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Abstract 
This article focuses on herpesviruses and major periodontopathic bacteria in the etiology of localized juvenile 

periodontitis. The joint association of herpesvirus with severe periodontitis and systemic diseases argues for a 

possible systemic involvement of periodontal herpesviruses in medical disorders and for periodontal therapy that 

targets both herpesviruses and bacterial pathogens. The etiopathogenesis of severe periodontitis includes active 

herpesviruses, specific bacterial pathogens, and pro-inflammatory cytokines. The inflamed periodontium 

constitutes an important reservoir of herpesviruses outside of the hematopoietic compartment. Several rationales 

prompted studies on periodontal herpesviruses. Severe periodontitis lesions can contain hundreds of millions of 

active herpesviruses and bacterial pathogens that may. Systemic and topical anti-herpesvirus therapy can neutralize 

active herpesviruses, and effective patient self-care can help prevent  inflammatory cells containing latent 

herpesviruses from entering the periodontium. 
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1. Introduction 

The joint association of herpesvirus with 

severe periodontitis and systemic diseases 

argues for a possible systemic involvement of 

periodontal herpesviruses in medical 

disorders and 

for periodontal therapy that targets both 

herpesviruses and bacterial pathogens. Slots 

[1]. Severe/aggressive periodontitis affects 

11% of the world's population and is a major 

reason for tooth loss. [2,3] All eight genera of 

the human herpesvirus family have been 

identified in periodontitis. [3] Latent 

herpesviruses enter the periodontium in 

inflammatory cells, [4] and periodontitis/peri-

implantitis and periapical endodontic lesions 

may be the only body sites in generally 

healthy individuals that contain long-standing 

inflammatory cell infiltrates with large 

herpesvirus copy counts.[5] The prevailing 

model for periodontitis in the 1960s was 

centered on dental plaque/biofilm. Biofilm 

formation alone cannot explain the low 

occurrence of periodontitis in some patients 

with considerable biofilm buildup, and 

conversely, the initiation and rapid 

progression of juvenile (aggressive) 

periodontitis lesions showing minimal 

biofilms. Also, periodontal treatments that 

focus on the removal of dental biofilm have 

produced uneven therapeutic outcomes. 

In the late 1970s, these clinical realities led to 

a reappraisal of the etiology of severe 

periodontitis from being a microbiologically 

nonspecific disease to a specific infection 

involving unique anaerobic bacteria. 

Bacterial pathogens alone cannot account for 

the site-specificity of periodontitis, especially 

not the distribution of periodontitis in a 

bilateral symmetrical pattern around the 

midline of the mouth, [6] and the 

development of angular periodontal defects 

that may approach the apex of one tooth while 

barely affecting the neighboring tooth sharing 

the same interdental space.[7] 

The site-specificity of periodontitis drew 

attention to herpesviruses, which are the 

prototypical infectious agents of tissue 
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tropism (e.g., herpes labialis), [8] and the 

PCR technology provided a convenient tool to 

study periodontal herpesviruses. [9 ] 

Immunosuppressed individuals are at 

particularly high risk for herpesvirus virions 

entering the circulatory system. Interestingly, 

periodontitis and herpesviruses are jointly 

linked to pathosis in the same large variety of 

organ systems. [10]  

Periodontitis is statistically associated with 

cardiovascular disease, stroke, cancer, 

Alzheimer's disease, rheumatoid arthritis, 

respiratory infections, adverse pregnancy 

outcome, diabetes, and dozens of other 

medical diseases. [9,11]  

Herpesviruses can infect and produce disease 

in virtually every organ system of the body, 

including kidney, liver, pancreas, heart, lungs, 

adrenals, genitalia, brain, eye, stomach, 

intestines, skin and salivary glands.[12]  

Localized juvenile periodontitis is a type of 

aggressive periodontitis that affects the 

proximal surfaces of permanent incisors and 

first molars and tends to show a familial 

predisposition.[13] Clinical onset of the 

disease occurs during the circumpubertal 

period, that is, between 10 and 14 years, in 

otherwise healthy individuals.  

Juvenile periodontitis rarely commences as a 

generalized periodontal diseasein 

systemically healthy individuals. Localized 

juvenile periodontitis, because of its familial 

predisposition, well-defined time of clinical 

disease onset, and type of affected teeth, has 

allowed studies on the critical early phases of 

active periodontitis where etiologic 

determinants are expected to be maximally 

present. 

 

2. Bacteria pathogenic interaction - 

Molecular determinants of Herpesvirus  

Co-infection of herpesvirus and 

periodontopathic bacteria may be a key 

pathogenic feature of juvenile periodontitis. 

Periodontal herpesviruses may enhance the 

aggressiveness of bacterial infections, and 

bacterial pathogens may support herpesvirus 

periodontal establishment and activation. [1, 

5] 

Herpesviruses and bacterial pathogens can 

separately contribute to periodontitis but, in a 

reciprocal interrelationship, may 

synergistically or additively increase the 

disease severity. Herpesvirus-bacterial co-

infection has also been implicated in the 

pathogenesis of pericoronitis at mandibular 

third molars, peri-implantitis, and 

symptomatic endodontic abscesses. [5]  

In medicine, synergistic interactions between 

viruses and bacteria have been established for 

the influenza virus and Streptococcus 

pneumoniae and Staphylococcus aureus, and 

for poliovirus and norovirus with intestinal 

bacteria. [5]  

A synergistic pathogenic relationship is 

deduced if the odds ratio for the disease is 

higher for a co-infection of infectious agents 

than the sum of the odds ratio of each 

individual agent. 

The periodontitis lesions of the two study 

populations demonstrated a similarly high 

prevalence of cytomegalovirus (71%–73%), 

A. actinomycetemcomitans (67%–71%), and 

P. Gingivalis (82%–87%), but the normal 

control sites differed in A.  

Actinomycetemcomitans occurrence (6%–

20%), perhaps due to various degree of 

gingival inflammation. Epstein–Barr virus 

also occurred more frequently in juvenile 

periodontitis lesions in Sudan (65%) than in 

Jamaica (33%), possibly reflecting global 

variations in herpesvirusoccurrence. [14] 

Few data exist on the molecular relationship 

between herpesviruses and bacterial 

pathogens in periodontitis. Active 

cytomegalovirus and Epstein–Barr virus may 

alter the host's susceptibility to bacterial 

infections and promote upgrowth of P. 

gingivalis and A. actinomycetemcomitans, 

most noticeably for the cytomegalovirus-P. 

Gingivalis interaction. [5,15,16] 

Bacterial upgrowth may partly be due to 

herpesvirus-mediated release of 

proinflammatory cytokines which may 

suppress anti-inflammatory cytokines and 

potentially reduce the humoral immunity 

against bacterial pathogens. [3]  Furthermore, 

herpesviruses can reduce the response of 

macrophages and granulocytes to bacterial 

challenge,[5] and herpesvirus proteins on 

infected cells may serve as new attachment 

sites for bacterial pathogens. [5] 

Bacterial pathogens also affect the 

pathogenicity of herpesviruses. Laboratory 
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mice infected with a combination of P. 

Gingivalis and murine cytomegalovirus 

demonstrated a significantly higher mortality 

rate than mice infected with Escherichia coli 

and murine cytomegalovirus. [17]The 

enhanced pathogenicity may be related to a P. 

gingivalis-mediated  decrease of the anti-viral 

interferon-gamma. [17] Also, P. gingivalis 

lipopolysaccharide may facilitate herpesvirus 

entry into periodontal fibroblasts, and butyric 

acid produced by P. Gingivalis (and by 

Fusobacterium nucleatum and F. alocis) may 

reactivate latent herpesviruses. [18] 

Productive cytomegalovirus replication may 

also occur when latently infected progenitor 

cells differentiate in the presence of tumor 

necrosis factor-alpha, interferon-gamma, 

interleukin-4, and granulocyte-macrophage 

colony-stimulating factor. [19] 

A transient shift from a latent to an active 

periodontal herpesvirus infection followed 

by the upgrowth of bacterial pathogens may 

partly explain the burst-like episodic pattern 

of periodontal breakdown. [20] 

 

3. Disease Model for Juvenile  Periodontitis  

- proposed infectious 

To account for the site-specificity of localized 

juvenile periodontitis, it is hypothesized that 

a periodontal cytomegalovirus infection at the 

time of root formation of permanent first 

molars and incisors at 3–5 years of age results 

in defective root cementum. [21] 

Primary  cytomegalovirus infection may 

occur at about the same 4 years of age and 

affect about 90% of 4–7- year- old children. 

[22] 

Cementum hypoplasia has been identified 

with electron microscopy on the root surface 

of all extracted first molars and one additional 

incisor from nine patients with localized 

juvenile periodontitis, and on most extracted 

teeth from two patients with generalized 

juvenile periodontitis. [23] 

Cementum hypoplasia also occurred on the 

intra-crestal part of tooth roots, excluding the 

periodontal pocket environment or treatment 

as potential causes of the cemental defects. 

[23]Years later, at puberty, hormonal changes 

may perturb the immune system and trigger a 

reactivation of latent periodontal 

cytomegalovirus or Epstein–Barr virus, 

leading to an upgrowth of A. 

Actinomycetemcomitans or P. gingivalis with 

subsequent rapid bone destruction at teeth 

having a defective periodontium.  

Periodontal bone loss seemed to proceed 

along the path of the cementum hypoplasia 

and to correlate with the extent of the 

hypoplastic areas. [24] 

Defective cementum has also been described 

for generalized juvenile periodontitis [24] and 

prepubertal periodontitis affecting primary 

teeth. [25] 

Similar to localized juvenile p eriodontitis, t 

he pathogenesis of generalized juvenile 

periodontitis may involve an active 

cytomegalovirus infection during the 

formation of root cementum, followed at 

puberty by reactivation of periodontal 

herpesviruses and upgrowth of 

periodontopathic bacteria. Individuals with 

genetically or acquired compromised 

immunity at 4–5 years of age may experience 

a periodontal cytomegalovirus infection that 

is long-lasting and widespread causing 

cemental defects on several teeth.  

This may allow a reactivated herpesvirus 

infection at puberty to extend the periodontal 

breakdown beyond the classic localized 

molar-incisor disease pattern. 

 

4. Bacterial interaction in Juvenile 

Periodontitis - Clinical aspects of 

Herpesvirus. 

Microbiological studies on juvenile 

periodontitis focused initially on bacteria in 

subgingival biofilms, especially 

Aggregatibacter actinomycetemcomitans and 

its highly virulent JP2 strain,13 and later 

included Porphyromonas gingivalis, [15,26] 

in the disease development. More recently, 

Filofactor alocis along with A. 

actinomycetemcomitans havebeen recovered 

prior to the clinical onset of juvenile 

periodontitis. [27] 

Most interestingly, during a 9-month period 

prior to clinical disease onset, subgingival 

proportions of A. actinomycetemcomitans 

increased from low levels to 70%–80%, 

which, however, reversed to pre-disease 

levels within 6 months.  

Also, some young individuals harboring 

subgingival A. actinomycetemcomitans did 
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not develop localized juvenile periodontitis, 

and some periodontal sites in localized 

juvenile periodontitis patients contained A. 

Actinomycetemcomitans without 

experiencing periodontal breakdown.  

The pathogenicity of A. 

actinomycetemcomitans seems to depend on 

additional periodontal site-specific factors 

that may include the presence of active 

herpesviruses. 

Herpesviruses consistently inhabit disease-

active lesions of aggressive periodontitis. [28] 

Moreover, as proposed below, herpesviruses 

and bacterial pathogens in juvenile 

periodontitis may interact as synergistic or 

additive pathogenic co-infections. 

American Indian adolescents exhibit an 

unusually high prevalence of juvenile 

periodontitis. The clinical status and the 

subgingival microbiota of aggressive 

periodontitis were evaluated in 13–20- year- 

old subjects of the Hopi tribe reservation in 

Arizona (N = 75). [29] 

Juvenile periodontitis, identified by deep 

periodontal pockets and pattern of alveolar 

bone loss, occurred in 10.7% of Hopi 

teenagers. 

Cytomegaolovirus was detected in classic 

localized juvenile periodontitis but not in 

healthy periodontal sites, and 

cytomegalovirus was associated with juvenile 

periodontitis with an odds ratio of 3.5.18 [29] 

Periodontal cytomegalovirus and Epstein–

Barr virus type-1 along with A. 

actinomycetemcomitans and P. gingivalis 

were identified in the only Hopi adolescent 

who exhibited generalized juvenile 

periodontitis. Dual infections by periodontal 

cytomegalovirus-Epstein– Barr virus and by 

A. actinomycetemcomitans-P. gingivalis were 

also identified in an 11-year- old girl with 

Papillon-Lefèvre syndrome and severe 

periodontal breakdown on 10 of 22 erupted 

teeth. [30] Generalized types of periodontitis 

in children and juveniles may be related to co-

infection 

by several herpes viruses and bacterial 

pathogens. 

Ting et al. [21] studied in Los Angeles 11 

patients (aged 10–23 years) with classic 

localized juvenile periodontitis (5–11 mm 

periodontal pocket depths) and normal 

control sites in the same 11 patients (2–3 mm 

periodontal pocket depths). Four were males 

and seven were females.  

Active cytomegalovirus infection was 

identified in six patients with localized  

juvenile periodontitis who lacked 

radiographic crestal alveolar lamina dura in 

angular periodontal defects, a feature 

consistent with progressive periodontitis. [7] 

Cytomegalovirus activation was detected in 

all five of the 10–14- year- old 

cytomegalovirus-positive patients (early 

progressive disease), but only in one of the 

three patients who 

were older than 14 years, and not in any 

shallow pockets. 

In addition, herpesvirus-like virions 

signifying an active viral infection have been 

detected with electron microscopy in 

localized juvenile periodontitis lesions. [31] 

A. actinomycetemcomitans occurred 

significantly more frequently in periodontal 

sites that showed active vs. latent 

cytomegalovirus and were not detected in 

cytomegalovirus-negative sites. [21] 

Conceivably, localized juvenile periodontitis 

may develop as a result of an active 

cytomegalovirus infection promoting the 

upgrowth of A. actinomycetemcomitans. 

Michalowicz et al. [15] in Jamaica studied 

Afro-Caribbean adolescents, aged 14–18 

years, with localized juvenile periodontitis (N 

= 15), incidental periodontal attachment loss 

(N = 20), and a normal periodontium (N = 65).  

The individuals were assessed for subgingival 

cytomegalovirus, Epstein–Barr virus type-1, 

A. actinomycetemcomitans, and P. gingivalis. 

Of the patients with localized juvenile 

periodontitis, 73% harbored cytomegalovirus, 

33% Epstein–Barr virus, 67% A. 

actinomycetemcomitans, and 87% P. 

gingivalis. Significant associations were 

identified between localized juvenile 

periodontitis and cytomegalovirus (odds ratio 

= 10.0), A. actinomycetemcomitans (odds 

ratio = 8.0), and P. Gingivalis (odds ratio = 

12.7).  

Clinically, cytomegalovirus-P. Gingivalis co-

infection was associated with a periodontal 

breakdown on a mean of 3.7 teeth per patient, 

whereas cytomegalovirus sole infection 
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only affected 0.9 teeth, and P. gingivalis sole 

infection only 1.4 teeth.  

The markedly higher odds ratio of the 

cytomegalovirus - P. gingivalis co-infection 

than that of the sum of the individual 

pathogens may imply a synergistic 

periodontopathic interaction. 

Thus, localized juvenile periodontitis in 

Jamaican adolescents was strongly associated 

with cytomegalovirus and P. gingivalis. 

Cytomegalovirus-P. gingivalis co-infection 

seemed to influenceboth the onset and extent 

of localized juvenile periodontitis. 

Elamin et al. [32] in Sudan studied 

interrelationships among cytomegalovirus, 

Epstein–Barr 

virus type-1, A. actinomycetemcomitans, and 

P. gingivalis in 17 localized juvenile 

(aggressive) periodontitis patients (13 Afro-

Arabs; four Africans; mean age, 15.4 ± 1.6 

years) 

and 17 healthy controls.  

Localized juvenile periodontitis showed a 

prevalence rate of 3.4%. Cytomegalovirus 

was detected in 70.6% of patients with 

juvenile periodontitis and 11.8% of control 

subjects (p = 0.0001), and Epstein–Barr virus 

occurred in 64.7% of patients with juvenile 

periodontitis and 47.1% of control subjects (p 

= 0.3). [32] 

The risk of having juvenile periodontitis 

increased by 31.3-fold (odds ratio 31.3) for 

the interaction of Epstein–Barr virus-

cytomegalovirus dual infection plus A. 

actinomycetemcomitans or P. gingivalis. The 

study underscores the potential role of co-

infections of Epstein–Barr virus, 

cytomegalovirus, A. actinomycetemcomitans, 

and P. gingivalis in the pathogenesis of 

juvenile (aggressive) periodontitis. 

 

5. Clinical relevance 

Contemporary periodontology emphasizes 

not only the prevention of tooth loss but also 

the reduction of systemic disease risks.  

Progressive periodontitis sites are also 

frequently infected by two or more genera of 

active herpesviruses, whereas stable 

periodontitis sites typically contain latent (if 

any) herpesviruses which may reactivate  

during periods of suppressed immunity. 

Adult patients may develop periodontitis that 

exclusively involves first molars (one or more 

first molars are frequently involved in 

periodontitis) plus by chance one or more 

incisors, a disease not to be confused with 

juvenile periodontitis.  

Effective periodontal therapy must target 

disease etiology. Juvenile (aggressive) 

periodontitis etiology includes co-infection 

by active herpesviruses and A. 

actinomycetemcomitans and/or P. gingivalis.  

These pathogens reside in deep periodontal 

pockets and within inflamed gingiva of 

juvenile and other aggressive types of 

periodontitis, which may necessitate a 

systemic anti-infective therapy against 

herpesviruses (valacyclovir) and bacterial 

pathogens (amoxicillin-metronidazole). 

Patient self-careought to include a safe [33] 

andeffective [34] antiseptic mouthrinse, such 

as 0.1%–0.2% sodium hypochlorite (regular 

household bleach), to curtail recolonization of 

major periodontal pathogens. 

The suggested periodontal treatment is 

readily implemented and is likely to ensure 

long-term 

disease resolution and regeneration of parts of 

lost periodontal bone. 

Periodontal herpesviruses are related to both 

tooth loss and systemic diseases, and the 

relationships are statistically more than 

random associations.  

The involvement of periodontal herpesviruses 

in non-oral diseases remains an important 

research topic. Treatment and prevention of 

periodontal herpesviruses are conceptually 

simple. 

Systemic and topical anti-herpesvirus therapy 

can neutralize active herpesviruses, and 

effective patient self-care can help prevent  

inflammatory cells containing latent 

herpesviruses from entering the 

periodontium. 

 

6. Therapeutic sagainst Periodontal 

Herpesviruses. 

Herpesviruses occur at the high prevalence 

and copy counts in juvenile periodontitis and 

other types of severe periodontitis, and 

herpesvirus-pathogenic bacteria co-infection 

may cause a rapid periodontal breakdown if 

the herpesvirus-bacterial complex is not 
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swiftly controlled by host defenses or 

treatment.  

Deep periodontal pockets and especially 

progressive periodontitis sites can harbor 

copy counts of 4.6 × 105/mL for 

cytomegalovirus and 2.8 × 109/mL for 

Epstein–Barr virus and inflamed gingival 

tissue may contain an even higher number of 

herpesviruses. [35] 

The total herpesvirus copy counts (accounting 

for all eight human herpesviruses) in severe 

periodontitis lesions can exceed total bacterial 

cell counts.  

Suboptimal outcome of periodontal treatment 

may be due to high copy counts of 

herpesviruses (and bacterial pathogens) 

residing within inflamed gingiva and deep 

periodontal pockets outside the reach of 

mechanical instrumentation and conventional 

oral hygiene measures. [36] 

In contrast to purely mechanical therapy, 

systemic anti-infective drug treatment (or 

gingivectomy) can potentially suppress 

pathogens in the entire periodontium. [36] 

Valacyclovir (Valtrex®) is a potent anti-

herpesvirus drug that is widely used in 

medicine to treat herpesvirus infections. 

Valacyclovir inhibits herpesvirus DNA 

polymerase and is effective only against 

active (lytic) herpesviruses. [36] Valacyclovir 

monotherapy has produced impressive 

disease reversals in periodontics and 

endodontics. Sunde et al. [37] treated 

Epstein–Barr virus-associated refractory 

periodontitis with 10 days of oral valacyclovir 

(500 mg twice daily).  

Posttreatment examination at 12 months 

revealed the absence of periodontal Epstein–

Barr virus and a “dramatically” improved 

periodontal health status.  

Sabeti et al.[38] treated symptomatic apical 

abscesses with 3 days of oral valacyclovir (2 

g on day 1 [baseline] and 500 mg, twice daily, 

on day 2 and day 3).  

On the first day following baseline treatment, 

the valacyclovir group (N = 10) showed two 

patients with moderate pain and one patient 

on pain medication, whereas an amoxicillin 

“placebo” group (N = 10) revealed as many as 

eight patients with pain and nine patients on 

pain medication. These findings lend 

credence to the major pathogenic role of 

active herpesviruses in periodontal pathosis 

and show the validity of using anti-

herpesvirus medication in the treatment of 

severe periodontitis. 

Patient self-care ought to include oral rinsing 

with an antiseptic to help control periodontal 

and salivary herpesviruses and bacterial 

pathogens.  

Recommended is rinsing twice weekly for 30 

s with freshly prepared sodium hypochlorite, 

which is readily available as common 

household bleach. [34] 

The American Dental Association Council on 

Dental Therapeutics has designated up to 

0.25% of sodium hypochlorite as a “mildly 

antiseptic mouthrinse” and suggested its use 

for direct application to mucous 

membranes.[39] Sodium hypochlorite is 

naturally present in granulocytes and 

macrophages and does not induce allergic 

reactions.  

 

7. Conclusions 

This article utilizes the diagnosis “juvenile 

periodontitis” which seems to be the most 

accurate description of the disease. [1]  

Attempts were made in 1999 to reclassify the 

disease as aggressive periodontitis [40] and in 

2 017 as molar-incisor p attern p 

eriodontitis.[41] 

Both terminologies are less precise. The term 

“aggressive” does not recognize the special 

age-related disease outbreak, only that the 

disease is rapidly progressing like some other 

types of periodontal disease. This paper 

suggests that juvenile periodontitis has a 

highly unique etiopathology and clinical 

appearance which warrants a distinct 

diagnostic recognition. 

Periodontal herpesviruses are related to both 

tooth loss and systemic diseases, and the 

relationships are statistically more than 

random associations. 

Contemporary periodontology emphasizes 

not only the prevention of tooth loss but also 

the reduction of systemic disease risks. 
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