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ABSTRACT

Background: Effectiveness of scaling-and root-planing (SRP) with/without adjunct probiotic
(Lactobacillus reuteri) treatment towards the reduction in periodontal inflammatory

parameters (clinical attachment loss [AL], marginal bone loss [MBL], plaque index [PI], and
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bleeding on probing in shamma-users and non-users (controls) with chronic periodontitis
(CP) remains uninvestigated. The aim of the present randomized controlled trial was to
compare the efficacy of SRP with and without adjunct probiotic therapy (PT) in the treatment

of CP among shamma-users and controls (individuals not using tobacco in any form).

Methods: The study was conducted in accordance with the Consolidated Standards of
Reporting Trials guidelines. Patient demographics were recorded using a questionnaire.
Therapeutically, patients were allotted into 4 groups as follows: (a) Group-1:Shamma-
chewers that underwent SRP alone; (b) Group-2:Shamma-chewers that underwent SRP+PT;
(c) Group-3:Non-chewers that underwent SRP alone; and (d) Group-4:Non-chewers that
underwent SRP+PT. Periodontal parameters (PI, BOP, PD, clinical AL and mesial and distal
MBL) were measured on all teeth except third molars at baseline and at 3- and 6-months’

follow-up. Level of significance was set at P<0.05.

Results: In total, 31, 32, 31 and 33 individuals were included in groups 1, 2, 3 and 4,
respectively. Among shamma-users, there was no significant difference in the scores of PI,
BOP, PD, clinical AL and MBL when SRP was performed with/without adjunct PT.
Amongst control-individuals, SRP with adjunct PT was more effective in reducing PI
(P<0.05), BOP (P<0.05) and PD (P<0.05) at 3-months follow-up. There was no significant
difference in periodontal parameters at 3- and 6-months follow-in patients that underwent

SRP with and without adjunct PT.

Conclusion: Habitual shamma-use compromises the outcome of SRP in patients with CP.
Among patients that do not use any form of ST product, SRP is an effective treatment

modality for the treatment of CP; and this relationship is independent of use of adjunct PT.
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<PE-FRONTEND>
INTRODUCTION

Scaling-and-root-planing (SRP) is the gold-standard for the treatment of periodontal
diseases including chronic-periodontitis (CP)." However, adjunct therapies such as low-level
laser irradiation and probiotic-therapy (PT) help reduce periodontal inflammation than merely
SRP> ° In a split-mouth double-blinded randomized controlled clinical trial (RCT),
Vivekananda et al.’ assessed the effects of SRP with and without adjunct probiotic
(Lactobacilli reuteri [L. reuteri]) therapy in the treatment of CP. The 6-weeks’ follow-up
results showed a marked decline in clinical attachment loss (AL), probing-depth (PD),
plaque-index (PI) and bleeding on probing (BOP) at sites that underwent SRP+PT compared
with individuals that underwent SRP alone.” The study concluded that SRP+PT is more
effective in the treatment of CP than SRP alone.” Moreover, it has also been reported in-vitro
that probiotics exert an antibacterial effect against periodonto-pathogenic micro-organisms
including Tannerella forsythia, Prevotella intermedia, Aggregatibacter
Actimomycetemcomitans and Porphyromonas gingivalis.* Furthermore, Tkram et al.’ reported
that SRP with adjunct PT using L. reuteri is a reliable therapeutic approach for the
management of CP than SRP alone. However, it is well-known that the outcomes of SRP are
compromised in tobacco-product users (such as cigarette-smokers) than individuals that do
not consume tobacco.”® One reasoning in this context is that nicotine (a major and addictive
constituent in tobacco) reduces the proliferation of fibroblasts, red blood cells, macrophages
and increases platelet aggregation;’ which in turn compromises tissue perfusion and healing
due to formation of micro-clot in vessels.” '°
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It has well-documented that intake of smokeless tobacco (ST) products increases the
risk of oral-inflammatory disorders such as CP.""""* Shamma is a form of ST that is composed
of ground-tobacco, flavoring oils (such as mint or menthol), ash, carbonate of lime, black
pepper, and metals including chromium, copper and lead-oxide."*'® It is sold in pouches and
is frequently consumed in Middle-Eastern countries including Yemen and Saudi Arabia.'*'"
1 Shamma is generally placed as a quid in the buccal cavity; however, some users may place
it in the lower labial vestibule.'* There is no data regarding the prevalence of shamma
chewing among males and females; however, based upon the currently available evidence,

14-1 20, 21
6, 20, To the authors’

the habit seems to be dominant among males than females.
knowledge, previous studies® *' have primarily compared the oral and periodontal health
status among ST users with individuals not using tobacco in any form. According to Al-
Askar et al."”, parameters of periodontal disease (PI, BOP, clinical AL and MBL) are worse
in shamma-users compared with controls; and cytology-based results by Brima EI*' showed
that oral mucosal changes such as inflammation, keratinization, atypia and infection were
more often manifested in the oral mucosal samples collected from shamma-users than
controls. A vigilant review of pertinent indexed literature showed that there is there are no

studies that have assessed the outcome of SRP with/without adjunct PT in the treatment of

CP among shamma-users and controls.

It is hypothesized that in CP patients, the efficacy of SRP+PT is compromised in
shamma-users than controls. The aim was to compare the efficacy of SRP with and without

adjunct PT in the treatment of CP among shamma-users and controls.
MATERIALS AND METHODS

Ethical guidelines
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Guidelines recognized by Helsinki-Declaration for experimentation involving humans
were followed. All participants were obligated to read and sign a consent form. Ethical
approval was obtained from ethics research committee of Centre for specialist dental practice
and clinical research (UDCRC/142-71) at Specialist Practice and Research Centre, Riyadh,
Saudi-Arabia. The study was conducted in accordance with the Consolidated Standards of
Reporting Trials (CONSORT) guidelines (CTRI/2018/04/0125).>* All participants reserved

the right to withdraw at any phase without penalty.

Inclusion-and-exclusion criteria

The inclusion criteria were as follows: (a) shamma-users (individuals who reported to
have been consuming shamma at least once daily since at least 12 months)®’; (b) self-reported
controls®’; and (c) patients diagnosed with CP according to the new classification of

periodontitis.? **

The exclusion criteria were: (a) self-reported tobacco-smoking; (b)
immunocompromised health status (such as individuals with acquired-immune-deficiency-
syndrome, cardiovascular disorders, diabetes mellitus (DM), hepatic disorders and/or renal
diseases); (c) use of antibiotics, bisphosphonates, steroids and/or non-steroidal anti-
inflammatory drugs within the past 3-months; (d) periodontal therapy (such as mechanical
plaque and calculus debridement) within the past 90 days; (e) pregnancy and/or lactation; (f)
carious teeth with remaining root remnants; (g) supernumerary and/or impacted teeth and (h)
refusal to sign the consent form.

Trial design

This parallel design RCT was conducted between December 2018 and July 2019 at the
College of Dentistry, King Saud University, Riyadh, Saudi Arabia; and comprised of

shamma-users and controls with CP. Initially, 141 male individuals with CP visiting the

outpatient division of the College of Dentistry, King Saud University, Riyadh, Saudi Arabia
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were invited. Six patients did not meet the inclusion criteria and 8 refused to participate in the
present study. In total, 127 patients (63 shamma users and 64 controls) volunteered to
participate in the present study and signed the informed consent form.
Study groups

The participants were randomly allotted into 4 groups by picking a paper from an
opaque bag. Grouping was done based on shamma usage and mode of treatment adopted for
the treatment of CP. The patients were divided into the following groups (a) Group-1:
Shamma-chewers that underwent SRP alone; (b) Group-2: Shamma-chewers that underwent
SRP with adjunct PT; Group-3: Non-users that underwent SRP alone; and (d) Group-4: Non-
users that underwent SRP with adjunct PT. Supplementary Figure 1 (see Supplementary
Figure 1 in online Journal of Periodontology), shows a CONSORT flow diagram of progress
through the phases of the present RCT.
Questionnaire

A qualified and experienced co-author (SAS) used a standardized questionnaire to
collect information regarding the daily frequency of shamma-use, gender, age, duration of
habit in years and period of placement of shamma in the mouth (in minutes). Individuals were
also inquired about the number of times they brushed their teeth daily. Dental records of all
participants were assessed to determine the duration since diagnosis of CP.
Scaling and root planing

All patients underwent full-mouth SRP using sterile Graceys curettes’; and an
ultrasonic scaler! with water irrigation and power set at medium mode. The SRP was
performed by an experienced and standardized investigator (IAB; Kappa 0.88) blinded to the
study groups. Oral hygiene instructions regarding toothbrushing and flossing were given to

all individuals. An oral rinse (0.12% chlorhexidine gluconate) was prescribed to all
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individuals with the following directions of use: rinse for 1 minute with 15 ml twice a day for

2 weeks.?

Probiotic therapy

The PT was initiated at the onset of SRP. Lozenges of probiotics” that contained
active units of 2 L. reuteri strains (1 x 10° CFU of ATCC-PTA 5289, and 1 x 10° CFU of
DSM 17938) were administered as described elsewhere.® *’ Participants that were randomly
nominated to undergo SRP with adjunct PT were advised to use one lozenge every 12 hours,

twice daily for 21-days, after tooth brushing.*®

Clinical and radiographic periodontal examination (primary outcome measures)

The clinical examination was done by one trained and calibrated examiner (FV)
(Kappa 0.90) who was blinded to the individuals in each study group. Full-mouth PI*’,
BOP?’, PD?, and clinical AL* were measured at six sites (mesio-lingual/palatal, mesio-
buccal, mid-buccal, mid-lingual/palatal, disto-buccal and disto-lingual/palatal,) on all teeth.
Number of missing teeth were also recorded. The PD was measured with a conventional
periodontal-probe”". Full mouth intraoral digital radiographs (4 bite wings of posterior teeth,
5 periapical radiographs in upper anterior teeth and 3 periapical radiographs in the
mandibular anterior teeth) were taken using an x-ray machine'” and viewed on a standardized

§§; and was defined as the

computer screen**. The MBL was calculated using a software
perpendicular distance 2 mm below the cemento-enamel junction (CEJ) to the most apical
part of the jaw bone.”® Teeth surfaces at which, the crestal bone and/or the CEJ were not
clearly visible (for technical reasons such as interdental caries, dental restorations and/or poor
radiographic quality) were excluded. Clinical periodontal examination was performed at

baseline and at 3- and 6-months’ follow-up. Radiographic evaluation was done by one trained

and calibrated examiner (FV) (Kappa 0.92). The severity of periodontal conditions in the
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participants was based upon the classification scheme for periodontal diseases by Caton et

31.31’ 32

Statistical analysis

Statistical investigations were performed using a software'"

. Comparisons of
periodontal inflammatory parameters among the study groups was performed using the
Wilcoxon rank-sum and Bonferroni Post-hoc adjustment tests. The sample-size were
estimated using a computer-based software™. Sample-size estimation was based on detecting
changes in primary outcome of periodontal disease measurements, PD and clinical AL in
millimeters (mm). Results of an initial pilot investigation showed that inclusion of 31

patients per group will give a 95% power to the study with a two-sided significance level of

0.05. P<0.05 reflected statistical significance.
RESULTS
Questionnaire

Out of the 141 male individuals that were invited, 127 CP patients volunteered to
participate in the present study. In total, 31, 32, 31 and 33 individuals were included in
groups 1, 2, 3 and 4, respectively. The mean age of individuals in groups 1, 2, 3 and 4 were
53.2+4.6, 50.7£1.8, 51.5+3.4 and 52.8+1.6 years, respectively. In all groups, the participants
had been diagnosed with CP within the past 2 months. The mean duration of shamma-
chewing habit among individuals in groups 1 and 2 was 17.5+2.6 and 15.8+0.4 years,
respectively. A family history of tobacco use was more often reported by individuals in
groups 1 and 2 (58.1% and 56.2%, respectively) as compared to participants in groups 3 and
4 (9.7% and 6.1%, respectively). Participants in groups 1 and 2 were consuming shamma

5.240.3 and 5.4+0.5 times daily. Shamma-users in groups 1 and 2 were carrying the ST-
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product in the right-sided vestibule (for 26.6+3.5 and 24.5+2.8 minutes, respectively. In all
groups, most of the participants reported to brush teeth once daily and none reported to have

every used a dental floss (Table 1).

Clinical and radiographic parameters

Participants in all groups had Stage-III CP with a Grade-C rate. At baseline, there was
no statistically significant difference in PI, BOP, PD, clinical AL and MBL were comparable

in shamma-users and controls (Table 2).

e SRP with adjunct PT in shamma-users (Group-1)

The PI (P<0.05), BOP (P<0.05) and PD (P<0.05) were significantly lower at 3-months
follow-up compared with baseline. There was no significant difference in clinical AL and
MBL at all time intervals. There was no difference in the periodontal parameters at 3- and 6-
months follow-up. At 6-months follow-up, all periodontal parameters were comparable with

their respective baseline values (Table 3).

e SRP alone in shamma-users (Group-2)

The PI (P<0.05), BOP (P<0.05) and PD (P<0.05) were significantly lower at 3-months
follow-up compared with baseline. There was no significant difference in clinical AL and
MBL at all time intervals. There was no difference the periodontal parameters at 3- and 6-
months follow-up. At 6-months follow-up, all periodontal parameters were comparable with

their respective baseline values (Table 3).

o  SRP+PT versus SRP alone in shamma-users (Group-1 versus Group-2)
There was no difference in PD, MBL, PI, clinical AL, and BOP at 3- and 6-months’
follow-up (Table 3).

This article is protected by copyright. All rights reserved.
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o  SRP with and without PT in non-users (Groups 3 and 4, respectively)

The PD, PI, and BOP were significantly lower at 3- (P<0.05) and 6-months’ (P<0.05)
follow-up in patients that underwent SRP with and without adjunct PT compared with
baseline. There was no difference in clinical AL and MBL at all time intervals. There was no

difference in periodontal parameters at 3- and 6-months follow-in patients that underwent

SRP with and without adjunct PT (Table 4).
o Comparison of periodontal parameters in shamma-users and non-users

At 3-months follow-up, PI (P<0.05) and BOP (P<0.05) were significantly higher among
shamma-users than controls that had undergone SRP with and without adjunct PT (Figure 1).
There was no significant difference in clinical AL, PD and MBL in all groups at 3- and 6-
months’ follow-up (Figure 2). At 6-months follow-up, there was no significant difference in
all clinical and radiographic inflammatory parameters among shamma-users and controls that

had undergone SRP with and without PT (Figures 1 and 2).
DISCUSSION

We hypothesize that the effectiveness of SRP with and without adjunct PT is
compromised in shamma-users than individuals not using any form of tobacco product (non-
users). The results of the present study are in accordance with this hypothesis as there was no
statistically significant difference in the scores of PI, BOP, PD, clinical AL and MBL among
shamma-users that underwent SRP with and without PT. Although studies® ** have shown
that PT is effective in the treatment of CP; the results of the present study suggest that
habitual use of ST-products compromises the effectiveness of SRP regardless of the use of
PT as an adjunct therapeutic measure. A clarification for this can be derived from the in-vitro

study by Lallier et al.** in which, the effect of smokeless tobacco extract (STE) on cell
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survival and motility of periodontal-ligament (PDL) and gingival-fibroblasts was assessed. In
this study, gingival fibroblasts and PDL cells were exposed to STE. The results showed that
STE cause a direct inhibition of normal PDL and gingival fibroblast function.** In our study,
shamma-users were consuming the ST for nearly 2 decades. Moreover, results by Payne et
al.* showed that use of ST-products decreases the volume and density of macrophages and
erythema, ulceration, or white striations in oral tissues. Furthermore, slaked lime (a major
constituent in shamma) augments oral mucosal irritation and hyperplasia by creating an
alkaline environment in the oral cavity;’® and nicotine induces hyperemia in gingival blood
vessels.”” This seems to explain the significantly higher BOP, PI, clinical AL and PD
observed in shamma-users than controls. It is hypothesized that the prolonged exposure to ST
damaged the periodontal and gingival fibers in shamma-users to an extent, which
compromised repair using SRP with and without adjunct PT. Further studies are needed in
this regard. However, amongst non-users, SRP with or without adjunct PT resulted in a
statistically significant decrease in PI, BOP and PD. This could be attributed to a statistically
significant reduction in periodontopathogenic microbes in the OB and reduced production of
proinflammatory cytokines in the GCF of controls following SRP. In this regard, the
contribution of adjunct PT seems insignificant. Nevertheless, it is worth mentioning that to
date, there is no absolute dosage and frequency of PT that should be administered in terms of
achieving the optimal results in terms of reduction in periodontal inflammation. In the present

1°® and

study, PT was prescribed for 21 days as recommended in the studies by Hallstrom et a
Tekce et al.”® However, there seems to be a lack of consensus regarding the actual duration of
PT for the treatment of CP. For instance, in the study by Shah et al.*” probiotics were
prescribed to CP patients for 2-months; whereas in the study by Pelekos et al.*’, PT was

performed for 28 days. In this regard, the precise yet effective duration of PT remains to be

determined. It is however speculated that if PT was performed for 60 days in the present

This article is protected by copyright. All rights reserved.
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study, then a significant difference in periodontal inflammatory parameters would have been
observed at least among CP patients that were not using any form of tobacco product. Further

studies are needed to test this hypothesis.

Studies'> ?* * * have shown that periodontal inflammatory parameters (MBL, PI,
BOP, clinical AL and PD) are poorer in ST-product users compared with controls. This is in
contradiction to the results of the present investigation as there was no statistically significant
difference in these parameters among shamma-users and controls at baseline. One
explanation for this is associated with the eligibility criteria adopted in the current
investigation. In the present study, one of the criterions used for inclusion of participants was
diagnosis of CP. This was primarily done to justify the treatment (SRP) performed in all
patients. One explanation for this is that although daily tooth brushing habits were
comparable among shamma-users and controls, the trend of toothbrushing once daily was
higher among the controls. Moreover, poor oral hygiene status (OHS) and maintenance (as
seen in patients with CP) is associated with a higher count of periodontopathogenic microbes
in the oral biofilm;* and an increased production and expression of destructive inflammatory

d.** % These factors contribute towards

cytokines in the saliva and gingival crevicular flui
aggravating periodontal inflammation in susceptible patient groups. These results suggest that
a compromised OHS predisposes non-smokers to periodontal inflammatory conditions like
those observed in tobacco-product users. This warrants the need of anti-tobacco and patient

education programs to educate the community about the detrimental effects of tobacco on

health and significance of routine oral hygiene maintenance towards a better quality of life.

One limitation of the present study is that all participants were male and were
relatively young (approximately 50 years old). It has been reported that severity of

periodontal inflammation increases with aging.”® It is therefore hypothesized that periodontal
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inflammation is worse in elderly (for example 70 years old and above) ST chewers as
compared to relatively younger ST chewers. Moreover, the results were based on a single
session of SRP with and without adjunct PT. However, it seems exigent to provide an ethical
justification for exposing patients to multiple sessions of SRP (with/without PT) in the short-
term. The questionnaire was administered to the patients only at baseline. It is speculated that
if the questionnaire was administered at the follow-up visits, the authors could have identified
any changes in the patients’ oral hygiene-related parameters (toothbrushing and flossing).
Furthermore, it is well-known that periodontal inflammation is significantly higher in patients

46, 4
M;3O’ 6, 47

with systemic diseases such as D it is hypothesized that inflammation is

significantly higher in shamma-users with poorly-controlled DM than systemically healthy

shamma-users. This warrants additional research studies.
CONCLUSION

Habitual shamma-use compromises the outcome of SRP in patients with CP. Among
patients that do not use any form of ST product, SRP is an effective treatment modality for

the treatment of CP; and this relationship is independent of use of adjunct PT.
FOOT NOTES

: Hu-Friedy Mfg., EverEdge® 2.0 scalers, Chicago, IL.

D5 DTE Guilin zhuomuniao Medical Instrument Co., Ltd, Guilin, China.
*Gum PerioBalance®-Sunstar Etoy, Berne, Switzerland.

“"Hu-Friedy, Chicago, IL.

""Owandy Altis DC Interoral Radiology Periapical X-Ray, Wichita Falls, TX.
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iiSarnsung SyncMaster digital TV monitor, Suwon City, Gyeonggi-do, Korea.

“Image Tool 3.0, Department of Dental Diagnostic Science, University of Texas Health

Science Center, San Antonio, TX.

SPSS v.18, IBM, Chicago, IL.

anuery Advisor-6, StatisticalSolutions, Saugas, MA.
ACKNOWLEDGEMENT

The authors extend their appreciation to the Deanship of Scientific Research at King Saud

University for funding this work through research group NO (RGP--1438--024).
CONFLICT OF INTEREST STATEMENT

The authors declare that they have no conflict of interest.

AUTHORS' CONTRIBUTIONS

FV designed the study and wrote the results. IAB performed the scaling and root planing.
SAS administered the questionnaire to all participants. RA wrote the introduction. MN
performed the statistical analysis and wrote the results. FV, SAS, RA and MH wrote the

discussion and introduction. FV performed the statistical analysis.

REFERENCES

<BIBL>

This article is protected by copyright. All rights reserved.
14



Accepted Article

Cobb CM. Clinical significance of non-surgical periodontal therapy: an evidence-
based perspective of scaling and root planing. J Clin Periodontol. 2002;29 Suppl 2:6-
16.

Qadri T, Javed F, Poddani P, Tuner J, Gustafsson A. Long-term effects of a single
application of a water-cooled pulsed Nd:YAG laser in supplement to scaling and root
planing in patients with periodontal inflammation. Lasers Med Sci. 2011;26:763-766.
Vivekananda MR, Vandana KL, Bhat KG. Effect of the probiotic Lactobacilli reuteri
(Prodentis) in the management of periodontal disease: a preliminary randomized
clinical trial. J Oral Microbiol. 2010;2.

Galofre M, Palao D, Vicario M, Nart J, Violant D. Clinical and microbiological
evaluation of the effect of Lactobacillus reuteri in the treatment of mucositis and peri-
implantitis: A triple-blind randomized clinical trial. J Periodontal Res. 2018;53:378-
390.

Ikram S, Hassan N, Baig S, Borges KJJ, Raffat MA, Akram Z. Effect of local
probiotic (Lactobacillus reuteri) vs systemic antibiotic therapy as an adjunct to non-
surgical periodontal treatment in chronic periodontitis. J Investig Clin Dent.
2019;10:e12393.

Bunaes DF, Lie SA, Enersen M, Aastrom AN, Mustafa K, Leknes KN. Site-specific
treatment outcome in smokers following non-surgical and surgical periodontal
therapy. J Clin Periodontol. 2015;42:933-942.

Preshaw PM, Holliday R, Law H, Heasman PA. Outcomes of non-surgical
periodontal treatment by dental hygienists in training: impact of site- and patient-level

factors. Int J Dent Hyg. 2013;11:273-279.

This article is protected by copyright. All rights reserved.
15



©

Accepted Article

16.

10.

11.

12.

[E
w

=
bl

=
v

Javed F, Al-Rasheed A, Almas K, Romanos GE, Al-Hezaimi K. Effect of cigarette
smoking on the clinical outcomes of periodontal surgical procedures. Am J Med Sci.
2012;343:78-84.

Sherwin MA, Gastwirth CM. Detrimental effects of cigarette smoking on lower
extremity wound healing. The Journal of foot surgery. 1990;29:84-87.

Mosely LH, Finseth F. Cigarette smoking: impairment of digital blood flow and
wound healing in the hand. The Hand. 1977;9:97-101.

Katuri KK, Alluri JK, Chintagunta C, et al. Assessment of Periodontal Health Status
in Smokers and Smokeless Tobacco Users: A Cross-Sectional Study. J Clin Diagn
Res. 2016;10:Zc143-zc146.

Daood U, Abduljabbar T, Al-Hamoudi N, Akram Z. Clinical and radiographic
periodontal parameters and release of collagen degradation biomarkers in naswar
dippers. J Periodontal Res. 2018;53:123-130.

Akram Z, Abduljabbar T, Hosain M, et al. Comparison of periodontal inflammatory
parameters among habitual gutka-chewers and naswar-dippers: a split-mouth
retrospective clinical study. Acta Odontol Scand. 2018;76:141-147.

Alsanosy RM. Smokeless tobacco (shammah) in Saudi Arabia: a review of its pattern
of use, prevalence, and potential role in oral cancer. Asian Pacific journal of cancer
prevention: APJCP. 2014;15:6477-6483.

Samman MA, Bowen ID, Taiba K, Antonius J, Hannan MA. Mint prevents shamma-
induced carcinogenesis in hamster cheek pouch. Carcinogenesis. 1998;19:1795-1801.
Brima EI. Determination of Metal Levels in Shamma (Smokeless Tobacco) with
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) in Najran, Saudi Arabia.

Asian Pac J Cancer Prev. 2016;17:4761-4767.

This article is protected by copyright. All rights reserved.
16



Accepted Article

17.

=
®

[EEN
©o

)
©

N
=

N
N

N
w

N
&

25.

Salem G, Juhl R, Schiodt T. Oral malignant and premalignant changes in ‘Shammah’-
users from the Gizan region, Saudi Arabia. Acta odontologica Scandinavica.
1984;42:41-45.

Al-Tayar B, Tin-Oo MM, Sinor MZ, Alakhali MS. Prevalence and association of
smokeless tobacco use with the development of periodontal pocket among adult males
in Dawan Valley, Yemen: a cross-sectional study. Tobacco induced diseases.
2015;13:35.

Scheifele C, Nassar A, Reichart PA. Prevalence of oral cancer and potentially
malignant lesions among shammah users in Yemen. Oral oncology. 2007;43:42-50.
Al-Askar M, Abduljabbar T, Vohra F, et al. Comparison of self-perceived oral
symptoms and periodontal parameters among habitual shamma-chewers, gutka-
chewers, and non-chewers. Quintessence Int. 2017;48:251-260.

Brima EI. Detection of cytological changes in oral mucosa among users of smokeless
tobacco (shamma) in the KSA. Diagn Cytopathol. 2017;45:693-699.

Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for
reporting parallel group randomised trials. Bmj. 2010;340:¢332.

Tonetti MS, Greenwell H, Kornman KS. Staging and grading of periodontitis:
Framework and proposal of a new classification and case definition. J Clin
Periodontol. 2018;45 Suppl 20:S149-s161.

Tonetti MS, Greenwell H, Kornman KS. Staging and grading of periodontitis:
Framework and proposal of a new classification and case definition. J Periodontol.
2018;89 Suppl 1:S159-s172.

Algahtani F, Alqahtani M, Shafqat SS, Akram Z, Al-Kheraif AA, Javed F. Efficacy of

mechanical debridement with adjunctive probiotic therapy in the treatment of peri-

This article is protected by copyright. All rights reserved.
17



)
o

N
N

N
b

w
©

w
=

32.

Accepted Article

implant mucositis in cigarette-smokers and never-smokers. Clin Implant Dent Relat
Res. 2019;10.1111/cid.12795.

Flichy-Fernandez A, Ata- Ali J, Alegre- Domingo T, et al. The effect of orally
administered probiotic Lactobacillus reuteri- containing tablets in peri- implant
mucositis: a double- blind randomized controlled trial. Journal of periodontal
research. 2015;50:775-785.

Galofré M, Palao D, Vicario M, Nart J, Violant D. Clinical and microbiological
evaluation of the effect of Lactobacillus reuteri in the treatment of mucositis and
peri- implantitis: A triple- blind randomized clinical trial. Journal of periodontal
research. 2018;53:378-390.

Tekce M, Ince G, Gursoy H, et al. Clinical and microbiological effects of probiotic
lozenges in the treatment of chronic periodontitis: a 1-year follow-up study. J Clin
Periodontol. 2015;42:363-372.

Ainamo J, Bay I. Problems and proposals for recording gingivitis and plaque. Int Dent
J. 1975;25:229-235.

Javed F, Nasstrom K, Benchimol D, Altamash M, Klinge B, Engstrom PE.
Comparison of periodontal and socioeconomic status between subjects with type 2
diabetes mellitus and non-diabetic controls. J Periodontol. 2007;78:2112-2119.

Caton JG, Armitage G, Berglundh T, et al. A new classification scheme for
periodontal and peri-implant diseases and conditions — Introduction and key changes
from the 1999 classification. J Periodontol. 2018;89 Suppl 1:S1-s8.

J GC, Armitage G, Berglundh T, et al. A new classification scheme for periodontal
and peri-implant diseases and conditions — Introduction and key changes from the

1999 classification. J Clin Periodontol. 2018;45 Suppl 20:S1-s8.

This article is protected by copyright. All rights reserved.
18



D,
—
O 2.
° 5 )
—
<,
o
Q.
N
D,
Q.
QO
<

Martin-Cabezas R, Davideau JL, Tenenbaum H, Huck O. Clinical efficacy of
probiotics as an adjunctive therapy to non-surgical periodontal treatment of chronic
periodontitis: a systematic review and meta-analysis. J Clin Periodontol.
2016;43:520-530.

Lallier TE, Moylan JT, Maturin E. Greater Sensitivity of Oral Fibroblasts to Smoked
Versus Smokeless Tobacco. J Periodontol. 2017;88:1356-1365.

Payne JB, Johnson GK, Reinhardt RA, Schmid M. Histological alterations following
short-term smokeless tobacco exposure in humans. J Periodontal Res. 1998;33:274-
279.

Javed F, Chotai M, Mehmood A, Almas K. Oral mucosal disorders associated with
habitual gutka usage: a review. Oral surgery, oral medicine, oral pathology, oral
radiology, and endodontics. 2010;109:857-864.

Mavropoulos A, Aars H, Brodin P. The acute effects of smokeless tobacco (snuff) on
gingival blood flow in man. Journal of periodontal research. 2001;36:221-226.
Hallstrom H, Lindgren S, Yucel-Lindberg T, Dahlen G, Renvert S, Twetman S. Effect
of probiotic lozenges on inflammatory reactions and oral biofilm during experimental
gingivitis. Acta Odontol Scand. 2013;71:828-833.

Shah MP, Gujjari SK, Chandrasekhar VS. Evaluation of the effect of probiotic
(inersan(R)) alone, combination of probiotic with doxycycline and doxycycline alone
on aggressive periodontitis — a clinical and microbiological study. J Clin Diagn Res.
2013;7:595-600.

Pelekos G, Ho SN, Acharya A, Leung WK, McGrath C. A double-blind, paralleled-
arm, placebo-controlled, randomized clinical trial of the effectiveness of probiotics as

an adjunct in periodontal care. J Clin Periodontol. 2019;10.1111/jcpe.13191.

This article is protected by copyright. All rights reserved.
19



Accepted Article

41.

42.

43.

44,

45.

N
o

o
N

Javed F, Al-Kheraif AA, Al Amri MD, et al. Periodontal parameters and whole
salivary cytokine profiles among habitual gutka chewers and non-chewers. J
Periodontol. 2015;86:689-695.

Javed F, Vohra F, Al-Kheraif AA, Malmstrom H, Romanos GE. Comparison of
periodontal inflammatory conditions among habitual gutka chewers and betel quid
chewers. Oral Dis. 2015;21:437-442.

Colombo AP, Boches SK, Cotton SL, et al. Comparisons of subgingival microbial
profiles of refractory periodontitis, severe periodontitis, and periodontal health using
the human oral microbe identification microarray. J Periodontol. 2009;80:1421-1432.
Vohra F, Akram Z, Bukhari IA, Sheikh SA, Riny A, Javed F. Comparison of
Periodontal Inflammatory Parameters and Whole Salivary Cytokine Profile Among
Saudi Patients with Different Obesity Levels. Int J Periodontics Restorative Dent.
2018;38:¢119-¢126.

Kellesarian SV, Malignaggi VR, Majoka HA, et al. Effect of laser-assisted scaling
and root planing on the expression of pro-inflammatory cytokines in the gingival
crevicular fluid of patients with chronic periodontitis: A systematic review.
Photodiagnosis Photodyn Ther. 2017;18:63-77.

Javed F, Thafeed Alghamdi AS, Mikami T, et al. Effect of glycemic control on self-
perceived oral health, periodontal parameters, and alveolar bone loss among patients
with prediabetes. J Periodontol. 2014;85:234-241.

Javed F, Al Amri MD, Al-Kheraif AA, et al. Efficacy of non-surgical periodontal
therapy with adjunct Nd:YAG laser therapy in the treatment of periodontal
inflammation among patients with and without type 2 diabetes mellitus: A short-term

pilot study. J Photochem Photobiol B. 2015;149:230-234.

This article is protected by copyright. All rights reserved.
20



</BIBL>

Table 1 General characteristics of the study groups

Parameters Shamma-chewers Controls
Study groups SRP + PT SRP alone SRP +PT  SRP alone
(Group-1) (Group-2) (Group-3) (Group-4)

Number of participants 31 32 31 33

Gender (Male) 31 32 31 33

Mean age in years (mean+SD) 53.244.6 years  50.7+1.8 51.5£3.4 52.8%1.6
years years years

Duration since diagnosis of CP in  1.8£0.07months ~ 2+0.06 1.6+0.04 1.6+0.05

months (mean+SD) months months months

Duration of chewing habit in 17.5£2.6 years  15.8+0.4 NA NA

years (mean+SD) years

Family history of tobacco use 58.1% 56.2% 9.7% 6.1%

(o)

Daily frequency of shamma-use 5.240.3 5.4+0.5 NA NA

(no. of times/day) times/day times/day

Duration of placement of ST in 26.6+3.5 24.5+£2.8 NA NA

the mouth in minutes (mean+SD) minutes minutes

Daily tooth brushing

Once (%) 77.4% 78.1% 93.5% 90.9%

Twice (%) 22.6% 21.9% 6.4% 9.1%

Flossing None None None None

Accepted Article

NA: Not applicable
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Table 2 Mean =+ standard deviations of periodontal soft tissue inflammatory parameters and

crestal bone levels at baseline in all groups

Parameters Shamma-chewers Controls
Study groups SRP + PT SRP alone SRP + PT SRP alone
(Group-1) (Group-2) (Group-3) (Group-4)
PI (%) 61.3£10.2%  64.5£5.1% 58.3+4.5% 52.7+5.1%
BOP (%) 66.4+11.3%  71.2£9.3% 65.4+8.4% 69.3+6.6%
PD in mm (mean+SD) 6.2+1.6 mm  6.5£0.5 mm 6+0.4 mm  5.8£0.6 mm
Clinical AL (in mm) 4.6+0.4mm 4.1£03mm  4.5£0.5mm 4.3+0.4 mm
MBL (in mm) 4.1+£0.08 mm 4.2+0.04 mm 3.9+0.05 mm 4+0.07 mm

Table 3 Mean + standard deviation of periodontal soft tissue inflammatory parameters and

crestal bone levels at baseline and at 3- and 6-months follow-up in Shamma-users

Accepted Article

SRP +PT SRP alone
Periodont Baseline 3-months  6-months Baseline 3-months  6-months
al follow-up follow-up follow-up  follow-up
parameter
S
PI (%) 613+102% 363+42 524467  64.5+51% 42.2%6.5%" 53.4+7.6
*F %i §l %
BOP (%) 66.4+11.3%  40.1+6.1 60.5+9.1 71.249.3%  50.5+10.2 58.4+8.2
t % % o %! %
PD in mm 6.2+1.6 4.5+0.3 5.6+0.5 6.5£0.5 5+0.6 mm' 5.6+0.4
mm’ | mm?* mm mm®' mm
Clinical 4.6+0.4 4.4+0.2 4.5+0.08 4.1+£0.3 4.2+0.08 4.2+40.05
AL mm’ | mm? mm mm®' mm’ mm
MBL in 4.1+0.08 4.1+0.06 4.2+0.02 4.2+0.04 4.2+0.06 4.3+0.1
mm mm’ | mm? mm mm®' mm’ mm

“Compared with 3-months follow-up in the SRP+PT group (P<0.05)

"Compared with 6-

months follow-up in the SRP+PT group (P>0.05; No difference) iCompared with 6-months
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follow-up in the SRP+PT group (P>0.05; No difference) ‘Compared with 3-months follow-
up in the SRP alone group (P<0.05) 'Compared with 6-months follow-up in the SRP alone
group (P>0.05; No difference) 'Compared with 6-months’ follow-up in SRP alone group

(P>0.05; No difference)

NA: Not applicable PD: Probing depth  PI: Plaque index SD: Standard

deviation

Table 4 Mean+ standard deviation of periodontal soft tissue inflammatory parameters and

crestal bone levels at baseline and at 3- and 6-months follow-up in non-users

ted Article

P

Periodonta SRP +PT SRP alone
Baseline 3-months  6-months Baseline 3-months 6-months
parameters follow-up  follow-up follow-up  follow-up
PI (%) 58.3+4.5%  20.542.9%  32.4+3.5 52.7+5.1%F  26.2+5.1%  29.6+4.7
T I %, § 9 %
OP (%)  65.4+48.4% 22.843.9%  30.3+4.1 69.3+6.6%* 30.3+2.4%  31.1+3.4
T I %, § 9 %
inmm 6+04mm T 2.4+0.6 3.6+0.5 5.8+0.6 3.1+£0.3 3.05+0.5
mm' mm mm?? mm’ mm
Clinical 4.5+0.5 4.2+0.08 4.3+0.05 4.3+0.4 4.24+0.05 4.1+0.06
AL in mm mm’ mm' mm mm?? mm’ mm
MBL in  3.9+0.05 3.940.1 3.840.07 44+0.07 440.06 4.1+0.08
mm mm’ | mm' mm mm?* mm’ mm

Acce

"Compared with 3-months follow-up (P<0.05)
fCompared with 6-months follow-up (P<0.05)
i Compared with 3-months follow-up (P<0.05)
¥ Compared with 6-months follow-up (P<0.05)

“Compared with 6-months’ follow-up in patients that underwent SRP+PT (P>0.05; No

difference)
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Compared with 6-months’ follow-up in patients that underwent SRP alone (P>0.05; No

difference)

Figure 1 Three- and 6-months follow-up results for plaque index (dark grey bars) and
bleeding on probing (light grey bars) after scaling and root planing with and without adjunct
probiotic therapy among shamma-users and controls. "Compared with SRP+PT in controls
(P<0.05) "Compared with SRP+PT in controls (P<0.05) *Compared with SRP alone in

controls (P<0.05) §Compared with SRP alone in controls (P<0.05)

3-months follow-up 6-months follow-up

L1

SRP+PT SRPalone SRP+PT SRPalone SRP+PT SRPalone SRP+PT SRPalone

Percentage

Shamma-users Non users Shamma-users Non users

Figure 2 Three- and 6-months follow-up results for probing depth (dark grey bars), clinical
attachment loss (light grey bars) and marginal bone loss (colorless bars) after scaling and root

planing with and without adjunct probiotic therapy among shamma-users and controls.
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