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Allergic Reactions to COVID-19 Vaccines

Who is really at risk?

By Deidra Crocker, MD

n December 2020, with great fanfare the FDA approved

for emergency authorization two highly effective mRINA
COVID-19 wvaccines from Pfizer-BioNTech and Moderna,
These new vaccines would hold the key to finally controlling
the global pandemic thar has gripped us for over a vear. Both
mRMNA vaccines have shown outstanding efficacy (94% for
Phizer and 95% for Moderna) in preventing COVID infec-
tions and near 100% efficacy in preventing severe infections,

However, reports of anaphylactic reactions in the UK and
Unired 5tares within days of administration for the Phzer-
BioNTech vaccine sparked public concern. The United
Kingdom’s Medicines and Healthcare Products Regulatory
Agency (MHRA) subsequently released an advisory state-
ment to avold vaccnating anvone with a history of ana-
phylaxis to a vaccine, drug or food. Meanwhile, governing
bodies in the United States (FDA and CDC} advised only
patients with a history of anaphylaxis to a previous COVID
vaccine or components of COVID vaccines to avoid vac-
cination. They also recommended that all vaccine recipients
should be monitored for 15 minutes following vaccination.'
Subsequent surveillance data between Dec. 14, 2020, and
Jan 18, 2021, found the incidence of anaphylaxis to mRNA

vaccines to be only 4.7 cases per million for the Phizer-Bi-
oMNTech and 2.5 cases per million for the Moderna vaccine.
The adenovirus vector-based Janssen/Johnson & Johnson
vaccine was approved by the FDA for emergency use on
February 27, 20212 The anaphylaxis rate for the Janssen/
J8z] vaccine has not been reported but is also thought to be
extremely rare.

Components of mRNA Vaccines That Could Cause
Allergic Reactions

Adverse reactions to vaccines, including arm soreness, large
local reactions, fever and malaise, are common and a result of
the normal immune response. However, anaphylaxis to vac-
cines is exceedingly rare, occurring i approximately 1.31 per
million doses.’

The components potentially responsible for anaphylaxis
in the recently approved COVID-19 vaccines have not ver
been confirmed. However, the lipid nanoparticle polyethylene
glvcol (PEG), present in both the Phizer-BioNTech and
Moderna waccines, has been known rto cause immediate
hvpersensitivity reactions and is thought to be the most likely
cause of the allergic reactions with mRNA vaccines.*

Table 1 Triage of people presenting GOVID-19 vaccination

CONTRAINDICATION TO VACCINATION

PRECAUTION TO VACCINATION

MAY PROCGEED WITH VACINATION

History of the following:

» Savere allergic reaction (2.0, anaphylaxis)
after A previous dose or to component of
the vaccine

# |mmediate allergic reaction® of any
severity after a previous dose or known

(ciagnosed) allergy to a component of
the waccine

Actions:
= [Io not vaccinate.

» Consider refferal to allergist-immunclogist.

» (Consider other vaccine alternative,

Among people without a contraindication,

a history of:

* Any immediate allergic reaction fo other
vaccines or injectable therapies

Mote: people with a contraindication to mRNA
COVID-19 vaccines have a precaution io
Janssen COVID-149 vaccine, and vice versa.
See footnote for addional measures to taka

in these people.

Actions:
* Risk azsessment
» Consider refferal to allergist-immunalogist,

+ 30-minute observation period if vaccinated

Among people without acontraindication

orprecaution, a history of:

= fAllergy to oral medications (including
the oral equivalent of an injectable
medication)

» History of food, pet, incect, venom,
environmental, latex etc., allergies

= Family history of allergies

Actions:

* 30-minute observation period: people
with history of anaphylaxis (due to any
CAUSE)

* 15-minute observation period: all
other people

source: Centers for Disease Control and Prevention. Appendix D Interim clinical considerations for use of mAMA COVID-19 vaccines currently autho-
rized in the United States. Available from: hitps. e cde. govivaccines/covid-19/nfo-by-product/clinical-considerations html




Any patient with an immediate allergic reaction to a COVID-19
vaccine or component, previous vaccine or other injectable
medication should be referred to an allergist for further evaluation.

History of Reactions o PEG and Polysorbates

Polyethylene glycols are used widely in medicines (such
as Miral AX), household products, cosmerics and as food
additives. PEG nanoparticles are used in mRNA vaccines to
encapsulate the mRNA to avoid degradation and promote
water solubility. PEG allergy is very uncommaon, but there are
several case reports in the literarure,*

Maost allergic reactions to PEG are due to high molecular
weight PEG, such as the PEG 2000 found in both mRNA
vaccines. Although rare, the cases of anaphylaxis to PEG have
been severe, with several requiring multiple doses of epinephrine.
The mechanism of the anaphylactic reactions is not fully
understood and may include both IgE mediated mechanisms as
well as complement-related pseudo allergic reactions.

Several non-mRNA vaccines, including the Janssen/]&]
vaccine, contain polysorbate 80, Polysorbates are derivatives
of PEG and cross-react with PEG but are much lower
molecular weight and theoretically should be less allergenic.
Polysorbate 80 is widely used in most vaccines and injectable
medications. Most patients with a PEG allergy tolerate
polysorbate 80, including in vaccines.!

Types of Reactions Post COVID-19 Vaccination
Non-Allergic Reactions:

Vasovagal reactions typically occur within 15 minutes fol-
lowing vaccination but are not associated with rash. The
skin rypically becomes cold and clammy, and patients can
feel symptoms of dizeiness, nausea, weakness and changes in
vision. Respiratory and cardiac effects are variable but are
often associated with bradycardia. Vasovagal reactions typi-
cally resolve quickly without treatment unlike immediate al-
lergic reactions, which can last several hours.

Panic artacks and anxiety may also mimic allergic reactions
with tachycardia, flushing and lightheadedness.

Vaccine side effects (local or systemic) occur due to the
body’s immune response to the vaccine and typically appear
1-3 days after vaccination. Symptoms include tenderness and
swelling at the site of injection, lymphadenoparhy, fatigue,
malaise, headache, nausea, vomiting, fever and chills. These
symptoms are not a contraindication or a precaution to future
COVID vaccinations.” Infrequently, patients who have previ-
ously received dermal fllers may develop swelling ar or near
the site of dermal filler injections after a mRNA COVID-19
vaccination, This swelling is temporary and resolves with cor-
ticosteroid therapy. A history of previous dermal filler injec-
tion is not a contraindication to COVID-19 vaccination, but
patients should be notified of this potential side effect.”

Allergic Reactions:

Delayed rashes, including maculopapular and urticarial
rashes, occurring over 4 hours since vaccination typically
are not IgE mediated. These reactions can be treated with

antthistamines and, if severe, oral corticosteroids. These re-
actions are not a contraindication to future COVID vaccina-
tion. If there are any questions about the timing or manage-
ment of these rashes, patients may be referred to an allergist.

Immediate allergic reactions including urticaria  and
anaphylaxis primarily occur within 30 minutes of vaccination
and almost always within 4 hours. Anaphvlaxis typically
involves more than one body system and skin reactivity (hives/
angioedema). However, anaphylaxis can occur with a single
body system if it involves respiratory or cardiac involvement.

Allergic reactions following COVID vaccine administrarion
should be reported to VAERS.,

Treating Anaphylactic Reactions

Patients with suspected anaphvlactic reactions to
COVID-19 vaccines should be immediately placed supine
and treated with intramuscular epinephrine. The anaphylactic
reactions reported thus far have responded to epinephrine,
although many have needed more than one dose. Staff should
be trained in how o trear anaphylaxis.”

Diagnostic Testing and Management of Patients After an
Immediate Reaction

If possible, partients with suspecred anaphylactic reactions
should have blood drawn between 30 to 90 minutes of the
reaction for a serum tryptase level (a marker of mast cell
activarion) as well as C3a, C3h, C3a and SC5b-9 {the terminal
complement complex as markers of complement activation),
which mav be elevated in anaphylaxis. According to the CDC,
the following laboratories can do the above tests: Tryptase —
ARUP Laboratories, Labcorp and Quest Diagnostics; SC5h-
9 — Quest Diagnostics and Clinical Laboratory Clinic at
Mational Jewish Hospital *

Patients with a history of an immediate or severe reaction
to a PEG or polysorbate-containing vaccine or injectable
medication should be referred to an allergist to review the
clinical history and determine if further skin testing to PEG
and polysorbates is needed. There is a skin-testing protocol
that has been published in the medical literature for the
evaluarion of IgE mediated allergy to PEG and polysorbates.
This protocol involves prick testing to PEG 3350 (ie,
MiralAX), methylprednisolone acetate (contains PEG 3350),
Refresh Eve Drops (contains polysorbate 80), wiamcinolone
aceronide or Prevnar {contains polysorbare 80) as well as the
Hepants A or TwinRix vaccine (contains polysorbare 20),

If prick testing is negative, mtradermal testing with
dilutions of these products are performed {excluding
MiralLAX since it 1s not sterile). Patients negative to prick
and intradermal testing then undergo COVID-19 vaccmartion
under the supervision of an allergist with a 30-minute
observation period. This protocol has not been standardized,
and the positive and negative predictive values have not been



established. Therefore, it should only be performed by a
board-certified allergist/immunologist.

This author has performed this protocol in clinical practice
on a patient who is an emergency room nurse with previous
anaphvlaxis to a vaccine containing polysorbate 80. Patient
was negarive to skin testing and subsequently received both
doses of the Moderna vaccine 4 weeks apart successfully
with no allergic reactions.

Split dose challenges (giving 10% of a dose followed by
the remaining 90% 30 minutes later) is not recommended
for mRNA COVID vaccines since there is no data on the ef-
ficacy or safery. Skin testing to the actual COVID-19 vaccine
is also not recommended due to the limited vaccine supply,
lack of information on sensitivity and specificity, and lack
of safety data.*

Current Guidance for People with a History of Allergic
Reactions to Previous Vaccines or Vaccine Components
All subjects receiving mRNA or adenovirus vector CO-
VID-19 vaccines should be screened prior to vaccination
for their risk of allergic reactions. These three screening
questions were modified from the ACAAI website Guid-
ance on Risk of Allergic Reactions to COVID-19 Vaccines
and Banerji A et al. The Journal of Allergy and Clinical
Immunology: In Pracrice (2021).%
* Do you have a history of an immediate (<4 hr) or
severe allergic reaction to an injectable medication (in-
travenous, intramuscular or subcutaneous)?
* Do you have a history of an immediate (<4 hr.) or
severe allergic reaction to a prior vaccine?
* Do yvou have a history of an immediate (<4 hr.) or
severe allergic reaction to polyvethylene glycol (PEG), a
polysorbare or polyoxyl 35 castor oil {e.g., paclitaxel)
containing injectable or vaccine?

If yes to any of these answers, the subject should be re-
ferred to a board-certified allergist/immunologist for fur-
ther evaluation prior to COVID-19 vaccination.

COVID-19 vaccines should be administered by healthcare
personnel with medical personnel available nearby who can
recognize and treat anaphylaxis. All individuals vaccinated
should be observed for 15-30 minutes post-vaccination for
adverse effects or allergic reactions, Patients with a history

of anaphylaxis or allergic reactions to any injectable medi-
canons should be monitored for 30 minutes,

Current CDC guidelines list a history of a severe allergic re-
action (i.e., anaphylaxis) or history of an immediate (<4 hr)
allergic reaction to a previous mRNA vaccine {Moderna or
Phzer) or component of the vaccine as a contraindication to
future mRNA vaccines. Polyethylene glveol (PEG) is the pri-
mary component in mRNA vaccines thought to be most likely
to trigger allergic reactions. However, the Janssen/[&] COVID
vaccine contains polysorbate 80 but not PEG. Current CDC
suidance states patients with a contraindication to mRNA vac-
cines {such as a PEG allergy) could potentially receive the Jans-
sen &) vaccine in consultation with an allergist.

Polysorbare allergy is no longer a contraindication to
receiving the mRNA vaccines but is a precaution. Polysor-
bate allergy is a contraindication to receiving the Janssen/
J&] vaccine. Any patients with an immediate hypersensi-
tivity reaction to any previous COVID-19 vaccine, PEG or
polysorbate should be referred to an allergist.’

The CDC guidelines list a previous history of immediate re-
acrion to any previpus vaccine or injectable therapy (exclud-
ing subcutancous immunotherapy for allergies.ie., “allergy
shots™) as a precaution but not a contraindication to receiv-
ing COVID-19 vaccination. These patients should also be re-
terred to an allergist for evaluarion and, if deemed necessary,
skin testing to COVID-19 vaccine components to determine
if they are able to receive COVID-19 vaccination.®

A history of immediate allergic reactions not related to
a COVID-19 vaccine or injectable medications including
anaphvlaxis to food, pets, venom, environmental allergies,
latex and oral medications are not considered contraindi-
cations or precautions to COVID-19 vaccination. These
patients may receive any COVID-19 vaccination as nor-
mal, but patients with a history of anaphylaxis should be
observed for 30 minutes instead of the normal 15 minurtes
following vaccinarion.

In summary, allergic reactions to the three available COV-
ID-19 vaccines are extremely rare. However, those reactions
can be severe and are thoughr to be due to the polyethylene gly-
col or polysorbate components in these vaccines. Any patient
with an immediate allergic reaction o a COVID-19 vaccine
OF component, previous vaccine or other injectable medication
should be referred to an allergist for further evaluation, W

Hefﬂrences
rner P Ansoteguil), Campbel DE, etal, COVID- 1 Bvaccine-assaciated ananhylaxis:
A statemen IuI fhe World Alls 1: { -.|-,'|f||.-".;:|l'.~|.“. aphylaas Committes. Wi A

Chrgan J 202714023 100677. doi 10,1016/ waojou. 20271100515
2 Shimabukura TT, Cole -'I Su JR. Reports of Anaphylaxs After Receipt of mRRA
COVID-1S Vaccines ir ‘I';,- IS [ '*'I"*r 14, 2020-January 18, 2021, 4404
2021:325(1117101-1102 '1..| 10,1001 fiama.2021.1967
3. Mehel "x'lff. Destefana F A aithity, J Alfergy Cifn

o, 2008;1471(2):463-4 -U i 101 016/ jac |)I1 7.12.977
Garvey |H. Immediate-type hype sc wifivity 1o |'lexu:L1-;'|:'c

a revigw. O Allergy. 2016;46(7 o 11 I1 111/cea 12760
a. Genters for (s omtrol and Prevention. In I-Jr m chrcal cor |.,|r_Il. ations
‘.:- 2 0f mANA COVID-19 vaccings cum ll',' authorized in the United States

il ]I il From: hHpas fwi, G g ; -19¥info-ty-product'clinical-
-.r.-.|;1|-.1|:-u jofs. btmi, Acce !
G. Amarican College of Allergy, a‘n:i'urz and Immunology. ACAA Guidance on

Risk of Allergic Reactions o COVIR-19 Vaccines Awailahble from:
e-on-risk-of-allergic-reactions-to
farch 20, 2021

s Gontrol and Prevention, Interim Co
agerment of -’-'.l':J["u;:I;n'r: after COVI
- 18/ clinic

hlips:/rcaliege

mrna-covid-14-

Gl

s Potential B

al-considerations/

'ahc from: hitps:h
Jing-anaphylasis.nimd, Ace ".’: 2021
frar Die trial and Pre 1, Lab Tests to Col 10
B Allargic Re / u'»‘f.rhln.sla 13- owing COVID-19 Vaccination. Available
from:  hittps:ffwe oo govtvacoines/covid- 19Vclinical-considerations testing -
after-allergic-reaction himl, Accessed March 20, 2021
0. Banerji A, Wickner PG, Saff B, 3. mRNA Vaccines to Prevent COVID-19
(Msease amd Reported Allergic Reactions: Cument Evidence and Supggested
I h [published online ahead of print, 2020 Dec 37], o Alergy Clin Immn

S0200 5221 3-21980200371 471 -2. doi 10,1 07 67 jaip. 202012047



I
& matati com @ & o
Adveriine Magarine msues About Us Conitec:
M D at l COI
|
,il
Q
N HNEWS CLNKCAL EVENTS PRACTICE ARG ENENT PROFILES
CURRENT ISSUE
Northside Cardiovascular ATLANTA g @ = .
Inatitule Opena in bidiosn
Atlania
Coronary Artery Blockages £ e g
Tet hivology, JCience aid ¥
Computer Algarithms Used
im MeartFlow Analyss
Northside Hoopdtal Forsyth
Urweils Mew Linear
Actolerator fed Cancer
Treatment
First Food Allergy
Treatment One Step Closer
1o FOW Apgrosal
a Canced Parinarship 1o Beceive STIM in Research
Funding from Natmnal Cancer Instute
1019, vel. 90, N0, 5
Hitiory of Madscine in ATLNTS
EVENTS Transplamtation
Cardiclogy in Primary Cane Cardiobsgy at Grady
et 19 2039
The Journey of Horthside
MAGC Howse of Delegates 2019 Hospital
Gt 1 - Gl 30 300
The History of Sickle Coll
G Ammerican Callege of Physicians Annssl Mesting Digenss in AllsnLS
Chnical Pracuicd Updates in Hemodstatls and Thrombasls :': Subsonibe ]
N 0 - e 0 62D -
@,.. " @:-um load Fisue -

T asiRRE

WEWELETTER SIGKUP

Sapn up 10 receive local phrysician and heaithcane news monchly,

o
' -



