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BRIEF COMMUNICATION

ASSOCIATION OF EPSTEIN-BARR VIRUS (EBV) BUT NOT HUMAN PAPILLOMAVIRUS (HPV) WITH 
GINGIVITIS AND/OR PERIODONTITIS IN TRANSPLANTED INDIVIDUALS
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SUMMARY

The aim of this study was to investigate the association of EBV and HPV with gingivitis and/or periodontitis according to the 
immunologic status. To this end, 74 oral biopsies from transplanted and non-transplanted individuals with the abovementioned oral 
manifestations were submitted to a screening by PCR for both viruses. According to the results, EBV was strongly associated with 
gingivitis and/or periodontitis in transplanted individuals (p = 0.011) but not HPV (p = 0.766). EBV-HPV co-detections did not enhance 
the presence of tissue injury as well. Although a causal relationship was not investigated in this study, the higher frequency of these 
two oncoviruses in lesion tissues must be investigated in follow-up studies, especially among immunocompromised individuals.
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Some viral agents have been associated with the pathogenesis of 
oral lesions in immunocompetent and immunosuppressed individuals, 
especially DNA viruses such as papillomaviruses and herpesviruses1. It 
has been postulated that the latter group triggers tissue damage which is 
further increased by the host inflammatory response2, creating an enabling 
an environment for the replication/reactivation of viral agents that may 
contribute to the pathogenesis of oral lesions3. However, the effect of 
the viral association in tissue damage is uncertain. Therefore, the aim 
of this study was to investigate the occurrence and association of two 
epitheliothropic agents from different viral families, namely Epstein-Barr 
virus (EBV) and Human papillomavirus (HPV), with gingivitis and/or 
periodontitis, according to the immunologic status.

This study included kidney transplant (Tx) patients and non-
transplanted individuals (non-Tx), both with gingivitis and/or 
periodontitis, who attended the Dentistry School of Rio de Janeiro 
State University from 2005 to 2007. Periodontitis was classified as 
“chronic periodontitis”, whereas gingivitis was classified as “dental 
plaque-induced gingivitis”4. Tx patients were under immunosuppressive 
therapy based on tacrolimus or cyclosporine. Patients that had been 
submitted to previous periodontal treatment, edentulous, smokers, 
and immunosuppressed patients other than the kidney transplant ones 
were excluded from the study. Sample biopsies were collected through 
periodontal surgery, according to aesthetic, functional and prosthetic 
needs, after the basic periodontal therapy. 

Of the 74 oral biopsies collected, 60 samples from Tx patients 

were screened for HPV. However, due to sample constrains, only 40 Tx 
biopsies were analyzed for EBV. Fourteen tissue samples from non-Tx 
individuals were also analyzed for both viruses. Viral detections were 
performed according to conditions previously described5,6. In order to 
guarantee the integrity of the extracted DNA, the beta-globin gene was 
tested in all the samples7. Statistical analyses were performed using the 
SPSS program for Windows, version 21. The study was approved by the 
Ethics Committee of the College of Medicine from the Universidade 
Federal Fluminense (protocol nº. 1138/2005).

Table 1 shows the correlation between the viral detection according to 
transplantation and tissue injury. EBV was associated with gingivitis and/
or periodontitis in oral tissue, in transplanted individuals (p = 0.011), but 
not HPV (p = 0.766). Although EBV-HPV co-detection was significant 
in the lesions, the statistical analysis resulted in a higher p-value than 
that found for EBV infection alone (p = 0.048 vs. 0.011, respectively), 
indicating that such association is unlikely to be an enhancement factor of 
tissue lesions and suggests that only EBV is in fact related to the lesions. 
Tx and non-Tx groups did not differ statistically in terms of gender (p = 
0.368) and age (p = 0.097) (data not shown).

Periodontal diseases as gingivitis and periodontitis are inflammatory 
processes resulting from periopathogenic bacterial and viral infections, 
environmental and host response interactions8,9. Among the most frequently 
searched viruses in periodontal sites are EBV and cytomegalovirus 
(CMV). In our study, we found an overall prevalence of 35.2% of EBV 
in tissue biopsies from gingivitis and periodontitis, which is compatible 
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to the described prevalence in the literature10. A recent study has failed to 
detect EBV in saliva from HIV-infected children with gingivitis in Brazil2. 
However, it is known that several factors can influence the viral detection 
in periodontitis, including the sample type, methodological approaches 
and geographical/ethnical differences regarding the herpesviruses 
occurrence10. Moreover, herpesviruses were found in association with 
oral ulcerations after transplantation. Van der Beek et al.11 described the 
presence of EBV DNA in 24% of stem cell-transplanted patients with 
oral ulcerations. This frequency is compatible with the hereby described, 
despite originating from different patients with other oral lesions. Hence, 
the EBV involvement with different oral lesions after transplantation 
deserves further studies.

Another important virus associated with oral lesions, especially 
precancerous and cancers from the oropharynx and the oral cavity, is 
HPV. It has been demonstrated that HPV can infect periodontal pocket 
basal cells. Additionally, the chronic inflammation in periodontitis and 
gingivitis could favor the HPV persistence and replication, serving 
as a reservoir of HPV in the oral cavity10. In this study, we found a 
HPV prevalence of 41.9% in lesion biopsy samples, but unrelated to 
transplantation. Association studies between HPV gingival infection and 
periodontitis are controversial. Jacob et al.13 studying healthy individuals 
with and without periodontal disease did not find any positive gingival 
tissue for HPV-16. These results were similar to those obtained by 
Horewicz et al.14, with no detection of HPV-16 in either periodontitis or 
gingivitis. Nevertheless, a recent study showed a slightly higher HPV 
prevalence (46%) in gingival crevicular fluid of HIV-positive adults, 
being HPV-6 and HPV-11 the only two genotypes found15. 

In regard to the association of EBV with oral lesions in Tx patients, 
it seems that the functional impairment of T cell surveillance induced by 
the immunosuppressive treatment is the main driver of viral reactivation, 
as observed in other EBV-induced diseases16. Therefore, it’s possible that 
EBV could induce tissue lesion in an immune permissive environment9, 
although other uninvestigated agents/factors might be involved. HPV is also 
benefited by immunosupression, and is associated with more aggressive 
forms of tumors in transplant recipients17. The lack of association between 
transplantation and oral lesions indicate that HPV is not involved in the 
pathogenesis of non-papillomatous oral injuries or is not enhanced by 
immunosupression in this particular clinical manifestation. 

In conclusion, we observed a significant correlation between an 

oncogenic epitheliothropic agent, the EBV, with mucosal lesions 
in Tx individuals. Although frequently found in oral tissue, the 
same observation was not valid for HPV. Being persistent agents, 
papillomaviruses and herpesviruses should be monitored in longitudinal 
studies in order to observe their long term effects in the host, especially 
in immunocompromised individuals.
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Table 1
Detection of HPV and EBV in periodontitis and/or gingivitis of Tx and non-Tx individuals

Variable
Category 
(+ or -)

Tx  
n(%)

Non-Tx 
n(%)

Prevalence (%) p value1

HPV (n=74)
+ 
-

26 (43.3) 
34 (56.7)

5 (35.7) 
9 (64.3)

41.9 0.766

EBV (n=54)
+ 
-

18 (45) 
22 (55)

1 (7) 
13 (93)

35.2 0.011

HPV+EBV (n=54)
+ 
-

10 (25) 
30 (75)

0 
14 (100)

18.5 0.048

HPV: Human papillomavirus; EBV: Epstein-Barr virus; Category: positive (+) or negative (-) samples for the tested virus; Tx: transplanted patients; Non-Tx: non-
transplanted individuals; 1χ2 test or Fisher exact test.Statistical significant results (p<.05) are in bold letter.
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