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Abstract: To raise awareness about preventive measures in COVID-19 pandemic, even though fully
vaccinated. Although recent trials showed high efficacy of vaccines in preventing symptomatic
infections, there are some individuals experiencing symptomatic SARS-CoV-2 infection. In this case
report, a fully vaccinated young dental practitioner experienced symptomatic SARS-CoV-2 infection
55 days postvaccination with BNT162b2 Pfizer vaccine with evident ageusia. Diagnostic swabs
were performed and used for viral genome sequencing. The patient fully recovered 15 days after
diagnosis. Loss of smell and taste, together with nasal congestion were the main reported symptoms.
The use of personal protective equipment prevented spread of infection in patients and co-workers.
With the increase of people being fully vaccinated, it is still necessary to follow infection preventive
protocols by correctly applying personal protective equipment. Although high efficacy has been
proved, some individuals may still be vulnerable to symptomatic infection and new guidelines and
markers should be adopted and investigated to find out patients for whom vaccination may not
determine full immunization.
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1. Introduction

After the SARS-CoV-2 pandemic, the hope of the whole world is placed in the ef-
fectiveness of vaccines that should ensure immunity to the entire population. For this
reason, the FDA authorized early the new mRNA-based vaccines. Their short-term efficacy
has been comparable with that of other common vaccines in phase 3 trials and a reduced
symptomatic SARS-CoV-2 infection by over 90% was observed in healthy participants, after
vaccination [1,2]. mRNA vaccines were developed to mitigate severe COVID-19 disease [3],
showing successful results.

Sometimes the immune system of some subjects does not respond effectively to the
vaccination, especially in some categories of patients, such as the immunocompromised.
One study, based on solid organ transplant (SOT) recipients, showed reduced humoral
response to mRNA vaccines [4].

However, COVID-19 disease after full-dose mRNA vaccination can involve healthy
subjects too. A recent study reported eight symptomatic SARS-CoV-2 infections occurring in
fully vaccinated health care workers (incidence rate 4.7 per 100,000 person-days adjusted) [5].

We reported, to our knowledge, the first case of an Italian fully vaccinated dental
practitioner in whom symptomatic infection emerged. This unique case was described
by the patient himself. Transmission of SARS-CoV-2 virus has been implicated in other
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published reports in fully vaccinated individuals and by publishing several case reports
would be useful for understanding COVID-19 disease in vaccinated people, improving
prognostication, patients” selection and general public health policies.

2. Case Report

A 28-year-old male dentist received the first inoculation of BNT162b2 Pfizer vaccine
on 23 January 2021, and the second dose on 15 February (Figure 1). The patient fulfilled
general medical requirements for undergoing vaccination and had an overall, generally
good health status. No concurrent medical or surgical conditions were reported.

Positive Antigen
First dose Second dose Symptoms Positti(\elzt:%n'l'g- PCR Negative RT-
COMIRNATY COMIRNATY onset ! PCR testing
) ) testing
Pfizer Pfizer l
January 23 February 15 April 11 April 21 May 4
Quarantine period

Figure 1. Timeline of events during vaccinations and infection.

As reported by the patient, on the first dose no adverse events occurred and it was
reported only a pain in the arm, where the vaccine was inoculated. Similar symptoms
were reported after getting the second dose, without signs of fever, fatigue or more serious
events. He spent the second week of 5-11 April 2021, at home, where he met his parents
and relatives who had already recovered from COVID-19 from November 2020. Then he
moved back to his workplace, at the Dental Clinic of Foggia University. On 11 April, he
noted changes in his voice, nasal congestion and symptoms similar to seasonal allergy. On
20 April, he received a call from his aunt stating her positivity to SARS-CoV-2. On 21 April,
he was referred to the Infectious Disease and Control Department of the University where
he underwent to SARS-CoV-2 antigen test first, and later to RT-PCR test on nasopharyngeal
swab. Both tests were positive for new coronavirus infection.

AFIAS COVID-19 Ag (Boditech Med Inc., Chuncheon-si, Korea) was used for the first
screening. AFIAS COVID-19 Ag is an automatic fluorescence Immunoassay (FIA) for the
qualitative/semiquantitative (through signal intensity cut-off index (COI)) detection of
novel coronavirus in human nasopharyngeal swab specimens [6].

Subsequently, viral RNA was extracted within 2 h from the sample collection using
the STARMag 96 x4 Universal Cartridge kit with the Microlab NIMBUS IVD instrument
according to the manufacturer’s instructions (Seegene Inc., Seoul, Korea). Amplification and
detection of four target genes N, E, S and RNA-dependent RNA-polymerase was performed
using the commercially available kit Allplex SARS-CoV-2 Assay (Seegene Inc., Seoul, Korea)
with the CFX96TM instrument (Bio-Rad, Hercules, CA, USA). Results interpretation was
performed with the Seegene Viewer software (Seegene, Seoul, Korea).

Sample was therefore used for viral genome sequencing. In brief, total RNA extraction
was performed starting from 400 uL of the swab transport medium using a Viral Nucleic
Acid Extraction Kit (Low inhibition cartridge 202) with the MagCore workstation. Target
enrichment and library preparation for next-generation sequencing was performed using
the CleanPlex SARS-CoV-2 Research and Surveillance Panel (Paragon Genomics, Inc.,
Hayward, CA, USA). Sequencing was performed on a MiSeq Illumina System with a
MiSeq v2 reagent kit (300 cycles). Downstream analysis was performed using the SOPHiA
DDM software pipeline (Sophia Genetics, Saint-Sulpice, Switzerland). Nextclade software
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(https:/ /clades.nextstrain.org/, accessed on 21 April 2021) was used to assign clade and call
mutations. The obtained genome sequence was deposited at the GISAID global repository
(https:/ /www.gisaid.org/, accessed on 22 April 2021) with the EPI_ISL_1890572 Accession
ID. According to the currently accepted classification criteria, the viral genome belonged to
the VOC Alpha 202012/01 GRY (B.1.1.7) and was characterized by the presence of several
known relevant alterations in the S protein (69/70 deletion, 144 deletion, N501Y, A570D,
D614G, P681H, T716l, S982A, D1118H).

Patient was quarantined, preventive measures were taken. Specifically, medical and
working staff at the dental clinic was also quarantined for one week before undergoing
to swab analysis. On 22 April, he reported peak of fever (38 °C) lasting around one hour
together with changes in voice and nasal congestion, loss of taste and smell. Paracetamol
was administered to control the fever.

On 17 April, patient had already reported to have lost salt taste and nasal congestion,
days before testing positive on 21 April. In the following days, nasal congestion decreased,
together with recovery of taste and smell. Finally, he was tested negative 4 May, after 14
days of quarantine as recommended by Italian ministerial guidelines. He reported feeling
fully recovered even a few days before the last test. Medical and working staff at the dental
clinic tested negative even if there was a close contact with the positive patient.

Unfortunately, we did not have data about immune response after vaccination.

3. Discussion

Recently, in this scenario, healthy vaccinated subjects report positive tests and symp-
toms of SARS-CoV-2 infection [7,8], despite confirmation of adequate immune response
among these patients [9].

Although more severe susceptibility emerged in patients with obesity, metabolic
syndrome, or type 2 diabetes [10,11], alterations in the immune response generated by the
vaccination and/or a subsequent contact of a new virus variant, may be the principal cause
of such kinds of infection.

Recent studies showed that immunization can be less potent against the beta variant
(B.1.351) for a limited protection of neutralizing antibodies created by natural contact with
the virus or vaccination [12,13].

In a group of 417 volunteers inoculated with the second dose of BNT162b2 (Pfizer-
BioNTech) or mRNA-1273 (Moderna) vaccine, Hacisuleyman et al. identified two women
with infection [8]. Genome sequencing highlighted changes with clinical consequences,
such as E484K in one female subject and three mutations (T95I, del142-144, and D614G) in
both [8]. Both had reported consistent clinical evidence to the vaccine boost, considering the
clinical record book, showing neutralizing antibodies, proof of an active immune response
to the vaccines.

Indeed, both the patients presented with clinically mild symptoms [8]. Moreover, in
patient 1 was observed a high viral load, despite high values of neutralizing antibodies [8].
In this scenario, a risk of illness after fortunate vaccination should be considered because of
variant virus infection [14-16]. Recently, a study was conducted in New York, including
126,367 fully vaccinated individuals. There were 101 cases of vaccine breakthrough infection
between 1 February and 30 April 2021, accounting for 1.4% of the 7147 total SARS-CoV-2
positive cases in their healthcare system and 0.08% of the fully vaccinated population in
their medical records; 57 of 76 infections referred to the B.1.1.7 (Alpha) or B.1.526 (Iota) [14].

A recent case report showed the presence of COVID-19 symptoms 40 days postvacci-
nation [7]. Based on the time of the appearance of symptoms and antibody titer, the most
plausible cause of the disease was patient’s limited amount of humoral immune response to
the vaccine, although no history of immunodeficiency was recorded [7]. Additionally, the
antibody level in this patient was much lower than those who previously had COVID-19 [7].
In our case report, the COVID-19 symptoms developed 55 days postvaccination. A previ-
ously reported case report supposed that the infection started before the booster shot took
full effect [8].
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Nowadays, we are still living in an uncertain scenario, in which it is necessary to assess
the role of variants in determining postvaccination infection and how the host immune-
response may impact in the development of the disease. So, in order to deeply understand
these mechanisms, it could be useful, whenever it is possible, to perform viral DNA se-
quencing and testing for immune-related markers in patients with breakthrough infections.

4. Conclusions

This case outlines some useful considerations; firstly, the classic variant of SARS-
CoV-2 infected a healthy subject, 55 days postvaccination, pointing out that breakthrough
infection is possible after vaccination in healthy subjects with common variants; in addition,
moreover, it is necessary to continue observing all the prescriptions recently indicated in
the literature in order to avoid new contagion for all healthy workers also after vaccination,
since, as seen, the vaccination does not ensure complete immunity in 100% of cases. In this
case report, the correct use of personal protective equipment by the dental staff prevented
the spread of infection between patients and workers. Personal protective equipment
included the use of filtering facepiece 2 (FFP2) and working spaces were arranged to keep
a distance of at least 2 m between workers in the office. Each room was also provided with
portable air cleaners. In the last instance, we are lacking standardized means to predict
a guaranteed immunity status after vaccination. Future research should focus on the
development of affordable means for monitoring a population’s immunity postvaccination
response in order to adopt preventive measures and understand new mechanisms beyond
this particular disease.

Author Contributions: V.C.A.C. prepared the paper; M.R.L. performed analysis of viral genome;
FF. contributed to patient management and SARS-CoV-2 antigen testing and swab sampling and
delivery; FA. contributed to interpretation of the data and to the study design; L.L.M. performed the
study design and supervised the paper. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent has been obtained from the patient to publish this paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Polack, EP,; Thomas, S.J.; Kitchin, N.; Absalon, J.; Gurtman, A.; Lockhart, S.; Perez, ]J.L.; Pérez Marc, G.; Moreira, E.D.;
Zerbini, C.; et al. Safety and efficacy of the BNT162b2 mRNA COVID-19 vaccine. N. Engl. J. Med. 2020, 383, 2603-2615. [CrossRef]
[PubMed]

Dagan, N.; Barda, N.; Kepten, E.; Miron, O.; Perchik, S.; Katz, M.A.; Herndn, M.A.; Lipsitch, M.; Reis, B.; Balicer, R.D. BNT162b2
mRNA COVID-19 Vaccine in a Nationwide Mass Vaccination Setting. N. Engl. ]. Med. 2021, 384, 1412-1423. [CrossRef] [PubMed]
Brussow, H. mRNA vaccines against COVID-19: A showcase for the importance of microbial biotechnology. Microb. Biotechnol.
2022, 15, 135-148. [CrossRef] [PubMed]

Grupper, A.; Rabinowich, L.; Schwartz, D.; Schwartz, I.E; Ben-Yehoyada, M.; Shashar, M.; Katchman, E.; Halperin, T.; Turner, D.;
Goykhman, Y,; et al. Reduced humoral response to mRNA SARS-CoV-2 BNT162b2 vaccine in kidney transplant recipients
without prior exposure to the virus. Am. J. Transpl. 2021, 21, 2719-2726. [CrossRef] [PubMed]

Angel, Y.; Spitzer, A.; Henig, O.; Saiag, E.; Sprecher, E.; Padova, H.; Ben-Ami, R. Association Between Vaccination with
BNT162b2 and Incidence of Symptomatic and Asymptomatic SARS-CoV-2 Infections Among Health Care Workers. JAMA 2021,
325, 2457-2465. [CrossRef] [PubMed]

Kweon, O.].; Lim, Y.K,; Kim, H.R.; Choi, Y.; Kim, M.C.; Choi, S.H.; Chung, ].W.; Lee, M.K. Evaluation of rapid SARS-CoV-2
antigen tests, AFIAS COVID-19 Ag and ichroma COVID-19 Ag, with serial nasopharyngeal specimens from COVID-19 patients.
PLoS ONE 2021, 16, €0249972. [CrossRef] [PubMed]

Ulhaq, Z.S.; Soraya, G.V.; Indriana, K. Breakthrough COVID-19 case after full-dose administration of CoronaVac vaccine. Indian J.
Med. Microbiol. 2021, 39, 562-563. [CrossRef] [PubMed]


http://doi.org/10.1056/NEJMoa2034577
http://www.ncbi.nlm.nih.gov/pubmed/33301246
http://doi.org/10.1056/NEJMoa2101765
http://www.ncbi.nlm.nih.gov/pubmed/33626250
http://doi.org/10.1111/1751-7915.13974
http://www.ncbi.nlm.nih.gov/pubmed/34788497
http://doi.org/10.1111/ajt.16615
http://www.ncbi.nlm.nih.gov/pubmed/33866672
http://doi.org/10.1001/jama.2021.7152
http://www.ncbi.nlm.nih.gov/pubmed/33956048
http://doi.org/10.1371/journal.pone.0249972
http://www.ncbi.nlm.nih.gov/pubmed/33831118
http://doi.org/10.1016/j.ijmmb.2021.05.017
http://www.ncbi.nlm.nih.gov/pubmed/34099338

Int. |. Environ. Res. Public Health 2022, 19, 886 50f5

10.
11.

12.

13.

14.

15.

16.

Hacisuleyman, E.; Hale, C.; Saito, Y.; Blachere, N.E.; Bergh, M.; Conlon, E.G.; Schaefer-Babajew, D.].; DaSilva, J.; Muecksch, E;
Gaebler, C.; et al. Vaccine Breakthrough Infections with SARS-CoV-2 Variants. N. Engl. J. Med. 2021, 384, 2212-2218. [CrossRef]
[PubMed]

Dyer, O. COVID-19: Chinese vaccines may need changes to improve efficacy, admits official. BMJ 2021, 373, n969. [CrossRef]
[PubMed]

Prasun, P. COVID-19: A Mitochondrial Perspective. DNA Cell Biol. 2021, 40, 713-719. [CrossRef] [PubMed]

Mancuso, M.; La Morgia, C.; Valentino, M.L.; Ardissone, A.; Lamperti, C.; Procopio, E.; Garone, C.; Siciliano, G.; Musumeci, O.;
Toscano, A.; et al. SARS-CoV-2 infection in patients with primary mitochondrial diseases: Features and outcomes in Italy.
Mitochondrion 2021, 58, 243-245. [CrossRef] [PubMed]

Stamatatos, L.; Czartoski, J.; Wan, Y.-H.; Homad, L.J.; Rubin, V.; Glantz, H.; Neradilek, M.; Seydoux, E.; Jennewein, M.E;
MacCamy, A.J.; et al. mRNA vaccination boosts cross-variant neutralizing antibodies elicited by SARS-CoV-2 infection. Science
2021, 372, 1413-1418. [CrossRef] [PubMed]

Planas, D.; Bruel, T.; Grzelak, L.; Guivel-Benhassine, F.; Staropoli, I.; Porrot, F.; Planchais, C.; Buchrieser, J.; Rajah, M.M.;
Bishop, E.; et al. Sensitivity of infectious SARS-CoV-2 B.1.1.7 and B.1.351 variants to neutralizing antibodies. Nat. Med. 2021,
27,917-924. [CrossRef] [PubMed]

Duerr, R.; Dimartino, D.; Marier, C.; Zappile, P.; Wang, G.; Lighter, ].; Elbel, B.; Troxel, A.B.; Heguy, A. Dominance of Alpha and
Iota variants in SARS-CoV-2 vaccine breakthrough infections in New York City. J. Clin. Investig. 2021, 110, 761-769. [CrossRef]
[PubMed]

Rana, K.; Mohindra, R.; Pinnaka, L. Vaccine Breakthrough Infections with SARS-CoV-2 Variants. N. Engl. J. Med. 2021, 385, e7.
Available online: https:/ /europepmc.org/article/MED /34077641 (accessed on 21 November 2021). [CrossRef] [PubMed]
Nixon, D.F; Ndhlovu, L.C. Vaccine Breakthrough Infections with SARS-CoV-2 Variants. N. Engl. J. Med. 2021, 385, e7. Available
online: https:/ /europepmc.org/article/MED /34077640 (accessed on 21 November 2021). [CrossRef] [PubMed]


http://doi.org/10.1056/NEJMoa2105000
http://www.ncbi.nlm.nih.gov/pubmed/33882219
http://doi.org/10.1136/bmj.n969
http://www.ncbi.nlm.nih.gov/pubmed/33849893
http://doi.org/10.1089/dna.2020.6453
http://www.ncbi.nlm.nih.gov/pubmed/33872068
http://doi.org/10.1016/j.mito.2021.03.011
http://www.ncbi.nlm.nih.gov/pubmed/33798770
http://doi.org/10.1126/science.abg9175
http://www.ncbi.nlm.nih.gov/pubmed/33766944
http://doi.org/10.1038/s41591-021-01318-5
http://www.ncbi.nlm.nih.gov/pubmed/33772244
http://doi.org/10.1172/JCI152702
http://www.ncbi.nlm.nih.gov/pubmed/34375308
https://europepmc.org/article/MED/34077641
http://doi.org/10.1056/NEJMc2107808
http://www.ncbi.nlm.nih.gov/pubmed/34077641
https://europepmc.org/article/MED/34077640
http://doi.org/10.1056/NEJMc2107808
http://www.ncbi.nlm.nih.gov/pubmed/34077640

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

