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In order to overcome the global pandemic of the new pathogen, severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2),
intensive research has been conducted to understand viral pathogenicity, establish effective treatment strategies, and develop vac-
cines against coronavirus disease 2019 (COVID-19). To prevent COVID-19, a variety of COVID-19 vaccines have been rapidly devel-
oped and are currently being administered worldwide. When developing new vaccines, monitoring for adverse events following
immunization (AEFIs) has always been important, and some COVID-19 vaccines are particularly effective as new types of vaccines
that have not been used before, thus attracting attention to AEFIs. Vaccine administration is carefully conducted while monitoring
for AEFI that are being reported from time to time. AEFIs are largely divided into local reactions, systemic reactions, allergic reac-
tions, and adverse reactions to specific diseases or disease- attributable events. In addition, it is classified according to causes, but it
is very difficult to confirm the association with the vaccine. Anaphylaxis, which is a systemic reaction among serious allergic reac-
tions, requires immediate treatment and may require testing to determine the cause. In order to increase the vaccination rate and
secure herd immunity, there should be no fear of vaccination due to unidentified side effects. Therefore, monitoring of AEFIs is im-
portant and causal relationships must be well established based on reliable epidemiological investigations. Current data show that
the benefits of a COVID-19 vaccine far outweigh the risk of AEFIs. Future studies should continue to understand the mechanisms
and risk factors of identified adverse reactions. (Allergy Asthma Respir Dis 2021;9:124-135)
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Table 1. Summary of the types, mechanism, and examples of vaccines in development against SARS-CoV-2

Type of vaccine COVl[.H ¢ yacene in Developer Mechanism Advantages Disadvantages B
clinical trials examples
Live attenuated  Nilin clinical trial - - . Develops long-lasting . L_imited use in _ Varicel_la
. as yet P& 1y \ Immunity immunocompromised vaccine
@' ’/ /‘?%y )+ Mimic natural infection patients.
F S .~ 7 «low-costmanufacturing + Can revert and cause
o disease
MHC I &I
Inactivated + COVID-19vaccine  « Wuhan Institute of « Stable and safe * Requires booster dosesto  Inactivated
¢ * BBIBP- CorV biological products/ * Pre-existing technology and ~ maintain immunity polio vaccine
« PiCoVacc sinopharm infrastructure required for ~ « Large amount of virus needs

* Beijing Institute of development are available to be handled and antigen

Biological Products/ integrity needs to be con-
Sinopharm firmed
« Sinovac Biotech Co. MHC I * Low production titer
Subunit « NVXCOV2373 * Novavax/Emergent * Do not cause disease * Low immunogenicity Hepatitis B
BioSolutions * \Very stable vaccine
(spike protein)
MHC I
Virus like « COVID-19vaccine  « Medicago Inc. Laval + Do not cause disease + Difficult to make virus like  Papillomavirus
particles University * Increased uptake by lymph particles stable inlong term ~ vaccine
N node
& %,
o . o
MHC Il
Nonreplicating ~  Sputnik V * Gamaleya Research « Exhibit highly specific gene  * Host's immunity against the  Ebola virus
viral vector « Ad5-nCOV Institute delivery into the host cell vector might negatively af- vaccine
’ ( * Ad26.COV2-S « Cansino Biologics/Beijing with rigorous immune re- fect the effectiveness of the
}»/ * AZD 1222 Institute of Biotechnology sponse vaccine
< « Janssen Pharmaceutical » Cannot revert to natural dis-
Companies ease
« University Of Oxford and MHC I &I « Strong memory
AstraZeneca « Mimics natural infection
RNAvaccines ~ « mRNA 1273 « Moderna/NIAID * Do not cause disease * May have low immunoge- ~ Not available
* BNT162 « Biontech/Fosun Pharma/ ) P » Low-cost and ease of manu-  nicity due to instability
O Pfizer Ny facturing « Safety issue with reactoge-
S ;‘ .-
‘ 366 nicity have been reported
* Multiple doses may be re-
quired
MHCI &I

SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; COVID-19, coronavirus disease 2019; MHC, major histocompatibility complex; NIAID, National Institute of Aller-
gy and Infectious Diseases.
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Table 2. Synopsis of potential immune-mediated reactions to vaccines

Immune mediated reaction Frequent clinical manifestation

|gE mediated Urticaria, angioedema, rhinoconjunctivitis,
bronchospasm, anaphylaxis, gastrointestinal

disorders (diarrhea, abdominal cramping, vomiting)

Vasculitis, myocarditis

Maculopapular exanthema, eczema, acute generalised
exanthematous pustulosis, erythema multiforme

Urticaria, angioedema, anaphylactoid reactions,
gastrointestinal disorders

Thrombocytopenia, vasculitis, polyradiculoneuritis,
macrophagic myofasciitis, rheumatoid arthritis,
Reiter's syndrome, sarcoidosis (juvenile), bullous
pemphigoid, lichen planus, Guillain-Barré syndrome,
polymalgia

Adapted from Fritsche PJ, et al. Swiss Med Wkly 2010;140:238-46 %

Immune complex (IgG)
T-cell mediated

Non-IgE mediated
(pseudoallergic)

Autoimmune/
inflammatory
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Table 3. Type of vaccine components

Components Type

Active immunizing antigens  Toxoids, live-attenuated viruses, killed viruses or
and conjugating agents portions of virus, viral proteins, carrier proteins and
antigens

Culture media (protein/ Hen'’s egg, horse serum, murine and simian cells,

peptides) kidney cells of dog, yeast, casein, peptone (soy)
Additives

Antibiotics Neomycin, chlortetracycline, gentamycin,
streptomycin, erythromycin, kanamycin, polymyxin
B, amphotericin B

Preservatives Thimerosal, 2-phenoxyethanol, phenol, benzethonium
chloride

Stabilizers Gelatin, human serum albumin, amino acid mix,
glutamate, glycine, MSG, sucrose, lactose, sorbitol,
ascorbic acid, phosphate, polysorbate 80/20,
polygeline, dextran, polyethylene glycol

Adjuvants Aluminum salts, MF-59, ASO* (deacylated

monaphosphory! lipid A+ aluminum hydroxide)

Formaldehyde, beta-propionlactone, formalin,
gluteraldehyde

Contamination Latex

Adapted from Chung. Clin Exp Vaccine Res 2014;3:50-7.”%

Inactivation residues
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Table 4. Components of coronavirus disease 2019 vaccine™

Description Pfizer-BioNTech (mRNA) Moderna (mRNA) Janssen (viral vector)
Active ingredient Nucleoside-modified mRNA encoding the viral ~ Nucleoside-modified mRNA encoding the viral Recombinant, replication-incompetent Ad26
spike (S) glycoprotein of SARS-CoV-2 spike (S) glycoprotein of SARS-CoV-2 vector, encoding a stabilized variant of the
SARS-CoV-2 Spike (S) protein
Inactive ingredients 2([polyethylene glycol (PEG)-2000)-N,N- PEG2000-DMG: 1,2-dimyristoyl-rac-glycerol, Polysorbate-80
ditetradecylacetamide methoxypolyethylene glycol
1,2-distearoyl-sn-glycero-3-phosphocholine 1,2-distearoyl-sn-glycero-3-phosphocholine 2-hydroxypropyl-B-cyclodextrin
Cholesterol Cholesterol Citric acid monohydrate
([4-hydroxybutyllazanediyl) bis (hexane-6,1-diyl)  SM-102: heptadecan-9-yl 8-([2-hydroxyethyl] Trisodium citrate dihydrate
bis (2-hexyldecanoate) [6-0x0-B-{undecyloxy) hexyl] amino) octanoate
Sodium chloride Tromethamine Sodium chloride
Monobasic potassium phosphate Tromethamine hydrochloride Ethanol
Potassium chloride Acetic acid
Dibasic sodium phosphate dihydrate Sodium acetate
Sucrose Sucrose

SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2.
None of the vaccines contain eggs, gelatin, latex, or preservatives.
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