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Abstract 

Healthcare workers are on the front lines of COVID-19 pandemic. Nurses and medical doctors have been the most ex-

posed population. From all specialties involved in dealing with SARS-CoV2 disease, some of them seem to be more 

exposed than the others. From all specialties, infectious diseases, anesthesiology, emergency medicine, dentists and 

ophthalmology doctors, were at greatest risk of contracting COVID-19. Dentists have lived with the fear of self-

contamination and transmission of the virus, as well as taking the risk of neglecting emergencies and chronic patholo-

gies, or prosthetic work postponed, due to the pandemic, which drastically reduced the number of interventions. The 

SARS-Cov2 pandemic generated a new problem within the first three months of 2021, apart from the one created by the 

disease itself: allergic reactions, even fatal, that occured after the COVID-19 vaccination. Could dental practices add, 

under these circumstances, a supplemental risk for the newly vaccinated COVID-19, this is the main question we need 

to answer. 
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Introduction 

When searching the databases on the most 

exposed medical specialties during COVID-

19 pandemic, the data from literature is 

extremely heterogeneous and far too 

extended, compared to the obvious reality: 

residents physicians and nurses were the most 

exposed categories of population.  

From all medical specialties, infectious 

diseases, anesthesiology, emergency 

medicine, and ophthalmology residents, were 

at highest risk of contracting COVID-19[1], 

followed by family doctors and 
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stomatologists[1,2]. The review is prospecting 

the theme of supplemental risk due to 

pandemic, in what concerns three factors: the 

general frame of the dental practice office, 

patient’s risk and  dentists risk. We searched 

the answer for these three questions: 

1. Was dentistry a specialty exposed 

more than other medical specialties 

during the pandemic? 

2. What are the risks specific to the 

dentist, when we are dealing with 

patients COVID-19 asymptomatic? 

(stomatologist’s risk) 

3. Which can be the common substances 

or materials used in dental practice, 

that could add supplemental 

anaphylactic risk to newly vaccinated 

COVID-19 dentists or patients, by 

cross-allergy with the vaccine’s 

excipients? (patients' risks)[3]. 

If there are specialties that obviously have a 

higher risk to be contaminated, for the 

stomatologists the risk is no higher than in 

general, since they have daily contact with the 

mucous barrier, that always enables and 

increases the possibility of viral transmission. 

Nevertheless, stomatologists wear facial 

masks for general protection against all 

airborne germs and a plastic shield over the 

mask, especially to avoid fragments of teeth 

or dental materials resulting during 

interventional dental procedures. When 

comparing the risk before and during 

pandemic time, acknowledging the fact that 

during pandemic, a body temperature triage 

has been added, as well as extra preventive 

measures( telephone triage, access to COVID 

databases), we may even assume that the risk 

was not higher, due to the specific mask 

wearing profile of the dental practice. 

Nevertheless, the preliminary results of a pilot 

study, are pointing to the fact that the rate of 

contact sensitization to selected cosmetic 

allergens and ingredients of dental materials, 

through crossed reactivity, in students of 

dental medicine and dental patients is high, 

the sensitization rates for colophonium and 

polysorbate 80 were the highest[3]. 

 COVID-19 is a new challenge in 

modern dentistry, this being one of the most 

exposed professions to SARS – Cov2 

infection[4]. Therefore, dentists are part of the 

risk categories for transmission and infection 

with the new coronavirus, due to close contact 

with patients. , exposure to biological fluids 

(saliva, blood) and by producing aerosols / 

drops during numerous dental procedures. 

The potential for transmitting the virus 

through aerosols is perhaps greatest[4, 5]. 

Moreover, this aerosol production facilitates 

the contamination of the environment and of 

instruments, dental appliances and surfaces. 

Due to direct contact transmission, the 

mucosa of the oral cavity has been recognized 

as a pathway with a high potential for SARS-
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CoV2 infection. Hydration and rinsing before 

starting dental maneuvers with oral solutions 

containing oxidizing agents to reduce the 

microbial load in saliva could be beneficial, 

given that SARS-CoV2 is vulnerable to 

oxidation[6, 7, 8, 9]. It is recommended to use 

1% hydrogen peroxide solution and 0.2% 

povidone [10]. SARS -CoV2 asymptomatic 

patients or in the incubation period, that 

presents in the outpatient clinic, is the main 

source of contagion for specialized medical 

staff, as well as for other patients who come 

to the dentist's office [5]. In addition, SARS-

CoV2 patients in the post-COVID-19 recovery 

phase, could be a source of  virus 

transmission. It should also be borne in mind 

that dentists cannot always observe the 

interpersonal distance of more than one meter 

[6]. Fear of increased virus contagion has 

forced most dentists to limit themselves to 

consulting. Ahmed MA et.al, in a cross-

sectional study conducted in March 2020 on 

669 dentists from 30 different countries, 

assessed their anxiety and fear of becoming 

infected with  virus during medical practice, 

the risk being very high . 87% of participants 

feared that they could become infected with 

either a patient or a co-worker. While treating 

a patient suspected of COVID-19, 90% of 

dentists became anxious. More than 72% of 

participants felt anxious when talking to 

patients in the immediate vicinity, 92% feared 

that they might infect their family members 

and 77% feared that they might enter. 

quarantined in case of infection. An increased 

number of dentists (66%) wanted to close 

their dental offices until the number of 

COVID-19 cases began to decrease[11,12,13]. 

 Next question would be if the dental 

office personnel is adviced, or even stronlgy 

suggested to be vaccinated, when deciding 

to be in activity during a pandemic? The 

answer is still controversial. 

Routine vaccination is one of the most 

significant advances in medicine, being a 

cornerstone of preventive medicine. Vaccines 

are biological products with immunogenic 

properties, consisting of living or killed 

microorganisms, their components or 

modified toxins[14]. For definitions, 

immunization is the occurrence of active or 

passive immunity through the administration 

of various immunobiological products. There 

is active immunization, which causes the 

appearance of own antibodies, by 

administering a non-toxic and virulence-free 

antigen (vaccine, anatoxin). Post-vaccine 

immunity occurs after a certain period 

latency(weeks, months) necessary to produce 

a titer protective antibody, ensuring a long-

lasting immunity (months, years); and passive 

immunization, which achieves a temporary, 

short-term immunity by administering 

antibodies of human or animal origin (serum 

immunoglobulin). It is used when active 

immunization is not accessible, or when the 
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patient has not been vaccinated before 

exposure to the disease[15,16,17]. 

Vaccination is the inoculation of a vaccine or 

anatoxin. There can be no equality between 

immunization and vaccination. Although 

immunization is obtained from vaccination, 

vaccination is not a certainty for 

immunization[18]. There are a few aspects 

that are common in medical practice. The flu 

vaccine, due to the particulars of the influenza 

virus, must be repeated annually. It is possible 

that the anti coronavirus vaccine 2(SARS-

CoV2) has the same characteristics. 

 Covid 19 vaccination: At this time, 

worldwide, there is an unprecedented concern 

for the development of COVID 19 vaccines, 

63 vaccines being in clinical trials and 173 

vaccines in preclinical studies (WHO - 22 

January 2021). The European Medicines 

Agency has approved 2 messenger RNA 

genetic vaccines, also used in our country 

(Comirnaty-Pfyzer and Moderna). The 

Comirnaty vaccine, developed by BioNTech 

and Pfizer, also called BNT162b2 vaccine, is 

administered to adults and adolescents aged 

16 years and over, dose 1 and dose 2: 21 days 

between doses and has a 95% 

effectiveness[19, 20, 21]; while Moderna 

vaccine, known as mRNA-1273 vaccine, has 

a 94.1% efficacy, almost the same. The latter 

is administered to adults over 18 years of age, 

dose 1 - dose 2: 28 days between doses, with 

contraindications to avoid the administration 

to subjects with hypersensitivity to the active 

substance, and precautions should be on past 

hypersensitivity or anaphylaxis. For all 

vaccines, careful monitoring is recommended 

for at least 15 minutes after vaccination. 

People who have had anaphylaxis at the first 

dose of Comirnaty should not be given the 

second dose of vaccine. General adverse 

reactions described are anxiety-related, also 

vasovagal reactions (syncope) were reported, 

hyperventilation and stress-related reactions, 

psychogenic response to the needle injection. 

 Dental Practice Specific 

Recommendations: In these cases 

particularly, we have to postpone any local 

anesthesia or major extractive, implant 

intervention, for these kind of patients have 

the tendency to repeat the vaso vagal syncope, 

within an interval of minimum two weeks. 

Vaccination should be postponed in patients 

with severe acute illness with fever. The 

presence of a minor infection and / or low 

fever is not a reason to postpone vaccination. 

Caution is advised in persons on 

anticoagulant therapy, thrombocytopenia or 

any other coagulation disorder (eg 

haemophilia). Duration of protection: It is 

unknown (6-9 months), to be determined by 

ongoing clinical trials. 

Limitations of vaccine efficacy: Vaccination 

may not provide protection for all vaccinated 

persons. People may also not be fully 

protected within 7 days of the second dose of 
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vaccine (maximum titer at 28 days before the 

first administration). Experience with the use 

of Comirnaty in pregnant and lactating 

women is limited.  

Both vaccines mentioned above use the 

messenger RNA technology. Messenger RNA, 

uses a sequence from Spike( proteinSARS-

CoV-2 virus surface protein) embedded in 

lipid nanoparticles, which allow non-

replicating RNA to penetrate and release into 

host cells. Once it has reached the cell, 

mRNA is transmitted through the ribosome, 

the message of the S protein synthesis, to 

develop antibodies which will later be used. 

The messenger RNA fragments are damaged 

by the enzymes of human cells, within up to 

5-7 days and do not influence the cellular 

DNA, also, it does not enter the nucleus. The 

amount of messenger RNA corresponding to a 

dose of vaccine is standardized, which will 

ensure the production of a predefined level of 

protein S and antibodies. 

To vaccinate or not to vaccinate? 

 Since the beginning of the pandemic, 

seasonal influenza has been compared with 

SARS-COv2 disease, in terms of severity, and 

from here, through an almost sophisticated 

reasoning, the need for influenza vaccination 

has extended to SARS-COV2. This brought a 

lot of confusion regarding the decision to 

vaccinate, in regard to the fact that it might be 

overrated this decision. Our point of vue is 

that there are major, essential conceptual and 

temporal differences, that make the similarity 

insinuated in the literature, in the health 

policies adopted by the WHO, and the 

governments of the countries affected by the 

pandemic, redundant. The flu vaccine was 

first developed in 1933, refined in 1942, and 

continued to be improved in 1978. As that 

virus continues to evolve, the vaccine, a 

traditional variant based on inactivated virus 

or viral subunits / proteins, changes every 

year and yet, it can be effective in only 50% 

of cases in preventing the flu infection. In 

fact, the flu vaccine has been tested repeatedly 

and has stood the test of time. On the 

contrary, COVID-19 vaccines have not been 

able to benefit from reliable studies or serious 

improvements, and in particular there has not 

been the physical time required. FDA 

approval of drugs, vaccines, consists of 

animal or in vitro testing followed by 3 

phases of clinical trials in human subjects, a 

process lasting at least 6 years. However, as 

we all know - or should know - even after 

such approval is granted, effects of some 

withdrawn drugs appeared in the older 

population, that were not found in studies, 

effects that led to the withdrawal from the 

market[22, 23]. All COVID-19 vaccines have 

been issued via Emergency Use 

Authorizations (EUAs) to Pfizer on December 

11, 2020; to Moderna on December 18, 2020; 

to Johnson and Johnson very recently. About 

Astra-Zeneca vaccine, prudence is still 

recommended, it shown to be questionable 
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data, even if a high percentage of population 

has been already vaccinated, under the pretext 

that there is an emergency recommendation to 

limit the spread of the virus worldwide. 

Even the involved pharmaceutical companies 

did not assume any responsibility. Any of 

these vaccines lack standard, and certainly 

long term, test data. Risks of severe illness 

and death from COVID-19, vary, based on 

age and comorbidities. The Pfizer/FDA Fact 

Sheet for Recipients and Caregivers from 

February, 2021 specifically warns us :Page 1: 

"There is no U.S. Food and Drug 

Administration (FDA) approved vaccine to 

prevent COVID-19‖ and Page 6: "The Pfizer-

BioNTech COVID-19 vaccine has not 

undergone the same type of review as an 

FDA-approved or cleared product."[21, 22, 

23]. 

 For the Pfizer and Moderna products, 

this is the first time mRNA technology has 

been used in humans on such a massive scale. 

SARS has been with us since 2002, will be 

with us, and will continue to mutate as viruses 

do (note assorted variants). We do not know, 

from certified studies, the duration of any 

purported protection, or the long term effects. 

In fact, prevention and transmission were not 

endpoints of the the pre-EUA trials. The 

vaccine manufacturers are totally absolved of 

any liability via the PREP Act.  mRNA has 

been studied for over 20 years, however, 

earlier attempts to devise SARS vaccines 

(after SARS and MERS outbreaks, 2002-

2003) failed at the level of animal studies 

because of antibody dependent enhancement 

(ADE) that caused test animals to experience 

more severe illness and often death on re-

exposure. Finally, the risk of being 

vaccinated, while already being ill, rises a 

higher risk, that of superantigenes, of hyper 

immune reactivity, that can enhance 

conditions like autoimmunity from thyroid, 

chronic inflammatory bowel diseases, 

autoimmune hepathitis, cancers. 

From the allergist point of vue, it is not the 

viral component that gives the risk to non 

allergic people, but the excipients of the 

vaccines. Pfizer-BioNTech and Moderna can 

be cause allergic reactions or anaphylaxis, due 

to polyethylene glycol (PEG) component, of 

2000 g/mol (PEG-2000), contained in the 

vaccine in form of a PEGylated micellar 

carrier. Both vaccines have a main potential 

trigger to allergic reaction; the compound 

named PEG is considered biologically inert 

and safe by the FDA. However, a growing 

body of evidence shows the existence of a 

detectable level of anti-PEG antibodies in 

approximately 72% of the population, never 

treated with PEGylated drugs[19, 20, 21]. 

PEG is a polyether compound derived from 

petroleum, with many applications, from 

industrial manufacturing( cosmetics), to 

medicine(laxatives). It is the main excipient, 

and it is widely distributed in skin creams (as 
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cetomacrogol) and personal lubricants 

(frequently combined with glycerin). PEG is 

used in a number of toothpastes as a 

dispersant; PEG is also used as an anti-

foaming agent in food and drinks, under the 

name E1521. detectable level of anti-PEG 

antibodies in approximately 72% of the 

population, never treated with PEGylated 

drugs, based on plasma samples from 1990–

1999[22, 23]. 

Also, as a potential culprit of the reported 

anaphylactic reactions, there are other 

components, such as tromethamine (also 

named trometamol) contained in the Moderna 

mRNA-1273 vaccine could contribute to the 

induction of anaphylactic reactions in 

sensitized individuals as well[24]. The first 

case of anaphylaxis to trometamol, as an 

ingredient in a gadolinium-based contrast 

agent (GBCA). The reaction was induced 

shortly after the injection of GBCA and an 

IgE-mediated mechanism against trometamol 

could be detected[25]. Although both 

BNT162b2 and mRNA-1273 vaccines are 

mRNA vaccines containing PEG-2000, the 

excipient tromethamine is exclusive from the 

latter[ 25]. 

Depending on the catalyst type, the 

mechanism of polymerization can be cationic 

or anionic. The anionic mechanism is 

preferable because it allows one to obtain 

PEG with a low polydispersity [23].The 

reaction is catalyzed by magnesium-, 

aluminium-, or calcium-organo element 

compounds. To prevent coagulation of 

polymer chains from solution, chelating 

additives such as dimethylglyoxime are 

used[27]. In Pfizer-BioNTech vaccine, other 

components are glycero-3-phosphocholine 

(DSPC) ; cholesterol, potassium chloride, 

potassium dihydrogen phosphate and sodium 

chloride. Alkaline catalysts such as sodium 

hydroxide (NaOH), potassium hydroxide 

(KOH), or sodium carbonate (Na2CO3) are 

used to prepare low-molecular-weight 

polyethylene glycol.  

Polyethylene glycol is produced by the 

interaction of ethylene oxide with water, 

ethylene glycol, or ethylene glycol 

oligomers.[23,28] The reaction is catalyzed 

by acidic or basic catalysts. Ethylene glycol 

and its oligomers are preferable as a starting 

material instead of water, because they allow 

the creation of polymers with a low 

polydispersity[28]. PEGylation is the act of 

covalently coupling a PEG structure to 

another larger molecule, for example, a 

therapeutic protein, which is then referred to 

as a PEGylated protein, such as PEGylated 

interferon alfa-2a or alfa-2b, that are 

commonly used injectable treatments for 

hepatitis C infection. We can expect patients 

with hepatitis type C, treated with PEGylated 

interferon, to develop cross reactivity to this 

vaccine and/or dental procedures, even only 

due to impaired liver capacity to detox drugs 
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and chemicals. PEG is considered 

biologically inert and safe by the FDA, but, a 

growing body of evidence shows the 

existence of a detectable level of anti-PEG 

antibodies in approximately 72% of the 

population, never treated with PEGylated 

drugs, based on plasma samples from 1990–

1999[28, 29] Being omnipresent, PEG 

increases the chance of hypersensitivity in the 

general population, explaining the number of 

anaphylaxis and allergic reactions after Pfizer-

BioNTech vaccination[28]. Due to its ubiquity 

in a multitude of products and the large 

percentage of the population with antibodies 

to PEG, hypersensitive reactions to PEG are 

an increasing concern. Allergy to PEG is 

usually discovered after a person has been 

diagnosed with an allergy to an increasing 

number of seemingly unrelated products, 

including processed foods, cosmetics, drugs, 

and other substances that contain PEG or 

were manufactured with PEG[28, 29, 30]. 

COVID-19 Vaccine Moderna contains 

almost the same ingredients, mRNA, 

integrated in lipid nanoparticles. It is 

produced by using an in vitro, a cellular 

transcript, from appropriate DNA models, 

encoding the surface viral protein (S) of 

SARS- CoV-2.The other ingredients are lipid 

SM-102, cholesterol, 1,2-distearoyl-sn-

glycero-3-phosphocholine (DSPC), 1,2-

dimyristoyl-rac-glycero-3-

methoxypolyethylene-glycol-2000 (PEG 2000 

DMG), trometamol, trometamol 

hydrochloride, acetic acid, sodium 

acetate[31]. Oxford AstraZeneca Vaccine 

has a different composition from the previous 

two vaccines, containing adenovirus taken 

from chimpanzee, encoding SARS-CoV-2 

(ChAdOx1-S) glycoprotein S (spike), 

produced in modified human embryonic renal 

cells genetic (HEK), cell line 293 and through 

recombinant DNA technology. It contains 

genetically modified organisms (WHO). The 

other ingredients are L-histidine, magnesium 

chloride hexahydrate, polysorbate 80 (E 

433), sucrose, disodium edetate (dihydrate) 

(Figure nr.1)[32, 33].  
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Figure nr.1. Description and differences for the three common COVID-19 Vaccines(after 

pharmaexcipients.com, FDA) 

The main differences are main viral 

compounds, for Astra-Zeneca being the viral 

recombinant DNA, instead of ARNm, and the 

excipients, PEG for Pfizer-BioNTech, versus 

polysorbates for Astra

Janssen (Johnson & Johnson) COVID-19 

vaccine ingredients are recombinant, 

replication-incompetent Ad26 vector, 

encoding a stabilized variant of the SARS-

CoV-2 Spike (S) protein, polysorbate-80, 2-

hydroxypropyl-β-cyclodextrin, citric acid 

monohydrate, other sodium salts(trisodium 

citrate dihydrate, sodium chloride, sodium 

hydroxide), hydrochloric acid and ethanol. 

Both Astra-Zeneca and Johnson & Johnson 

contain alcohol[33, 34]. 

Polysorbate is a nonionic surfactant and 

emulsifier widely used as an emulsifier and 

stabilizer in the food industry, cosmetics and a 

common excipient in medications and 

vaccines[31]. For example, Polysorbate 80 is 

used as an emulsifier in foods, like ice cream, 

where is added up to 0.5% (v/v) 

concentration, to make the ice cream 

smoother and easier to handle, as well as 

increasing its resistance to melting; it is also 

used as a surfactant in soaps and cosmetics 

(including eye drops), or a solubilizer such as 
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in a mouthwash [32 ] [33 ]. It represents the 

excipient that is used to stabilize aqueous 

formulations of medications for parenteral 

administration, and used as an emulsifier in 

the making of the popular antiarrhythmic 

amiodarone[31] , as an emulsifier in the 

estrogen-regulating drug, or in the culture of 

Mycobacterium tuberculosis. Other common 

vaccines, such as influenza, Hepatitis B, 

Human papillomavirus(HPV) vaccines, 

contain polysorbate, with the function of 

facilitating the vaccine components to stay 

soluble[34, 35] Polysorbates 20, 40, and 60 

also exist. Polysorbates 80 and 20 have also 

been included as excipients in other SARS-

CoV-2 vaccines currently under evaluation in 

phases I, II, or III trials and that are based on 

adenovirus vectors, including the Janssen 

COVID-19 vaccine[34]. 

The most common immediate 

hypersensitivity to macrogols is associated 

with polyethylene glycol (PEG) 3350. The 

prick skin testing method and oral challenges 

with PEG and polysorbate-containing agents 

can determine both clinical reactivity and 

cross-reactivity between the 2 allergens. We 

can use the enzyme-linked immunosorbent 

assay and electrochemiluminescent 

immunoassay, to detect anti-PEG specific IgG 

and IgE, respectively, using PEGylated 

protein or PEG alone as antigens, for cases of 

PEG 3350 tolerant controls. Early phase and 

recent studies have demonstrated how skin 

provocation testing induced symptomatic 

reactivity, in both cases to PEG 3350 and 

polysorbate 80. Plasma samples were positive 

for anti-PEG specific IgE and IgG antibodies 

only in a few cases, and binding increased 

directly proportional to the molecular weight 

of PEG tested. FDA adverse event reports 

revealed 53 additional cases of possible PEG 

3350 anaphylaxis[28]. 

The cross-reactivity between polysorbate 80 

and PEGs seems to be due to a shared moiety 

–(CH2CH2O)n, contained in both compounds. 

Up to date, most of the cases of allergic 

reactions to polysorbates have been associated 

with medicines containing this excipient and 

only a few cases of allergy to vaccines due to 

polysorbates have been reported[35, 36]. 

Since the vaccines will be administered to the 

whole population of the world, given its 

diversity, it will be wise to also consider the 

role of other two possible allergenic 

compounds, 1,2-distearoyl-sn-glycero-3-

phosphocholine (DSPC) or EDTA, as 

potential triggers of hypersensitivity 

reaction[ 34,37,38]. 

Conclusions 

The reported cases of anaphylaxis could be 

under-represented, due to the general 

unawareness among physicians, of the 

allergenic potential of excipients such as 

polysorbates that may be behind an unclear 

allergic reaction to a given vaccine. The 

health care providers and physicians should 
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be aware of the potential threat of the 

excipients from COVID-19 vaccines, with the 

potential to produce hypersensitivity 

reactions, before the administration of the 

vaccines. 

Specific Dental Practice 

Recommendations: Since the duration of 

protection after COVID-19 vaccination is 

unknown (6-9 months), and is to be 

determined by ongoing clinical trials, it is 

advised to postpone any dental procedure for 

patients undergoing or early vaccinated for 

the last two weeks before consultation, thus 

avoiding the risk of transmission of a silent, 

asymptomatic COVID-19 form. 

For all patients reported previous hyper-

sensitivity reactions to vaccines or any 

compound, such as PEG, polysorbate, 

trometamol , EDTA or DSGC(1,2-distearoyl-

sn-glycero-3-phosphocholine), the decision to 

vaccinate should be cautiously revised. As far 

as the literature revealed, for patients and 

dentists, the sensitization rates for 

colophonium and polysorbate 80 are the 

highest, so the risk of a n anaphylactic 

reaction is higher, when being vaccinated with 

Astra-Zeneca or Johnson & Johnson vaccines, 

if you are a dentist, or a patient that is 

undergoing a dental procedure. 
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