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Aim: Human cytomegalovirus (HCMV), a herpesvirus, is discussed in this review as it
relates to destructive periodontal disease in humans.

Results: HCMV genomic sequences, detected by polymerase chain reaction identifica-
tion, occur with elevated frequency in severe adult periodontitis, localized and
generalized aggressive (juvenile) periodontitis, Papillon-Lefévre syndrome periodontitis,
acute necrotizing ulcerative gingivitis, and periodontal abscesses.

Discussion: Herpesviruses establish lifelong persistent infections. HCMV infection

involves an asymptomatic latent phase interrupted by periods of recrudescence where
viral replication and possibly clinical disease become manifest. HCMV reactivation is
triggered by a number of immunosuppressive factors, some of which have been shown
also to be risk factors/indicators of periodontitis. HCMV periodontal infection may cause
release of tissue-destructive cytokines, overgrowth of pathogenic periodontal bacteria,
and initiation of cytotoxic or immunopathologic events.

Conclusions: A growing body of data supports the concept that HCMV contributes to
severe types of periodontal disease. HCMV infection of the periodontium may alter the
immune control of resident microorganisms and be important in a multistage pathogen-
esis of periodontitis involving viral activation, periodontopathic bacteria, and host
immune responses. Understanding the significance of HCMV and other herpesviruses in
the development of periodontal disease may have important therapeutic implications.

Vaccines against HCMV, which are in various stages of development, need to be
evaluated for their ability to decrease the incidence of destructive periodontal disease.
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Important advances in understanding the
infectious agents of periodontal disease
have occurred in the past three decades
(85, 89). Although before the 1970s
bacterial plaque was considered the key
etiologic factor of periodontal disease, no
studies had shown a clear relationship
between specific bacterial species and
destructive periodontal disease (88). Fol-
lowing the boom in anaerobic microbio-
logy in the 1970s, it was demonstrated
that markedly different microfloras were
associated with a healthy periodontium
and periodontitis (73). Actinobacillus ac-
tinomycetemcomitans became implicated
in the etiology of localized aggressive

(juvenile) periodontitis and Porphyromon-
as gingivalis in the etiology of severe
adult periodontitis (74). Since then, major
inroads have been made into the micro-
biology, immunology and cause-related
treatment of periodontal disease. In the
past 9 years, various herpesviruses, inclu-
ding human cytomegalovirus (HCMV)
and Epstein—Barr virus (EBV), have
emerged as putative pathogens in destruc-
tive periodontal disease (76). It is now
clear that periodontitis represents several
disease entities, which exhibit a variety of
clinical  presentations,  polymicrobial
infections, and pathophysiologic mecha-
nisms (29, 75, 79).

Reviews have recently appeared on the
continually evolving field of herpesviral
infections of the periodontium (35, 71, 76).
It appears that HCMV contributes signifi-
cantly to the etiopathogenesis of severe
types of periodontal disecase. HCMV DNA
sequences occur frequently in adult perio-
dontitis, localized and generalized aggres-
sive  periodontitis,  Papillon-Lefévre
syndrome periodontitis, Down’s syndrome
periodontitis, HIV-associated periodontitis,
acute necrotizing ulcerative gingivitis, and
periodontal abscesses (68, 69, 76, 99).
Active HCMV infection is also closely
associated with symptomatic periapical
pathosis (63, 65, 84, 86). The present
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article reviews data on herpesviral infec-
tions of the human periodontium and
proposes a model for severe periodontitis
that is based upon a combined herpesviral—
bacterial causation of the disease. Empha-
sis is placed on the role of HCMV in the
development of human periodontitis.

HCMV biology and pathogenic
potential

Membership in the family Herpesviridae is
based on the structure of the virion.
Herpesviruses contain a double-stranded
DNA genome encased within an isosahe-
dral capsid and an amorphous proteina-
ceous tegument. Surrounding the capsid
and tegument is a lipid bilayer envelope
derived from host cell membranes. The
complete HCMV particle has a diameter of
about 200 nm and has one of the largest
genomes (230 kb) of any virus known to
infect man. Herpesviral replication takes
place in the nucleus of the host cell.
Expression of the HCMV genome is
controlled by a cascade of transcriptional
events that involves the synthesis of three
groups of viral proteins termed immediate-
early, early, and late. During their life
cycle, herpesviruses execute an intricate
chain of events geared towards optimizing
their replication.

Herpesviruses infect members of all
groups of vertebrates, as well as some
invertebrates. Of the more than 100 iden-
tified herpesviruses, only eight are known
to infect humans, namely, herpes simplex
virus (HSV) type 1 and 2, varicella-zoster
virus, HCMV, EBYV, human herpesvirus
(HHV)-6, HHV-7, and HHV-8 (Kaposi’s
sarcoma virus). Acquisition of HCMV
may occur in the uterus or at an early
age by intimate contact with infected
secretions. HCMV has been detected in
saliva, gingival crevice fluid, urine, mater-
nal milk, tears, stool, vaginal and cervical
secretions, and semen. HCMV virions can
be excreted in saliva of children for
prolonged periods of time (45). Children
frequently acquire HCMV from the mother
(46) or from siblings (7), and they can
infect the mother by HCMV acquired from
other children (56). In addition, HCMV
can be transmitted by blood transfusion
and solid organ transplantation (91). In
developed countries the HCMV overall
seroprevalence is approximately 60% (20).
Specific communities such as those com-
prising gay men, lower socioeconomic
groups, and residents of developing coun-
tries have seroprevalence rates that can
exceed 90% (22). A particularly high
prevalence of HCMV infections in devel-

oping countries may partly explain a high
occurrence of periodontitis in such popu-
lations (48), a notion which cautions
against directly extrapolating epidemiolog-
ic findings on the ‘natural history’ of
periodontitis in developing countries to
populations in developed countries.

HCMYV infection virtually always occurs
without clinical symptoms in immuno-
competent hosts, whereas the virus is an
important medical pathogen in immu-
nologically immature or immunocompro-
mised populations. Clinical manifestations
can be seen following primary infection,
reinfection, or reactivation. HCMV infec-
tion is of great clinical significance in
pregnant women, newborn infants with
congenital infection, immunosuppressed
transplant patients, and individuals with
HIV-infection (28). In fact, HCMV repre-
sents the major infectious cause of birth
defects, and is the most common life-
threatening infection in transplant and
HIV-infected patients (28). HCMV is the
most important infectious pathogen in
recipients of bone marrow or stem cell
grafts (13). HCMV infection seems to be a
significant risk factor for development of
bacterial septic infections in liver trans-
plant patients (47, 57) and causing
colonization of the oropharynx by gram-
negative bacilli in renal transplant patients
(38). HCMV has also been identified in
diseases that have a bacterial component,
including inflammatory bowel disease,
enterocolitis,  esophagitis,  pulmonary
infections, sinusitis, acute otitis media,
dermal abscesses, and pelvic inflammatory
disease (10, 87). Furthermore, HCMV has
been associated with cervical carcinoma
and adenocarcinomas of the prostate and
colon (21). However, it should be cau-
tioned that evidence of the presence of
HCMV DNA in various disease entities
does not prove causality by itself.

HCMV and other herpesviruses have
been thought for almost 20 years to play a
role in the development of three arterial
diseases: primary atherosclerosis, post-
angioplasty restenosis, and post-transplan-
tation arteriosclerosis (50). HCMV DNA
sequences have been detected in athero-
matous plaques (30) and in the wall of
atherosclerotic vessels (32, 70). Using
polymerase chain reaction (PCR)-based
identification, Shi & Tokunaga (70) found
HCMYV in 40%, EBV in 80%, and HSV-1
in 80% of atherosclerotic aortic tissue
compared to 4%, 13%, and 13% of non-
atherosclerotic control specimens, respect-
ively. Also, cardiac transplant patients
infected with HCMYV are prone to develop
accelerated atherosclerosis (2). Animal

research has shown the Marek’s disease
virus, an avian herpesvirus, to be capable
of inducing atherosclerotic lesions in
infected chickens (24). Murine CMV has
the potential to produce atherosclerosis in
experimental mice (31). Although animal
experiments on heart disease do not rep-
licate exactly the human disease, they may
provide valuable suggestions on causality.
The possibility that HCMV gives rise to
cardiovascular disease and periodontitis in
an independent manner further compli-
cates studies on the relationship bet-
ween the two diseases, and raises a
question about the notion of periodontitis
being a direct risk factor of heart disease
(82).

HCMYV infections induce a strong anti-
viral immune response that nonetheless is
incapable of eradicating the infection. The
humoral immune response attempts to
produce antibodies against proteinaceous
surface molecules, thereby causing inacti-
vation or clearance of the virus. The
cellular immune response constitutes the
specific host defense against an established
HCMV infection. It attempts to eliminate
virus-infected cells by means of cytotoxic
CD8" T-lymphocytes that recognize viral
peptides on the surface of infected cells in
the context of major histocompatibility
complex (MHC) class I molecules. Stud-
ies are needed to determine the periodon-
tal level of HCMV-specific cytotoxic
CD8" T-lymphocytes, cells that play a
pivotal role in the control of HCMV
infections.

An important characteristic of HCMYV is
the ability of the virus to establish a
lifelong infection within the host following
the initial infection. The persistence of
HCMV for life is the reason the virus is
endemic worldwide. However, the coex-
istence of HCMV with its host should be
viewed as a precarious balance that can
sometimes lead to reactivation of the virus.
Reactivation may occur spontaneously or
as a result of concurrent infection, fever,
drugs, tissue trauma, emotional stress, or
other factors impairing the host immune
defense. Stressful events induce the release
of corticosteroids, which have the potential
to activate HCMV (66). Tobacco products
may interact with and reactivate periodon-
tal herpesviruses (53) and may decrease
herpesvirus infectivity titers (6), which
may partly explain the increased risk for
periodontitis from tobacco usage (62). The
ability of HCMV and other herpesviruses
to cause latent infections that period-
ically reactivate has some similarity with
the relapsing-remitting course of periodon-
titis.



HCMYV and other herpesviruses exhibit
marked tropism for cells of the immune
system and, consequently, infection by
herpesviruses may result in alterations of
immune functions, leading at times to a
state of immunosuppression. Monocytes/
macrophages and endothelial cells seem to
be major sites of HCMV persistence and
latency. The molecular basis for herpesvi-
rus tropism remains obscure. The display
of tissue tropism of HCMYV infections is in
accordance with the segmental pattern of
breakdown and the mirror-like bone
destruction in contralateral teeth of many
periodontitis patients.

During productive infection, HCMV
DNA can be detected in neutrophilic
leukocytes, probably as a result of phago-
cytosis, although active viral replication
may also take place (41). HCMV infec-
tion may induce abnormalities in adher-
ence, chemotactic, phagocytic, oxidative,
secretory, and bactericidal activities of
polymorphonuclear neutrophils (1). Neu-
trophils are key cells in controlling perio-
dontal infections (96). Phagocytic and
bactericidal capacities of periodontal neu-
trophils seem to be significantly impaired
in subjects carrying herpesviruses in oral
lymphocytes and epithelial cells, as com-
pared to virus-free persons (51). The
functional defects of neutrophils identi-
fied in localized aggressive periodontitis
patients (95) may in part be due to a
concurrent HCMV active infection in these
patients (93).

HCMV interferes with innate and adap-
tive cellular and humoral immune effector
mechanisms by activation and silencing of
natural killer (NK)-cells, by downmodu-
lating antigen presentation in the MHC
class I and II pathways, and by impairing
apoptosis (40). Herpesvirus infections also
affect cytokine networks (43). Cytokines
and chemokines play important roles in the
first line of defense against human herpes-
virus infections and also contribute signi-
ficantly to regulation of acquired immune
responses. However, by a diverse array of
strategies, herpesviruses are able to divert
potent antiviral cytokine responses or even
interfere with cytokine production, which
allow the viruses to be successful and
survive (3, 94). The cytokine profile of an
HCMV infection is typically pro-
inflammatory, with production of interleu-
kin-1B, interleukin-6, interleukin-12,
tumor necrosis factor-o, interferon-o/f3,
and interferon-y (43). Moreover, prosta-
glandin E, increases rapidly in response to
exposure of cells to HCMV (42). Pro-
inflammatory activities normally fulfill a
positive biological role by aiming to
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overcome infection or invasion by infec-
tious agents, but can also exert detrimental
effects when a challenge becomes
overwhelming or with a chronic patho-
physiologic stimulus. Several of the
HCMV-associated cytokines and chemok-
ines occur in elevated levels in periodon-
titis sites and have the ability to induce
bone resorption (27, 52). Comparison of
levels of cytokines and chemokines in
HCMV-infected and non-infected perio-
dontal sites remains an important research
topic.

PCR-based detection has dramatically
changed diagnostic virology by providing
a sensitive and specific tool to identify and
quantify viral genomes in medical speci-
mens (14). Parra & Slots (54) demon-
strated that PCR diagnostics is highly
useful in establishing HCMV presence in
periodontal sites. Recent studies have
shown that real-time PCR technique can
be employed to quantify HCMV in period-
ontitis lesions (36).

HCMV in severe periodontal disease

The occurrence of HCMV and selected
periodontal pathogenic bacteria has been
studied in disease-active and disease-
inactive aggressive periodontitis lesions
(Table 1). HCMV, HCMV-EBV coinfec-
tion, Dialister pneumosintes, P. gingivalis
and D. pneumosintes—P. gingivalis coin-
fection showed significant associations
with disease-active periodontitis (Table 1).
Each periodontitis site that demonstrated
HCMV-EBV coinfection and all but one
site showing D. pneumosintes—P. gingiva-
lis coinfection revealed bleeding upon
probing, a clinical sign of increased risk
of progressive disease (37). In aggressive
periodontitis lesions, subgingival speci-
mens contain approximately 4000 HCMV
copies/ml (36), but gingival tissue speci-
mens may show 100 folds higher HCMV
copy numbers (Saygun, personal commu-
nication). Moreover, HCMYV, and no other
study virus, was positively associated with
the presence of D. pneumosintes, and the

219

relationship was specific for individual
periodontitis sites with no detectable sub-
ject effect (87). D. pneumosintes was in
turn positively associated with periodontal
pocket depth and disease-active periodon-
titis. When treating average percent alveo-
lar bone loss of all teeth as a response,
HCMV remained significant even after
including D. pneumosintes in the statisti-
cal model, suggesting that both HCMV
and D. pneumosintes affected bone loss or,
alternatively, HCMV affected factors not
studied that by themselves can induce
bone loss. Periodontal HCMV was also a
significant predictor of the presence of
subgingival P. gingivalis (83). In turn,
P, gingivalis was positively associated
with periodontitis active disease, loss of
probing attachment, probing pocket depth,
gingival bleeding upon probing and patient
age. The periodontitis disease risk associ-
ated with HCMV-P. gingivalis combina-
tion depended on both site-specific and
subject-specific ~ factors.  Periodontal
HCMV has also been related to the
subgingival occurrence of other suspected
periodontal pathogens, including A. actin-
omycetemcomitans, Prevotella intermedia,
Prevotella nigrescens, Tannerella forsy-
thia, Treponema denticola and Campylo-
bacter rectus (18, 67, 93). In addition,
HCMV active infection in periapical path-
osis seems to be associated with elevated
levels of anaerobic bacterial species (64).
The available data are consistent with
the notion that periodontal HCMV sets
the stage for vigorous proliferation of
periodontopathic bacteria and subsequent
periodontal tissue breakdown.
Michalowicz et al. (39) determined the
occurrence of HCMV, P gingivalis and
A. actinomycetemcomitans in subgingival
plaque from 15 adolescents with localized
aggressive periodontitis, 20 adolescents
with incidental periodontal attachment
loss, and 65 randomly selected healthy
controls. All study subjects were Afro-
Caribbeans living in Jamaica. The most
parsimonious multivariate model for
localized aggressive periodontitis included

Table 1. Human cytomegalovirus in periodontitis sites of 16 aggressive periodontitis patients.

Adapted from Kamma et al. (34)

32 disease-active 32 disease-stable ~ P-values
Items periodontitis sites  periodontitis sites  (Chi-squared test)
Cytomegalovirus 19 (59%)* 4 (13%)* <0.001
Cytomegalovirus and Epstein—Barr 9 (29%) 0 (0%) 0.004
virus coinfection
D. pneumosintes 20 (63%) 6 (19%) <0.001
P, gingivalis 23 (72%) 12 (38%) 0.01
D. pneumosintes and 15 (47%) 0 (0%) <0.001

P, gingivalis coinfection

*No. (%) positive sites.
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Table 2. Human cytomegalovirus in deep and shallow periodontal sites of 11 localized aggressive
(juvenile) periodontitis patients. Adapted from Ting et al. (93)

S active 11 shallow
Items periodontitis lesions periodontal sites
Cytomegalovirus, 5 (100%)* 2 (18%)*
No. (%) positive sites
Cytomegalovirus active infection, 5 (100%) 0 (0%)
No. (%) positive sites
Epstein—Barr virus, 3 (60%) 2 (18%)
No. (%) positive sites
Cytomegalovirus and Epstein—Barr 3 (60%) 2 (18%)
virus coinfection,
No. (%) positive sites
Presence of 4. actinomycetemcomitans, 5 (100%) No data

No. (%) positive sites

*No. (%) positive sites.

HCMV (Odds Ratio = 6.6; 95% confid-
ence limits: 1.7, 26.1) and P gingivalis
(Odds Ratio = 8.7; 95% confidence lim-
its: 1.7, 44.2). The probability of having
localized aggressive periodontitis increa-
sed multiplicatively when both HCMV and
P. gingivalis were present (Odds Ratio =
51.4; 95% confidence limits: 5.7, 486.5),
when compared to the odds associated
with having neither of the two infectious
agents. Apparently, HCMV and P. gingi-
valis are independently and strongly
associated with localized aggressive peri-
odontitis in Jamaican adolescents, and
HCMV and P. gingivalis act synergistical-
ly to influence the risk for both the
occurrence and the extent of disease.
Electron microscopy studies have previ-
ously detected virions in lesions of locali-
zed aggressive periodontitis (11, 12, 58).
Ting et al. (93) studied the occurrence
of HCMV activation in disease-active
periodontal sites in 11 localized aggressive
periodontitis patients aged 10-23 years
(Table 2). HCMV mRNA of the major
capsid protein, indicative of viral activa-
tion, was detected in deep pockets of all
five HCMV-positive patients with early
disease (aged 10-14 years) but only in one
of three HCMV-positive patients older
than 14 years, and not in any shallow
pockets tested. HCMV activation was
found exclusively in angular periodontal
sites having no visible radiographic crestal
alveolar lamina dura, a sign of likely
periodontal disease progression (59).
HCMV activation has also been detected
in severe periodontitis lesions of adults
(17). Furthermore, periodontal sites with
active HCMV infection were more heavily
infected with A. actinomycetemcomitans
than sites with latent HCMV infection,
maybe due in part to an HCMV-mediated
increase in the adherence potential of the
organism to epithelial cells (92). It can be
hypothesized that during root formation of
permanent incisors and first molars at

3-5 years of age, HCMV-active infection
in tissues surrounding the tooth germ
might alter the root surface structure and
increase the susceptibility to future perio-
dontal breakdown. HCMV infections of
infants have the potential to cause changes
in tooth morphology (26, 90) and teeth
affected by localized aggressive periodon-
titis frequently show cemental hypoplasia
(9). At the time of puberty, reactivation of
periodontal HCMV or other herpesviruses
due to hormonal changes may then give
rise to overgrowth of periodontopathic
bacteria and breakdown of tissue around
teeth with a damaged periodontium.
HCMV has been detected in rare types
of aggressive periodontitis in young indi-

viduals (Table 3). In a Hopi-Indian popu-
lation, a single adolescent showed
generalized aggressive periodontitis and
was the only study subject revealing
periodontal HCMV-EBV  coinfection
(72). One periodontitis patient with Papil-
lon-Lefevre syndrome also presented
periodontal HCMV-EBV  coinfection
(97). One patient with Fanconi’s anemia
periodontitis  demonstrated periodontal
HCMV-active infection (49). The Papil-
lon-Lefevre syndrome patient and the
Fanconi’s anemia patient also harbored
A. actinomycetemcomitans in deep perio-
dontal lesions.

Acute necrotizing ulcerative gingivitis
(ANUGQG) affects immunosuppressed, mal-
nourished, and psychosocially stressed
young individuals and may occasionally
spread considerably beyond the periodon-
tium and give rise to the life-threatening
infection termed noma/cancrum oris (44).
The distribution of herpesviruses has been
studied in ANUG-affected and non-
ANUG-affected children 3-14 years of
age from Nigeria (16). A significantly
higher occurrence of HCMV and other
herpesviruses were detected in ANUG
lesions of malnourished children than in
non-ANUG, normal, or malnourished chil-
dren (Table 4). In Europe and the USA,
ANUG affects mainly young adults and
HIV-infected individuals, and virtually

Table 3. Human cytomegalovirus in aggressive periodontitis of young individuals

Cytomegalovirus
and Epstein—Barr Cytomegalovirus

Periodontal disease

virus coinfection active infection A. actinomycetemcomitans

Generalized aggressive (juvenile)  Yes

periodontitis; teenage patient (72)*

Papillon—Lefévre syndrome Yes
periodontitis; 11-year-old
patient (97)

Fanconi’s anemia periodontitis; No

11-year-old patient. (49)

Not done Yes
Not done Yes
Yes Yes

*Eight of 75 adolescent Hopi-Indians showed various types of aggressive periodontal disease. The
only Hopi-Indian with generalized periodontitis was also the only individual who revealed
cytomegalovirus and Epstein—Barr virus periodontal coinfection.

Table 4. Human cytomegalovirus in acute necrotizing ulcerative gingivitis (ANUG) and normal
periodontal sites of Nigerian children with malnutrition. Adapted from Contreras et al. (16)

ANUG + Normal oral health P-values
malnutrition + malnutrition (chi-squared
Herpesviruses (22 subjects) (20 subjects) test)
Cytomegalovirus, 13 (59%) 0 (0%) <0.001
No. (%) positive sites
Epstein—Barr virus, 6 (27%) 1 (5%) 0.13
No. (%) positive sites
Cytomegalovirus and 8 (36%) 0 (0%) 0.009

Epstein—Barr virus coinfection,
No. (%) positive sites




never young children. The occurrence of
ANUG in children in Africa may be due to
an acquisition of HCMV in early child-
hood (55), malnutrition that may promote
herpesvirus reactivation (23), and the
periodontal presence of virulent bacteria
(25). A recent electronmicroscopic study
detected large numbers of herpesvirus-like
virions in ANUG lesions of HIV-infected
patients in the USA (15).

Conclusion and perspectives

There are several lines of evidence that

implicate HCMV as either a cofactor or a

trigger of relapses in the etiopathogenesis

of severe periodontal disease:

e high prevalence of HCMV nucleic acid
sequences in periodontitis lesions of
juveniles and adults;

e association between active HCMV
infection and disease-active periodonti-
tis;

e association between HCMV and ANUG
in malnourished African children;

e increased frequency of periodontopathic
bacteria in HCM V-positive periodontitis
lesions;

e detection of HCMV nucleic acid se-
quences in periodontal inflammatory
cells;

e ability of HCMV to induce the expres-
sion of tissue-damaging cytokines and
chemokines in periodontal inflamma-
tory and non-inflammatory cells.

It is hypothesized that some types of
severe periodontal disease develop as a
result of a series of interactions among
periodontotropic herpesviruses, periodont-
opathic bacteria, and host immune reac-
tions. Reactivation of herpesviruses in
periodontal sites is suggested to constitute
a particularly important pathogenic event
in the development of periodontitis (80).
Perhaps not coincidentally, the established
risk factors/indicators of periodontitis,
including tobacco smoking, HIV-infection,
psychosocial stress, pregnancy, and hor-
monal changes (61), are also known
triggers of herpesvirus reactivation.

Initially, bacterially induced gingivitis
causes an influx of HCMV-infected macr-
ophages and T-lymphocytes into gingival
tissue (19). Subsequent HCMV reactiva-
tion diminishes the resistance of the per-
iodontium, enabling overgrowth of
pathogenic bacteria, and also enhances
inflammatory mediator and cytokine re-
sponses in macrophages and other host
cells. Lipopolysaccharide from resident
gram-negative bacteria can also induce
cytokine production in inflammatory cells
and may act synergistically with HCMV in
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stimulating interleukin-13 gene transcrip-
tion, resulting in a markedly increased
interleukin-1B level at periodontitis sites
(98). Triggering of pro-inflammatory cy-
tokines may directly increase the severity
of periodontal disease or, in a vicious
circle, reactivate latent herpesviruses.
Flare-up of periodontitis has been associ-
ated with increases in cytokines and other
inflammatory mediators in periodontal
sites (27, 52).

The different clinicopathologic features
of periodontitis in young and older individ-
uals may partly reflect the host immuno-
inflammatory response to a periodontal
herpesvirus infection. Typically, the disease
course in adolescents and young adults is
aggressive and the period of tissue destruc-
tion relatively brief (4, 5). In older individ-
uals, the course is more often slow and
frequently associated with significant gin-
gival inflammation and accumulations of
plaque and calculus (4, 5). It seems that
aggressive periodontitis in young patients
requires less of an infectious agent stimulus
to trigger a progressive disease response
than the more chronic type of the disease in
adults. Similar to primary herpetic gingivo-
stomatitis and other acute herpesviral dis-
eases (8), it can be hypothesized that
aggressive  periodontitis  preferentially
develops in immunologically immature
people or in immunocompromised individ-
uals unable to mount an adequate host
response against the infectious agent(s). If
so, some types of aggressive and chronic
periodontitis may not constitute radically
different disease entities but be merely a
continuous spectrum of diseases whose
clinical expression depends on the presence
of a periodontal herpesvirus infection and
the specific antiviral immune response,
ranging from aggressive periodontitis in
patients with inadequate immunity at one
end, to chronic periodontitis in patients who
are immunocompetent at the other end, with
intermediary clinical disease types between
these two extremes of immune function.

Since gingival inflammation in the her-
pesvirus—bacteria—periodontitis model
constitutes the initiating event in the
development of periodontitis, high priority
is placed upon combatting gingivitis (78).
Gingival inflammation in shallow and
deep periodontal sites can be controlled
by relatively simple means, employing
professional debridement, subgingival irri-
gation, interdental cleaning, toothbrushing,
and various effective, safe and affordable
antimicrobial agents (33, 81). In the future,
the development of anti-HCMV vaccines
may help induce a protective immune
response against destructive periodontal
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disease. However, the occurrence of mul-
tiple HCMV genotypes may complicate
the development of a universally effective
vaccine (60).

To distinguish between correlation and
causality, the proposed -etiopathogenic
model of periodontitis needs to be verified
in longitudinal clinical and microbiologi-
cal studies and by research into molecular
aspects of HCMV infections in periodontal
disease. Nonetheless, based on the ob-
served close association between HCMV
and disease-active periodontitis, and the
periodontopathic potential of HCMV act-
ive infection, it seems reasonable to pro-
pose adding human periodontitis to the list
of infectious diseases that have HCMV and
maybe other herpesviruses as putative
contributory causes.
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