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Abstract

Sudden sensorineural hearing loss or sudden deafness of unknown cause is one of the adverse effects that occur after
vaccination against covid 19 in adults. In the case of children, the pediatric population has been subject to vaccination
in recent months with favorable results, since the adverse events presented are very mild, however, the possibility of a
relationship between vaccination for covid 19 and the development of sudden post-vaccination deafness in these.
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1. Introduction

COVID-19 is the disease caused by the new coronavirus known as SARS-CoV-2 [1]. Currently, COVID-19 patients are the
main source of infection, and severely ill patients are considered more contagious than mildly ill patients. Asymptomatic
infected people, patients in the incubation period, do not show signs or symptoms of respiratory infection that have
been shown to excrete the virus, but they are not exempt as they are potential sources of infection [2].

COVID-19 has been considered as a kind of self-limiting infectious disease, and most cases with mild symptoms can
recover within 1-2 weeks. Infection caused by SARS-CoV-2 can cause 5 different outcomes: asymptomatic infected
people (1.2%); mild to medium cases (80.9%); severe cases (13.8); critical case (4.7%); and death 2.3% in all reported
cases) [3].

In many patients, the most common symptoms are fever (98%), cough (76%), and myalgia or fatigue (44%) (Figure 1).
Less common symptoms were sputum production (28%), headache (8%), hemoptysis (5%), and diarrhea (3%) [4].
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Age as major risk factor
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Figure 1 Clinical features of COVID-19

By 2020, COVID-19 spread from Wuhan to all of China, spreading to different countries around the world (Figure 2). At
the end of March, the highest rate of infected per million inhabitants was led by Spain with 1,549 cases/million
inhabitants with a total number of 72,248 cases, followed by Italy with 1,529 cases/million inhabitants and France with
493 cases/ million inhabitants with a total of 39,964 [5].

The percentage of mortality varies depending on the region. At the end of March, Italy had the highest number of deaths,
with more than 10,000 deaths, and reported a lethality close to 10%. On the other hand, South Korea had a fatality rate
of 1.5 and 2.3 in China [6]. On the contrary, mortality changes according to age, being 0% in children under 9 years of
age and reaching up to 14% in those over 80 years of age [7].
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Taken from: For children, COVID-19 appears to be generally mild. A minority of children with COVID-19 require hospitalization. In the month of
March 2020, among 2,572 confirmed cases of COVID-19 in children in the United States, the estimated hospitalization rate ranged from 6% to 20%,
and between 0.58% and 2.0% they were admitted to an ICU. In that report, children younger than 1 year had the highest percentage of
hospitalization (15%-62%) among pediatric patients with COVID-19 [8].

Figure 2 Countries, territories or areas with reported confirmed cases of COVID-19.

Now, most children seem to get the infection from COVID-19-positive adults, especially from family contacts. Like adults,
the virus to children is transmitted primarily by respiratory droplets, direct contact, and aerosol transmission [9].
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Due to the rates of contagion by covid 19 presented in the pediatric population, it is necessary to immunize these
children from the age of 5, and Pfizer-BioNTech vaccines are available for children between 5 and 11 years old, between
12 and 17 years old and for young people 18 years of age and older, in addition to the modern vaccine, which are
monitored with the most comprehensive and exhaustive safety monitoring program in US history, which certifies that
they are suitable for application [10].

In turn, the adverse effects that occur after vaccination against COVID 19 in children include fatigue, headache, fever
and pain at the injection site [11], and it is estimated that this is not necessary in this population, however, there have
been cases in which children have died due to the severity of the course of the disease caused by this virus, since, as in
adults, there are comorbidities and risk factors that exacerbate and complicate the child's health condition, which means
that it is important to take into account these factors, which include chronic respiratory disease: asthma that is difficult
to control, cystic fibrosis, ciliary dyskinesia, congenital or acquired heart disease, chronic diseases renal, hepatic or
digestive, obesity, chronic neurological diseases: cerebral palsy; neuromuscular diseases, muscular dystrophy,
neurodisability, ASD, neurodegenerative diseases, endocrine disorders: diabetes mellitus, adrenal insufficiency,
metabolic and mitochondrial diseases, Down syndrome, other chromosomal abnormalities, dependent older children,
sickle cell anemia, asplenia or liver dysfunction, cystic fibrosis and immunocompromised patients [12].

Adverse events are usually more severe after the application of the second dose of the vaccine and in recent studies, the
development of Myocarditis or Pericarditis has been associated with the application of messenger RNA vaccines in a
few cases so it is desired to know the risk of developing sudden deafness after vaccination in the pediatric population,
since it is an adverse effect present in vaccination in adults.

2. Methodology

A detailed bibliographic search was carried out since 2011 of the most relevant published information in the PubMed,
Scielo, and Medline databases, national and international libraries specialized in the topics discussed in this review
article. The following keywords were used: Deafness, vaccination, COVID-19, pediatrics, SARS-COV-2. The data obtained
ranges from 5 to 20 records after the use of the keywords described above. The bibliographic search was carried out in
English and Spanish, it was limited by year of publication and studies published from 2011 to the present were used.

3. Results

In their surveillance study of adverse events after covid mRNA vaccination, Klein et al included ischemic stroke,
appendicitis, acute myocardial infarction, venous thromboembolism, Bell's palsy, and myocarditis, which was more
common in the group of 12 to 39 years, although in very low proportions compared to the group studied, however,
sudden deafness or hearing loss were not reported as an adverse event.

Table 1 Demographic and Clinical Characteristics of Hearing Loss Incidents for 40 individuals

Characteristic No. (%)
Mean age (range), y 56 (25-88)
Sex

Women 25(63)

Men 15(37)
Manufacturer

Pfizer 28 (70)

Moderna 12 (30)
Mean SSNHL onset after vaccine dose (range), d 4(0-21)
Steroid treatment 30(75)

Taken from: Formeister, E. Chien, W. Agrawal, Y. Carey, J. Stewart, M. Sun, D. Preliminary Analysis of Association Between COVID-19 Vaccination
and Sudden Hearing Loss Using US Centers for Disease Control and Prevention Vaccine Adverse Events Reporting System Data. JAMA Otolaryngol
Head Neck Surg 2021 Jul 1; 147(7): 674-676
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For his part, Formeister, in his research letter, carries out a preliminary analysis of the association between vaccination
against COVID-19 and sudden hearing loss, motivated by patients who attended the Johns Hopkins University Hospital
with unilateral SSNHL confirmed audiometrically within the 24 hours after vaccination against COVID-19, for which the
reports of vaccinated patients with association with sudden deafness in the database were investigated and it was
determined that of 86,553,330 doses administered, only 40 individuals probably developed sudden deafness due to of
this, as shown in Table 1. However, there was no record of the pediatric population within these cases [13].

In turn, Jeong et al. present in their case report, 3 patients who developed sudden deafness after vaccination by covid
19. The first case corresponds to a 64-year-old female patient who attended the outpatient service referring hearing
loss in the right ear 2 days after the covid 19 vaccine, the initial hearing threshold with a weighted average of four
frequencies was 86 dB in the right ear and 17 dB in the left ear in pure tone audiometry , for this treatment of oral
steroids was indicated to which the dose was lowered 5 days after the start of the same, and intratympanic injection
was applied, which caused the patient to fully recover her hearing threshold [14].

The second case corresponded to a 42-year-old male patient who came to the outpatient clinic due to a picture of hearing
loss in the left ear, with 2 weeks of evolution and which had started from the day he received the dose of the vaccine
against the covid 19. Initial four-frequency weighted average hearing threshold was 13 dB in the right ear and 9 dB in
the left ear on pure-tone audiometry, but there was acute low-frequency hearing loss in the left ear, as this patient was
given the same treatment as patient number 1, so he was able to fully recover his hearing threshold [15].

Finally, the third case corresponds to an 18-year-old male patient, who attended the outpatient service due to sudden
hearingloss in the right ear with 2 weeks of evolution, and which began after the second dose of the vaccine was applied.
Against covid 19. This patient received the same treatment as the first 2 patients, however, his hearing threshold
worsened.

Itis estimated that the etiology of this sudden hearing loss is due to the fact that the viral antigens in the vaccine provoke
an immunological reaction through which the antibodies are directed to the cochlea, causing vasculitis and
inflammation of the same, which is manifested in the patient as sudden hearing loss. However, due to the little
information regarding this adverse effect of the vaccine, it cannot be certain that its etiology is due to this, although
there is a strong association [16].

Although the third case presented corresponds to an 18-year-old patient, who is part of the pediatric population (0 to
18 years), the incidence of these cases is very low, so it is not stated that this is a frequent adverse event in this
population after vaccination by covid 19 [17].

4. Discussion

Sudden deafness is an ENT emergency that affects the well-being and quality of life of patients, and although it is of
unknown etiology, since there is no established mechanism as the main cause, in recent years it has been associated
with the application of vaccine against covid 19 in the adult population and it is desired to know its possible association
in children [18].

Despite the wide availability of vaccines against covid 19 worldwide, the WHO recommends the administration of
BNT162b2 Pfizer/BioNTech for the pediatric population due to its safety indices and few reports of cases of severe
adverse effects.

Regarding the adverse effects that occur, Myocarditis is associated with this vaccine, however, its proportion is 1 case
per 20,000 vaccinated, so it is not a subject of great impact.

In their case report, Pisani et al present a 57-year-old male patient who developed sudden deafness and tinnitus in his
right ear 2 days after receiving the first dose of the covid-19 vaccine, who was treated for 12 days. With
methylprednisolone therapy, however, the patient was diagnosed with mild right-sided SSNHL, for which long-term
follow-up was indicated [19].

Tsetsos et al,, in their case report, present a 61-year-old female patient who was admitted to the emergency department
reporting complete hearing loss in her right ear 2 days after the application of the second dose of the vaccine against
the covid. When performing the corresponding tests, the pure tone audiometry showed deep SSHL on the right side of
at least 85 dB in all frequencies, for which anticoagulant treatment was started and 7 days after admission he was
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discharged with a treatment based on in oral glucocorticoids and acetylsalicylic acid for 9 days, 11 days after starting
treatment the patient reported a significant improvement [20].

Finally, after the review of articles developed, the lack of records and cases to determine a relationship between sudden
deafness after vaccination by covid 19 and the pediatric population is evident, since it has been determined that this
adverse effect is more frequent in adults. And geriatric population. However, authors such as Briggs recommend
expanding this type of study in order to guarantee the complete safety of this type of vaccine in children since, although
there are antecedents such as the one exposed by Garcia in his article, in which he reports that In 2007, the Nigerian
government filed a lawsuit against Pfizer, not only for the death of 11 children, but also for the serious damage caused
to another 200, including deafness, blindness, cerebral palsy and other deformities after the application of a vaccine
from this laboratory the existing bibliography is not sufficient to determine this relationship.

5. Conclusion

Vaccination against covid 19 constitutes the protection barrier against the SARS COV 2 virus and the severity of
symptoms in the course of the disease caused by it. Since the beginning of the pandemic, vaccination of the pediatric
population has been a topic of global controversy due to little knowledge of the adverse effects that it can cause on the
health of children, however, their safety has been recognized and its application in these, with the slight development
of certain unfavorable events. In turn, in adults, post-vaccination deafness is presented as a moderately common
adverse effect, although, in children, there has been no evidence of a case index that certifies the relationship of this
hearing loss with vaccination against covid 19, so it is not a reason for concern in this regard, however, it is necessary
to expand the studies related to this, in order to provide alternatives that can counteract this type of situation, so it
continues to be studied.
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