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Immune parameters during anaphylaxis to messenger RNA

coronavirus disease 2019 vaccines

Not the usual suspects?
Soon after the release of the new anti−coronavirus disease 2019
messenger RNA vaccines, reports of anaphylactic reactions came in
from the United States.1-3 Cases were reported for both Pfizer
BNT162b2 and Moderna mRNA-1273 vaccines with an estimated fre-
quency of 4.7 and 2.5 cases per million doses, respectively.3 Allergic
reactions to vaccines are rare and mostly due to vaccine excipients.4

Therefore, the polyethylene glycol present in both mRNA formula-
tions was soon suspected to be the culprit.5 Several hypersensitivity
mechanisms to polyethylene glycol have been described, such as
classical immunoglobulin E (IgE)−dependent anaphylaxis and com-
plement activation-related pseudoallergy.6

In their interesting work, Kohli-Pamnani et al7 conclude to the
absence of an IgE-mediated mechanism in 39 individuals, based on
negative skin testing and negative serum mast cell tryptase results.
In addition, they did not confirm a complement activation-related
pseudoallergy syndrome owing to normal sC5b9 levels in an undis-
closed number of individuals. To expand on these findings, we
explored in more detail putative immunologic mechanisms in
patients presenting with COVID-19 anaphylaxis.

As a reference clinical laboratory for anaphylaxis in Paris, France,
we collected samples from 5 patients suspected of having anaphy-
laxis from more than 208,000 people who were vaccinated in Paris
hospitals during this period. All received the BNT162b2 vaccine.

We received a sample within 2 hours of the reaction for all
patients, an early (<30 minutes) sample for 4 of 5 patients and a late
(basal) sample for 2 of 5 patients.

All patients had normal tryptase levels for all time points. In addi-
tion, histamine levels were normal in all patients but one at the first
time point. Interestingly, histamine levels normalized in the second
sample in this patient, suggesting that histaminoliberation could be
involved. We also measured levels of C5a and soluble C5b9 com-
plexes in the blood. These levels did not change over time nor sub-
stantially differed from basal levels of unvaccinated healthy controls
(n=18). Finally, we previously described in neuromuscular blocking
agent anaphylaxis an IgG-dependent mechanism with neutrophil
activation.8 Accordingly, we measured neutrophil elastase plasma
levels and found them comparable with those of healthy controls.
Finally, using mass spectrometry, we measured leukotrienes (B4, B5)
and prostaglandins (D2, E2, F2) but did not find marked difference
with normal plasma levels.

All in all, we did not find any sign of immune system activation in
these patients at the time of the reaction except for one case of
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histamine release. More importantly, 3 of 5 patients could be revacci-
nated with the same mRNA vaccine (patient 1 had already received
both doses and patient 4 died of unrelated cause before his second
dose). Consistently with the data of Kohli-Pamnani et al,7 all re-expo-
sures went without any incident.

In summary, we found that COVID-19 mRNA vaccine anaphylaxis
does not seem to rely on an IgE-, IgG-, or complement-mediated
mechanism. Even nonspecific histamine liberation does not seem to
be frequent because it was present in only 1 patient. Although more
work is needed to understand the exact nature of the mechanism
behind the symptoms, it seems safe, based on the available evidence
for Kohli-Pamnani et al7 and ours, to recommend vaccine reintroduc-
tion under antihistamine premedication.
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Assistance Publique-Hôpitaux de Paris
Paris, France

x Sorbonne Universit�e, Cimi-Paris, INSERM 1135
Paris, France

ǁ Insitut National de la Sant�e Et de la Recherche
M�edicale UMR 1152, Universit�e de Paris

Paris, France
luc.de-chaisemartin@aphp.fr
References

1. CDC COVID-19 Response Team; Food and Drug Administration. Allergic reactions
including anaphylaxis after receipt of the first dose of Moderna COVID-19 vaccine
—United States, December 21, 2020−January 10, 2021. MMWR Morb Mortal Wkly
Rep. 2021;70(4):125–129.

2. Gee J, Marquez P, Su J, et al. First month of COVID-19 vaccine safety monitoring—
United States, December 14, 2020−January 13, 2021.MMWRMorb Mortal Wkly Rep.
2021;70(8):283–288.

3. Shimabukuro TT, Cole M, Su JR. Reports of anaphylaxis after receipt of mRNA
COVID-19 vaccines in the US—December 14, 2020−January 18, 2021. JAMA.
2021;325(11):1101–1102.
r Inc. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.anai.2021.11.012&domain=pdf
mailto:luc.de-chaisemartin@aphp.fr
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0001_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0001_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0001_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0001_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0002_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0002_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0002_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0003_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0003_3772
http://refhub.elsevier.com/S1081-1206(21)01275-8/sbref0003_3772
https://doi.org/10.1016/j.anai.2021.11.012
http://dx.doi.org/10.1016/j.anai.2021.11.012
http://www.ScienceDirect.com


Correspondence / Ann Allergy Asthma Immunol 128 (2022) 338−339 339
4. McNeil MM, DeStefano F. Vaccine-associated hypersensitivity. J Allergy Clin Immu-
nol. 2018;141(2):463–472.

5. Klimek L, Novak N, Cabanillas B, Jutel M, Bousquet J, Akdis CA. Allergenic components
of the mRNA-1273 vaccine for COVID-19: possible involvement of polyethylene gly-
col and IgG-mediated complement activation. Allergy. 2021;76(11):3307–3331.

6. Kozma GT, Shimizu T, Ishida T, Szebeni J. Anti-PEG antibodies: properties, forma-
tion, testing and role in adverse immune reactions to PEGylated nano-biopharma-
ceuticals. Adv Drug Deliv Rev. 2020;154-155:163–175.
7. Kohli-Pamnani A, Zapata K, Gibson T, Kwittken PL. Coronavirus disease 2019
vaccine hypersensitivity evaluated with vaccine and excipient allergy skin testing
[e-pub ahead of print]. Ann Allergy Asthma Immunol. doi:10.1016/j.
anai.2021.08.417, accessed November 18, 2021.

8. J€onsson F, de Chaisemartin L, Granger V, et al. An IgG-induced neutrophil activation
pathway contributes to human drug-induced anaphylaxis. Sci Transl Med. 2019;11
(500):eaat1479.
Coronavirus disease 2019 messenger RNA vaccine skin tests and

serum histamine levels in allergic reactions
We thank de Chaisemartin et al1 for their correspondence in
regard to our manuscript, “Coronavirus disease 2019 vaccine hyper-
sensitivity evaluated with vaccine and excipient allergy skin test-
ing.”2 De Chaisemartin et al1 elucidate their findings of transient
elevation of serum histamine levels in 1 of 5 patients with anaphy-
laxis after messenger RNA (mRNA) coronavirus disease 2019 (COVID-
19) vaccine. Conversely, 4 of 5 patients had normal serum histamine
and tryptase levels within 2 hours of anaphylaxis.

De Chaisemartin et al1 reflect that their findings of transient or
lack of elevated serum histamine levels after COVID-19 mRNA ana-
phylaxis parallel with our findings of negative excipient skin test
results (polyethylene glycol [PEG], polysorbate 20 and 80) and lim-
ited positive intradermal skin test results with the vaccine. Our 4 of
39 patients with positive intradermal skin testing results to the vac-
cine tolerated their ensuing dose of COVID-19 mRNA vaccine. The
common thread in our findings and those of de Chaisemartin et al1 is
the suggestion that antihistamine premedication may prevent some
allergic reactions.3 Most patients will tolerate subsequent vaccination
with the mRNA COVID-19 vaccine with or without premedication.1-7

In the report of de Chaisemartin et al,1 3 of 5 patients tolerated their
consequent COVID-19 mRNA vaccine. Furthermore, 1 patient already
received their second dose to which anaphylaxis had occurred. In
addition, 1 patient passed away from unrelated cause before the
receipt of vaccine dose 2. In our case series, 95% (n = 37) tolerated
their succeeding COVID-19 vaccine without serious allergic reaction.
Moreover, 92% (n = 36) received 2 doses of their COVID-19 vaccines.
Of the patients who tolerated their subsequent mRNA vaccines, 62%
received premedication, which could include H1 and H2 antihist-
amines and leukotriene inhibitors.

A potential explanation of transiently elevated serum histamine
levels in the patient described by de Chaisemartin et al1 could be
basophil activation. Warren et al8 revealed that 11 patients with ana-
phylactic reactions to the COVID-19 mRNA vaccine had negative skin
test results to the vaccine and excipients. Nevertheless, most had
positive basophil activation test results to PEG. All had positive baso-
phil activation test results to the mRNA vaccine. Notably, PEG immu-
noglobulin G was found despite undetectable PEG immunoglobulin E
in the tested patients with allergic reactions.
In summary, de Chaisemartin et al1 raise an interesting point on
possible transient elevation of serum histamine levels. Further
research is necessary to characterize skin tests with the specific vac-
cines and biomarkers such as serum histamine levels to evaluate
which endotypes of post−COVID-19 mRNA vaccine allergic reactions
may benefit from premedication or desensitization to COVID-19
mRNA vaccines.
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