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Abstract 

The objecCve of this study was to determine salivary IL-8, sIgA, and CRP levels in relaCon to 
E. faecalis among paCents with a refractory root canal infecCon. This prospecCve case-con-
trol study was conducted between January and March 2026 and included 150 parCcipants 
with 100 individuals having symptoms of conCnued root canal infecCon, and 50 healthy con-
trols. During retreatment, root canals were sampled asepCcally, and microbiological assess-
ment was performed using the VITEK 2 Compact system. We analyzed salivary samples for 
IL-8 and sIgA and measured serum levels of CRP by standardized immunoassays. Enterococ-
cus faecalis was the most frequent bacterial isolate and was present in 42% of chronic infec-
Cons. Clinical and radiographic changes of paCents with E. faecalis were more severe than 
that of paCents negaCve for E. faecalis [greater pain (74.2% vs. 39.8%), and greater radio-
graphic lesion size (57.6% vs. 31.7%)]. Moreover, the E. faecalis-posiCve group had significant 
higher salivary levels of IL-8, sIgA, and CRP in serum, which also correlated with radiographic 
disease severity, especially IL-8 and CRP. The best independent predictors of E. faecalis posi-
Cvity were idenCfied using mulCvariate logisCc regression analysis and included salivary IL-8 
and serum CRP, while sIgA and periapical index scores predicted E. faecalis posiCvity as well. 
Overall, non-healing root canal infecCons were characterized by local immune acCvaCon and 
greater salivary IL-8, sIgA, and increased serum CRP. 
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Introduc)on 
EndodonCc disease following root canal treat-
ment is significantly caused by persistent root 
canal infecCon, and recent findings have sug-
gested that such infecCons typically have a 
polymicrobial eCology instead of one pathogen 
[1]. AssociaCons between apical disease and 
quanCfiable inflammatory biomarkers are also 
recently shown as predictable clinical and sys-
temaCc findings, suggesCng that apical perio-
donCCs linked to endodonCc infecCon should 
be considered as the disease with both local 
and systemic inflammatory consequences 
[2,3]. Enterococcus faecalis is one of the micro-
organisms involved in endodonCc disease acer 
treatment that has been half-a-century 

implicated in persistent intra-arCcular infec-
Con and is much more common in persistent 
lesions than in iniCal ones [4,5]. This organism 
is clinically significant as it can withstand ad-
verse environmental factors, entering the den-
Cnal tubules, forming biofilms and enduring 
nutriConal and anCmicrobial challenges which 
all contribute to the persistence of this organ-
ism following treatment [6]. Recent results also 
indicate that saliva could serve as a reservoir of 
E. faecalis and is also salivary posiCve and that 
its salivary presence was also associated with a 
high risk of endodonCc infecCon in secondary 
or persistent cases [7]. Saliva is also a promis-
ing diagnosCc fluid in the study of the oral cav-
ity since it is a non-invasive fluid with 

cytokines, immunoglobulins, and other mole-
cules revealing the presence of inflammatory 
and immune acCvity in the oral environment 
[8,9]. Another pro-inflammatory chemokine 
that is implicated in the recruitment and ampli-
ficaCon of innate immune response is interleu-
kin-8 (IL-8), that has recently adracted interest 
because it has been demonstrated that apical 
periodonCCs is correlated with high-level IL-8 
levels [10]. However, longitudinal endodonCc 
studies have also indicated that the apical per-
iodonCCs and its management affect the pat-
tern of salivary inflammatory biomarkers cor-
roboraCng the clinical importance of salivary 
cytokine measures with endodonCc disease 
[11]. The main immunoglobulin of saliva is 
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secretory IgA (sIgA) which is a main component 
of mucosal immune response and past clinical 
experience has shown that salivary immuno-
globulin is altered in apical periodonCCs [9,12] 
One of the most commonly uClized systemic 
inflammatory biomarkers is c-reacCve protein 
(CRP) and current research suggests that, in 
the context of using apical periodonCCs, 
changes in systemic biomarkers and the subse-
quent adenuaCon of CRP levels may occur af-
ter sensiCve root canal treatment, in both spe-
cific paCent groups [3,13]. Although these im-
provements have been made, there are only a 
handful of studies that combine microbiologi-
cal idenCficaCon of E. faecalis with salivary IL-
8, salivary secretory IgA, and serum CRP re-
garding persistent root canal infecCon, and this 
is why the current study in Hilla City is jusCfied 
[7,14]. This study sought to assess the level of 
salivary interleukin-8 (IL-8), salivary secretory 
immunoglobulin A (sIgA) and serum C-reacCve 
protein (CRP) in paCents with persistent root 
canal infecCon and determine its relaConship 
with Enterococcus faecalis detected in infected 
root canals. using the VITEK 2 Compact system.	
	
Materials	and	Methodos	
The research was carried out in several dental 
clinics, which were privately owned, in Hilla 
City, Babylon Province, Iraq. The sample was 
collected in a three-month window in the 
months of January 2026 to March 2026. Labor-
atory tests, such as microbiological culture, au-
tomated bacterial idenCficaCon, and bi-
omarker, were carried out in specialized micro-
biology and immunology laboratories that 
could process clinical specimens and assaying 
them on ELISA. 
The study involved 150 adult parCcipants, 100 
paCents with persistent infecCons post-endo-
donCc therapy and 50 clinically healthy con-
trols. The infected group was further seg-
mented into cases posiCve for Enterococcus 
faecalis and those negaCve, allowing for a fo-
cused comparison against healthy individuals. 
During the study, root canal specimens were 
collected under asepCc condiCons during the 
retreatment process, adhering to standard en-
dodonCc guidelines. Procedures included iso-
laCng the tooth with a rubber dam, disinfecCng 
the operaCve area, and carefully accessing the 
root canal system. The removal of previous fill-
ing material was executed to prevent contami-
naCon, and sterile paper points were used for 
sampling within the canal. Samples were cen-
trifuged to remove the cellular debris and were 
preserved for analysis of IL-8 and secretory im-
munoglobulin A (sIgA). Venous blood samples 
of 3 to 5 mL were obtained through standard 
procedures with subsequent separaCon of se-
rum for C-reacCve protein analysis. Infor-
maCon was reintegrated to enhance usability, 

with a strong focus on processing blood sam-
ples within a single day of collecCon to main-
tain sample integrity.The paCents included 
were adults with a persistent root canal infec-
Con who needed retreatment (aged 18–60 
years) and who had no systemic inflammatory 
diseases or infecCons within the previous 3 
months and whose teeth only had periapical 
problems. A control group of healthy individu-
als from the same age demographic was estab-
lished with all individual health histories sub-
mided with informed consent. Also excluded 
people who were on certain medicaCons, preg-
nant or breast-feeding women, smokers, and 
people with significant periodontal disease or 
structural dental problems. These criteria were 
designed to reduce confounding variables as-
sociated with biomarker and microbiological 
outcomes. 
Persistent root canal infecCons can be diag-
nosed clinically and radiographically in inade-
quately treated teeth, and the present study 
focuses on these diagnosCc criteria. Pain on 
percussion, masCcatory tenderness, swelling, 
fistulas, and recurrent clinical signs are consid-
ered diagnosCc. With respect to persisCng in-
fecCon, radiographic signs consist of periapical 
radiolucency, widening of the periodontal liga-
ment space, or radiographic nonhealing of 
treated teeth. 
For microbiological analysis of the samples, 
they were grown in blood agar and selecCve 
media for Gram posiCve cocci and enterococci, 
at 37 °C for 24-48 hours, respecCvely. Colonies 
were further evaluated for morphology, hemo-
lyCc, and pigmentaCon characterizaCon. Enter-
ococcal isolates were first differenCated from 
other Gram-posiCve cocci using Gram staining 
and biochemical assays (catalase reacCon and 
bile esculin hydrolysis). 
IdenCficaCon of Enterococcus faecalis was per-
formed using VITEK 2 Compact System, which 
provides rapid and standardized idenCficaCon 
of bacterial species. This included preparing a 
standardized bacterial suspension with re-
quired turbidity followed by inoculaCng into 
Gram-posiCve idenCficaCon cards for auto-
mated processing. The finding Enterococcus 
faecalis was considered a posiCve for the study 
if idenCfied by this technique; this was because 
in clinical microbiology Enterococcus faecalis 
has been noted as effecCve. 
IL-8 was detected in saliva using a commercial 
enzyme-linked immunosorbent assay (ELISA) 
kit (Solarbio, Beijing, China) following instruc-
Cons for thawing and tesCng samples and 
standards and calibraCng with the same meth-
ods. Supernatants from saliva were dispensed 
into microplate wells where reagents were 
added and samples were incubated, acer 

which readings were taken from a microplate 
reader to give IL-8 concentraCons in pg/mL. 
Snap frozen saliva samples were collected to 
measure secretory IgA, using a human sIgA 
ELISA kit25 and following the procedural guide-
lines. Samples were de-frozen and analyzed 2X 
for reliability with an average value used for 
absorbance readings adjusted using standard 
curves as supplied by the kit. 
Serum concentraCons of C-reacCve protein 
(CRP) were determined with commercially 
available assay kits by employing an analysis 
method of either ELISA or immunoturbidime-
try based on laboratory capabiliCes. To ensure 
consistent ISO calibraCon all tests were per-
formed to manufacturer specificaCons. 
Quality control measures focused on the re-
ducCon of contaminaCon and accuracy of the 
technical processes employed, by ensuring 
that all materials used were sterile, that media 
was sterility tested, and the includes posiCve 
controls of growth. ELISA assays were per-
formed in duplicates along with standards and 
controls for accuracy, and equipment calibra-
Cons were maintained following laboratory 
protocols. Test samples with hemolysis, con-
taminaCon, or poor storage condiCon were re-
moved. 
The primary outcome was salivary IL-8 and sIgA 
levels, followed by serum CRP levels and micro-
biological idenCficaCon of E. faecalis. Second-
ary measures examined associaCons between 
biomarker levels and clinical features of persis-
tent infecCons, as well as comparisons of E. 
faecalis posiCve and E. faecalis negaCve cases 
and with healthy controls. 
The data gathered were analyzed with the SPSS 
26 or similar statistical software package. Con-
tinuous variables were presented in the form 
of mean plus standard deviation, whilst the 
categorical variables were presented in the 
form of frequency and percentages. The 
Shapiro-Wilk test was used to determine the 
normality of the continuous variables. Inde-
pendent-samples t-test of normally distributed 
variables and Mann-Whitney U test of non-
normally distributed variables were used to 
compare variables between two groups. One-
way ANOVA was used to compare more than 
two groups and post hoc tests were done ac-
cordingly. The correlation coefficient between 
the values of the biomarkers and the variables 
was calculated using Pearson correlation coef-
ficient. A p-value of below 0.05 was taken to be 
significant. 
 
Results	
This research involved 150 respondents in 
which 100 participants were of persistent root 
canal infection whereas the rest (50) were 
seemingly healthy controls. The patient group 
was further classified according to the VITEK 2 
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Compact identification as 42 cases positive to 
Enterococcus faecalis and 58 cases negative to 
Enterococcus faecalis. The demographic profile 
indicated that all three groups of the study 
were more or less the same when it came to 
age, sex composition and body mass index. 
These baseline variables did not differ statisti-
cally, which implies that the groups were well 
matched and that the subsequent changes in 
the levels of biomarkers could be less related 
to demographic imbalance. 
Clinical and radiographic comparison of the 
two subgroups of patients showed that E. fae-
calis-positive cases were more likely to be pre-
sented with a more serious manifestation. Sen-
sitivity on palpation, tenderness on palpation, 
and increased size of radiographic lesions and 
higher periapical index scores were more prev-
alent or more intense in the E. faecalis-positive 
group which indicates the association between 
this microorganism and the maintenance or 
magnitude of endodontic inflammation. 
Microbial determination revealed that Entero-
coccus faecalis was the most identified among 
root canals with persistent infections. Isolates 
were also obtained that were recovered albeit 
with lesser frequencies. This observation con-
firms a significant contribution of E. faecalis to 
endodontic infection after treatment and the 
need to focus on it in the current biomarker in-
vestigation. 
Significant increment of IL-8 in saliva had been 
noticed between the patient groups and con-
trols, with maximum level being noticed in the 
E. faecalis-positive cases. This was a very signif-
icant difference, showing that IL-8 could be a 
good indicator of the level of local inflamma-
tory activity, and it could be especially high in 
the presence of persistent infection in the case 
of E. faecalis. 
The salivary secretory IgA was also highly 
raised in patients having persistent root canal 
infection relative to controls. Once again, the 
maximum mean was observed in the E. fae-
calis-positive subgroup. This trend indicates in-
creased mucosal immune response to long-
term endodontic infection, especially when us-
ing E. faecalis. 
The control values of serum CRP were signifi-
cantly lower than the patient groups with the 
peak values of the cases with E. faecalis. The 
outcome of this finding is that enduring root 
canal infection could be related to a quantifia-
ble systemic inflammatory reaction, and that 
such reaction might be more intense in the 
presence of E. faecalis. 
severity indicators that were being studied. 
Salivary IL-8 exhibited the highest correlations 
with both the size of the lesion and the periap-
ical index score, secondly there was salivary IgA 
but this was less significant. The implications of 
these findings are that biomarker increase is in 

line with augmenting clinical-radiographic se-
verity. 
Binary logistic regression analysis revealed 
that, salivary IL-8, serum CRP, salivary sIgA, and 
PAI score were independent predictors of E. 
faecalis in cases of persistent infections. The IL-
8 and CRP were most significantly associated, 
implying that those markers would be of some 
use in the determination of the subgroup of 
persistent lesions which is the most likely to be 
strongly correlating with E. faecalis. 
 
	
Discussion	
In the current study, the correlaCon between 
persistence of root canal infecCon, Enterococ-
cus faecalis detecCon, and three host-response 
biomarkers, such as salivary IL-8, salivary secre-
tory IgA, and serum CRP, were tested. There re-
mains some suggesCve value in the total trend 
of the present results as to fresh demonstrat-
ing that persistent endodonCc infecCon is not 
just a localized bacteria event, but rather the 
combinaCon of microbiological-immunological 
state where E. faecalis appears to be related to 
increased inflammatory acCon and worse clin-
ical-radiographic outcomes. This observaCon is 
allowed by recent evaluaCons, which consider 
apical disease occurring post-treatment as a 
domineering polymicrobial, but highly discern-
ing ecological niche where E. faecalis tends to 
be preserved due to its highly adapCve stress, 
biofilm competence and ability to affect the 
pathogenicity of the broader microbial com-
munity [15]. 
Demographic differences do not account for 
changes in IL-8, sIgA, or CRP, as no staCsCcally 
significant differences in age, sex or BMI ex-
isted between paCent groups. Results are in 
line with previous large-scale systemic reviews, 
as associaCons with inflammaCon should be in-
terpreted with cauCon owing to confounding 
by overall health and prior inflammatory bur-
den [16].  
Clinical and radiographic evaluaCons demon-
strated that cases that were E. faecalis-posiCve 
had a higher frequency of percussion pain, pal-
paCon tenderness, lesion sizes and PAI scores 
indicaCng a potenCally more aggressive inflam-
matory response associated with this organ-
ism. The survival traits of E. faecalis are 
thought to play a role in disease persistence 
owing to virulence-related properCes and im-
pacts on host inflammatory mechanisms that 
affect immune regulaCon and the extent and 
duraCon of lesion maintenance. This pathogen 
was considered the most isolated in cases of 
persistent infecCon (42.01%) and correlated 
with modern literature on post-treatment en-
dodonCc infecCons, however, incidence can 
vary depending on sampling and detecCon 
methods. E. faecalis was not the only Gram-

posiCve isolate present in the study; it is also 
an important member of a polymicrobial com-
munity, rather than a sole pathogen [15,17].  
One of the most significant results of the cur-
rent research is the significant increase in sali-
vary IL-8 revealed in E. faecalis-posiCve cases. 
IL-8 is a strong chemokine that parCcipates in 
the recruitment and enhancement of neutro-
phil acute and chronic reacCons and its up-
surge in the current research is a strong indica-
Con that a more severe local inflammatory re-
acCon is occurring in persistent infecCon. How-
ever, recent clinical evidence even though 
there is lidle direct data on this topic provides 
support on the same biological direcCon direct 
salivary IL-8 studies in persistent root canal in-
fecCon. IL-8 of periapical Cssue varies signifi-
cantly pre- and post-root canal therapy in api-
cal periodonCCs with symptoms, whereas IL-8 
in gingival crevicular fluid was reduced post-
root canal therapy. All the evidence confirms 
the idea that in acCve endodonCc inflamma-
Con, IL-8 increases and decreases acer suc-
cessful treatment, which is consistent with the 
high amount of IL-8 found in the E. faecalis-
posiCve populaCon group before treatment 
[18,19]. 
Salivary IgA levels were much higher in paCents 
with persistent root canal infecCon, with the 
maximum levels once again being recorded to 
be with E. faecalis-posiCve cases. There is sCll 
a paucity of directly comparable studies of sal-
ivary sIgA in persistent endodonCc infecCon, 
and this is one reason why the current study is 
of benefit to the field. Nevertheless, the in-
crease that has been observed is biologically 
acceptable. The recent concept of apical perio-
donCCs conCnues to focus on the fact that the 
invasion of the root canal system by the mi-
crobes not only elicits the acCvaCon of the in-
nate immune system but also that of the adap-
Cve and the mucosal immune system. Surveys 
of the immune landscapes of apical periodon-
CCs state that there is a comprehensive inter-
acCon between anCgen-presenCng cells, lym-
phocytes, cytokine, and chronic inflammatory 
signaling that can likely be translated into a 
change in salivary immunoglobulin response in 
acCve disease [20]. 
Besides, even older cases of salivary biomarker 
studies in endodonCcs have already indicated 
the ability of saliva to indicate the presence of 
inflammatory responses to symptomaCc apical 
disease, although the most of their previous 
studies concentrated on specific neuropep-
Cdes or cytokines, but not sIgA, thus, the in-
creased levels of sIgA, observed in the current 
research, could be the heightened surveillance 
of the mucosa as the result of long-term intra-
canal bacterial exposure, but not a coincidence 
[21].  
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PaCents who had persistent infecCon had a sig-
nificant increase of CRP levels compared to 
controls and the highest level was seen in the 
E. faecalis-posiCve sub-group. This helps in the 
knowledge that a lasCng endodonCc infecCon 
can be an added burden to systemic inflamma-
Con. Recent clinical observaCons show a vehe-
ment support to this interpretaCon. Endodon-
Cc therapy yielded lower levels of cardiovascu-
lar risk biomarkers (high-sensiCvity CRP) in se-
rum, and chronic apical periodonCCs was 
linked to an increase in serum inflammatory cy-
tokines and that endodonCc treatment re-
versed this effect of inflammatory padern. 
These results are closely correlated with the 
current ones and reinforce the impression that 
the presence of root canal infecCon persis-
tence when E. faecalis is involved, is not just 
the periapical Cssues but can also manifest on 
a systemic level [23].  
The study presents a solid posiCve correlaCon 
between levels of IL-8, the size of the lesions 
and PAI scores in apical periodonCCs establish-
ing IL-8 as a main inflammatory marker. This in-
dicates that IL-8 could be a more relevant 
measure of lesion acCvity than systemic mark-
ers such as CRP or sIgA. This is in line with es-
tablished immunobiology in which the pro-in-
flammatory cytokines such as IL-8 play a role in 
the recruitment of circulaCng leukocytes and 
exacerbaCon of the lesion. Importantly, IL-8 
levels decreased acer endodonCc therapy, 
confirming it as a biomarker for an acCve dis-
ease [17-20]. 
Salivary IL-8 and serum CRP were idenCfied as 
independent risk factors associated with E. fae-
calis posiCve endodonCc infecCons, and the 
predicCve value of sIgA and PAI scores offer ad-
diConal uClity. Together, this supports a com-
peCCve host-response model that disCn-
guishes between E. faecalis associated persis-
tent infecCons and other endodonCc infec-
Cons.  
While the microbial and inflammatory conse-
quences of apical periodonCCs, and the unique 
effects of E. faecalis are recognized, few inte-
grated predicCve models containing both mi-
crobiological and host-response variables ex-
ist. Consistent with this, the results indicate a 
potenCal common inflammatory signature 
with E. faecalis, further supporCng the hypoth-
esis that E. faecalis may modulate inflamma-
tory pathways and affect systemic inflamma-
tory biomarkers [22,23]. 
These results underscore several important 
points about persistent root canal infecCons 
associated with Enterococcus faecalis. Alt-
hough culture- and VITEK 2-based idenCfica-
Con methods are clinically feasible, they do not 
represent the full diversity of the unculCvable 
and anaerobic microorganism communiCes 
parCcipaCng in these infecCons. Extended 

culture condiCons are made necessary by the 
polymicrobial nature of endodonCc infecCons 
and ecological assessments. Due to the obser-
vaConal nature of the study, the associaCons in 
elixirs (the increases in biomarkers) should be 
interpreted with cauCon. These results suggest 
E. faecalis-posiCve lesions are associated with 
increased host inflammatory acCvaCon; how-
ever, molecular and immunological validaCon 
of mechanisCc principles is required. While 
these limitaCons are noted, the results are clin-
ically relevant due to their incorporaCon of a 
pragmaCc diagnosCc pathway and measure-
ments of host response, important in both ac-
ademic and hospital laboratory sepngs. Taken 
together, persistent infecCons associated with 
E. faecalis appear to be associated with robust 
local (salivary IL-8 and sIgA) and systemic (se-
rum CRP) inflammatory profiles. Therefore, the 
combined data illustrate the biological and 
clinical relevance of E. faecalis in treatment-re-
sistant endodonCc infecCons [24]. 
	
Conclusion	
The presence of persistent root canal infec-
Cons in the current study related to considera-
ble changes in the local and systemic host-re-
sponse biomarkers. The most common bacte-
rial isolate in case of persistent infecCons was 
found to be Enterococcus faecalis and was 
among those that showed a more clinical and 
radiographic presentaCon of the disease. Sali-
vary levels of IL-8, salivary secretory IgA and se-
rum levels of CRP were significantly higher in 
paCents who were posiCve with E. faecalis as 
compared with the E. faecalis-negaCve and the 
healthy controls, demonstraCng increased in-
flammatory and immune acCvaCon. The posi-
Cve associaCons between the level of bi-
omarkers and the severity of the lesions also 
confirm that the level of biomarkers has a bio-
logical relevance regarding the persistent en-
dodonCc disease. These results imply that 
chronic root canal infecCon can be understood 
as not just a microbiological condiCon, but also 
an inflammatory (immunoinflammatory)-
based process, and that microbiological and bi-
omarker-based evaluaCon can help to gain bet-
ter insights into the refractory endodonCc le-
sions in clinical pracCce. 
 
Strengths and limitations 
There are various strengths to this study. First, 
it has integrated microbiological identification 
with salivary and serum biomarker testing 
which has given a more comprehensive consid-
erate of persistent root canal infection. Sec-
ond, the bacterial identification standardiza-
tion with the use of the VITEK 2 Compact sys-
tem was better than the conventional bio-
chemical testing alone. Third, the study was 
enhanced with the inclusion of a healthy 

control group, and the comparative value of 
the biomarkers findings was strengthened. 
Fourth, the concomitant analysis of the clinical, 
radiographic, microbiological and immunologi-
cal variables increased the general scientific 
value of the study. Study limitations included 
biomarkers were measured at a single time 
point, which limits assessment of time-varying 
processes, and although recruitment was 
highly selective to minimize confounding, addi-
tional factors were likely present. The study 
also involved a restricted panel of biomarkers; 
incorporation of additional inflammatory and 
molecular markers may aid the understanding 
of host–microbial interactions in persistent en-
dodontic infections. 
 
Recommendations 
To enhance the external validity other larger 
multicenter cohorts in various geographical lo-
cations should be incorporated in future re-
search. In a future study, the use of molecular 
methods can be added to the identification of 
persistent root canal infection by culture and 
to understand the ecology of microbes in a 
wider pattern. It would be also beneficial to 
consider longitudinal pre- and post-retreat-
ment follow-up to check whether IL-8, sIgA and 
CRP levels reduced due to successful treat-
ment. Other biomarkers related to inflamma-
tory and bone can be added to future studies 
to create a more biological profile of refractory 
endodontic lesions. 
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Table 1. Demographic data of the study groups. 

Variable E. faecalis-positive 
cases (n = 42) 

E. faecalis-negative cases (n 
= 58) 

Controls (n = 
50) P-value 

Age (years), mean ± SD 38.6 ± 9.2 37.4 ± 8.7 36.9 ± 8.9 0.621 

Male, n (%) 20 (47.6) 29 (50) 23 (46) 0.911 

Female, n (%) 22 (52.4) 29 (50) 27 (54) 0.911 

BMI (kg/m²), mean ± SD 27.1 ± 3.4 26.5 ± 3 25.9 ± 3.2 0.091 

 
Table 2. Clinical and radiographic outcome of patients with root canal infection persisting. 

Variable E. faecalis-positive cases (n = 
42) 

E. faecalis-negative cases (n = 
58) P-value 

Pain on percussion, n (%) 35 (83.3) 35 (60.3) 0.013 
Tenderness on palpation, n (%) 30 (71.4) 28 (48.3) 0.021 
Swelling, n (%) 11 (26.2) 8 (13.8) 0.121 
Sinus tract, n (%) 13 (31) 9 (15.5) 0.067 

Mean lesion size (mm), mean ± SD 4.8 ± 1.3 3.7 ± 1.1 0.007 

PAI score, mean ± SD 4.21 ± 0.74 3.53 ± 0.81 0.004 

Inadequate previous obturation, n (%) 31 (73.8) 33 (56.9) 0.084 

 
Table 3. Bacterial isolates identified by VITEK 2 Compact in cases of persistent root canal infection (n = 100) distribution. 

Bacterial isolate No. of cases 

Enterococcus faecalis 42 

Streptococcus mitis/oralis 14 

Staphylococcus epidermidis 12 

Enterococcus faecium 9 

Actinomyces spp. 8 

Streptococcus mutans 7 

Lactobacillus spp. 5 

Other Gram-positive isolates 3 

 
 
 
 
 
 
 
 
 
 
 
 
 



  AssociaCon between Enterococcus faecalis and Inflammatory Markers 

Vol 14, No 2 (2026)    DOI 10.5195/d3000/2026.1454 

	http://dentistry3000.pitt.edu	
7	

Table 4. Comparison of the levels of salivary IL-8 in the study groups 

Group IL-8 (pg/mL), mean ± SD F-value P-value 

E. faecalis-positive cases (n = 42) 94.6 ± 21.8 86.41 <0.001 

E. faecalis-negative cases (n = 58) 68.3 ± 17.5   

Controls (n = 50) 29.7 ± 10.4   

Post hoc comparison:  
Negative vs positive: P < 0.001 
Positive vs controls: P < 0.001  
Negative vs controls: P < 0.001  
 
Table 5. Comparison of the levels of salivary secretory IgA among study groups. 

Group sIgA (µg/mL), mean ± SD F-value P-value 

E. faecalis-positive cases (n = 42) 287.4 ± 58.6 39.27 
<0.001 

E. faecalis-negative cases (n = 58) 241.9 ± 49.2  
 

Controls (n = 50) 186.5 ± 41.7  
 

Post hoc comparison:  
Positive vs negative P = 0.002.  
Positive vs controls: P < 0.001 
Negative vs controls: P < 0.001  
 
Table 6. The study groups were compared in terms of serum CRP levels 

Group CRP (mg/L), mean ± SD F-value P-value 

E. faecalis-positive cases (n = 42) 8.14 ± 2.31 97.56 <0.001 

E. faecalis-negative cases (n = 58) 5.62 ± 1.84   

Controls (n = 50) 2.41 ± 0.93   

Post hoc comparison:  
Positive vs negative: P < 0.001 
Positive vs controls: P < 0.001  
Negative vs controls: P < 0.001  
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Table 7. Association between levels of biomarkers and severity of the disease in a group of patients that had persistent root canal infection (n=100). 

Biomarker Lesion size (mm) P-value PAI score, r P-value 

Salivary IL-8 0.47 <0.001 0.52 <0.001 

Salivary sIgA 0.29 0.003 0.34 0.001 

Serum CRP 0.39 <0.001 0.43 <0.001 

 
Table 8. Associations of factors with Enterococcus faecalis positivity, binary logistic regression analysis of factors in persistent root canal infection 
cases. 

Variable Adjusted OR 95% CI P-value 

Salivary IL-8 (per 10 pg/mL increase) 1.48 1.21–1.81 <0.001 

Salivary sIgA (per 10 µg/mL increase) 1.09 1.02–1.17 0.013 

Serum CRP (per 1 mg/L increase) 1.71 1.27–2.31 <0.001 

PAI score 1.63 1.1–2.41 0.016 

Pain on percussion 2.38 0.99–5.68 0.052 

Nagelkerke R² = 0.48; total classification accuracy = 79.0%
	


