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ABSTRACT

The COVID-19 has challenged the professions and Implantology also has its challenges in the pandemic. Several factors can interfere
with the osseointegration process and more associated factors, greater the interference risks. Risk assessment in the therapy indication
is the main decision to define the best technique, the best biomaterial, the best surgical access and the best moment to intervene. The
purpose of this review was to investigate and synthesize the scientific evidence on the factors that may interfere with dental implant
therapy in the midst of pandemic. The literature was reviewed in databases such as PubMed, Web of Science, Sciello and Google
Scholar using the keywords “COVID-19", “pandemic”, “risk factors”, “impact factor”, “dental implants”, “dentistry”, “oral health”,
“osseointegration”, “bone metabolism”, “drug risk factors”, “chronic stress”, “antidepressants”, “zinc”, “hydroxychloroquine”,
“ivermectin”, “vitamins”, “corticosteroids”, “surgical risks” and “disinfection”. The present review showed that chronic stress and
depression caused by the pandemic, the consequent use of antidepressants, the use of prophylactic and therapeutic drugs such
zinc, vitamin D, hydroxychloroquine and corticosteroids, can interfere with bone metabolism and consequently in osseointegration
establishment and/or maintenance. Any osseointegrable biomaterial can be influenced by systemic factors and drugs’ actions that can
affect the homeostasis of the inflammatory process, cell proliferation and bone remodeling. These factors’ influence on dental implant

therapy should be investigated through new reviews, observational studies and randomized clinical trial.

Indexing terms: COVID-19. Dental implants. Risks factors.

RESUMO

A COVID-19 desafiou as profissdes e a Implantodontia também tem seus desafios na pandemia. Varios fatores podem interferir no
processo de osseointegracdo e quanto mais fatores associados, maiores os riscos de interferéncia. A avaliagdo do risco na indicacdo da
terapia é a principal decisdo para definir a melhor técnica, o melhor biomaterial, o melhor acesso cirurgico e o melhor momento para
intervencdo. O objetivo desta revisdo foi investigar e sintetizar as evidéncias cientificas sobre os fatores que podem interferir na terapia
com implantes bucais em meio a uma pandemia. A literatura foi revisada em bancos de dados como PubMed, Web of Science, Sciello
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e Google Scholar usando as palavras-chave “COVID-19”, “pandemia”, “fatores de risco”, “fator de impacto”, “implantes dentarios”,
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“odontologia”, “saude bucal”, “osseointegracdo”, “metabolismo 6sseo”, “fatores de risco medicamentosos”, “estresse crénico”,
“antidepressivos”, “zinco”, “hidroxicloroquina”, “ivermectina”, “vitaminas”, “corticosteréides”, “riscos cirdrgicos” e “desinfeccao”. A
presente revisao mostrou que o estresse cronico e a depressao causados pela pandemia, o consequente uso de antidepressivos, o uso
de drogas profildticas e terapéuticas como zinco, vitamina D, hidroxicloroquina e corticosteroides, podem interferir no metabolismo
0sseo e consequentemente no estabelecimento da osseointegracéo e/ou sua manutencao. Qualquer biomaterial osseointegravel pode
ser influenciado por fatores sistémicos e acoes de drogas que podem afetar a homeostase do processo inflamatorio, proliferacao
celular e remodelacdo dssea. A influéncia desses fatores na terapia com implantes dentarios deve ser investigada por meio de novas
revisdes, estudos observacionais e ensaios clinicos randomizados.

Termos de indexacao: COVID-19. Implantes dentérios. Fatores de risco.

INTRODUCTION

The Implantology has proved to be of great relevance for the oral rehabilitation area due to the ability of an
implant to replace, satisfactorily, a dental element lost due to caries or trauma, as well as to rehabilitate cases of agenesis
and impacted elements where traction is not possible [1,2]. It is one of the Dentistry areas that has made the most
progress over the years in order to prioritize forms of rehabilitation that meet the patient’s expectations, restoring the
stability of the stomatognathic system, aesthetics, phonetics and psychological balance [3].

Several factors can interfere with the success of implant therapy [4-6] and when talking about the success, the
factors that can interfere in osseointegration establishment or its maintenance are considered, as well as the factors that
compromise the surgical procedure for the installation of any biomaterial [5,7,8].

In 2020, new factors may have emerged with the COVID-19 pandemic. The unknown about what are the
consequences of so many medication protocols and / or emotional factors leads to the need for more detailed studies on
the possible interference of these factors in the osseointegration process, in implant maintenance, in the surgery act or
in the healing of hard and soft tissues.

The COVID-19 disease is transmitted through direct contact with oral and nasal respiratory droplets [9]. On
March 11th, 2020, the “COVID-19 pandemic” was declared [10] and the dissemination by asymptomatic patients has
been documented, being one of the main reasons for fear of many dental professionals due to direct contact with oral
fluids and aerosols [11]. In addition, the fact that this virus often has a long incubation period, exposes dental surgeons
to a high risk of both contracting the disease and spreading it [12].

At the beginning of the pandemic, only emergency and urgency procedures should be performed with an
extreme focus on personal protective equipment and disinfection protocols [13], but with a better understanding of the
risks, the Brazilian Ministry of Health developed guidelines for the resumption of elective care in an orderly and gradual
way, divided into essential and expanded, giving priority to groups and clinical conditions that should not be
postponed. In this way, it avoids the accumulation of pent-up demand and promotes the resumption of treatments
that were in progress, as well as the provision of care that avoids the harm to oral health with repercussions on general
health [14].

The COVID-19 pandemic also altered significantly the oral rehabilitation course that encompasses a wide range
of procedures, from single prostheses to major surgeries with oral implants, with aerosol present in almost all procedures
[15]. Thereby, is important to consider the devastating psychological consequences for patients who are not receiving
their rehabilitation treatments, either due to the fear of being contaminated or due to the protocols stipulated in some
dental centers, that still limit the procedures to urgency and emergency following the first guidelines [13]. At this time, the
Dentistry should rely on efforts to review the existing literature and guidelines from different national and international
sources, in order to suggest the implementation of a systematic workflow by professionals to also ensure the safe practice
of elective procedures, whether they are curative, aesthetics and / or rehabilitators [16]. It is worth mentioning that the
patient with suspicion or confirmation for COVID-19, should not undergo elective treatment and dentists should use their
professional judgment to determine the need for urgent or emergency care [17].
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With a focus on patients who need to be rehabilitated during the COVID-19 pandemic, there are some that are
not contaminated, and between them, the ones who are candidates for oral implant therapy. The challenge for dental
implant specialists is to know how these patients will return to their offices, analyzing the possible consequences of
treatment with implants in people who are depressed, extremely anxious or stressed, or who are using antidepressants,
pre-exposure prophylactic medications or who have gone through the sad phase of this disease treatment, the “post
COVID patients”.

Thus, the aim of this study was to review the relevant literature and discuss the risks involved patients” treatment
in the midst of the COVID-19 pandemic and about possible factors that may interfere with the success of osseointegrable
implants therapy.

METHODS

This narrative review included searches in the PubMed, Web of Science, Sciello and Google Scholar databases
using the keywords “COVID-19", “pandemic”, “risk factors”, “impact factor”, “dental implants “, dentistry”, “oral
health”, “osseointegration”, “bone metabolism”, “medication risk factors”, “chronic stress”, “antidepressants”,
“zinc”, "hydroxychloroquine”, “ivermectin”, “vitamins”, “corticosteroids “, “surgical risks” and “disinfection”.
The search was complemented by the manual search of the references cited in the chosen articles and updated until

July 2021.

DISCUSSION

Osseointegration

Osseointegration was originally defined as a direct structural and functional connection between ordered living
bone and the surface of an implant [18]. Although the osseointegration term was initially used in reference to titanium
metal implants, the concept is currently applied to all biomaterials that have the ability of osseointegration [19]. The
success rates of oral implants depend on factors related to operator, biomaterial, prosthetic load and mainly to factors
related to patient’s local and systemic conditions [4,5,20].

In relation to systemic factors and which may interfere with bone metabolism, there is stress [21], which is very
present during the COVID-19 pandemic and which may be due to fears of contamination or the fact that a “prophylactic
quarantine” has been instituted [22,23].

First preventive treatment against COVID-19 - the prophylactic quarantine

“Prophylactic quarantine” was defined as extremely necessary to stop the virus transmission and was based on
the positive results of other quarantines in small groups of a few hundred people, due to the SARS-CoV-1, MERS-CoV,
H1N1 and Ebola viruses. Even though these quarantines were relatively short, from 10 to 21 days, an increase in risks to
mental health could be seen as a consequence [22,23], but the COVID-19 quarantine was different and this fact gave a
negative character to the resilience of mental health. If isolation is partly important for the protection of physical health
by controlling the contagion and virus transmission, on the other hand, the longer the isolation time, the greater the
risks of the psychic diseases’ emergence [23], an increase in alcohol abuse, symptoms of post-traumatic stress and deep
depression [24].

The low adherence to quarantine requirements, raises concerns about its effectiveness as a public health measure
[25].
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Stress, anxiety and cortisol

COVID-19 s an exclusive threat that contributes to panic and mass stress, causing obsessive-compulsive disorders,
chronic stress and anxiety with worrying systemic results [26].

During the stress, the hypothalamus-pituitary-adrenal pathway activation occurs. The hypothalamic paraventricular
nucleus secretes a greater amount of corticotrophin-releasing hormone, stimulating the release of adrenal corticosteroids
such as cortisol, through the secretion of adrenocorticotropin by the anterior pituitary gland [27]. The chronic elevation
of cortisol can alter its own negative regulation with multiple long-term consequences for physical and psychological
health [28].

Studies showed that chronic social stress, presented greater bone loss when compared to the ones who did not
undergo psychosocial stress [21]. During the stress, the elevated plasma cortisol peak was associated with accelerated
mineral density loss provide evidence that circulating endogenous glucocorticoids influence bone loss rate in healthy
individuals [29].

Little is known about the stress effects and high cortisol levels on mineral density around implants with randomized
clinical studies however, in animal models, osseointegration was affected due to chronic stress and the consequent
cortisol elevation showing a delay in soft tissue healing as well as an interference in bone-implant connections [30] in the
initial fase of osseointegration, but not in the final process [31].

Since the increase in cortisol levels can interfere with bone metabolism [29] and once it is affected, the
osseointegration process or its maintenance can also be compromised [32], randomized clinical studies are necessary in
this regard to confirm this mechanism.

During the COVID-19 pandemic, stress levels are high, and anxiety or depression arise with it. The causes are
diverse and among them, are the fear of illness and social isolation. Treatment, especially of post-traumatic depression, is
carried out with psychotherapies and drug therapies [33].

Drug therapy for post-traumatic anxiety and depression - antidepressants

Depression is a mood disorder that provokes a persistent sadness feeling, loss of interest associated with changes
in behavioral and neuroendocrine systems, may also cause irritability, difficulty concentrating, anhedonia (reduced ability
and willingness to experience pleasure), appetite and sleep disorders (neurovegetative symptoms) as well as anxiety
disorders [34]. It is strongly associated with decreased bone mineral density, being considered a risk factor for osteoporosis
because it can influence bone metabolism by decreasing levels of osteocalcin (protein with bone metabolism agonist
activity) [35]. The both, depression alone and the use of antidepressants, have been identified as secondary causes of
osteoporosis [36].

Antidepressants are the gold standard treatment option for depression symptoms and among the drugs
prescribed, are selective serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs), tricyclic
antidepressants (TCAs), antidepressants atypical (AAs) and monoamine oxidase inhibitors (MAOIs). Antidepressant users
taking SSRIs or TCAs are exposed to a greater risk of implant failure than non-users. The effects of TCAs are based on a
limited number of cases, however, as SSRIs are the most frequently prescribed for its effectiveness and low risk of adverse
effects, they are also the most investigated in relation to osseointegration failures [34].

Serotonin receptors have been shown to be present in peripheral tissues, including the digestive tract, blood
platelets, as well as in osteoblasts and osteoclasts [37]. In bone metabolism, blocking the reuptake of serotonin causes
increased of osteoclasts differentiation and decreased of osteoblasts proliferation, which eventually results in decreased
bone mass and bone mineral density. Due to the negative effects of SSRIs on bone metabolism, it is possible that there is
interference with osseointegration by the same mechanism [32].
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The relationship between the use of SSRIs and the increased risk of failure in implants osseointegration is still
unclear due to the lack of data, but the systemic administration of SSRIs has been associated with an increased risk of
implant failure in two retrospective cohort studies, one of them showed significant results [38,39]. Another study with
931 dental implants in 300 patients showed a failure rate of 3.3% in non-users and 12.5% in users of SSRIs [37]. The
results of these studies may suggest the need of a different surgical treatment plan for patients treated with SSRIs.

Aninvestigation was conducted involving a unicortical defect regeneration and a titanium implant osseointegration
with a group treated with sertraline and the control with saline. After two weeks, through micro-CT and histology, bone
formation was observed. Regeneration in bone defects was significantly less (p <0.05) in rats treated with sertraline and
the percentage of osseointegration was significantly lower (p <0.05) concluding that sertraline (SSRIs) hindered bone
healing and implant osseointegration [40].

According to other research, not only SSRI antidepressants can have negative effects on bone metabolism and
osseointegration. Were evaluated 1,820 implants placed in 771 patients whom 89.6% did not use antidepressants,
whereas 10.4% used at least one class of these drugs. The frequency of implant failure was significantly higher in
antidepressants users (13.9%) than in non-users (3.9%), presenting a risk 4.3 times greater. The antidepressants
influence on dental implants survival may be related to its negative impact on osseointegration establishment and/
or maintenance [34].

Pre-exposure prophylaxis and initial therapy against the severe form of COVID-19

The National Institutes of Health (NIH) does not recommend the use of any drugs for SARS-CoV-2 pre-exposure
prophylaxis but recommends that healthcare professionals follow the Centers for Disease Control and Prevention
(CDC) recommendations, regarding the use of vaccines against SARS-CoV-2 and that continue the appropriate use of
personal protective equipment (PPE). However, this same committee supports some studies where drugs are being tested
prophylactically, pre-exposure [41].

Several other observational studies with prophylactic therapies have offered evidence that serum concentration
of some vitamins is inversely correlated with the incidence or severity of COVID-19. To date, the evidence generally meets
the criteria for consistency, strength of association, biological gradient, temporality, plausibility and coherence. Thus,
these criteria appear to be sufficient for patients and physicians to use or recommend vitamins or supplements to prevent
or treat COVID-19 in view of its safety and wide therapeutic window. New results from large-scale randomized clinical
trials with vitamins are in progress [42].

Drugs, vitamins, supplements and vaccines are constantly being evaluated in efforts to contain the terrible
COVID-19 consequences, with varying success degrees. As another example, we also have various action mechanisms
with the use of mineral supplementation as an adjuvant to vaccines, as a prophylaxis or as a component of the therapeutic
regimen in the current treatment of COVID-19, it is strongly recommended [43].

Some prophylactic therapeutic protocols in attempt to avoid the severe form of the disease, are being used
by health professionals in some countries in several patients, until a safe and effective vaccine is available to everyone
[44,45]. Human clinical trials are currently underway to assess drugs therapeutic indexes already approved for other
diseases, i.e., the reuse of drugs [46].

There is no scientific evidence that some medications available in Brazil, alone or in combination, or vitamins
and minerals, are able to prevent the disease onset in uninfected people [47] however, it can be seen in clinical practice
that many health professionals at high risk of exposure, are using some drugs and vitamins [46] in the hope of avoiding
a severe clinical condition in case of contagion.

Zinc

Zinc is a mineral that has positive immunomodulatory activity showing a decrease in synthesis of viral genetic
material in the host cell, reducing the viral load of SARS-CoV-2. This mineral has potential health benefits against current
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pandemic, improving the immune response, minimizing infection and inflammation, preventing lung injury, inhibiting
viral replication through interference in transcription of virus genome, in proteins translation and in host infectivity
[43].

Despite the lack of clinical data, it has been suggested that zinc supplementation may be beneficial against
COVID-19 because in vitro experiments demonstrate that Zn2 + has antiviral activity through the inhibition of
SARS-CoV-2 RNA polymerase. This effect may explain the chloroquine therapeutic efficiency, known to act as a zinc
ionophore. This mineral also has an anti-inflammatory activity and modulates the regulatory functions of T cells that can
limit the COVID-19 cytokine storm [48].

The zinc low level in patients’ blood with COVID-19, has been associated with the severe form of disease
and since zinc supplementation for a short period is not harmful to health, a combination of zinc with HCQ has been
proposed in patients infected with COVID- 19, with promising results [49].

Bone homeostasis is requlated by osteoclasts and osteoblasts [50] and zinc has been shown to have a stimulating
effect on osteoblastic bone formation and an inhibitory effect on osteoclastic bone resorption, thereby increasing bone
mass. Supplemental intake of zinc combined with genistein (phytoestrogen) has been shown to have a preventive effect
on osteoporosis in humans, suggesting a role in preventing bone loss [51] and zinc with vitamin D, in vivo, showed
statistically significant differences in the counter-torque values for removal of the implant, in bone volume and
in the BIC [50]. Given this information, a patient being supplemented with zinc could have an improvement in
osseointegration.

Vitamin D

Infection with the new coronavirus SARS-CoV-2 produces a change in the pathophysiological mechanism of
pulmonary infection and is the main cause of mortality. Several researchers have focused their studies to demonstrate
that vitamin D and its metabolites would be able to promote an increase in immunity. However, it was observed that low
doses in daily or weekly regimens, would have greater protective effects than monthly regimens, warning that high doses
would cause adverse effects [52].

Several clinical trials have revealed a strong association between the high risk of developing respiratory diseases
and hypovitaminosis, concluding that vitamin replacement would reduce infectious events in the respiratory tract.
Changes in vitamin D levels interfere not only in the response to coronavirus but also to other viruses such as influenza,
dengue, hepatitis, herpesvirus and human immunodeficiency virus (HIV) [53].

Implant specialists are also increasingly interested in the effects of vitamin D on bone metabolism. The deficiency
of this vitamin is widespread all over the world, which is worrying because it has an important role in the regulation of
phosphocalcic metabolism, as well as in a large number of biological and metabolic processes. According to some studies,
vitamin D deficiency can be a risk for bone healing and for dental implants osseointegration [54].

The correct concentration of this vitamin is potentially correlated with success in all stages of osseointegration
of endosseous implants. An adequate level of cholecalciferol is crucial from the day of surgery as it has a positive
effect on regeneration metabolism as well as on continuous bone remodeling around the implant after loading.
Maintaining an adequate level of these ions in bone tissue and extracellular fluid is necessary for proper bone tissue
mineralization [55].

Since osseointegration depends on homeostasis of bone metabolism and mineralization, low levels of vitamin D
in blood can affect negatively bone repair and maintenance around oral implants. Until 2018, few studies had investigated
the possible connection between serum vitamin D levels and early implant failure, i.e., a failure that occurs within 4
months after installation, before the connection of the prosthetic abutment [56] however, recent studies have suggested
that there is indeed a link between this vitamin deficiency and early implant failures, requiring adequate supplementation
[20,50].
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Some authors have verified, through a systematic review, that vitamin D levels in patients with peri-implantitis
are lower than in healthy patients however, literature reviews suggest that more longitudinal clinical investigations are
needed to elucidate its mechanism of action both in osseointegration and in the peri-implantitis prevention [57,58].

In post-COVID-19 patients, it would be prudent to check for vitamin D deficiency. Supplementation may be
useful to positively influence the immune system and bone metabolism. In the near future, every effort should be made
to investigate the risks involved in bone metabolism in patients who have recovered from SARS-CoV-2 infection [59].

Hydroxychloroquine

Hydroxychloroquine (HCQ) is a chloroquine analog with immunomodulatory properties, commonly used in
the treatment of malaria, rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) [60]. Although it has been
presented as a promising therapeutic option for the control of COVID-19, of low cost and easy availability, few studies
have evaluated its effectiveness against this virus [61].

Several studies with HCQ have been examined for efficacy, time of administration and safety, and it was found
that this drug would be consistently effective against COVID-19 when supplied at the beginning, in the event of a
contagion, thus preventing the development of a serious form of the disease [62].

The HCQ is widely prescribed by rheumatologists in patients with RA, demonstrating to prevent bone resorption
after 3 to 6 months of treatment. The improvement in bone mineral density was verified by measuring serum levels
of B-CTx [59] and to understand its influence on bone metabolism, researchers conducted studies on its action on
osteoclasts and osteoblasts [63,64].

When its interference with bone resorption was evaluated, an inhibition in osteoclast activity was found
concluding that HCQ, in vitro, interfered in bone remodeling due to its interference in osteoclasts. As for in vivo analysis,
there was a decrease in the bone resorption marker B-CTx [63].

Another hypothesis would be that HCQ “attacks” the lysosomal membrane of mesenchymal cells by removing
cholesterol, which would lead to decreased differentiation into osteoblasts. In addition, it could affect extracellular matrix
composition causing a cell adhesion decrease [64]. This possible HCQ mechanism, may suggest that for osseointegration
and its maintenance, this drug could have a negative action since bone turnover is necessary in implants therapy however,
randomized clinical studies with this objective are necessary to validate its influence on osseointegration process.

Ivermectin

lvermectin is an anthelmintic drug used to treat some parasites such as strongyloidiasis, onchocerciasis, filariasis,
ascariasis, scabies and pediculosis. In relation to SARS-CoV-2, an in vitro analysis proved its effectiveness. The explanation
would be that ivermectin could have the ability to reduce viral RNA replication by binding to cell transport proteins,
preventing the virus from entering the cell nucleus [65].

Countries with mass administration of prophylactic drugs, including ivermectin, have a significantly lower
incidence of COVID-19 [45]. Medical records of 280 patients hospitalized at four Broward Health hospitals in Florida with
COVID-19, between March 15 and May 11, 2020, were revised. Evaluating the therapeutic protocols, 173 were treated
with ivermectin and 107 did not use this drug. The analysis showed lower mortality in the ivermectin group (15.0% vs
25.2%; P = 0.03) however, the authors inferred that more randomized clinical trials are still needed to confirm these
findings [65].

Some risks of adverse effects are reported in patients that are using ivermectin and among them, the related
to the central nervous system (CNS) such as dizziness, drowsiness, vertigo and tremor. This drug is believed to act
as an agonist for the neurotransmitter gamma-aminobutyric acid (GABA), interrupting GABA-mediated neurosynaptic
transmission [66]. This agonist effect of ivermectin sends a warning to implantodontists in their clinical practice regarding
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the use of pre-surgical benzodiazepines in anxious patients [67], as there may be a potentialization of effects on CNS with
the interaction of two drugs. Regarding the positive or negative effects of ivermectin on bone metabolism, studies with
this scope were not found in the researched databases.

Other drugs prescribed for the COVID-19 treatment

There are several therapies being proposed for the COVID-19 treatment [44,45] with different protocols for
each type of disease form (mild, moderate and severe), and should be appropriately evaluated for its effectiveness and
safety. As there is still no specific treatment for SARS-CoV-2 infection, several clinical studies are underway to find a
gold standard therapeutic regimen with high efficacy and low side effect. Several drugs, such as those mentioned so far,
continue to be investigated, as well as antivirals, monoclonal antibodies, immunomodulators, immunodepressants and
glucocorticoids [68].

Existing protocols and recommendations are being continuously reviewed to show new evidence. The
recommendation of antimicrobials will be assertive in COVID-19 patients with suspected bacterial co-infection and
not prophylactically. Glucocorticoids are strongly investigated and indicated for inflammatory storm treatment and its
routine use is contraindicated, but on a case-by-case basis. For thromboembolism prophylaxis, the routine use of venous
anticoagulants has been recommended for inpatients [69].

In relation to glucocorticoids, patients in moderate or severe condition, use this drug for long periods to control
secundary inflammation to viral invasion [70] and it is known that steroidal anti-inflammatory drugs in chronic use can
interfere with bone metabolism [71], as well as endogenous glucocorticoids released during stress [29].

Resorption and reduction in bone formation is one of the most common and debilitating side effects associated
with prolonged therapy with glucocorticoid high doses which can negatively affect osseointegration. However, there is
evidence to demonstrate that once osseointegration has occurred, the long-term prognosis for the implant would be
favorable despite its chronic use. The deleterious effects of this group of drugs on bone remodeling and renewal, can be
explained by the apoptosis of osteoblasts and favoring the differentiation of bone marrow cells into adipocytes. Together,
these changes lead to decreased osteogenesis, thus shifting the balance to bone loss [72], which can harm the early
stages of osseointegration.

Management of candidate patients for osseointegrable implants therapy in the midst of pandemic

The dental environment, due to its characteristic, promotes an increased risk of cross infection between patients
and dentists. The fact of working in the oral cavity with sprays causing aerosol “clouds”, makes dental offices a potential
area of COVID-19 dissemination and rigorous and effective protection protocols are mandatory to reduce viral
transmission [73].

Rigorous and effective protection protocols, allow patients with elective procedures to also be assisted. In addition,
to indications for personal protective equipment and air filtration systems, pre-service rinses would be another measure
of adjuvant protection. The provisional ADA guidelines suggested pre-oral procedure rinsing with hydrogen peroxide
1,5% or PVP-1 0,2% but other authors also suggested rinsing with antimicrobials such as chlorhexidine gluconate [15].
Before the pandemic, it was the mouthwash of choice in concentrations of 0.12% or 0.2%, to reduce the number
of microorganisms disseminated through aerosol generated in dental procedures [74] however, the SARS-Cov-2
was not sensitive to chlorhexidine and was only completely inactivated by oral antiseptic rinse of PVP-I, in vitro, at
a concentration of 0.5% for 15 seconds. Hydrogen peroxide was also tested at concentrations of 1.5% and 3.0%,
but it was minimally effective as a viricidal agent, even with 30 seconds of application. Therefore, the pre-procedure rinse
with PVP-I diluted in the range of 0.5% to 1.5%, may be preferable to hydrogen peroxide during the COVID-19
pandemic [75].
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PVP-l is safe for use in oral cavity at concentrations of up to 5% and in the nasal cavity is safe up to 1.25%. In
the absence of suitable commercially available preparations for routine use, a 1:20 dilution of 10% commercially available
povidone iodine was recommended. A solution of 0.5 cc of 10% povidone iodine and 9.5 cc of sterile saline or sterile
water could be used clinically. At these concentrations, iodine absorption is minimal and is below the safe total daily
intake (150 pg) for a healthy adult. Contraindications include anaphylactic allergy to iodine, pregnancy, active thyroid
disease and those undergoing radioactive iodine therapy [15].

Regarding the ones who are using or have used drugs therapies, whether preventive against the severe
form of the disease or curative [44,45], it is important to remember that clinical performance of osseointegrated
implants can be affected by these drugs and the effects, positive or negative, must be investigated beforehand
[38].

In addition, patients’ management during COVID-19, it is necessary to consider the risk factors that involve the
surgical act for the implants’ installation [7,8]. The best time for an elective surgery leaves an alert to oral surgeons. While
everyone is not vaccinated, there is also a risk of a post-operative SARS-CoV-2 infection. This occurrence can increase
the risk of death because they are weakened by the surgery. The outcomes in surgical patients who were infected with
SARS-CoV-2 before surgery were compared to those without previous infection. The primary end point was postoperative
mortality at 30 days. In patients with a pre-operative diagnosis of SARS-CoV-2, mortality increased when submitted to
surgery within 0-2, 3-4 and 5-6 weeks after diagnosis (4.1 %, 3.9% and 3.6% respectively). Surgery performed 7 weeks
or more after the diagnosis of SARS-CoV-2 was associated with a risk of mortality similar to those without previous
infection. In patients operated 7 weeks or more of diagnosis but who still had an ongoing symptom, the mortality rate
was higher than in the ones whose symptoms were resolved or who were asymptomatic. The conclusion was, whenever
possible, elective surgery should be postponed for at least 7 weeks after infection by SARS-CoV-2 in patients without
symptoms, but in the ones who are still symptomatic, the risks will be less if this time is extended beyond 7 weeks, when
asymptomatic [76].

Other care in surgeries in the middle of the pandemic is also being considered. A pre-test of RT-PCR is
mandatory in hospitals for all elective surgery patients. It is known that diagnostic accuracy remains challenging
with an estimated false negative rate of 2 to 29%. The probability of registering a false negative result is highest
in the four days prior to the onset of symptoms, being lower at the onset of symptoms. Another preventive
measure to be considered would be a 14-day quarantine prior to surgery in asymptomatic patients with a history
of potential exposure to the virus [77]. Dental surgeon must consider all preventive measures in his consultations,
whether hospital or outpatient.

It is also important to be attentive to the constant publications on risk factors in the success of the implants,
whether they are risk factors for osseointegration, for its maintenance or factors associated with surgical risks to
installation [7,8]. The final results of the current pandemic are not yet fully known. In this new period in which humanity
lives, many doubts arise, and long periods of evaluations and studies will be necessary to understand the true impact of
the COVID-19 pandemic on mental and systemic health [22].

CONCLUSION

The COVID-19 pandemic can interfere in osseointegrable implants therapy, either due to the postponement
or interruption of treatments, or due to psychological changes in patients who may consequently have been using
antidepressants or by possible interference from prophylactic or therapeutic drugs, which may affect the homeostasis of
the inflammatory process, cell proliferation and remodeling bone.

The impact of the pandemic on dental implant therapy, whether in establishing or maintaining osseointegration,
or in increasing surgical risk, should be investigated through new reviews, observational studies and randomized
clinical trials.
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