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Periodontal status of patients with Crohn's Disease
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Introduction
Crohn's disease (CD) is a chronic inflammatory bowel disease (IBD) that can affect any segment of the gastrointestinal tract including

oral cavity and has extra-intestinal manifestations as well (1, 2). There exist several similar features in the pathophysiology of CD and
periodontitis (Fig. 1).
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Fig 1: Possible relationship between Crohn's disease and periodontitis

CD has been reported to have periodontal manifestations. However, most of the knowledge is based on case reports (3, 4) and one
cohort study with a limited number of patients (5). Data on periodontal parameters and microbiology is rare (6). Besides, recent
studies showed an association of single nucleotide polymorphisms (SNPs) in the NOD2(CARD15) gene with CD (7, 8). These SNPs
(SNP8,12,13) are involved in recognition towards peptidoglycans of bacterial lipopolysaccharides (9) and might therefore affect
interactions between CD and periodontitis.

Objectives
The aim of our study was to investigate the clinical periodontal status of patients with CD taking into account periodontal pathogens

and the NOD2(CARD15) SNPs 8, 12 and 13.

Material and Methods
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The periodontal status of 147 Caucasian patients with CD (age range: 18-59) was assessed. Plaque index (PI, Silness & Lée [10]),
gingiva index (GI, Loe & Silness [11]), periodontal probing depth (PD) and clinical attachment loss (CAL) were measured in each
patient. Smoking status and intake of immunosuppressive medicaments has been recorded.

Subgingival plaque samples were obtained from all individuals. Paper-point samples were taken from the deepest subgingival site in
each quadrant of the dentition (12, 13). Detection of periodontopathic bacteria Actinobacillus actinomycetemcomitans (A.a.),
Tannerella forsythia (T.f.), Porphyromonas gingivalis (P.g.), Prevotella intermedia (P.i.) and Campylobacter rectus (C.r.) were
established by dot blot hybridization with 16S rRNA directed DNA-probes. Patients were considered positive for a bacterium, if its
number was > 103.

NOD2(CARD15) genotyping was done with allele specific multiplex PCR using the Tagman assay (7). 3 SNPs were differentiated: SNP8
(rs2066844 C2023T); SNP12 (rs2066845 G2641C); SNP13 (rs2066847 2936insC). For each SNP 2 alleles could be discriminated (allele 1
= mutant, allele 2 = wild type).

The unpaired t-test was used for comparison of the values of continuous variables between the mutant and the wild type subgroup.
Investigation of associations between allele type (mutant or wild type) and various categorical variables was done with Fishers Exact
Text. Statistical comparison of the 3 NOD2(CARD15) SNP subgroups with the wild type regarding bacterial scores was done with Chi2
Test with Yates correction or Fishers Exact Test if appropriate. Moreover, multivariate statistical analyses were used in order to
determine the effect of the variables sex, age, smoking, immunosuppression, PI, GI, bacterial scores and the NOD2(CARD15) SNP
subtypes on different PD and CAL variables. Multiple logistic regression analyses were used for binary PD/CAL scores, while covariance
analyses were conducted in cases of continuous PD/CAL variables. All p values were corrected according to Bonferroni adjustment.

Results

1. Clinical and demographic parameters

Total SNP 8 SNP 12 SNP 13 Mutant Wild Type Mutant vs.
(SNP 8, Wild Type
12, 13) Significance

N = 147 N =34 N =15 N =29 N = 66 N =81
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) p

age (years) 36.6 (9.9) 34.9 32.7 36.2 (8.8) 35.5(9.8) 37.5(9.8) 0.304 (n.s.)
(11.0) (10.5)

females % 52.4 47.1 60.0 62.1 50.0 54.3 0.869 (n.s.)

smokers % 37.4 44.1 26.7 44.8 43.9 32.1 0.168

immuno- 47.6 38.2 46.7 44.8 42.4 51.9 0.411 (n.s.)

suppression

%

PI (0-3) 1.2(0.6) 1.1(0.6) 1.2(0.7) 1.2(0.6) 1.2(0.6) 1.2(0.6) 0.553 (n.s.)
GI(0-3) 1.2(0.6) 1.2(0.6) 1.2(0.7) 1.2(0.7) 1.3(0.6) 1.1(0.5) 0.140 (n.s.)
PD (mm) 3.6 (0.8) 3.4(0.7) 3.3(1.0) 3.4(0.8) 3.5(0.7) 3.6(1.0) 1.000 (n.s.)

% teeth

with

PD > 3.5 53.1 55.9 53.3 55.2 59.1 48.1 0.189 (n.s.)
PD > 5.5 2.7 0.0 0.0 0.0 0.0 4.9 0.133 (n.s.)
CAL (mm) 3.8(1.0) 3.6(0.9) 3.6(1.1) 3.6(1.0) 3.7(0.8) 3.8(1.2) 0.987 (n.s.)
% teeth

with

CAL >3.5 59.9 61.8 60.0 58.6 65.2 55.6 0.242 (n.s.)
CAL >5.5 4.8 2.9 6.7 3.4 3.0 6.2 0.699 (n.s.)
missing 6.1(3.7) 4.6 (2.7) 6.4(4.3) 6.2(2.7) 5.8(3.4) 6.3(3.9) 0.752(n.s.)
teeth

Tab 1: Clinical and demographic characterization of different NOD2(CARD15) subgroups.
mutant = at least one allele 1 (mutant allele) for SNP 8, 12 or 13 present. Wild Type = only
wild type allele 2 present.

Among all 147 patients with CD, 34 (23.13%) were carriers of the mutant allele 1 of NOD2(CARD15) SNP8, 15 (10.20%) had allele 1 for
SNP12 and 29 (19.73%) had allele 1 for SNP13. 66 patients (44.9%) had at least one allele 1 for SNP8, 12 or 13 ("mutant" group). In
81 patients (55.1%) there was none of the allele 1 ("wild type" group). Table 1 shows all demographic values in the total group of all
SNP subgroups. In all groups, there was a similar distribution of the gender, humber of smo-kers and intake of immunosuppressive
medicaments. There were no clinical differences between the "mutant group” and the "wild type" group regarding PI, GI, PD and CAL.

2. Microbiologic results
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Fig 2a: Distribution of periodontopathic Fig 2b: Presence of periodontopathic
bacteria in all SNP subgroups bacteria in patients with "mutant" and "wild
type" NOD2(CARD15).

Figures 2a and 2b show the distribution of the periodontopathic bacteria in all NOD2(CARD15) SNP subgroups. All investigated species
were detected in more than 60% of all patients. C.r. had the highest frequency (94.56%). Comparing the "mutant" group with the
"wild type" group there was a trend for a lower frequency of all bacteria and, in particular, a significantly decreased frequency of P.i.
in the "mutant” group (46/66, 69.7% vs.71/81, 78.65%; p = 0.007, pBf = 0.035).

When the results of the present study were compared to cohorts with and without periodontitis published by other authors, CD
associated bacteria reached a similar (or even higher) frequency as (than) patients with chronic or aggressive periodontitis (Table 2).

CD Healthy Patients Chronic Aggressive
(present without periodontitis periodontitis Periodontitis
study, (Boutaga et al. 2006, (Boutaga et al. (Darby et al.
N =147) N=111) 2006, 2000,
N = 259) N =96)
Presence of
A.a. (%) 76.9 18.0 27.4 20.8
Presence of
P.g. (%) 62.6 9.9 45.5 62.5
Presence of
P.i. (%) 79.6 23.2 83.0 79.2
Presence of
T.f. (%) 64.6 33.2 89.2 91.7
CD Healthy Patients Chronic Aggressive
(present without periodontitis periodontitis Periodontitis
study, N = (Saygun et al. 2004, (Colombo et al. (Albandar et al.
147) N = 16) 2006*, N =49) 1997, N = 148)
Presence of g, ¢ 18.8 35.0 71.0

C.r. (%)

Tab 2: Frequency of periodontopathic bacteria among patients with CD with different
study populations published in the literature. (* = detection of C.r. in crevicular epithelial
cells)

3. Multivariate analyses

Multivariate analyses were done to determine different variables on PD and CAL as well as on periodontopathic bacteria (Table 3a, b).
Logistic regression and covariance analyses resulted in a significant impact of age (> 35 years) and gingiva index on PD and CAL
values more than 3.5 mm. Since C.r. was the most frequent bacterium in all CP patients, we tested the influence of different
detection levels (103, 10% and 10°). High levels of C.r. (10°) were associated with increased PD and a higher frequency of sites with
CAL > 5.5 mm. Regarding the presence of the investigated bacteria, only age and GI were risk factors for the presence of P.g. (age)
and T.f. (GI).

parameter intercept immuno- age GI smoking C.r. 2 C.r. = NOD2(CARD15)
suppression (> 35) 103 105 mutation

PD>3.5 0.0025 --- 0.0019 0.6413 0.2637 0.7669 0.0109  0.0529

PD>55 0.0180 --- 0.0196 --- 0.8639 0.9140 0.0005 0.3478

CAL >3.5 0.0292  --- <0.0001 0.0035 0.0150 0.6419 --- 0.0899

CAL >5.5 0.9304 --- 0.9005 0.4214 0.2655 0.9853 0.0229  ---

o o

F{‘I’DS'>te355 <0.0001 0.0005 0.5725 0.7173 0.0947 ---

o o

Ff‘l’jsfe;S 0.0070 0.0784 0.7643 0.8741 0.0029 0.0977

o o

c/jxiltf% 5 - <0.0001 <0.0001 0.0436 0.6868 0.0125 ---

o o

C/‘;i'tfss . 0.0643 0.0272 0.4626 0.7048 <0.0001 0.0603

Tab 3a: Logistic regression and covariance analyses for PD and CAL values. Significant p-values
according to Bonferroni correction (p < 0.0024) are marked.

parameter intercept gender age GI smoking immuno- NOD2(CARD15)
(female) (> 35) suppression mutation

A.a. 2103 0.2028 --- 0.2158 0.3102 --- --- ---

P.g. 2103 0.9292 --- 0.0010 0.2339 --- --- ---

P.i. 2103 0.4204 --- 0.0095 --- --- --- 0.9855

T.f. 2103 0.0930 --- 0.1213 0.0023 0.0146 --- ---

C.r. 2103 0.0009 --- 0.2825 --- --- --- ---

Tab 3b: Logistic regression and covariance analyses for periodontopathic bacteria.
Significant p-values according to Bonferroni correction (p < 0.0024) are marked.

Conclusions



The results of our study suggest that patients with Crohn's disease have an increased prevalence but only moderate severity of

periodontal disease. Our data do not support a role of NOD2(CARD15) on periodontal status in CD. However, in all patients there was
a high frequency of periodontopathic bacteria A. actinomycetemcomitans, P. gingivalis, P. intermedia, T. forsythia and C. rectus with
highest scores in the NOD2(CARD15) wild type. C. rectus, which has already been reported to impair neutrophils in patients with CD

(6), might be of particular value for the periodontal manifestation of CD. Trigger effects for autoimmune responses or cross tolerance

referred to this bacterium might be possible mechanisms. Further studies are necessary to confirm the role of periodontopathic
bacteria and its possible value for diagnostics and therapy of CD.
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CD: Crohn\'s diseases

NOD: Nukleotide-Oligodimerisation-Domain
CARD: Caspase Recruitment Domain

A.a.: Actinobacillus actinomycetemcomitans
P.g.: Porphyromonas gingivalis

P.i.: Prevotella intermedia

T.f.: Tannerella forsythia

C.r.: Campylobacter rectus

PI: Plague Index (Silness & Loe)

GI: Gingiva Index (Loe & Silness)

PD: Probing depth

CAL: Clinical attachment level

This Poster was submitted by Dr. Jamal M. Stein.

Correspondence address:

Dr. Jamal M. Stein

University Hospital RWTH Aachen

Department of Operative Dentistry and Periodontology
Pauwelsstrasse 30

52074 Aachen

Germany


mailto:JStein@ukaachen.de
mailto:JStein@ukaachen.de

Poster Faksimile:

Urrt Y

Periodontal status of patients with Crohn's Disease

Croh's dnaass (SO i & b irfammatnry bowel dvsans {I501) that can afiect any sagment
of e pasTrisiestnal tract nckioing Ol Cavity and Ras SYER-RRSNGl maRfERaton a5 wel
(Prstdiiy 1561, GRokman TH98). Thiss St overal Srmies Iaises 1 the pathophysiigy of CO
na panciones (Fig 1)

Giveriin AT I Pt s
Erate's dase At z Pericdont
s 1 o e o e s i \

e o oo -1,
SRk et JR2F, EUA, B
T ik lecton: wmeking, v

et it o il B i eyt

HODFCARD 18 gere

A (MRS k] e by
——
Foprn 1 Pom s Spistesnaiegs e (700 & 8 Smia 304 paoecdurmin

OO0 bars Dot paponsd 0 hive panodoatal masfistten Howees, mout of the inowisage =
Lt 1 a4 ool [Enged ol ol 199 Ricoes o0 af 13421 w5 500 cohon stady wih i it
Pt af SR (FARTIND o & 1397 DHil 2 pavaaonial Paniraters Snd mesrmesclogy & rre
vEs Dyi oF @t TEOS) Besice il Sanes Showed 88 BaOCAER SIS0 Netanon
polymarphars [SNPE] o T RODNCARDINS) gese wis CO (Hanee o & 2003, Hugol ol &
SOOTE Thass SHIE [ENIPE.1Z 1] 870 enahed B OSADon wts Sapgheass. of bacinal
Ipapoiysscchancon {Girdn ef'al J000) and might Berstory sflect iiecacions betwesn D and
perodonita

The aim of our stedy was Eal wiatus of patients with
HWIWW'MUDMIN&!WﬁIWP‘I 13wl 13,

UATERILL A0 NETHOOS

The pencdomal siasbus of 147 Caucasian petienty wiih GO (age range 18-55) wan msesned
Plague incex (Fi. Siness B Loe). gngea index (5L Loe & Siness), penadonial probng depth (FT)
8 circal FERREOA! kit (DALY wese Mmaddured 1 6ach peSent Smsking Sl asd mise of
TSR mascaTen hay beer reoided

Subgirgival piaqus Sasgies wate GBISISoS No= ol Indvidutis. Pazr poinl S wer lakin
from e oDt SEbngAE e N BACh QRaErt of the centlion (Mombel o & 1951, 19H)
Dwtecion of periodosicpate: baciera Actwobeciils acinomyossconins (4] Tamewly
Rxayfras (T4] Porplprononss gl (@) Prevolsls niwrsda (1) aod Campyblucis
mecius (T wers stabinned by dof Biot hybndraton wilh 165 SBNA drected DHA-probes.
Paiesis wese oofmadtred postve ko o bectesum. §is nurbenwes > 10

WODRCARD IS} gerwtypng wie dons with sliele specie mulipies PCR ving the: Tagman sesay
Hiampe of @, Z00T) 1 SNP wee dferentaied SO0 ma000iad CIIZIT NP 200Gl
GG41C] SNPA3 (20560 T 2508nel) Faraach SNP 7 sl tould b Sacrrmanatid (sisle 1 =
i, wieie T = widtypa)

Tha Uz bt wars wsed fer compansen of T viloes of CONBRUSLS VNATHS. Eetween [
Eutan and Fa widfioe subgrosp Isverhgaton of suescisbiont bebwesn alsl by (sutar! orwikd
e and varicus categoncal weriables mus dove with Fahers Exact Text Stabstcal com panson of
e 3 HODHCARD 5 BhP subgroups wih he wikd iype regirding Bacinal Soores wis Sond i
CFP' Test wii Vil cormecbon or Fisbers mct Tos! A approprofio. Morsover, mulvarisls
SUISICH STAIYRES WRTE U550 1 OITHET 10 CRIRTTTENS. T #0t of e VIrREies SO, 8%, Smoking
Frrnuropotesion, P 0, basteral scores and he HODXNCARDIE) SHF webtpes on difersst
PO and TAL varisbies. Wuliple logeidc reghession analyses weoe ubed for Dinary POACAL soomey,
WIS COBANCH 3NalSs were SoVSUCtd A Lrbes ol GonSaLD S POICAL robies. Al B yanes
wate correcied meotrang ko Boslerron sdpstnent (2,

REEULTS
1, Gl @ TP St

Taok§ Clmcaland dsnoguges sharacisanss of S BOOUCARLI tiqgason muv s e
B3 I 14 i 10 et O T oy il i e 3 il

[ ]l’l ‘11'-’- e | '-l.—

S T T
e e -

[aman [ avan

Armong al 147 pateses wem CL .umtm]-m armem of Do Mtant abea 1 of NOUZCARD
BNFE, 15 (70 20%) hod ailale 1 for SNF12 B (T Bad allele 1 for SHPTY. 65 paiee
T84 %] hm ol Wl Croes el 1 fox SPE, |= or 13 (rrtanT group) 1a BY e (55 1% ) B
s rne o Buas ks § (weied TEDe” Qrop) Tabie | shoves al deTographet valses i 5 tatal Qroop
of all SHP subgroups b sl grougs, Bere wies 8 srrir catibutos of S gender, frammier of ams-
ey e nlake of smmusoRppeve medcamen. There wece no clcal Gflecences: Defween
B TR B B WA Ry QRO Ry FY, G, PO % CAL

2 Mcrobeing e

o

TenlAgadl

e
[N N

— S -

P I Dattwten of pratmicates ket BV 5 Fgm & mods COOTOEREY: DCHNN 1 pamay

st i el ] G WAL AEAHE
Figures 2 and 20 show e deinbation of the peradortopalhe: Bactetts n o NODZICARD 12
ENF subgroups. Al imestgated were dolecied n more than 60% of ol palents Cr.
had Lhe hghest Tequency (34 35%) Comparing (he "mular” group wih Lhe "wid bype” group
Arsan k. MR 7 B wr Mgy of Al BRCHAGE RS, I PARELANT B RGARCRnt i
Meguency of P0 s P s’ group (4000, 00 T% v 717819, TH 65%; ps 0007, py = 0005)
Wmeny the resuts of the prosent study wone companed 10 SONOS WER and wihou perodomts
Putished By oifer SUhors, LT sssocufed DACTerd teached 4 umisr (or even figher] equency
s (1) paienis wih chicnie or aggressive periodorsts (Table 3).

T & ety o ettt i s e o £ et ey oo bbbt
LSy s Ty -

[FRSI————— r—
gyt | s e | et | ateod e
—— ¥ '
ara e .

ol 30 Logrvia megrvce e
A P e
r ez

—l=le=

spinser wwipres b PG nad AL bt
et i < 8 Y

3 Muivanede anafrses

Muiivaran analyses wese done o
Seturrrir Cflernst vanabie o8 PO
and CAL  wedl a8 on
fooattc baciera (Tabio 3 + )

Logate rgresaion and fovenance =
anayses resufied a2 sgafcant [T
=pact of ag8 [~ 36 o) el e
e hom en PO am CAL ot |
ks more thas 15 mm Since

Cr was Ihe moa Meduest
Bacwnun = Al CF patens. we
iaied the nfgence of differse
BRI Wt 10 0 wna 1}

Tabin - Logivkc grecs aed o prrdariopaiiic
A e ety e o
 * 0.0 e P

eI T

waﬂnl s [ S o e
presance of g fagedand T4 (G 4 + . =] 4

RISCUSSION AND CORGLUSICH

The Mﬂwlﬂﬂylnﬂwmm with Crohn's disesse have an
Increxsed provalence mederaie severity of pericdonial dissxsn. Our data
mu:m-mumuﬂm!lmmmmmmmm
mﬂunmiiﬂﬂ
mnumrmmumc mmhmm-
munmumﬂmw & recius. which has abready Been reporiied o
mmmmmmlmmﬂummnummnmnlm
manietation autsimeTuns mipeaag

I peridibile ¥ali Tof diagnedticd and S iapy' of €0,

B

KIS, 3 b | by 008, Maddl Skt




	Periodontal status of patients with Crohn's Disease
	Introduction
	Objectives
	Material and Methods
	Results
	Conclusions
	Literature
	Abbreviations


