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Abstract - Aim: To assess the prevalence of acute periapical abscesses (PAs) in patients infected with herpes simplex
type 1 (HS-1) and herpes zoster (HZ). Materials and methods: Integrated data of hospital patients was used. History of
HS-1 and HZ diagnosis was retrieved by searching the appropriate query in the database. All cases were diagnosed for
acute PAs by calibrated dentists in a hospital setting for patients admitted to urgent care. Diagnosis was made based on
clinical examination and imaging data confirming the diagnosis of acute PAs without sinus tract. The odds ratio (OR) for
the prevalence of acute PAs and its association with history of HS-1and HZ were then calculated. Results: The prevalence
of acute PAs in patients with a history HS-1 was 2.43% as compared to 0.59% in the general patient population of the
hospital. The OR was 4.12 and the difference in prevalence was statistically significant (p < 0.0001). The prevalence of
acute PAsin patients with a history HZ was 2.78% as compared to 0.59% in the general patient population of the hospital.
The OR was 4.71 and the difference in prevalence was statistically significant (p < 0.0001). Conclusions: Under the
conditions of this study, it appears that the prevalence of acute PAs is significantly higher in patients with a history of

HS-1 and HZ infections and may warrant an antiviral therapy in certain resistant periapical abscesses.

Introduction

Herpesviruses are common viruses capable to infect human
populations [1]. At least eight species of herpesviruses have
been identified to infect humans, and are classified into
3 subfamilies: alpha-herpesvirinae, beta-herpesvirinae and
gamma-herpesvirinae. The alpha-herpesvirinae subfamily
includes herpes simplex virus type 1 (HSV-1), herpes simplex
virus type 2 (HSV-2) and the varicella zoster virus (VZV). The
beta-herpesvirinae subfamily includes human cytomegalovirus
(HCMV), human herpes virus 6, and human herpesvirus 7. The
gamma-herpesvirinae subfamily includes viruses linked to
cancer, Epstein-Barr virus (EBV) and Kaposi Sarcoma-associat-
ed herpesvirus [1,2]. Herpesviruses are very adaptable to life-
long infection of their human hosts and can be considered a
component of the human microbiome [3].

Herpes simplex type 1 (HS-1) caused by HSV-1is a common
infection affecting the host’s immune system. Following a first
exposure, susceptible individuals develop “primary” infection
and produce antibodies to the virus. In such cases, it is most
commonly encountered in the oral cavity [4]. Most previously
exposed people present with latent virus that can be
reactivated when the body’ immune system goes under duress
[6]. After reactivation, shedding of HSV-1 can occur
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asymptomatically in saliva [6]. At least 70% of the population
shed HSV-1 asymptomatically in multiple intraoral sites at least
once a month. Some individuals may shed HSV-1 more than
6 times per month [6].

Demographic factors may affect the acquirement of HS-1
infection. In third world countries, circa 30% of children
acquire the infection by age 5 and more than 70% when
reaching adulthood. In more developed countries, the incident
is lower by 10-15% [5]. It has also been reported that the
incidence of HS-1 infection among university students may
reach up to 10% per year [7]. While very common, HS-1
infection is rarely fatal.

Herpes Zoster (HZ) is caused by VZV and is a significant
medical condition causing acute and chronic pain and
often neuronal destruction thus reducing the quality of life
of the affected individuals [8]. It can affect individuals of
any age although it is more common in older adults,
individuals with immunocompromised conditions, and in
patients receiving long-term treatment with immunosuppres-
sants [9]. Signs and symptoms appear following reactivation
of a dormant VZV infection. The most common
complication associated with HZ is a debilitating post-
herpetic neuralgia. Risk factors and potential health
complications associated with HZ depend on the patient’s
age, immunity, and the time elapsed from initiation of the
condition to treatment [9].
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Acute periapical abscess is an inflammatory reaction to
pulpal infection and necrosis characterized by rapid onset,
spontaneous pain, tenderness of the tooth to pressure, pus
formation and swelling of the associated tissues [10].
Periapical abscesses (PAs) present a serious health risk to
patients and requires expeditious and efficient treatment. It
has been reported that in the United States, more than 400,000
emergency patient visits were due to either pulpal or periapical
diseases resulting in medical charges totaling more than $160
million [11]. More than 60,000 hospitalizations were primarily
attributed to acute PAs [12].

Several studies explored the potential association between
endodontic abscesses and HS and HZ, with conflicting results.
Chen et al. [13] collected samples from patients presented with
PAs and cellulitis of endodontic origin. Following analysis of
the samples with polymerase chain reaction using virus-specific
primers and DNA isolated from cell-free abscess fluid, one
sample was found to be positive to HSV-1. No evidence for
presence of VHZ virus was found [13]. Nishiyama et al. [14]
assessed the occurrence and the combinations among HS-1 and
3 types of oral microorganisms in patients with chronic
periodontitis and necrotic pulps. HS-1 was observed in one
patient with periodontitis and in another patient with necrotic
pulp (11). Ferreira et al. [15,16] reported that several
specimens collected from patients with acute PAs were positive
to VHZ virus. In addition, several case reports suggested a
possible link between VHZ virus and the presence of apical
pathosis, and root resorption [17-20]. It has also been
reported that VHZ may cause alveolar bone necrosis [21].
However, studies on large cohort of patients are limited.

Exploring the possible link between the herpesvirus family
and periapical abscesses may have clinical significance in
identifying antiviral treatments as an aid for periapical
infections. The aims of this cross-sectional study were,
therefore, to assess the prevalence of acute PAs in patients
with a history of HS-1 and HZ infections and to compare
between genders, ethnicities, and age groups.

Materials and methods

The University of Florida (UF) Integrated Data (IDR) i2b2,
supported by the National Institute of Health (NIH) and the UF
Health Office of the Chief Data Officer, for the period from
October 2015 to June 2021 was used. The study was in
compliance with the UF Institutional Review Board (IRB),
ethics, and privacy rules.

Data aggregate from inpatients and outpatients visiting the
UF Health Center were recorded using the electronic patient
record Epic (epic.com). Epic is the preferred electronic medical
record system used by more than 250 health care organizations
in the USA. More than 50% of the USA population has their
medical records in an Epic system.

The different diagnoses were coded using the international
coding systems ICD 10. The ICD system requires that all HIPAA-
covered entities implement the ICD-10-CM diagnosis code set.
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Medicaid is a HIPAA entity, as are medical and dental clinics.
The ICD coding system has also been adopted by the American
Dental Association.

The patient population analyzed was mixed, presenting
with different disease conditions including acute PAs without
sinus (ICD 10 K04.7). All cases were diagnosed for acute PAs by
calibrated dentists in a hospital setting for patients admitted
to urgent care. Diagnosis was made based on clinical
examination and imaging data confirming the diagnoses of
acute PAs without sinus tract.

Inclusion criteria included the corresponding diagnostic
code for PAs without sinus (ICD 10 KO04.7). There was no
exclusion criteria since all codes were computerized, and
specific diagnoses of acute PAs in the total hospital patient
population were searched using the appropriate ICD 10 code.
History of HS-1 and HZ diagnosis was retrieved by searching the
appropriate query in the database.

The odds ratio (OR) for the prevalence of acute PAs and its
association with history of HS-1 and HZ were calculated with a
95% confidence interval and the statistical difference between
the study groups was assessed using MedCalc software
(medcalc.org). A standard normal deviate (z-value) was
calculated as follows: Ln(OR)/SE{n(OR)}. The p-value was
the area of the normal distribution that falls outside +z [22].
A value of p < 0.05 was considered statistically significant.

Results

The demographics of the hospital patient population studied
are summarized in Table I. The total hospital patient population
studied was 1,213,693; 46.2% males and 53.8%% females
(Tab. I). Out of the total hospital patient population, 0.77% was
diagnosed with a history of HS-1. Males were more affected than
females by 2.5 folds. Whites were more affected than African
Americans by almost 3.5 folds. Whites were more affected than
African Americans combined with other ethnicities by 2 folds.
Children were more affected than adults by 6.5 folds (Tab. I).

Out of the total hospital patient population, 0.43% was
diagnosed with a history of HZ. Females were more affected than
males by 1.7 folds. Whites were more affected than African
Americans by more than 5 folds. Whites were more affected than
African Americans combined with otherethnicities by more than 3
folds. Adults over the age of 18 were exclusively affected (Tab. I).

Out of the total hospital patient population, 0.59% was
associated with PAs (Tab. I). Out of the patients with a history
of HS-1, 2.43% were associated with acute PAs. Females were
more affected than males and the difference was statistically
significant (p < 0.01). Whites were more affected than
African Americans and the difference was statistically
significant (p < 0.01). Children were significantly more
affected than adults (p < 0.01) (Tab. I).

Out of the patients with a history of HZ, 2.78% were
associated with acute PAs. HZ patients with PAs were
exclusively adults. Females were more affected than males,
however, the difference was not statistically significant. Whites
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Table I. Demographics of the hospital patient population studied. Pas=periapical abscesses; HS-1=Herpes Simplex type 1;

HZ=Herpes Zoster.

Acute Pas HS-1 HZ Acute PAs and Acute PAs and  Total patients

(n=7172)  (n=9364) (n =5281) HS-1 (n =228) HZ (n = 147) (n=1,213,693)
Males 3152 (44%) 6721 (71.8%) 1966 (37.2%) * 61 (26.8%) ¥ 60 (40.8%) 560,637 (46.2%)
Females 4020 (56%) 2643 (28.2) 3315 (62.8) 167 (73.2%) 87 (59.2%) 653,056 (53.8%)
Whites 4079 (57%) 6305 (67.3%) 4019 (76%)  ** 118 (51.7%) ** 94 (64%) 577,991 (47.6%)
African Americans 2524 (35%) 1819 (19.5%) 736 (14%) 100 (43.9%) 44 (30%) 126,929 (10.5%)
Other Ethnicities 569 (8%) 1240 (13.2%) 526 (10%) 10 (4.4%) 9 (6%) 508,773 (41.9%)
Adults 6244 (87%) 1240 (13.2%) 5281 (100%)  *** 10 (4.4%)  *** 147 (100%) 1,035,064 (85.3%)
(>18 years)
Children 928 (13) 8124 (86.8%) 0 (0%) 218 (95.6%) 0 178,629 (14.7%)

(<18 years)

" Comparison between genders in the acute PAs and HS-1 group. Chi-square statistic is 34.6544; p-value=0.00001. Significant at p < .05.
* Comparison between Whites and African Americans in the acute PAs and HS-1 group. Chi-square statistic is 114.5746; p-value=0.00001.

Significant at p < .05.

"** Comparison between adults and children in the acute PAs and HS-1 group. Chi-square statistic is 1187.5109; p-value = 0.00001. Significant at

p < .05.

# Comparison between genders in the acute PAs and HZ group. Chi-square statistic is 1.7093; p- value=0.19. Not significant at p < .05.
## Comparison between Whites and African Americans in the acute PAs and HZ group. Chi-square statistic is 17.9965; p-value =0.00002.

Significant at p < .05.

### Comparison between adults and children in the acute PAs and HZ group. Chi-square statistic is 6.6318; p-value =0.01. Significant at p < .05.

Table II. Prevalence of acute periapical abscesses (PAs) in
herpes simplex type 1 (HS-1) and herpes zoster (HZ) patients.
OR=0dds Ratio; CI=_Confidential Interval.

HS-1 HZ
Acute PAs 228 147
Number of patients 9,364 5,281
OR 4.12 4.71
95% CI 3.60-4.70 3.99-5.55
p-value <0.0001 <0.0001

were more affected than African Americans and the difference
was statistically significant (p < 0.01). Adults were
significantly more affected than children (p < 0.01) (Tab. I).

The prevalence of acute PAs in patients with a history of
HS-1 was 2.43% as compared to 0.59% in the general patient
population of the hospital (Tab. II). The OR was 4.12 and the
difference in prevalence was statistically significant (p <
0.0001) (Tab. II).

The prevalence of acute PAs in patients with a history of HZ
was 2.78% as compared to 0.59% in the general patient
population of the hospital (Tab. II). The OR was 4.71 and the
difference in prevalence was statistically significant (p <
0.0001) (Tab. II).

Discussion

The results of the present cross-sectional study indicate
that the odds for developing acute PAs may be higher in

patients with a history of HS-1 and HZ infections. In both
conditions, whites were significantly more affected than
African Americans. Females were more affected than males in
both conditions, however, the difference was statistically
significant only for the HS-1 patients. As expected, HS-1 is
mainly affecting younger individuals, whereas HZ affects
mainly adults. These demographic outcomes are consistent
with the current literature that asserts an early impact of HSV-1
at childhood and a later onslaught of the VZV during the 6th
and 7th decade of life [23]. However, this is the first cross-
sectional study done on a large hospital patient population
demonstrating an association between Herpes virus family
members and acute PAs.

As part of the characteristics of the human herpesvirus family,
HSV-1 and VZV are DNA viruses [24]. After the primary infection,
these viruses can become dormant and can be reactivated when
the immune system is compromised, resulting in significant
damage to organs such as liver, kidney and brain [23,25]. HSV-1
infects most humans, attaining 90% prevalence by the sixth
decade of life. Infection is life long, as the virus resides in the
trigeminal ganglia of the peripheral nervous systemin latent form
with viral genome but no virions present. Reactivation leads to
viral replication and acute infections known as herpes labialis,
commonly referred to as cold sores [5].

The exact mechanism by which herpesvirus infection causes
periapical abscess is not completely clear. It has been suggested
that herpesviruses don’t possess the ability to cause dental
abscesses on their own, however, they can adversely affect host
resistant factors and serve as a pathway for existing bacterial
pathogens to invade the affected site [15]. The process may
include initial root canal contamination by microorganisms
causing periapical inflammation. Consequently, host defense
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cells, infected by herpesviruses, are activated and attracted to
the site of inflammation. Reactivated herpesviruses can further
reduce the host resistance in situ and facilitate further tissue
destruction by the invading microorganisms [26,27]. An active
herpesvirus infection is a potent stimulant of cellular immunity.
Pro-inflammatory cytokines induced by herpesvirus infection
may activate matrix metalloproteinases and osteoclastic activity,
leading to breakdown of tissues surrounding the root, including
alveolar bone [28].

It has been demonstrated that herpesvirus infection is
associated with periapical disease [27]. Furthermore, a
recent study assessed the efficacy of valacyclovir, an anti-
herpesvirus medication, for pain controlassociated with acute PA
[29]. It was found that there was a statistically significant
reduction in pain levels when valacyclovir was used as compared
to placebo controls. This supports our findings that viruses from
the herpesvirus family can be associated with acute periapical
disease. Oral healthcare providers should be aware of such
potential association and consider using supplementary antiviral
therapy in certain resistant periapical infections.

Several limiting factors should be considered when extrapo-
lating the data of this cross-sectional study. First, the patient
population examined may have had additional underlying
systemic or dental conditions. However, those conditions were
not included for the purpose of this study. Second, only the
presence of acute PAs in the period of the study was analyzed.
Whether the periapical pathoses were active or in a process of
healingis unknown. Third, socio-economic factors may affect the
decision of certain patients to seek medical and dental care in a
specific location. Therefore, the prevalence of PAs in this study
may also reflect social-economic disparities.

In conclusion, the results of the present study indicate that
the prevalence of acute PAs is significantly higher in patients
with a history of HS-1 and HZ infections. The exact cause and
effect require further exploration.
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