction after the 
2nd dose of a COVID-19 vaccine. Both injection site pain 
and fatigue were the most frequently reported symptoms in 
57.1% of patients (Supplementary Fig. 1). Adverse events 
were considered mild in 53.9% of patients and moderate 
in 30.8%, but 15.4% (2/13) were considered severe. Addi-
tional information provided for the severe reactions included 
cold sores along with fever, fatigue, and headache in one 
patient (#25). The second patient (#8) developed elevated 
liver enzymes of unclear etiology, question of adverse effect 
from the vaccine versus concurrent terbinafine or pembroli-
zumab-induced hepatitis. This was ultimately treated with 
prednisone. There were no cases of anaphylaxis reported 
after a second dose. No patients reported new adverse events 
after subsequent SCIG or IVIG infusions following COVID-
19 vaccination.

Discussion

There is presently limited information regarding the safety 
and tolerability of COVID-19 vaccines in patients with 
immunodeficiency or in those receiving supplemental immu-
noglobulin therapies. The survey responses indicate that the 
rates and severity of adverse reactions to COVID-19 vacci-
nation in patients with immunocompromised states receiv-
ing supplemental immunoglobulin therapies are similar to 
the general population and those reported in the COVID-19 
vaccine trials [2–5]. Reactions and adverse events were more 
common after the 2nd dose of a COVID-19 vaccine (63.6% 
of patients) versus the 1st dose (48.0%) but majority of the 
reactions were considered mild in severity. Injection site 

pain and fatigue were the most frequently reported symp-
toms after both doses.

While robust conclusions from the survey results are lim-
ited due to the small sample size, this report demonstrates 
that COVID-19 vaccines appear safe and well tolerated in 
patients with immunodeficiency who are receiving supple-
mental immunoglobulin therapy. These results may help 
physicians and other healthcare providers to encourage 
COVID-19 vaccination in patients with immunodeficiency.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10875-​021-​01101-8.

Acknowledgements  The authors would like to acknowledge the survey 
responders for providing the data and the CIS for facilitating distribu-
tion and data collection for the survey.

Data Availability  The datasets generated during and/or analyzed dur-
ing the current study are available from the corresponding author on 
reasonable request.

Declarations 

Conflict of Interest  The authors declare no competing interests.

References

	 1.	 Novelli G, Biancolella M, Mehrian-Shai R, et al. COVID-19 one 
year into the pandemic: from genetics and genomics to therapy, 
vaccination, and policy. Hum Genomics. 2021;15(1):27.

	 2.	 Chapin-Bardales J, Gee J, Myers T. Reactogenicity follow-
ing receipt of mRNA-based COVID-19 vaccines. JAMA. 
2021;325(21):2201–2.

	 3.	 Local reactions, systemic reactions, adverse events, and serious 
adverse events: Janssen COVID-19 vaccine. Centers for Disease 
Control and Prevention. https://​www.​cdc.​gov/​vacci​nes/​covid-​19/​
info-​by-​produ​ct/​janss​en/​react​ogeni​city.​html. Published 2021. 
Updated February 26, 2021. Accessed 3 Apr 2021.

	 4.	 Ramasamy MN, Minassian AM, Ewer KJ, et  al. Safety and 
immunogenicity of ChAdOx1 nCoV-19 vaccine administered 
in a prime-boost regimen in young and old adults (COV002): 
a single-blind, randomised, controlled, phase 2/3 trial. Lancet. 
2021;396(10267):1979–93.

	 5.	 Zhang Y, Zeng G, Pan H, et al. Safety, tolerability, and immuno-
genicity of an inactivated SARS-CoV-2 vaccine in healthy adults 
aged 18–59 years: a randomised, double-blind, placebo-controlled, 
phase 1/2 clinical trial. Lancet Infect Dis. 2021;21(2):181–92.

	 6.	 Boyarsky BJ, Werbel WA, Avery RK, et al. Antibody response to 
2-dose SARS-CoV-2 mRNA vaccine series in solid organ trans-
plant recipients. JAMA. 2021;325(21):2204–6.

	 7.	 Hagin D, Freund T, Navon M, et  al. Immunogenic-
ity of Pfizer-BioNTech COVID-19 vaccine in patients 
with inborn errors of immunity. J Allergy Clin Immunol. 
2021;S0091-6749(21):00887–3.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

1530 Journal of Clinical Immunology (2021) 41:1527–1530

https://doi.org/10.1007/s10875-021-01101-8
https://www.cdc.gov/vaccines/covid-19/info-by-product/janssen/reactogenicity.html
https://www.cdc.gov/vaccines/covid-19/info-by-product/janssen/reactogenicity.html

	Safety of COVID-19 Vaccination in Immune-Deficient Patients Receiving Supplemental Immunoglobulin Therapies
	Discussion
	Acknowledgements 
	References


