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ABSTRACT

The aim of this study was to compare the effect of the topical application of co-amoxiclav gel with placebo in the
treatment of adult periodontitis by conducting clinical, microbiological and radiol ogic measurements. A randomized
double-blind placebo-controlled clinical trial design was employed. Subjects werel2 patients with adult
periodontitis divided into two control and experimental groups both initially received subgingivalscaling and root
planning therapy.Clinical, microbiological andradiologic examinations were carried out before treatment and on
days 15, 45, and 90 after gel treatment in the experimental group. Radiographic analysis was performed using
Trophy radiovisiography (RVG) system determining bone density and bone loss in the study sites. Paired-t test,
Wilcoxon matched-pairs test, and binominal test were used for statistical analysis. The statistical analyses showed
that both treatments were effective in reducing PPD and BOP over the 3-month period.At the end of follow-up
period, the mean reduction in PPD and BOP werel.71 mm and 54.83%, respectively.The increase in mean of
alveolar bone crest density (38.16mm) was statistically significant in gel treatment (p<0.03) but it was not
significant in placebo group. There was a significant difference between the two treatments with respect to the
reduction inproportions ofanaerobic gram-negative bacilli during 0-15 and 0-90 day periods. It was concluded that
the useof a topically applied@roxciclav 25% gel seems to be effective as aconventionatechanical therapy in the
treatment of adult periodontitis.
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INTRODUCTION

Periodontitis is a set of inflammatory diseasesdifg the periodontium, i.e., the tissues thataurd and support
the teeth. Periodontitis involves progressive lufsthe alveolar bone around the teeth, and iflefteated, can lead
to the loosening and subsequentloss of teeth. ofamtitis is caused by microorganisms such as
Actinobacillusactinomycetemcomitans that adhere to and grow on the tooth's surfackEsmgawith an over-
aggressive immune response against these micrdsngan Many studies have been conducted to cotil
microbial causes of periodontal diseases using ahiat agents. The use of topical antimicrobial ageim
mouthwash as an adjunctive therapy for Plague obimtperiodontal treatments was common for mararsi, 2].
Also, antimicrobial agents were used topicallyrfegenerative periodontal therapy e.g. mixing aotibs with bone
graft [3, 4]. "Topical application of a drug is @i of local delivery. Topical application geneyaiéfers to delivery
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of an agent to an exposed surface; for examplédbantibiotics for acne or topical antimicrobiaises for plague
and gingivitis control” [5]. Local delivery systenfsr the subgingival area (e.g. subgingival iritta) have been
developed for professional application of antimiied agents in the dental office or home[6, 7].Criethese
systems is controlled-release local delivery systemwhich the antimicrobial is available at thezagc levels for
several days[5].Most local delivery reports in gegiodontal literature have involved tetracyclimetronidazole, or
chlorhexidine, e.g. [8-11]. Haffajee et al. [12]fwlthat adjunctive systemically administered agentsuding

Augmentin, tetracycline, ibuprofen or a placebo tamease the treatment of periodontal infecti@®@®me of these
antibiotic agents have been used for the treatrewlidt periodonotitis, e.g. [13, 14]. Lasers arereasingly being
used in treatments for chronic adult periodontitisywever “No consistent evidence supports the &fficof laser
treatment as an adjunct to non-surgical perioddreatment in adults with chronic periodontitis’5]1

There are some studies that have evaluated thet effeamoxicillin/clavulanic acid or co-amoxiclanothe
treatment of periodonotitis, e.g. [16}.is acombination antibiotic consisting of amoXiaittrihydrate, ag3-lactam
antibiotic, and clavulanate potassiumB-Eactamase inhibitor. This combination results im antibiotic with an
increased spectrum of action and restored efficagginst amoxicillin-resistant bacteria that prodyte
lactamase.Since periodontitis is one of the mostrnon chronic disease of adults, and the systemitrastration
of co-amoxiclav is effective for treatment of thatipnts with different types of periodontal diseasethis study we
attempted to investigate topically appliedco-amiaxim the treatment of adult periodontitis. Our pose is to
compare the effects of co-amoxiclav25% gelplus Bwgalscaling and root planning therapy with plage
technique by measuring following parameters: prgbimocket depth, bleeding on probing, bone level,
alveolar bone crest density, and proportions ofgigted anaerobic and aerobic gram-negative and-goaitive
rods, cocci and bacilli. The trial period was thmeenths.

MATERIALSAND METHODS

Subjects

This study is a randomized double-blind placebouwdied clinical trial. Our purpose is to condudingal,
radiographic, microbiological measurements on cavdabav gel to investigate the effects of its tapizse on
treatment of adult periodontitis. Subjects were sthol2 persons with adult periodontitis visited the
Department of Periodontics at the School of Dentistehran University of Medical Science in Tehr&man who
were included in the study if they had periodoptalbing pocket depth of 5 mm or more on the maridibenolar.
Exclusion criteria were: having any systemic diseamy periodontal treatment in the last six mongml any
antibiotics usein the last six months; pregnancyg &ctation; having occlusal trauma and any ortimbid
treatment; smoking, poor oral health, and lossn&f or both mandibular first and second molars.

Preparation of co-amoxiclav25% dental gel

To prepare the gel of co-amoxiclav with 25% conraian (This percent was determined based on émafieutic
dosage which is about 375 mg, four times per dingt, 0.5% of polycarbophil powder (Noveon® AA1lFB
Goodrich) was mixed with glycerin; the gel was fexdnafter 24 h. Next,the co-amoxiclav powder coritgran

inert material was ground into fine powder usingrtaoand then, polyethylene glycol PEG800 and giycerere

added. Finally, the prepared gel was added to bgeamixture (i.e. PEG800, glycerin, and co-amaxigbowder)

and its PH was adjusted with triethanolamine.

Clinical parameters

After giving necessary explanations about the nethagy to the patients and obtaining the informedsent from

them, the Probing Pocket Depth(PPD)and Bleedin@mabing (BOP) tendency to control the inflammatstgte

were assessed at mid-buccal, mid-mesial, mid-distdlmid-lingual sites of the studied tooth (mantb left and

right molars).To measure PPD, a probe (Hu-Fried{li&s) was used. Also, to measure BOP, if the dilag

occurs within ten seconds after initial probing, B@3 considered positive; otherwise, it is congdeas negative
[17]. All the measurements were made before thegrirent and on 15, 45 and 90 days after the seqgpictation

of co-amoxiclav gel.

Radiographic evaluation

Trophy Radiovisiography (RVG) system was used fi@ppring X-rays images. We also assessed occluaien
from both mandibular left and right molars to slialei the repetition of radiography paralleling teifue. To do
this, whenX-ray Film Holder was fixed to the patisrieeth by means of RAPID impression materiglag of the
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material was placed onthe occlusal surface of thedibular molars and then was kept in the refrigerafter
radiography (as described in[18]). It should beeddhat the type of device and radiation time wikessame for all
the patients. Although radiographies do not dispkey Buccal and lingual bone morphology, they meviiseful
information about bone level in the interdentalaaf&9].It should be noted that dental occlusal aefof all the
patients 90 days after the treatment went unddpgeabhic evaluation using the Stent. In the radippies, the
alveolar bone densities as well as bone loss idigtance from Cemento-Enamel Junction to the #wdmwne crest
wereexamined (see Fig. 1 and 2).
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Figure 2.Alveolar bone density measurement using RVG before and after gel treatment; (a) experimental group, (b) control group

Microbiological parameters

Microbiological samples werecollected from the bakthe periodontal pocket from patients.They walvained as
follows: after determining the location of samplitige surface of gingival margin was cleaned aneddoy sterile
gauze. Then, the sites were completely isolatech wibtton rolls. Afterwards, using a sterile curetthe
supragingival plaque was completely removed from tdoth surface, and then the tooth was air di@adnples
were taken with acurette which was inserted intogbcket until resistance was met and kept foreb@sds. After
removal, it was quickly entered intovialscontairBog of thioglycollate solution without dextrose (transport
medium).The samples then were transferred to thebker in less than 30 minutes. Samples were hornmsgefor
30 seconds. The transport solution then was intexity use of aanesthetic needlewith Blood Agarg@airig 5%
sheep blood) and Brucella Agar (containing Vitaninh and Hemin) media, and dedicated medium of
Actinobacillusactinomycetemcomitans, TSBV agar (containing tryptic soy agar, yeastraott horse serum,
bacitracin, and vancomycin). So, for each patienteach time six plates were cultured. All the patd
aerobic and anaerobic cultures were incubated &€ 3ar 48-72 h. Anaerobicbacteria were recultured ameent
under aerobic conditions and their aerotolerancetested. Gram-positive and gram-negative coccibacilli were
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revealed by using the gram stain. TSBV plates waubated at 3T for 72 h, and colonies oA.
actinomycetemcomitans were identified on TSBV medium based on their Bk&r inner structure, positive catalase
reaction, preparation of a slide culture and olat#om of negative-gram coccobacilli. Then the numbg A.
actinomycetemcomitanscolonies on TSBV medium was numerated, and as wtrdge total number of colonies
peronecc of the sample was counted by multiplyimgy number of colonies on TSBV plate by (23%16ilution
factor or loop factor. If the minimum number of coed colonies be higher than® actinomycetemcomitans is
positive. All the microbiologic measurements wespeated on 15 and 90 days after the treatment.

Periodontal scaling and root planning ther apy

Full-mouth supragingival and subgingival scalingswaerformed using ultrasonic device for all theigras the
same in three sessions. The used gels which weraufated under aseptic conditions were suppliethéoclinic in
two cartridges coded 1 and 2,one hadco-amoxciathaigd other with placebo gel. Neither doctor @ patients
were aware of their content. In subgingival Scalargl Root Planning (SC/RP) therapy, the co-amaxeieind
placebo gels were placed randomly into the poc&etmandibular left and right molars using disposaipisulin
syringe The pockets were completely filled such the dental gel could be observed at the gingivaigin[20].
The sites were fully covered with the Co-Pack. Pagient was not allowed to drink or eat two houiteragel
administration, and at the time of gel applicatitiee patient had to have a soft diet. Ondayl5,viddal oral
hygiene instructions were given to all participanthen, once every 15 days until the end of follgwperiod,
thepolishing was repeated using prophylaxis paste.

Statistical analysis

Differences in the clinical and radiographic parteng between control and experimental groups wested by
Paired T test. Significance of microbiological pasterswere tested by binominal test,and the diffsxebetween
patients with respect to the numberfoéctinomycetemcomitans samples were analyzed usingWilcoxon matched-
pairs test.

RESULTS

Clinical tests

A total of 12 patients with no previous periodontaktment (7 men and 5 women) were entered irgatidy. The
age range was 21 to 60 years. A total of 60 teetfeweated in the trial. Of these, 30 teeth wanglomly included
in group A with co-amoxiclavgel (experimental grpupnd 30 teeth were included in group B with placegel
(control group).

The changes in clinical parameters including PDB BOP before the treatment (day=0), and on 15,459 days
after the treatment within the experimental andta@mgroups were compared using paired T-test. Wad that on
90 days after the treatment with the gel, the nrednction of PPD was 3.04 mm for the experimentatg and
1.71 mm for the control group, and both treatmeiggificantly reduced PPD (p <0.004) (see Fig.T3)e mean
reduction of PPD from day 15 to day 90 after treattrwith the gel for the experimental group wagistiaally
significant (p< 0.007), but for the control groumias not (p =0.15).From day 45 to day 90, the nreduction of
PPD for the experimental group was also statidyicagjnificant (p< 0.004), and for the control gpoit was not (p
=0.36).

Moreover, the mean reduction of BOP on 90 daysr dfte treatment with the gel,were73 and54.83% Ffar t
experimental and control groups, respectively, tsindicates that both treatments significantly leadBOP
reduction (g0.005) (see Fig. 4). For day 15 to day 90 afteattnent, mean reduction of BOP was significant for
the experimental group (p< 0.007) but it was nghiicant for the control group ( p=0.14). Simikgrfrom day 45

to 90 days after treatment, the mean reduction@® Bvas not significant for the experimental groppQ.16) but it
was significant for the control group<@.08).
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Figure 3. Mean reduction of PPD before treatment (day=0), and on 15, 45 and 90 days after treatment with the co-amoxiclav gel in
control and experimental groups
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Figure 4. M ean reduction of BOP before treatment (day=0), and on 15, 45 and 90 days after treatment with the co-amoxiclav gel in
control and experimental groups

Radiographic analysis

The changes in radiographic parameters includintgloss at the distance between cemento-enameliqoremd
the alveolar bone crest (CEJ-ABC) for the first atdBLs) and second molar(B), at the distance from the contact
point in teeth 6 and 7 to ABC(B}),as well as the density of ABC in the interderaida of first and second molar
(BD)before (day 0) and at the end of the followpgriod (day 90) within the experimental and congnaups were
compared using paired T-test (see Fig. 5) Reshtised that the mean reduction of-Blas 0.16 and 0.35 mm for
the experimental and control groups, respectivahd it was nostatistically significant for experimed group
(p=0.54) and control group (p = 0.17). FogBthe mean reduction in the experimental and cognamupswerel.01
and-0.43 mm, respectively and it was significanthie experimental group €0.008) but not in the control group
(p=0.17). For Bl,, the mean reduction for the experimental and cbgioups were 0.8 and 0.16 mm, respectively.
This was significant in the experimental group (p.83) but not in the control group(p=0.95).The me&increase
in bone density (BD) of ABC was 38.16 mm for th@esmental group and 10.25 mm for the control grdegired-

t test showed that this increase of bone density significant in the experimental group<(p003) but not in
placebo group (see Fig. 6).
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Figure 5.M ean of BL, BL7 and BL o, before (day=0) and 90 days after treatment with the co-amoxiclav gel in control and experimental
groups
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Figure 6.Density of alveolar bone crest before (day=0) and 90 days after treatment with the co-amoxiclav gel in control and experimental
groups

Microbiological tests

Since amoxicillin is a semi-synthetic penicillin iwh contains a wide range of gram-positive and gnegative
bacteria; therefore, the total count of cultivatabicteria both aerobic (gram-positive cocci, gpasitive bacillus,
gram-negative cocci, and gram-negative bacillug) @maerobic (gram-positive cocci, gram-positiveilhes; gram-
negative cocci, and gram-negative bacillus) inssitging the observation periodwere compared betwben
experimental and control group using Binomial tésticording the results shown in tables 1 and 2fouad that:

> In both experimental and control groups, reductibaerobic gram-positive cocci from day zero to d&d from

day zero to 90 days after treatment with the cosactev gel was significant §0.004 and g0.006).No statistically
significant differences between the treatments i@rad with respect taerobic gram-positive cocci reduction.

> In both experimental and control groups, reductibaerobic gram-positive bacillus was not significduring

0-15 and 0-90 days after gel treatment. The diffeeebetween the two treatments also was not sognifiwith

respect taerobic gram-positive bacillus reduction.
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» In the experimental group, reduction of aerobiamraegative cocci from day zero to 15 days afterttbatment
was significant (g0.03), but from day zero to 90 days after the et it was not significant. In the control group,
the difference was not statistically significantbaith time intervals. Also, no statistically sigoént differences
between the two methods were found in termaepbbicgram-negative cocci reduction.

> In the experimental group, reduction of aerobicmgreegative bacillus was significantduring0-15 dafter the
treatment (g0.05) but it was not significant during 0-90 daftelathe treatment. In the control group, the diéfece
was not statistically significant at both time ina&ls. Moreover, with respect t@erobicgram-negative bacillus
reduction, no significant difference was observetieen the two treatments.

» In the experimental group, reduction of anaerob&rgpositive cocci was not significant during 0drtd 0-90
days after the treatment. In the control grouys thiference was not significant during0-15 dayeragel treatment,
but from zero to 90 days after the treatment, aii@ant difference was found €0.05). The difference between the
two methods was not significant with respecamaerobic gram-positive cocci reduction.

» In the experimental group, reduction of anaerolangpositive bacillus was significant at the perafd0-15
days after the treatment<g@.05) but during 0-90 day period, it was not sigwiht. Similarly, in the control group,
the difference was significant during 0-15 day peri(p<0.03) but not significant during 0-90 days aftet ge
treatment. There was not a significant differeneéreen the treatmentswith respectat@erobic gram-positive
bacillus reduction.

> In both groups, reduction of anaerobic gram-negatiocci was not significant during 0-15 and 0-9§tidee
intervals. Furthermore, there was not a significhifierence between the treatmentswith respeahéarobic gram-
negative cocci reduction.

» In both groups, reduction of anaerobic gram-negabtiacillus was significant during 0-15 and 0-90gafter gel
treatment (g0.0006 and £0.008). no significant difference was observed leetwthe two treatmentswith respect to
anaerobic gram-negative bacillus reduction.

Table 1. Statistical significance of differencein aerobically and anaerobically cultivable bacteria before and 15 days after the gel

treatment
Cultivated Aerobic Anaerobic
bacteria Experimental Control Difference between Experimental Control Difference between
group group thetreatments group group thetreatments

Gram-positive

cocci p<0.004 <0.006 NS NS NS NS
Gr%@éﬁﬁfsmve NS NS NS p< 0.05 NS NS
Gram-negative

cocal p<0.03 NS NS NS NS NS
Grabrg;:’i‘ﬁ?sa“"e p<0.05 NS NS p<0.006 %0.006 B 0.02

Table 2. Statistical significance of differencein aerobically and anaerobically cultivable bacteria before and 90 days after the gel

treatment
Cultivated Aer obic Anaerobic
bacteria Experimental Control Differ ence between Experimental Control Differ ence between
group group thetreatments group group thetreatments
Grar;;ggismve p<0.004 %0.006 NS NS P<0.05 NS
Gram-postive NS NS NS NS NS NS
Gram-negative
coce p<0.03 NS NS NS NS NS

Grat?;-c?ﬁ?satlve p< 0.05 NS NS p<0.008 0.006 B 0.02

Frequency of\. actinomycetemcomitans(Aa) samples (positive and negative) per patieetttet! during 0-15 and 0-
90 day periods are shown in tables 3 and 4.Befetérgatment and at the end of follow-up periodhswn In the
control group, before gel treatment, the frequenfcpositive Aa samples per patientwas 6 with ongatige Aa
sample. After treatment there was only one patiétiit positive Aa and four subjects with negative Eatal=7). In
the experimental group before gel treatment thgueacy of positive Aa was 6 with no negative Aa gkemAfter
treatment, we found two patients with positive A&al four subjects with negative Aa sample (see tdpMWilcoxon
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matched-pairs test results showed that the difterdretween the treatments with respect to the nupfhgatients
with Aa+ was significant only at time interval ofi® days after gel treatment (p<0.03).

Tables 3. Frequency of detection of A. actinomycetemcomitans per patient beforeand 15 days after gel treatment

Groups Period Aat+ | Aa | Total
Before treatment 5 2 7

Control group* | After treatment 2 3 5
Total 7 5 12

Before treatment 3 0 3

Experimental** | After treatment 5 4 9
Total 8 4 12

Note:* p=0.688, **p<0.03

Tables4. Frequency of detection of A. actinomycetemcomitans per patient beforeand 90 days after gel treatment

Groups Period Aat+ | Aa | Tota
Before treatment 6 1 7

Control group* | After treatment 1 4 5
Total 7 5 12

Before treatment 6 0 6

Experimental** | After treatment 2 4 6
Total 8 4 12

Note:*p=0.75, **p<0.25
DISCUSSION

The aim of this study was to compare the clinigatrobiological and radiographic effects of topiealplication of

co-amoxiclave25% gel on adult periodontitis aftealisng and root planning therapy. The patients edseived oral
hygiene instruction on day 15 which itself can mugingival inflammation and result in changes e t
subgingivalmicroflora; however, Lavanchy et al. [&iowed that professional oral hygiene procedur@snot

influence the subgingival microbiota following scay. So while self-performed oral hygiene proceduran cause
clinical improvements, but it is unlikely that thegn influence the microbiological findings.

Bothtreatments led to a statistically significaatluction in PPD and BOP. This reduction was pedist 90-day
follow-upperiod. During this period there was nwesion tothe pre-treatment clinical status, anetghwas a
significant difference between the treatments wégpect to mean reduction in PPD and BOP. Reduitiprobing

pocket depth after scaling and root planning the@p/1mm in pockets with a 6.05 mm PPD)is accocdanith

the results of Rams & Keyes [22] and Badersten. ¢R3a]. They reported report a 1.4-1.5 mm redutiio pockets
with a PPD of 4-6 mm.

The method employed in this study for determinatibthe absolute number of bacteria in a periodgmbaket is
based on the assumption that the curette usedhfrcollection of subgingival plaque samples absabs
reproducible amount of material from the pocket[1#§lisclosed a significant reduction of the tatass of bacteria
particularly after gel treatment.

In this study,in both groups, the reduction intlegwrtions ofanaerobic gram-negative bacilli 0-1% &-90 days
after geltreatment was significant. In additiorerthwas a significant difference between the treatswith respect
to anaerobic gram-negative bacilli proportionrethrct at both time intervals. Since obligate anaerobi
microorganisms are associated with destructive oderital diseases, co-amoxiclav has excellent agtivi
againstthese subgingival bactefiaactinomycetemcomitans is a facultatively anaerobic organism and henagois
likely to be affected by changes in oxygen tensioithe subgingival compartment[17]. On this ba#liés study
confirmed that mechanical debridement alone is len@beliminstea from subgingival plaque[24-26].

Our study showed that the difference in the nunabgatients with respect to the observation ofs@gsificant only
in the experimental group during 0-15 days afteatment. Furthermore, the difference between tloegnoups with
respect to the number of patients with Aa+ wasigant only at time interval of 0-15 days. It shdde noted that
total bacterial load was reduced using both treatme

24



Samaneh Masoumi et al Int J Med Res Health Sci. 2016, 5(6):17-26

The results of this study revealed the effect ehowxiclav gel on the bone loss. The average iseréathe density
of alveolar bone crest was significant in the ekpental group, but it was not significant in thentol group.
Moreover, there the difference between the treatsneras significant with respect to the increaselémsity of
alveolar bone crest. About other factors which dad show a significant difference (Bland BL;) may be the
reason is the number of patients was low (the sarsfde was determined based on the changes ircallini
parameters) or perhaps a 3-month follow-up pesaod short to assess the bone changes.

CONCLUSION

In this study, co-amoxiclav25% dental gel which haslow releaseregime, was used as a therapeutimdplus
SC/RP and its topical use results was comparethatzepo technique. Reduction in PPD, BOP, and ptapw of
gram-negative bacilli as well as the increase imsitg of alveolar bone crest in the experimentaug(SC/RP + co-
moxiclavgel)were significantly better than thosetie control group(SC/RP+ placebo gel). Therefooeamoxiclav
gel can be used as an adjunctive therapy to subvginglebridement among the patients with adult
periodontitis.Certainly, it is necessary to condiuecther research on the effect of co-amoxiclavggaticularly on
microbiological and clinical parameters of otheripgontal diseases.
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