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hronic periodontitis is a preva-
lent condition, affecting 47.2%
of the adult US population aged
30 years or older.! Chronic
periodontitis results in the loss of tooth-
supporting connective tissue and alveolar
bone and, if untreated, is a major cause
of tooth loss in adults.” According to the

Centers
Supplemental material for Di-
xtra js available online. sease
Control

and Prevention and American Academy
of Periodontology case definitions,’ the
prevalences of moderate and severe
periodontitis are estimated as 30.0% and
8.5%, respectively, among US adults.*
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ABSTRACT

Background. Conduct a systematic review and meta-analysis on nonsur-
gical treatment of patients with chronic periodontitis by means of scaling and
root planing (SRP) with or without adjuncts.
Methods. A panel of experts convened by the American Dental Association
Council on Scientific Affairs conducted a search of PubMed (MEDLINE) and
Embase for randomized controlled trials of SRP with or without the use of
adjuncts with clinical attachment level (CAL) outcomes in trials at least 6
months in duration and published in English through July 2014. The authors
assessed individual study bias by using the Cochrane Risk of Bias Tool and
conducted meta-analyses to obtain the summary effect estimates and their
precision and to assess heterogeneity. The authors used funnel plots and
Egger tests to assess publication bias when there were more than 10 studies.
The authors used a modified version of the US Preventive Services Task Force
methods to assess the overall level of certainty in the evidence.
Results. The panel included 72 articles on the effectiveness of SRP with or
without the following: systemic antimicrobials, a systemic host modulator
(subantimicrobial-dose doxycycline), locally delivered antimicrobials
(chlorhexidine chips, doxycycline hyclate gel, and minocycline micro-
spheres), and a variety of nonsurgical lasers (photodynamic therapy with a
diode laser, a diode laser, neodymium:yttrium-aluminum-garnet lasers, and
erbium lasers).
Conclusions and Practical Implications. With a moderate level of
certainty, the panel found approximately a 0.5-millimeter average
improvement in CAL with SRP. Combinations of SRP with assorted adjuncts
resulted in a range of average CAL improvements between 0.2 and 0.6 mm
over SRP alone. The panel judged the following 4 adjunctive therapies as
beneficial with a moderate level of certainty: systemic subantimicrobial-dose
doxycycline, systemic antimicrobials, chlorhexidine chips, and photody-
namic therapy with a diode laser. There was a low level of certainty in the
benefits of the other included adjunctive therapies. The panel provides
clinical recommendations in the associated clinical practice guideline.
Key Words. Antibiotics; chlorhexidine; evidence-based dentistry; lasers;
MEDLINE; minocycline; periodontitis; root planing.
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Clinicians are challenged daily with managing pa-
tients with periodontitis of varying extent and severity.
Treatment options range from scaling and root planing
(SRP) to SRP with adjunctive treatments to surgical in-
terventions. In 2011, the Council on Scientific Affairs of
the American Dental Association (ADA) resolved to
develop a clinical practice guideline for the nonsurgical
treatment of chronic periodontitis with SRP with or
without adjuncts on the basis of a systematic review of
the literature. This report summarizes the systematic
review results and is intended to aid the clinician in
making evidence-based treatment decisions regarding
the nonsurgical management of chronic periodontitis
and provides the evidence base for the companion clin-
ical practice guideline.” An unabridged version of this
systematic review is available online.’

We evaluated the effect of SRP alone and in combi-
nation with adjuncts. Clinical attachment level (CAL)
was the sole outcome on which we compared the various
treatments. We evaluated the following professionally
applied or prescribed medical adjuncts: locally applied
antimicrobials (chlorhexidine chips, doxycycline hyclate
[DH] gel, and minocycline microspheres), nonsurgical
use of lasers (diode, both photodynamic therapy [PDT]
and non-PDT; neodymium:yttrium-aluminum-garnet
[Nd:YAG]; and erbium), systemic antimicrobials, and
systemic subantimicrobial-dose doxycycline (SDD). We
considered systemic antimicrobials and systemic SDD
separately because the latter appears to inhibit
mammalian collagenase activity (matrix metal-
loproteinase 8) and not function as an antibiotic.”* We
did not consider experimental adjuncts, adjuncts not
currently available in the United States, nonprescription
(over-the-counter) adjuncts, or surgical treatments.

We addressed the following clinical questions,
formatted in the Patient-Intervention-Comparator-
Outcome style:
== Question 1: In patients with chronic periodontitis,
does SRP (hand or ultrasonic), when compared with no
treatment, supragingival scaling and polish (prophylaxis),
or debridement, result in greater improvement of CAL?
== Question 2: In patients with chronic periodontitis,
does the use of local antibiotics or antimicrobials, sys-
temic antibiotics, combinations of local and systemic
antibiotics, agents for biomodification or host modula-
tion, or nonsurgical lasers as adjuncts to SRP, compared
with SRP alone, result in greater improvement of CAL?

METHODS

Our group of authors, consisting of a multidisciplinary
panel of subject matter experts and ADA staff method-
ologists convened by the ADA Council on Scientific
Aftairs, followed modified US Preventive Services Task
Force methods to conduct this systematic review.” De-
tails regarding methods specific to this review, including
the full search strategy and inclusion and exclusion
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criteria, are presented elsewhere.” We searched 2 elec-
tronic databases (PubMed and Embase) and reviewed the
references of selected systematic reviews to identify
missed references. The search was first conducted in
October 2012 and updated in July 2014.

We developed study inclusion and exclusion criteria
through consensus. Briefly, we included randomized
controlled trials if they were published after 1960, written
in English, and reported changes in CAL at least 6
months after randomization. We chose CAL as a primary
outcome because probing depth changes fail to capture
the effect of nonsurgical treatment.””* We included both
parallel-arm and split-mouth studies. We excluded
studies of aggressive periodontitis, as well as studies in
which the adjunct was administered more than 1 week
after SRP or was reapplied to progressing (worsening)
tooth sites. We screened all citations and full-text articles
independently and in duplicate (S.L.T., ].F.H., C.E., and
N.H.). In cases of discrepancies, we made decisions via
discussion with the rest of the panel.

Definitions. We defined SRP according to the Code
on Dental Procedures and Nomenclature”:
== D4341, Periodontal scaling and root planing: “Root
planing is the definitive procedure designed for the
removal of cementum and dentin that is rough and/or
permeated by calculus or contaminated with toxins or
microorganisms.”

SRP should be differentiated from supra- or sub-
gingival debridement, again as defined in the Code on
Dental Procedures and Nomenclature:
== D 4355, Full mouth debridement: “The gross removal
of calculus that interferes with the ability of the dentist to
perform a comprehensive oral evaluation. This pre-
liminary procedure does not preclude the need for
additional procedures.”

We excluded studies on debridement as the experi-
mental treatment as well as studies using the terms
instrumentation, ultrasonic instrumentation, ultrasonic
scaling, or subgingival scaling to mean debridement.

Data extraction and critical appraisal of individual
studies. In groups of 2 (1 ADA staff member and 1
panelist for each paper), the authors independently
reviewed and extracted the relevant data from included
studies and appraised each study with the Cochrane Risk
of Bias Tool."® Details on the tool and summaries of the
extracted data and critical appraisals are presented else-
where.® In short, 6 domains are assessed and judged as

ABBREVIATION KEY. ADA: American Dental Association.
CAL: Clinical attachment level. CHX: Chlorhexidine. DH:
Doxycycline hyclate. MM: Minocycline microspheres.
Nd:YAG: Neodymium:yttrium-aluminum-garnet. Non-PDT:
Nonphotodynamic therapy. PDT: Photodynamic therapy.
RCT: Randomized controlled trial. SDD: Subantimicrobial-
dose doxycycline. SRP: Scaling and root planing.

JADA 146(7) http://jada.ada.org July 2015 509


http://jada.ada.org

TABLE 1
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Level of certainty in the body of evidence included
within the systematic review.*

LEVEL OF CERTAINTY IN
EFFECT ESTIMATE

DESCRIPTION

High

The body of evidence usually includes consistent results from well-
designed, well-conducted studies in representative populations.
This conclusion is unlikely to be affected strongly by the results of
future studies.

This statement is established strongly by the best available evidence.

Moderate

As more information becomes available, the magnitude or direction
of the observed effect could change, and this change could be large
enough to alter the conclusion.

This statement is based on preliminary determinations from the current
best available evidence, but confidence in the estimate is constrained by 1
or more factors, such as the following:

== Limited number or size of studies

== Plausible bias that raises some doubt about the results

== Inconsistency of findings across individual studies

== |Imprecision in the summary estimate

= Limited applicability because of the populations of interest

== Evidence of publication bias

== Lack of coherence in the chain of evidence

Low

More information could allow a reliable estimation of effects on
health outcomes.

The available evidence is insufficient to support the statement, or the
statement is based on extrapolation from the best available evidence. The
evidence is judged to be insufficient, or the reliability of estimated effects is

averages. Whole-mouth mea-
surements may lead to under-
estimation of the treatment
effect by including healthy sites
in the computation of teeth or
mouth averages or of changes
over time. The estimates in the
meta-analyses include studies
in which the investigators re-
ported at these different levels
of assessment.

Determining the level of
certainty in the evidence. We
reviewed overall results for
each treatment or adjunct and
assessed the level of certainty
in the evidence as high, mod-
erate, or low (Table 1).°

RESULTS

Literature search and screen-
ing. The initial search yielded
1,681 unique records after du-

limited by factors such as the following:
== Limited number or size of studies

== |mprecision in the summary estimate
== Gaps in the chain of evidence

== Evidence of publication bias

== Plausible bias that seriously weakens confidence in the results
== Inconsistency of findings across individual studies

== Findings not applicable to the populations of interest

== Lack of information on important health outcomes

plicates were removed. After
the updated search, we
screened 1,944 records by title
and abstract and 483 by full
text. We included 72 studies in
the final analyses. We found no
additional citations through

* Reproduced with permission from the American Dental Association.’

reviewing references of rele-

low, unclear, or high risk of bias. Furthermore, a sum-
mary assessment risk of bias of the outcome across do-
mains and across studies was conducted according to the
Cochrane Handbook.” We extracted information con-
cerning adverse effects, which are described fully in the
clinical practice guideline’ associated with this systematic
review and in the unabridged version.’

Data synthesis and meta-analysis: evaluating the
effect of the intervention. We decided to use CAL as the
primary outcome to compare the effectiveness of various
periodontal therapies. We chose to subgroup results on
the basis of trial design. We chose not to stratify the
studies according to levels of disease at baseline. In
assessing the effectiveness of SRP alone (question 1), we
compared mean change in CAL between SRP and con-
trols. To assess adjuncts (question 2), we compared mean
changes between groups receiving SRP and those
receiving SRP plus an adjunct. We conducted meta-
analyses by using the random effects model.

We noted inconsistency among studies regarding the
number of tooth sites and teeth assessed. Investigators in
some studies reported data for periodontal sites, whereas
others reported data at the tooth level and whole-mouth
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vant systematic reviews. Char-

acteristics of included and
excluded studies, including reasons for exclusion, are
available elsewhere.’ Figure 1 shows the study flow
diagram.

Evidence summary. Tables 2 and 3 present evidence
profile summaries from the 72 included studies of 10
nonsurgical treatments. Further detailed information
regarding the critical appraisals and extracted study in-
formation is available elsewhere.’

SRP. General description of studies. Eleven studies
met the inclusion criteria for reporting the effect of SRP
compared with no treatment, supragingival scaling, or
debridement on chronic periodontitis.” ** Six were split-
mouth studies,”® ™ and 5 were parallel-group studies.”***
All studies were small (from 7 to 43 per group). The
studies were published between 1983 and 2014. One
study™ included only participants with type 2 diabetes,
and another™ only participants with chronic obstructive
pulmonary disease.

Critical appraisal. Figure 2 depicts the judgments of
bias according to domain. We judged the overall risk of
bias from this body of evidence as unclear.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with no treatment,
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SRP treatment resulted in
a 0.49-millimeter gain in

CAL (95% confidence in-

terval [CI], 0.36-0.62 mm)
(Figure 3).""" Two of the
observations were out-

Records identified through
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database searching (n = 2,628)

Systematic reviews searched
for additional records (n = 41)
Additional records identified (n = 27)

liers, with 1 study™ having
a large benefit and 1
study” having a small
standard error; however,
when we removed these

2 studies, the result re-
mained statistically sig-
nificant (0.43; 95% CI,
0.19-0.67). We judged the
overall level of certainty in
the evidence to be moder-
ate on the basis of the ev-
idence profile in Table 2.

Systemic SDD and
SRP. General descrip-
tion of studies. SDD
(Periostat, CollaGenex
Pharmaceuticals) is
considered a host-
modulating agent. Spe-
cifically, it inhibits host
collagen-degrading en-
zymes.””* Eleven
studies® ** in 12 publica-
tions met the inclusion
criteria for reporting the
effect of SRP plus SDD
versus SRP alone. All
were parallel-group trials.
Sample sizes ranged from 7 to 133 per treatment group.
The studies were published between 2000 and 2011. With
respect to participants, investigators in 1 study included
only institutionalized geriatric patients,*’ and investiga-
tors in 2 included adults with diabetes.”"*

Critical appraisal.
eFigure 1 (available online at the end of this article) de-
picts the judgments of bias according to domain. We
judged the overall risk of bias from this body of evidence
as unclear.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone,
SRP plus SDD resulted in a 0.35-mm mean gain in CAL
(95% CI, 0.15-0.56) (Figure 4).""* We judged the overall
level of certainty in the evidence to be moderate on the
basis of the evidence profile in Table 3.

Systemic antimicrobials and SRP. General descrip-
tion of studies. Twenty-four studies'®***>*>% % met
the inclusion criteria for reporting the effect of SRP plus
a systemic antimicrobial versus SRP alone. All were
parallel-group trials. The sample sizes were relatively

Records screened (n = 1,944)

Full-text articles assessed for
eligibility (n = 483)

Citations yielded through updated
literature search in July 2014
(n=315)

Total after duplicate records were
removed, including updated search
(n=1,944)

Records excluded (n = 1,461)

Full-text articles excluded,
with reasons (n = 411)

Studies included in quantitative synthesis
(meta-analysis), including updated search results
in July 2014 (n=72)

Figure 1. Flow diagram of literature search and screening process.

small, ranging from 7 to 46 per treatment group. The
studies were published between 1983 and 2014. Investi-
gators in 2 studies included only patients with dia-
betes,””** and investigators in 1 study’” reported results
subgrouped according to smoking status.

We decided to combine all antimicrobials into
1 treatment class for an overall analysis and 1 evi-
dence profile. The study investigators reported on
6 major groups of antimicrobials: amoxicillin and
metronidazole combination therapy,'®*+447:50560
metronidazole,”*>®" erythromycin analogues (azithro-
mycin39’46’49’51’56’59 and clarithromycin®), moxifloxacin*’
(a fourth-generation fluoroquinolone antibacterial
agent), and others (for example, tetracycline’”*”* and
doxycycline™**** as the antimicrobial dose of doxycy-
cline, not to be confused with SDD, which is covered in
a separate section). The variety of dosing regimens used
for each szlstemic antimicrobial drug is described
elsewhere.

Critical appraisal. eFigure 2 (available online at
the end of this article) depicts the judgments of bias
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TABLE 2
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supragingival scaling, or debridement.

Evidence profile summary: scaling and root planing versus no treatment,

THERAPY LEVEL OF CERTAINTY ASSESSMENT CRITERIA LEVEL OF BENEFIT,*
- - - — — —— CERTAINTY | MILLIMETERS
Quantity of Risk of | Consistency | Applicability’ | Precision | Publication
Evidence Bias Bias
No. No. of
of | participants
RCTs*

Scaling and Root 11 331 Unclear | Consistent | Yes No serious | None Moderate | 0.49 (0.36-0.62)
Planing Versus imprecision | detected
No Treatment, (P = .707)%
Supragingival Scaling,
or Debridement

* RCT: Randomized controlled trial.

t Applicability refers to whether the study results are applicable to populations of interest in real-world circumstances.

t Benefit is mean difference (95% confidence interval) in clinical attachment level.

§ When there were 10 or more studies for a treatment, the authors undertook an assessment of publication bias by means of visual inspection and an
Egger test for funnel plot asymmetry. See the complete article for further details.

according to domain. We judged the overall risk of bias
as unclear.

Results of intervention and assessment of the level
of certainty in the evidence. Compared with SRP
alone, SRP plus systemic antimicrobials resulted in
a 0.35-mm mean gain in CAL (95% CI, 0.20-0.51)
(Figure 5).%292>394°6> We judged the overall level of
certainty in the evidence to be moderate on the basis of
the evidence profile in Table 3.

Locally delivered antimicrobials and SRP. Chlo-
rhexidine chips and SRP. General description of stud-
ies. Investigators in 6 studies compared the effects of SRP
plus the local delivery of chlorhexidine chips with SRP
alone on chronic periodontitis.”” ®® Four were split-
mouth studies,”>* %" and 2 were parallel-group
studies.”**® All but 2 trials>*” had small sample sizes
(ranging from 12 to 25 participants per group); the larger
studies included between 82 and 116 participants per
treatment arm. The studies were conducted from 2001
through 2011.

Critical appraisal. eFigure 3 (available online at the
end of this article) depicts the judgments of bias ac-
cording to domain. We judged the overall risk of bias as
unclear.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone,
SRP plus chlorhexidine chips resulted in a 0.40-mm
mean gain in CAL (95% CI, 0.24-0.56) (Figure 6).”%
We judged the overall level of certainty in the evidence
to be moderate on the basis of the evidence profile in
Table 3.

DH gel and SRP. General description of studies.
Three small studies met the inclusion criteria for report-
ing the effect of SRP plus the local delivery of DH gel
compared with SRP alone.”””" Two were split-mouth
studies,”””" and 1 study’® was a parallel-group trial. The
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sample sizes ranged from 10 to 22 participants per group.
The studies were conducted between 2004 and 2006. All
participants in the study by Martorelli de Lima and
colleagues’” had type 1 diabetes mellitus.

Critical appraisal. eFigure 4 (available online at the
end of this article) depicts the judgments of bias according
to domain. We judged the overall risk of bias as unclear.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone, SRP
plus DH gel resulted in a 0.64-mm mean gain in CAL
(95% CI, 0.00-1.28) (Figure 7).””7" We judged the overall
level of certainty in the evidence to be low on the basis of
the evidence profile in Table 3.

Minocycline microspheres and SRP. General de-
scription of studies. Three small”’7>73 and 2 relatively
large and unpublished new drug application studies
(Study 103A and Study 103B available in 1 document’™)
met the inclusion criteria for reporting the effect of SRP
plus the local delivery of minocycline microspheres
compared with SRP alone. The sample sizes in the small
studies ranged from 10 to 15 participants per group,
whereas the unpublished study sample sizes ranged from
121 to 128 per group. One study had a split-mouth
design,”” whereas the others were parallel-group studies.
The studies were conducted between 2000 and 2004. All
participants in the study by Skaleric and colleagues’® had
type 1 diabetes.

Critical appraisal. eFigure 5 (available online at the
end of this article) depicts the judgments of bias ac-
cording to domain. We judged the overall risk of bias
as unclear.

Results of intervention and assessment of the level
of certainty in the evidence. Compared with SRP alone,
SRP plus minocycline microspheres resulted in a 0.24-
mm mean gain in CAL (95% CI, —0.06 to 0.55) in
Figure 8.”77%7% We judged the overall level of certainty
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TABLE 3
- '. O - - - - -
Evidence profile summary: scaling and root planing with adjuncts versus scaling
-
and root planing alone.
THERAPY LEVEL OF CERTAINTY ASSESSMENT CRITERIA LEVEL OF BENEFIT,*
- - - — — ——CERTAINTY| MILLIMETERS
Quantity of Risk of | Consistency | Applicability’ | Precision | Publication
Evidence Bias Bias
No. No. of
of |participants
RCTs*
SRPS and Systemic 11 813 Unclear | Moderate Yes No serious |None Moderate [0.35 (0.15-0.56)
Subantimicrobial- inconsistency imprecision | detected
Dose Doxycycline P=.121)1
SRP and Systemic 24 1,086 Unclear | Substantial |Yes No serious |None Moderate [0.35 (0.20-0.51)
Antimicrobials inconsistency imprecision | detected
(P = .803)"
SRP and Chlorhexidine| 6 316 Unclear | Consistent | Yes No serious | Too few Moderate | 0.40 (0.24-0.56)
Chips imprecision | studies
to assess
SRP and Doxycycline 3 64 Unclear | Moderate Yes Serious Too few Low 0.64 (0.00-1.28)
Hyclate Gel inconsistency imprecision | studies
to assess
SRP and 5 572 Unclear | Moderate Yes Serious Too few Low 0.24 (—0.06 to 0.55)
Minocycline inconsistency imprecision | studies
Microspheres to assess
SRP and Diode Laser 10 306 Low Inconsistent |Yes Serious None Moderate [0.53 (0.06-1.00)
(PDT¥) imprecision | detected
(P = 0.679)
SRP and Diode Laser 4 98 Unclear | Substantial |Yes Serious Too few Low 0.21 (—0.23 to 0.64)
(non-PDT) inconsistency imprecision | studies
to assess
SRP and Nd:YAG** 3 82 Unclear | Moderate Yes Serious Too few Low 0.41 (—0.12 to 0.94)
Laser inconsistency imprecision | studies
to assess
SRP and Erbium Laser 3 82 Low Inconsistent |Yes Serious Too few Low 0.18 (—0.63 to 0.98)
imprecision | studies
to assess
* RCT: Randomized controlled trial.
t Applicability refers to whether the study results are applicable to populations of interest in real-world circumstances.
} Benefit is mean difference (95% confidence interval) in clinical attachment level.
§ SRP: Scaling and root planing.
{| When there were 10 or more studies for a treatment, the authors undertook an assessment of publication bias by means of visual inspection and an
Egger test for funnel plot asymmetry. See the complete article for further details.
# PDT: Photodynamic therapy.
** Nd:YAG: Neodymium:yttrium-aluminum-garnet.

in the evidence to be low on the basis of the evidence
profile in Table 3.

Nonsurgical use of lasers and SRP. We analyzed all
studies that met the inclusion criteria of nonsurgical
application of a laser (pocket disinfection), and we did
not consider studies in which the investigators used
lasers for alternative surgical therapy. Several types of
lasers are used nonsurgically as adjunctive treatments
with SRP. The lasers are categorized primarily by the
wavelength of the emitted light. Five categories of la-
sers are included and described here. One laser type
was not available in the United States (potassium
titanyl phosphate),” and we did not include that laser.
There are no standard operating protocols (such as
power intensity and density, power, spot size, energy,
repetition rate, tip size, pulsing versus continuous

mode, mean energy loss, or time of application) for the
lasers.

PDT diode laser and SRP. General description of
studies. Ten studies” ** published between 2008 and 2014
met the inclusion criteria for reporting the effect of SRP
plus a PDT diode laser (wavelength, 660-810 nanome-
ters) versus SRP alone. Six studies’>””*"** were split-
mouth trials, and 4 studies”””**** were parallel-group
trials. The sample sizes were relatively small, ranging
from 12 to 44 per treatment group.

Critical appraisal. eFigure 6 (available online at the end
of this article) depicts the judgments of bias according to
domain. We judged the overall risk of bias as low.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone, SRP
plus PDT diode laser resulted in a 0.53-mm mean gain in
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Random Sequence Generation
Allocation Concealment
Masking of Participants

Masking of Personnel

Same Group Treatment, Except for
Intervention

DOMAIN

Masking of Outcomes Assessment
Incomplete Outcome Data

Selective Reporting

T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 20 100

PERCENTAGE

I Low Risk of Bias [0 Unclear Risk of Bias [ High Risk of Bias

Figure 2. Risk of bias as a percentage of included studies for scaling and root planing according to domain.

No

Mean SRP Treatment Mean Difference Mean Difference
Study or Subgroup Difference SE  Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Split mouth
Lindhe and Colleagues,2° 1983 1.8 0.63 7 7 1.1%  1.80 (0.57-3.03)
Neill and Mellonig,2! 1997 0.8 0.59 10 10 1.3%  0.80 (-0.36 to 1.96) —
Ng and Bissada,22 1998 0.5 0.29 8 8 5.2%  0.50 (-0.07 to 1.07) =
Berglundh and Colleagues,'8 1998 1 0.63 8 8 1.1%  1.00 (-0.23 to 2.23) —
Kahl and Colleagues,'® 2007 0.65  0.39 20 20 2.9%  0.65 (-0.11 to 1.41) A
Rotundo and Colleagues,23 2010 0.3 0.51 26 26 1.7%  0.30 (-0.70 to 1.30) B —
Subtotal (95% CI) 79 79 13.3%  0.69 (0.33-1.04) <o
Heterogeneity: 12 = 0.00; y2 = 4.41, df =5, P =..49; I> = 0%
Test for overall effect: z=3.77 (P = .0002)
1.1.2 Parallel group
Jones and Colleagues,25 1994 0.5 0.08 6 10 68.8%  0.50 (0.34-0.66) [ |
Van Dyke and Colleagues,?’ 2002 0.3 0.3 12 13 4.9%  0.30 (-0.29 to 0.89) e
Ribeiro and Colleagues,2% 2008 -0.15  0.45 13 12 2.2% -0.15 (-1.03 to 0.73) —_—
Chen and Colleagues,2% 2012 (versus debridement)  0.41 0.34 42 20 3.8%  0.41 (-0.26 to 1.08) e
Chen and Colleagues,2* 2012 (versus polish) 0.44 032 43 21 43%  0.44 (-0.19 to 1.07) ———
Zhou and Colleagues,28 2014 (versus no treatment)  0.88 0.62 10 20 1.1%  0.88 (-0.34 to 2.10) —
Zhou and Colleagues,28 2014 (versus scale) 0.08  0.54 10 20 1.5%  0.08 (-0.98 to 1.14) _—
Subtotal (95% CI) 136 116 86.7%  0.46 (0.32-0.60) ¢
Heterogeneity: 12 = 0.00; 32 = 3.35, df = 6, P = .76; I> = 0%
Test for overall effect: z= 6.50 (P <.00001)
Total (95% CI) 215 195 100%  0.49 (0.36-0.62) ¢
Heterogeneity: 12 = 0.00; x2 = 9.05, df = 12, P = ..70; I> = 0% T T T T
Test for overall effect: z=7.42 (P <.00001) -2 -1 0 1 2
Test for subgroup differences: 2 = 1.30, df = 1, P = .25; I> = 23.0% Favors no treatment  Favors SRP

Figure 3. Meta-analysis of studies on scaling and root planing (SRP) grouped according to study design; mean difference in clinical attachment level is
in millimeters. Weighted percentages may not add up due to rounding and significant figures reported. CI: Confidence interval. df: Degrees of freedom.
IV, Inverse-variance: |. SE: Standard error.

CAL (95% CI, 0.06-1.00) (Figure 9).”** We judged the Non-PDT diode laser and SRP. General description

overall level of certainty in the evidence to be moderate  of studies. Four studies® * published between 2008 and
on the basis of the evidence profile in Table 3. 2014 met the inclusion criteria for reporting the effect
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Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Low dose doxycycline
Caton and Colleagues,n 2000 0.27 0.13 87 84 19.6% 0.27 (0.02-0.52) -
Emingil and Colleagues,3%35 2004 0.7 1.09 10 10 0.9% 0.70 (-1.44 to 2.84) e
Preshaw and Colleagues,*2 2004 0.41 0.15 107 107 17.8% 0.41 (0.12-0.70) =
Mol d and Colleagues,*? 2005 2.52 0.64 12 12 2.4% 2.52 (1.27-3.77)
Needl and Coll 412007 0.23 0.12 16 18 20.5% 0.23 (-0.01 to 0.47) -
Haffajee and Colleagues,® 2007 0.08 0.14 20 23 18.7% 0.08 (-0.19 to 0.35) -
Emingil and Colleagues,3 2008 0.3 0.75 12 12 1.8% 0.30 (-1.17 to 1.77) —_—t
Gurkan and Colleagues,38 2008 0.78 0.92 13 13 1.2% 0.78 (-1.02 to 2.58) —
Deo and Colleagues,33 2010 0.67 0.27 10 10 9.8% 0.67 (0.14-1.20) —_—
Al Mubarak and Colleagues,' 2010 0.31 0.43 93 98 4.9% 0.31 (-0.53 to 1.15) —t—
Emingil and Colleagues,37 2011 0.1 0.65 23 23 2.4% 0.10 (-1.17 to 1.37) —_—
Total (95% CI) 403 410  100.0% 0.35 (0.15-0.56) ¢
Heterogeneity: 12 = 0.04; x2 = 17.80, df = 10, P = .06; I2 = 44% T T T T
Test for overall effect: z=3.38 (P =.0007) -2 -1 0 1 2
Test for subgroup differences: Not applicable Favors SRP Favors SDD + SRP

Figure 4. Meta-analysis of studies on scaling and root planing (SRP) plus subantimicrobial-dose doxycycline (SDD) versus SRP alone; mean difference
in clinical attachment level is in millimeters. Cl: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

of SRP plus a non-PDT diode laser (wavelength, 808-980
nm). Three were split-mouth studies,”** and 1 study™
was a parallel-group study. Euzebio Alves and col-
leagues® tested only 1 site per mouth with each treatment.
The sample sizes were relatively small, between 13 and 36.

Critical appraisal. eFigure 7 (available online at the
end of this article) depicts the judgments of bias ac-
cording to domain. We judged the overall risk of bias as
unclear.

Results of intervention and assessment of the level
of certainty in the evidence. Compared with SRP
alone, SRP plus non-PDT diode laser resulted in a
0.21-mm mean gain in CAL (95% CI, —0.23 to 0.64)
(Figure 10).”% We judged the overall level of certainty
in the evidence to be low on the basis of the evidence
profile in Table 3.

Nd:YAG laser and SRP. General description of stud-
ies. Three studies”***° met the inclusion criteria for
reporting the effect of SRP plus an Nd:YAG laser
(wavelength, 1,064 nm). All were split-mouth studies
with small sample sizes (10 to 26 participants). In-
vestigators in 1 study’® compared the effects of the
addition of Nd:YAG lasers to SRP in smokers versus
nonsmokers in 2 arms of the study.

Critical appraisal. eFigure 8 (available online at the
end of this article) depicts the judgments of bias ac-
cording to domain. We judged the overall risk of bias as
unclear.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone, SRP
plus Nd:YAG laser resulted in a 0.41-mm mean gain in
CAL (95% CI, —0.12 to0 0.94) (Figure 11).”"**°° We judged
the overall level of certainty in the evidence to be low on
the basis of the evidence profile in Table 3.

Erbium laser and SRP. General description of stud-
ies. Three studies™*"** published in 2010 and 2011 met

the inclusion criteria for reporting the effect of SRP
plus an erbium laser (either erbium,chromium:yttrium-
scandium-gallium-garnet® or erbium:yttrium-
aluminum-garnet,”°* with wavelengths of 2.79 and

2.94 Wm, respectively). All were split-mouth studies with
small sample sizes (19 to 33 participants).

Critical appraisal. eFigure 9 (available online at the
end of this article) depicts the judgments of bias according
to domain. We judged the overall risk of bias as low.

Results of intervention and assessment of the level of
certainty in the evidence. Compared with SRP alone, SRP
plus erbium laser resulted in a 0.18-mm mean gain in
CAL (95% CI, —0.63 to 0.98) (Figure 12).*7"%> We judged
the overall level of certainty in the evidence to be low on
the basis of the evidence profile in Table 3.

Summary statements on nonsurgical use of
lasers. Unlike other instruments, lasers have no defined
and accepted protocols for standard usage. Because every
operator determines his or her own protocol on the basis
of anecdotal rules or experiences, the potential for adverse
events to the tooth and patient is higher than it is with
other local delivery systems. Also, every laser wavelength
is different and affects the hard and soft tissues differently,
making comparisons between lasers unpredictable and
often incorrect. Common protocols are needed for each
laser used in nonsurgical therapy of chronic periodontitis
to allow for repeatable results and comparisons among
studies in the literature. The wide ranges found in the few
studies considered for CAL gain or loss demonstrate the
need for larger sample sizes and additional studies to
evaluate properly the potential benefits of laser use as an
adjunct to SRP. At this time, on the basis of the criteria set
in this systematic review, there is insufficient evidence
with any laser wavelength except PDT diode lasers to
define accurately the benefits for adjunctive nonsurgical
therapy of periodontitis with evidence-based literature.
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Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1A icillin/metronidazol
Flemmig and Colleagues,*5 1998 0.17 0.22 18 20 4.1%  0.17 (-0.26 to 0.60) R
Berglundh and Colleagues,'® 1998 0.1 0.63 8 8 1.3% 0.10 (-1.13 to 1.33) —
Mombelli and Colleagues,>° 2005 1.8 15 7 7 0.3%  1.80 (-1.14 to 4.74)
Ribeiro and Colleagues,>> 2009 0.12 0.31 13 12 3.1% 0.12 (-0.49 to 0.73) —
Cionca and Colleagues,** 2009 0 0.12 23 24 5.2%  0.00 (-0.24 to 0.24) —
Goodson and Colleagues,*7 2012 0.61 0.26 26 23 3.6% 0.61 (0.10-1.12) —_—
Miranda and Colleagues,° 2014 117 027 27 23 3.5% 1.17 (0.64-1.70) —_—
Subtotal (95% CI) 122 117  21.1% 0.39 (0.01-0.77) S

Heterogeneity: 12 = 0.15; 2 = 19.27, df = 6, P = .004; I2 = 69%
Test for overall effect: z=2.00 (P =.04)

1.1.2 Metronidazole

Palmer and Colleagues,52 1999 (N kers) 026 0.18 21 18 45% 0.26 (-0.09 to 0.61) 1
Palmer and Colleagues,52 1999 (Smokers) -0.04 024 10 9  3.8% -0.04(-0.51 to 0.43) —
Haffajee and Colleagues,3® 2007 (Metronidazole) 024 0.17 24 12 4.6%  0.24 (-0.09 to 0.57) e
Preus and Colleagues,5' 2013 0.17 0.19 45 46 4.4%  1.17 (-0.20 to 0.54) ——
Subtotal (95% CI) 100 85 17.4%  0.18 (0.00-0.37) 7S

Heterogeneity: 12 = 0.00; x2 = 1.16, df = 3, P = .76; I% = 0%
Test for overall effect: z=1.94 (P =.05)

1.1.3 Azithromycin

Mascarenhas and Colleagues,*® 2005 0.6 0.53 15 15 1.6% 0.60 (-0.44 to 1.64) —

Gomi and Colleagues,*6 2007 1.15 0.6 17 17 1.4% 1.15 (-0.03 to 2.33)

Haffajee and Colleagues,3® 2007 (Azithromycin) 0.04 0.17 25 1 4.6%  0.04 (-0.29 to 0.37) ——
Yashima and Colleagues,? 2009 (Full Mouth) 02 0.09 10 5 5.5%  0.20 (0.02-0.38) =
Yashima and Colleagues,3” 2009 (Partial Mouth) 03 0.1 10 5 5.3%  0.30 (0.08-0.52) ——

Oteo and Colleagues,3! 2010 0.48 0.19 15 13 4.4% 0.48 (0.11-0.85) —_—
Sampaio and Colleagues,35 2011 -0.02 0.52 20 20 1.7% -0.02 (-1.04 to 1.00) e —
Han and Colleagues,“ 2012 0.01 0.17 14 14 4.6% 0.01 (-0.32 to 0.34) ——
Martande and Colleagues,*® 2014 1 0.29 35 35 3.3% 1.00 (0.43-1.57) —_—
Subtotal (95% CI) 161 135  325% 0.29 (0.11-0.47) 'S

Heterogeneity: t2 = 0.03; x2 = 15.14, df = 8, P = .06; I2 = 47%
Test for overall effect: z=3.17 (P =.002)

1.1.4 Clarithromycin
Pradeep and Colleagues,33 2011 1.07 0.1 18 19 5.4% 1.07 (0.87-1.27)

Subtotal (95% CI) 18 19  5.4% 1.07 (0.87-1.27) ¢

Heterogeneity: Not applicable

Test for overall effect: z=10.70 (P <.00001)

1.1.5 Moxifloxacin

G h and Colleagues,*8 2008 (Moxifloxacin) 031 0.15 35 10 4.9% 0.31 (0.02-0.60) I

Subtotal (95% CI) 35 10 4.9% 0.31 (0.02-0.60) =

Heterogeneity: Not applicable

Test for overall effect: z=2.07 (P =.04)

1.1.6 Tetracyclines

Lindhe and Colleagues,2° 1983 (Tetracycline) 03 0.63 7 7 1.3% 0.30 (-0.93 to 1.53) —

Al-Joburi and Colleagues,*3 1989 (Tetracycline) 026 0.84 28 24 0.8%  0.26 (-1.39 to 1.91)

Ng and Colleagues,22 1998 (200 mg Doxycycline) 1.3 029 8 8 3.3% 1.30 (0.73-1.87) —_—

Ramberg and Colleagues,3* 2001 (Tetracycline) 031 0.13 28 61 5.1% 0.31 (0.06-0.56) —

G h and Colleagues,*8 2008 (200 mg Doxycycline)  0.11 0.15 36 1 4.9% 0.1 (-0.18 to 0.40) ——

Tsalikis and Colleagues,52 2014 (200/100 mg Doxycycline) -0.19  0.28 31 35 3.4% -0.19 (-0.74 to 0.36) —

Subtotal (95% CI) 138 146 18.8% 0.34 (-0.04 to 0.73) =

Heterogeneity: 12 = 0.13; x2 = 16.53, df = 5, P = .005; 12 = 70%

Test for overall effect: z=1.74 (P =.08)

Total (95% CI) 574 512 100.0% 0.35 (0.20-0.51) ¢

Heterogeneity: ©2 = 0.11; x2 = 112.57, df = 27, P < .00001; /1% = 76% T T —

Test for overall effect: z = 4.42 (P <.00001) -2 -1 0 1 2

Test for subgroup differences: 12 = 50.55, df = 5, P < .00001; /% = 90.1% Favors SRP Favors systemic
antimicrobials +

SRP

Figure 5. Meta-analysis of studies on scaling and root planing (SRP) plus systemic antimicrobials versus SRP alone, subgrouped according to anti-
microbial type; mean difference in clinical attachment level is in millimeters. Weighted percentages may not add up due to rounding and significant
figures reported. CI: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. mg: Milligrams. SE: Standard error.
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Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Split mouth
Heasman and Colleagues,55 2001 0.28 0.15 24 24 24.5% 0.28 (-0.01 to 0.57) —8—
Azmak and Colleagues,®3 2002 0.1 0.25 20 20 9.8% 0.10 (-0.39 to 0.59) —_—
Paol io and Coll 66 2008 0.5 0.13 116 116 31.1% 0.50 (0.25-0.75) ——
Paol io and Coll 67 2008 0.6 0.15 82 82  24.5% 0.60 (0.31-0.89) —a—
Subtotal (95% CI) 242 242  89.9%  0.42 (0.23-0.61) <&
Heterogeneity: 12 = 0.01; 2 = 4.32, df = 3, P = .23; 12 = 30%
Test for overall effect: z=4.34 (P <.0001)
1.1.2 Parallel group
Sakarelli and Colleagues,58 2010 0 0.38 25 25 4.4% 0.00 (-0.74 to 0.74)
Gonzales and Colleagues,®4 2011 0.38 0.33 12 12 5.8% 0.38 (-0.27 to 1.03) _—
Subtotal (95% CI) 37 37 10.1%  0.22 (-0.27 to 0.70) -l
Heterogeneity: 12 = 0.00; 2 = 0.57, df = 1, P = .45; I2 = 0%
Test for overall effect: z=0.87 (P =.38)
Total (95% CI) 279 279 100.0%  0.40 (0.24-0.56) <&
Heterogeneity: 12 = 0.00; 52 = 5.54, df = 5, P =.35; I2 = 10% - - - -
Test for overall effect: z = 5.00 (P <.00001) 1 05 0 05 1
Test for subgroup differences: 32 = 0.56, df = 1, P = .45; I2 = 0% Favors SRP Favors chlorhexidine

chips + SRP

Figure 6. Meta-analysis of studies on scaling and root planing (SRP) plus chlorhexidine chips versus SRP alone, grouped according to study design;
mean difference in clinical attachment level is in millimeters. Weighted percentages may not add up due to rounding and significant figures reported.
CI: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

Mean Difference Mean Difference

Mean Experimental Control
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Split mouth
Martorelli de Lima and Colleagues,”! 2004 1.6 0.63 1 11 19.3% 1.60 (0.37-2.83) ——
Agan and Colleagues,®° 2006 0.12 0.4 10 10 30.8% 0.12 (-0.74 to 0.98) —
Subtotal (95% Cl) 21 21 50.1% 0.79 (-0.65 to 2.24) S
Heterogeneity: 12 = 0.80; x2 = 3.71, df = 1, P = .05; I2 = 73%
Test for overall effect: z=1.07 (P = .28)
4.1.2 Parallel group
Machion and Colleagues,”® 2004 059 025 22 21 49.9% 0.59 (0.10-1.08) ——
Subtotal (95% CI) 22 21 49.9% 0.59 (0.10-1.08) o
Heterogeneity: Not applicable
Test for overall effect: z=2.36 (P =.02)
Total (95% CI) 43 42 100.0% 0.64 (0.00-1.28) e
Heterogeneity: 12 = 0.15; y2 = 3.71, df =2, P = .16; I2 = 46% T T T T

Test for overall effect: z=1.97 (P =.05)
Test for subgroup differences: 2 = 0.07, df = 1, P = .80; I = 0%

-2 -1 0 1 2
Favors SRP Favors SRP + DH

Figure 7. Meta-analysis of studies on scaling and root planing (SRP) plus doxycycline hyclate (DH) gel versus SRP alone, subgrouped according to
study design; mean difference in clinical attachment level is in millimeters. Cl: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE:

Standard error.

DISCUSSION

As an expert panel, we critically appraised 72 randomized
controlled trials and summarized the information for
10 nonsurgical treatments for chronic periodontitis. On
average, SRP compared with no treatment resulted in a
0.5-mm improvement in CAL; we reached this conclu-
sion with a moderate level of certainty because there
were few trials.

We also assessed a variety of adjunctive therapies
in addition to SRP treatment. Adjuncts comprised both

systemic and locally applied modalities. The average
improvements in CAL with adjunctive use (over SRP as
a sole treatment) averaged between 0.2 and 0.6 mm. The
level of certainty in the evidence for all adjuncts was
either moderate or low.

We found 11 trials for SDD. With moderate certainty,
SDD showed a small and statistically significant ad-
junctive benefit. We found 24 trials using a variety of
systemic antimicrobials and regimens. With moderate
certainty, we found a statistically significant but small

JADA 146(7) http://jada.ada.org July 2015 517


http://jada.ada.org

] oriGINAL conTRIBUTIONS |

Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Split mouth
Henderson and Colleagues,” 2002 0.75 0.45 15 15 10.0% 0.75 (-0.13 to 1.63) -+
Subtotal (95% Cl) 15 15 10.0%  0.75 (-0.13 to 1.63) >
Heterogeneity: Not applicable
Test for overall effect: z=1.67 (P =.10)
4.1.2 Parallel group
Study 103A,74 2000 0.03 0.11 121 123 47.0%  0.03 (-0.19 to 0.25) o
Study 103B,74 2000 0.1 0.27 128 126 21.6% 0.10 (-0.43 to 0.63) —_—
Van Dyke and Colleagues,?” 2002 0.48 0.32 12 12 17.1% 0.48 (-0.15 to 1.11) 4
Skaleric and Colleagues,”> 2004 117 073 10 10 42%  1.17 (-0.26 to 2.60) —
Subtotal (95% CI) 27 271 90.0% 0.16 (~0.12 to 0.44) ’
Heterogeneity: 12 = 0.02; 2 = 3.96, df = 3, P = .27; I> = 24%
Test for overall effect: z=1.12 (P =.26)
Total (95% CI) 286 286 100.0% 0.24 (-0.06 to 0.55) ‘
Heterogeneity: 12 = 0.04; y2 = 5.96, df = 4, P = .20; I2 = 33% . . . .
Test for overall effect: z=1.56 (P =.12) 2 -1 0 1 2

i N = =21: 2=
Test for subgroup differences: x> = 1.56, df = 1, P = .21; I> = 35.8% Favors SRP Favors SRP + MM

Figure 8. Meta-analysis of studies on scaling and root planing (SRP) plus minocycline microspheres (MM) versus SRP alone, subgrouped according to
study design; mean difference in clinical attachment level is in millimeters. Weighted percentages may not add up due to rounding and significant
figures reported. CI: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Split mouth
Giannelli and Colleagues,” 2012 1.7 0.2 26 26 11.4% 1.70 (1.31-2.09) —
Berakdar and Colleagues,’® 2012 0.5 0.36 22 22 9.7%  0.50 (-0.21 to 1.21) —_—
Filho and Colleagues,?! 2012 1 0.32 12 12 10.1%  1.00 (0.37-1.63) _—
Theodoro and Colleagues,° 2012 -0.71 041 33 33 9.1% -0.71 (-1.51 to 0.09) _—
Dilsiz and Colleagues,’> 2013 0.04 025 24 24  109%  0.04 (-0.45 to 0.53) —
Alwaeli and Colleagues,82 2015 135 045 16 16 8.6%  1.35(0.47-2.23) _—
Subtotal (95% CI) 133 133 59.8%  0.66 (-0.09 to 1.41) —
Heterogeneity: 12 = 0.75; x2 = 45.44, df = 5, P < .00001; 12 = 89%
Test for overall effect: z=1.74 (P =.08)
1.1.2 Parallel group
Christodoulides and Colleagues,’® 2008 0.2 0.17 12 12 11.6%  0.20 (-0.13 to 0.53) -+
Chondros and Colleagues,’” 2009 0.2 0.27 12 12 10.7%  0.20 (-0.33 to 0.73) —t—
Luchesi and Colleagues,* 2013 -022 053 16 21 7.7% -0.22 (-1.26 to 0.82) _—
Betsy and Colleagues,?3 2014 1 0.32 44 44 10.1%  1.00 (0.37-1.63) —_—
Subtotal (95% CI) 84 89  402%  0.33 (-0.07 to 0.74) =
Heterogeneity: 12 = 0.09; 42 = 6.23, df =3, P=.10; I> = 52%
Test for overall effect: z=1.60 (P=.11)
Total (95% Cl) 217 222 100.0%  0.53 (0.06-1.00) .
Heterogeneity: 12 = 0.47; 2 = 61.58, df = 9, P < .00001; /2 = 85% T T T T
Test for overall effect: z=12.19 (P =.03) -2 -1 0 1 2
Test for subgroup differences: 2 = 0.56, df = 1, P = .45; I2 = 0% Favors SRP Favors SRP + PDT laser

Figure 9. Meta-analysis of studies on scaling and root planing (SRP) plus photodynamic therapy (PDT) diode laser versus SRP alone, grouped
according to study design; mean difference in clinical attachment level is in millimeters. Weighted percentages may not add up due to rounding and
significant figures reported. CI: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

benefit from systemic antimicrobials in aggregate. With Clinicians should bear in mind the ambiguity of
moderate certainty, we observed a statistically significant, the adjunctive benefits of DH gel and minocycline
moderate benefit with the adjunctive use of chlorhexi-  microspheres before recommending their use as part
dine chips. of the nonsurgical treatment of periodontitis. We found
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Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Split mouth
Caruso and Colleagues,38 2008 0.034 0.29 13 13 25.9% 0.03 (-0.53 to 0.60) —
Euzebio Alves and Colleagues,85 2013  -0.4 0.34 36 36 22.2% -0.40 (-1.07 to 0.27) —_—
Ustun and Colleagues,?7 2014 0.45 0.23 19 19 31.1% 0.45 (0.00-0.90) —a
Subtotal (95% CI) 68 68 79.1% 0.08 (-0.40 to 0.56) e

Heterogeneity: 12 = 0.10; x2 = 4.47, df =2, P=.11; I2 = 55%
Test for overall effect: z=0.31 (P =.75)

1.1.2 Parallel

Saglam and Colleagues,6 2014 0.7 0.36 15 15 20.9% 0.70 (-0.01 to 1.41) —
Subtotal (95% CI) 15 15 20.9% 0.70 (-0.01 to 1.41) e

Heterogeneity: Not applicable
Test for overall effect: z=1.94 (P = .05)

Total (95% ClI) 83 83 100.0% 0.21 (-0.23 to 0.64)

Heterogeneity: 12 = 0.10; x2 = 6.51, df = 3, P = .09; I = 54% T T 1 T T

Test for overall effect: z = 0.93 (P =.35) -1 -05 0 05 1

Test for subgroup differences: 2 =2.05, df =1, P=.15; I> =51.2% Favors SRP  Favors SRP + non-PDT

Figure 10. Meta-analysis of studies on scaling and root planing (SRP) plus nonphotodynamic therapy (non-PDT) laser versus SRP alone; mean
difference in clinical attachment level is in millimeters. Weighted percentages may not add up due to rounding and significant figures reported.
CI: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Neill and Colleagues,?! 1997 0.1 0.55 10 10 16.7% 0.10 (-0.98 to 1.18) —_—
Eltas and Colleagues,?° 2012 12 0.39 20 20 25.5%  1.20 (0.44-1.96) —
Eltas and Colleagues,®° 2012 (N: kers) 0.2 0.33 26 26 30.1%  0.20 (-0.45 to 0.85) ——
Eltas and Colleagues,®® 2012 (Smokers) 0.1 0.36 26 26 27.7%  0.10 (-0.61 to 0.81) ——
Total (95% Cl) 82 82 100.0%  0.41 (-0.12 to 0.94) o
Heterogeneity: 12 = 0.13; 2 = 5.57, df = 3, P = .13; 12 = 46% T T T T
Test for overall effect: z=1.52 (P =.13) -4 -2 0 2 4
Favors SRP Favors SRP +
Nd:YAG laser

Figure 11. Meta-analysis of studies on scaling and root planing (SRP) plus neodymium:yttrium-aluminum-garnet (Nd:YAG) laser versus SRP alone;
mean difference in clinical attachment level is in millimeters. Cl: Confidence interval. df: Degrees of freedom. IV: Inverse-variance. SE: Standard error.

Mean Experimental Control Mean Difference Mean Difference
Study or Subgroup Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rotundo and Colleagues,2 2010 -0.71 0.46 33 33 28.8% -0.71 (-1.61 to 0.19) ——
Lopes and Colleagues,2 2010 023 032 19 19 35.4%  0.23 (-0.40 to 0.86) —
Kelbauskiene and Colleagues,®' 2011 0.84  0.31 30 30 35.9%  0.84 (0.23-1.45) ——

Heterogeneity: 12 = 0.37; y2 = 7.90, df = 2, P = .02; I2 = 75% T T T T
Test for overall effect: z= 0.43 (P = .66) -2 -1 1 2
Favors SRP Favors SRP + Erbium Laser

Total (95% CI) 82 82  100.0%  0.18 (-0.63 to 0.98) ’
0

Figure 12. Meta-analysis of studies on scaling and root planing (SRP) plus erbium laser versus SRP alone; mean difference in clinical attachment level
is in millimeters. Weighted percentages may not add up due to rounding and significant figures reported. CI: Confidence interval. df: Degrees of
freedom. IV: Inverse-variance. SE: Standard error.

low certainty in the evidence for both of these estimated benefit, the data were also compatible with no

treatments. benefit. DH gel was developed and approved by the US
For DH gel, we observed a substantial adjunctive Food and Drug Administration as a stand-alone product

benefit; however, because of a wide CI around the (that is, used without SRP). We did not include use of

JADA 146(7) http://jada.ada.org July 2015 519


http://jada.ada.org

DH gel as a stand-alone product in this review. Garret
and colleagues®* did not find statistically significant
differences between DH gel and SRP.

For minocycline microspheres, we observed a small
adjunctive benefit. On the basis of the width of the CI,
the data for the microspheres also were compatible with
no benefit. The US Food and Drug Administration
approved minocycline microspheres on the basis of their
beneficial effect on probing depth, not CAL.

Unlike other instruments, lasers have no defined and
accepted protocols for standard usage. Many dental
providers establish their own protocol on the basis of
anecdotal rules or experiences. However, the potential
for adverse events was considered to be higher than for
other adjunctive treatment systems. Also, every laser type
and wavelength is different and affects the hard and soft
tissues differently, making comparisons between lasers
virtually impossible. We concluded that there are no
benefits for any laser type or wavelength except PDT
diode lasers.

Diabetes is a risk factor for chronic periodontitis.”
Five of the 72 studies included exclusively patients with
diabetes. We included these studies on patients with
diabetes with other studies of the same treatment. In-
vestigators in 1 study” tested SRP alone versus no
treatment and supragingival prophylaxis, investigators in
2 studies®™* tested SRP plus SDD versus SRP alone, in-
vestigators in 1 study’’ tested SRP plus DH gel versus
SRP alone, and investigators in 1 study’’ tested SRP plus
minocycline microspheres versus SRP alone. Because
there are only 1 or 2 studies per treatment exclusively on
patients with diabetes, we could not draw any conclusion
regarding the effect of SRP and adjuncts on chronic
periodontitis among patients with diabetes.

Smoking is a risk factor for chronic periodontitis.”®
Investigators in only 2 studies’*”” compared the effect of
treatment between smokers and nonsmokers: 1 study of
systemic antibiotics and 1 study of using an Nd:YAG
laser as adjunctive treatment. Investigators in 1 study
performed post hoc analyses comparing smokers with
nonsmokers; however, we rejected this study on the basis
of methodological concerns. Investigators in no other
studies compared results in smokers with those in non-
smokers. Therefore, we were unable to reach a general
conclusion regarding the effect of SRP or any of the
adjuncts in smokers versus nonsmokers.

LIMITATIONS

Of the evidence. There is an abundance of published
studies on the nonsurgical treatment of chronic peri-
odontitis. However, in this systematic review, we could
use only a reduced number of studies because of the
ambiguity in describing the tested treatment. For
example, investigators in many studies did not specify
clearly that root planing was performed or used terms
such as debridement.
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The literature is also inconsistent on what is a clinically
relevant outcome. Investigators in some studies defined
clinical relevance in attachment gain as low as 0.2 mm.

Another limiting factor was the lack of uniformity in
assigning levels of severity to chronic periodontitis. This
finding is a reflection on the lack of agreement and
multiple changes in the last 30 years in cutoff points to
categorize severity occurring. We strongly urge re-
searchers to report the numerical cutoffs used to describe
disease severity.

Investigators in many otherwise rigorous studies re-
ported changes in probing depth and not CAL. Although
probing depths are the routine clinical measure used in
most day-to-day treatment of patients, probing depths
do not distinguish the role of recession in the treatment
of periodontal diseases. Impressive reductions in probing
depth can be obtained through treatment-induced
recession. With the use of CAL, the reader can gauge the
magnitude of clinical improvement due to gain in soft-
tissue attachment to the root surface. In contrast, prob-
ing depths can be reduced as a result of both soft-tissue
reattachment and gingival recession.

Most of the included studies were small in terms of
the number of participants. Small studies can have a
problem with low statistical power. Investigators in
several of the included studies tested only 1 site per pa-
tient per treatment, whereas others provided measures
for the entire mouth.

A major concern in judging the reliability of the re-
sults is participant attrition. Many studies did not
include data on retention of participants and whether
there were differences in different treatment arms; this
ambiguity in turn influenced our ability to judge the
strength of the study’s findings. Also, investigators often
did not report issues regarding safety and adverse events.

Of the systematic review. For this systematic review,
we selected articles only in the English language. These
choices could lead to bias in the results and interpretations
if important studies published in languages other than
English exist because we did not capture them.

Although we captured the disease severity informa-
tion during the data abstraction process, we did not
assess the results across degrees of disease severity at
baseline. Also, because we chose to rely on CAL, we did
not review studies that provided results only in terms of
probing depth.

The competitive environment in which clinical tri-
als are financed and conducted, as well as the non-
reporting of negative results by some investigators or
publications, fosters publication bias.”” As a rule of
thumb, quantitative analysis of publication bias should
only be conducted when there are 10 or more studies
in the meta-analysis.”® Only 3 treatments in this sys-
tematic review met this criterion; therefore, the pres-
ence of publication bias for the other treatments is
unknown.


http://jada.ada.org

CONCLUSIONS

On average, treatment of chronic periodontitis with SRP
was associated with a 0.5-mm improvement in CAL
against no treatment at a moderate level of certainty. We
found benefits in 4 adjunctive therapies as compared
with SRP alone: systemic SDD, systemic antimicrobials,
chlorhexidine chips, and PDT with a diode laser at a
moderate level of certainty. We had a low level of cer-
tainty on the benefits of the other 5 adjunctive therapies.
Combinations of SRP with these assorted adjuncts
resulted in a range of average CAL improvements be-
tween 0.2 and 0.6 mm over SRP alone. We also assessed
the balance between the benefits and potential for
adverse events from each treatment. We make clinical
recommendations in a companion clinical practice
guideline.’ =

SUPPLEMENTAL DATA

Supplemental data related to this article can be found at:
http://dx.doi.org/10.1016/j.adaj.2015.01.028.

Dr. Smiley is a dentist in private practice in Grand Rapids, MI. He was the
chair of the panel.

Dr. Tracy is the assistant director, Center for Evidence-Based Dentistry,
Division of Science, American Dental Association, Chicago, IL, e-mail
tracys@ada.org. Address correspondence to Dr. Tracy.

Dr. Abt is an attending staff member, Department of Dentistry, Advocate
Illinois Masonic Medical Center, Chicago, IL.

Dr. Michalowicz is a professor and the Erwin Schaffer Chair in Peri-
odontal Research, Division of Periodontology, Department of Develop-
mental and Surgical Sciences, University of Minnesota, Minneapolis, MN.

Dr. John is an associate professor, Division of TMD and Orofacial Pain,
Department of Diagnostic and Biological Sciences, University of Minnesota,
Minneapolis, MN.

Dr. Gunsolley is a professor, Periodontics, Virginia Commonwealth
University, Richmond, VA.

Dr. Cobb is the interim director, Advanced Program, and professor
emeritus, Department of Periodontics, University of Missouri-Kansas City,
Kansas City, MO. He represented the American Academy of Periodontology
on the panel.

Dr. Rossmann is a professor and the chair, Department of Periodontics,
Texas A&M University Baylor College of Dentistry, Dallas, TX.

Dr. Harrel is an adjunct professor, Periodontology, Texas A&M University
Baylor College of Dentistry, Dallas, TX.

Dr. Forrest is the director, National Center for Dental Hygiene Research &
Practice, Ostrow School of Dentistry, University of Southern California, Los
Angeles, CA. She represented the American Dental Hygienists Association
on the panel.

Dr. Hujoel is a professor, Periodontics, Department of Oral Health Sci-
ences, School of Dentistry, and an adjunct professor, Epidemiology,
Department of Epidemiology, School of Public Health, University of
Washington, Seattle, WA.

Dr. Noraian is a periodontist in private practice, Bloomington, IL, and
Urbana, IL.

Dr. Greenwell is a professor and the director, Graduate Periodontics,
University of Louisville, Louisville, KY.

Dr. Frantsve-Hawley was the senior director, Center for Evidence-Based
Dentistry, Division of Science, American Dental Association, Chicago, IL,
when this article was written. She now is the executive director, American
Association of Public Health Dentistry, Springfield, IL.

Ms. Estrich is a health science research analyst, Division of Science,
American Dental Association, Chicago, IL.

Mr. Hanson was a health science research analyst, Division of Science,
American Dental Association, Chicago, IL, when this article was written. He
now is a research analyst, Incisent Labs, Chicago, IL.

1 ORIGINAL CONTRIBUTIONS |

Disclosures. Dr. Michalowicz has received research support from Ora-
Pharma and Atrix Laboratories in the past. Dr. Cobb was the principal
investigator of the University of Missouri-Kansas City site for a multicenter
clinical trial conducted by OraPharma (Arestin) and has been an unpaid
consultant for Hu-Freidy and Livionex. Dr. Hujoel is a national scientific
advisor for Delta Dental Plans. Dr. Noraian is a certified instructor for the
Institute for Advanced Laser Dentistry. Dr. Greenwell was part of a
multicenter study for Millennium Dental Technologies. None of the other
authors reported any disclosures.

This review was funded by the American Dental Association.

The panel acknowledges the efforts of the following people and their
commitment in helping complete this project: Dr. Gina Thornton-Evans,
a dental officer with the Division of Oral Health, Surveillance, Investigations
and Research Team, Centers for Disease Control and Prevention, Atlanta,
GA, participated in reviewing evidence throughout the project. Dr. Dave
Preble and Dr. Krishna Aravamudhan, American Dental Association (ADA)
Council on Dental Benefit Programs, Chicago, IL, served as liaisons and
edited the reports. Dr. Sheila Strock, ADA Council on Access, Prevention
and Interprofessional Relations, Chicago, IL, served as a liaison. Dr. Pam
Porembski, ADA Council on Dental Practice, Chicago, IL, served as a
liaison. ADA staff members Ms. Malavika Tampi, research assistant; Ms.
Sharon Myaard, senior manager of administrative services; Ms. Kathleen
Alexandrakis, senior project assistant; and Ms. Kathleen Dennis, senior
project assistant, Chicago, IL, all contributed to the project. Dr. Eugenio
Beltran, senior director, Center for Scientific Strategies & Information,
Chicago, IL, helped edit the final reports.

The panel also thanks the following people and organizations whose
valuable input during external peer review helped improve this report:
Dr. David Sarrett, Virginia Commonwealth University, Richmond, VA;
Dr. Robert W. Rives, ADA Council on Dental Benefit Programs nominee,
Jackson, MI; Dr. Linda Vidone, DentaQuest/Delta Dental of Massachu-
setts, Boston, MA; Ashley C. Grill, RDH, BSDH, MPH, ADHA, New
York, NY; ADA Council on Dental Practice, Chicago, IL; Dr. Alpdogan
Kantarci, Forsyth Institute and International Academy of Periodontology,
Cambridge, MA; Dr. Deborah Matthews, assistant dean and research
director, Graduate Periodontics Faculty of Dentistry, Dalhousie Univer-
sity, Halifax, Nova Scotia, Canada; Dr. Samantha Rutherford, Scottish
Dental Clinical Effectiveness Programme, National Health Service Edu-
cation for Scotland, Dundee, Scotland, UK; Professor Helen Worthington,
University of Manchester and Cochrane Oral Health Group, Manchester,
UK; Dr. Jane C. Atkinson, Center for Clinical Research, National Institute
of Dental and Craniofacial Research, Bethesda, MD; Dr. Donald J.
DeNucci, Center for Clinical Research, National Institute of Dental and
Craniofacial Research, Bethesda, MD; Dr. Sally Hewett, ADA Council on
Communications, Bainbridge Island, WA; Dr. Benjamin Youel, Academy
of General Dentistry, Chicago, IL; Dr. Jennifer Bone, Academy of General
Dentistry, Chicago, IL; and the American Academy of Periodontology,
Chicago, IL.

1. Thornton-Evans G, Eke P, Wei L, et al. Periodontitis among adults
aged =30 years: United States, 2009-2010. MMWR Surveill Summ. 2013;
62(suppl 3):129-135.

2. US Department of Health and Human Services. Oral Health in America:
A Report of the Surgeon General. Rockville, MD: US Department of Health
and Human Services, National Institute of Dental and Craniofacial
Research, National Institutes of Health; 2000. NIH publication 00-4713.

3. Eke P, Page RC, Wei L, Thornton-Evans G, Genco R]. Update of the
case definitions for population-based surveillance of periodontitis.

J Periodontol. 2012;83(12):1449-1454.

4. Eke PI, Dye B, Wei L, Thornton-Evans G, Genco R]. Prevalence of
periodontitis in adults in the United States: 2009 and 2010. ] Dent Res. 2012;
91(10):914-920.

5. Smiley CJ, Tracy SL, Abt E, et al. Evidence-based clinical practice guideline
on the nonsurgical treatment of chronic periodontitis by means of scaling and
root planing with or without adjuncts. JADA. 2015;146(7):525-535.

6. Smiley C, Tracy SL, Abt E, et al. Systematic Review and Meta-analysis
on the Nonsurgical Treatment of Chronic Periodontitis by Scaling and Root
Planing With or Without Adjuncts: Unabridged Report. Chicago, IL:
American Dental Association; 2015:178. Available at: http://ebd.ada.org/en/
evidence/guidelines/. Accessed March 20, 2015.

JADA 146(7) http://jada.ada.org July 2015 521


http://dx.doi.org/10.1016/j.adaj.2015.01.028
mailto:tracys@ada.org
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref1
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref1
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref1
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref1
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref2
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref2
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref2
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref2
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref3
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref3
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref3
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref4
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref4
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref4
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref5
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref5
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref5
http://ebd.ada.org/en/evidence/guidelines/
http://ebd.ada.org/en/evidence/guidelines/
http://jada.ada.org

7. Golub LM, Wolff M, Lee HM, et al. Further evidence that tetracyclines
inhibit collagenase activity in human crevicular fluid and from other
mammalian sources. | Periodontal Res. 1985;20(1):12-23.

8. Golub LM, Ciancio S, Ramamurthy NS, Leung M, McNamara TF.
Low-dose doxycycline therapy: effect on gingival and crevicular fluid
collagenase activity in humans. J Periodontal Res. 1990;25(6):321-330.

9. American Dental Association. ADA Clinical Practice Guideline
Handbook: 2013 Update. Chicago, IL: American Dental Association; 2013.

10. Michalowicz BS, Hodges JS, Pihlstrom BL. Is change in probing depth
a reliable predictor of change in clinical attachment loss? JADA. 2013;
144(2):171-178.

11. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal
therapy VII: bleeding, suppuration and probing depth in site with probing
attachment loss. J Clin Periodontol. 1985;12(6):432-440.

12. Badersten A, Nilveus R, Egelberg J. Scores of plaque, bleeding, sup-
puration, and probing depth to predict probing attachment loss: 5 years of
observation following nonsurgical periodontal therapy. J Clin Periodontol.
1990;17(2):102-107.

13. Claffey N, Egelberg J. Clinical characteristics of periodontal sites with
probing attachment loss following initial periodontal treatment. J Clin
Periodontol. 1994;21(10):670-679.

14. Imrey PB, Chilton NW, Pihlstrom BL, et al. Proposed guidelines for
American Dental Association acceptance of products for professional,
non-surgical treatment of adult periodontitis. J Periodont Res. 1994;29(5):
348-360.

15. CDT 2015: Dental Procedure Codes. Chicago, IL: American Dental
Association; 2014.

16. Higgins JPT, Altman DG, Sterne JAC. Assessing risk of bias in
included studies. In: Higgins JPT, Green S, eds. Cochrane Handbook for
Systematic Reviews of Interventions, Version 5.1.0 (updated March 2011). The
Cochrane Collaboration; 2011. Available at www.cochrane-handbook.org.

17. Higgins JPT, Green S, eds. Cochrane Handbook for Systematic Reviews
of Interventions Version 5.1.0 (updated March 2011). The Cochrane
Collaboration, 2011. Available at www.cochrane-handbook.org. Accessed
May 6, 2015.

18. Berglundh T, Krok L, Liljenberg B, et al. The use of metronidazole
and amoxicillin in the treatment of advanced periodontal disease: a pro-
spective, controlled clinical trial. J Clin Periodontol. 1998;25(5):354-362.

19. Kahl M, Haase E, Kocher T, Ruhling A. Clinical effects after sub-
gingival polishing with a non-aggressive ultrasonic device in initial ther-
apy. J Clin Periodontol. 2007;34(4):318-324.

20. Lindhe J, Liljenberg B, Adielsson B. Effect of long-term tetracycline
therapy on human periodontal disease. ] Clin Periodontol. 1983;10(6):590-601.

21. Neill ME, Mellonig JT. Clinical efficacy of the Nd:YAG laser for
combination periodontitis therapy. Pract Periodontics Aesthet Dent. 1997;
9(6 suppl):1-5.

22. Ng VW, Bissada NF. Clinical evaluation of systemic doxycycline and
ibuprofen administration as an adjunctive treatment for adult periodon-
titis. J Periodontol. 1998;69(7):772-776.

23. Rotundo R, Nieri M, Cairo F, et al. Lack of adjunctive benefit of Er:
YAG laser in non-surgical periodontal treatment: a randomized split-
mouth clinical trial. J Clin Periodontol. 2010;37(6):526-533.

24. Chen L, Luo G, Xuan D, et al. Effects of non-surgical periodontal
treatment on clinical response, serum inflammatory parameters, and
metabolic control in patients with type 2 diabetes: a randomized study.

J Periodontol. 2012;83(4):435-443.

25. Jones AA, Kornman KS, Newbold DA, Manwell MA. Clinical and
microbiological effects of controlled-release locally delivered minocycline
in periodontitis. J Periodontol. 1994;65(11):1058-1066.

26. Ribeiro IW, Sbrana MC, Esper LA, Almeida AL. Evaluation of the
effect of the GaAlAs laser on subgingival scaling and root planing. Pho-
tomed Laser Surg. 2008;26(4):387-391.

27. Van Dyke TE, Offenbacher S, Braswell L, Lessem J. Enhancing the
value of scaling and root-planing: Arestin clinical trial results. J Int Acad
Periodontol. 2002;4(3):72-76.

28. Zhou X, Han J, Liu Z, et al. Effects of periodontal treatment on lung
function and exacerbation frequency in patients with chronic obstructive
pulmonary disease and chronic periodontitis: a 2-year pilot randomized
controlled trial. J Clin Periodontol. 2014;41(6):564-572.

29. Reddy MS, Geurs NC, Gunsolley JC. Periodontal host modulation
with antiproteinase, anti-inflammatory, and bone-sparing agents: a sys-
tematic review. Ann Periodontol. 2003;8(1):12-37.

522 JADA 146(7) http://jada.ada.org July 2015

1 ORIGINAL CONTRIBUTIONS |

30. Gu Y, Walker C, Ryan ME, Payne JB, Golub LM. Non-antibacterial
tetracycline formulations: clinical applications in dentistry and medicine.
J Oral Microbiol. 2012;4:19227.

31. Al Mubarak S, Abou Rass M, Alsuwyed A, et al. A new paradigm
between mechanical scaling and root planing combined with adjunctive
chemotherapy for glycated hemoglobin improvement in diabetics. Intl ]
Diabetes Mellit. 201052(3):158-164.

32. Caton ]G, Ciancio SG, Blieden TM, et al. Treatment with sub-
antimicrobial dose doxycycline improves the efficacy of scaling and root
planing in patients with adult periodontitis. J Periodontol. 2000;71(4):521-532.

33. Deo V, Gupta S, Bhongade ML, Jaiswal R. Evaluation of sub-
antimicrobial dose doxycycline as an adjunct to scaling and root planing in
chronic periodontitis patients with diabetes: a randomized, placebo-
controlled clinical trial. ] Contemp Dent Pract. 2010;11(3):009-16.

34. Emingil G, Atilla G, Sorsa T, et al. The effect of adjunctive low-dose
doxycycline therapy on clinical parameters and gingival crevicular fluid
matrix metalloproteinase-8 levels in chronic periodontitis. J Periodontol.
2004;75(1):106-115.

35. Emingil G, Atilla G, Sorsa T, Savolainen P, Baylas H. Effectiveness of
adjunctive low-dose doxycycline therapy on clinical parameters and
gingival crevicular fluid laminin-5 gamma2 chain levels in chronic peri-
odontitis. J Periodontol. 2004;75(10):1387-1396.

36. Emingil G, Atilla G, Sorsa T, Tervahartiala T. The effect of adjunctive
subantimicrobial dose doxycycline therapy on GCF EMMPRIN levels in
chronic periodontitis. ] Periodontol. 2008;79(3):469-476.

37. Emingil G, Gurkan A, Atilla G, Kantarci A. Subantimicrobial-dose
doxycycline and cytokine-chemokine levels in gingival crevicular fluid.

J Periodontol. 2011;82(3):452-461.

38. Gurkan A, Emingil G, Cinarcik S, Berdeli A. Post-treatment effects of
subantimicrobial dose doxycycline on clinical parameters and gingival
crevicular fluid transforming growth factor-beta1 in severe, generalized
chronic periodontitis. Int ] Dent Hyg. 2008;6(2):84-92.

39. Haffajee AD, Torresyap G, Socransky SS. Clinical changes following
four different periodontal therapies for the treatment of chronic peri-
odontitis: 1-year results. J Clin Periodontol. 2007;34(3):243-253.

40. Mohammad AR, Preshaw PM, Bradshaw MH, et al. Adjunctive
subantimicrobial dose doxycycline in the management of institutionalised
geriatric patients with chronic periodontitis. Gerodontology. 2005;22(1):
37-43.

41. Needleman I, Suvan J, Gilthorpe MS, et al. A randomized-controlled
trial of low-dose doxycycline for periodontitis in smokers. J Clin Perio-
dontol. 2007;34(4):325-333.

42. Preshaw PM, Hefti AF, Novak M]J, et al. Subantimicrobial dose
doxycycline enhances the efficacy of scaling and root planing in chronic
periodontitis: a multicenter trial. ] Periodontol. 2004;75(8):1068-1076.

43. Al-Joburi W, Quee TC, Lautar C, et al. Effects of adjunctive treatment
of periodontitis with tetracycline and spiramycin. ] Periodontol. 1989;
60(10):533-539.

44. Cionca N, Giannopoulou C, Ugolotti G, Mombelli A. Amoxicillin
and metronidazole as an adjunct to full-mouth scaling and root planing of
chronic periodontitis. J Periodontol. 2009;80(3):364-371.

45. Flemmig TF, Milian E, Karch H, Klaiber B. Differential clinical
treatment outcome after systemic metronidazole and amoxicillin in pa-
tients harboring Actinobacillus actinomycetemcomitans and/or Porphyr-
omonas gingivalis. ] Clin Periodontol. 1998;25(5):380-387.

46. Gomi K, Yashima A, Nagano T, et al. Effects of full-mouth scaling
and root planing in conjunction with systemically administered azi-
thromycin. ] Periodontol. 2007;78(3):422-429.

47. Goodson JM, Haffajee AD, Socransky SS, et al. Control of periodontal
infections: a randomized controlled trial I—the primary outcome attach-
ment gain and pocket depth reduction at treated sites. J Clin Periodontol.
2012;39(6):526-536.

48. Guentsch A, Jentsch H, Pfister W, Hoffmann T, Eick S. Moxifloxacin
as an adjunctive antibiotic in the treatment of severe chronic periodontitis.
] Periodontol. 2008;79(10):1894-1903.

49. Mascarenhas P, Gapski R, Al-Shammari K, et al. Clinical response of
azithromycin as an adjunct to non-surgical periodontal therapy in
smokers. ] Periodontol. 2005;76(3):426-436.

50. Mombelli A, Brochut P, Plagnat D, Casagni F, Giannopoulou C.
Enamel matrix proteins and systemic antibiotics as adjuncts to non-
surgical periodontal treatment: clinical effects. J Clin Periodontol. 2005;
32(3):225-230.


http://refhub.elsevier.com/S0002-8177(15)00346-3/sref7
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref7
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref7
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref8
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref8
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref8
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref9
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref9
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref10
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref10
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref10
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref11
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref11
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref11
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref12
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref12
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref12
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref12
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref13
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref13
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref13
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref14
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref14
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref14
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref14
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref15e
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref15e
http://www.cochrane-handbook.org
http://www.cochrane-handbook.org
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref15
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref15
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref15
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref16
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref16
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref16
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref17
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref17
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref18
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref18
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref18
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref19
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref19
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref19
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref20
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref20
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref20
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref21
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref21
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref21
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref21
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref22
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref22
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref22
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref23
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref23
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref23
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref24
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref24
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref24
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref25
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref25
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref25
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref25
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref26
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref26
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref26
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref27
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref27
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref27
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref28
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref28
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref28
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref28
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref29
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref29
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref29
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref30
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref30
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref30
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref30
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref31
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref31
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref31
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref31
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref32
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref32
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref32
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref32
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref33
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref33
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref33
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref34
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref34
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref34
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref35
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref35
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref35
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref35
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref36
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref36
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref36
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref37
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref37
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref37
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref37
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref38
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref38
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref38
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref39
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref39
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref39
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref40
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref40
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref40
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref41
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref41
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref41
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref42
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref42
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref42
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref42
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref43
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref43
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref43
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref44
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref44
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref44
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref44
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref45
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref45
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref45
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref46
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref46
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref46
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref47
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref47
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref47
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref47
http://jada.ada.org

51. Oteo A, Herrera D, Figuero E, et al. Azithromycin as an adjunct to
scaling and root planing in the treatment of Porphyromonas gingivalis-
associated periodontitis: a pilot study. J Clin Periodontol. 2010;37(11):
1005-1015.

52. Palmer RM, Matthews JP, Wilson RF. Non-surgical periodontal
treatment with and without adjunctive metronidazole in smokers and non-
smokers. J Clin Periodontol. 1999;26(3):158-163.

53. Pradeep AR, Kathariya R. Clarithromycin, as an adjunct to non
surgical periodontal therapy for chronic periodontitis: a double blinded,
placebo controlled, randomized clinical trial. Arch Oral Biol. 2011;56(10):
1112-1119.

54. Ramberg P, Rosling B, Serino G, et al. The long-term effect of sys-
temic tetracycline used as an adjunct to non-surgical treatment of
advanced periodontitis. J Clin Periodontol. 2001;28(5):446-452.

55. Ribeiro Edel P, Bittencourt S, Zanin IC, et al. Full-mouth ultrasonic
debridement associated with amoxicillin and metronidazole in the treat-
ment of severe chronic periodontitis. | Periodontol. 2009;80(8):1254-1264.

56. Sampaio E, Rocha M, Figueiredo LC, et al. Clinical and microbio-
logical effects of azithromycin in the treatment of generalized chronic
periodontitis: a randomized placebo-controlled clinical trial. J Clin Perio-
dontol. 2011;38(9):838-846.

57. Yashima A, Gomi K, Maeda N, Arai T. One-stage full-mouth versus
partial-mouth scaling and root planing during the effective half-life of
systemically administered azithromycin. J Periodontol. 2009;80(9):
1406-1413.

58. Han B, Emingil G, Ozdemir G, et al. Azithromycin as an adjunctive
treatment of generalized severe chronic periodontitis: clinical, microbio-
logic, and biochemical parameters. | Periodontol. 2012;83(12):1480-1491.

59. Martande SS, Pradeep AR, Singh SP, et al. Clinical and microbio-
logical effects of systemic azithromycin in adjunct to nonsurgical peri-
odontal therapy in treatment of Aggregatibacter actinomycetemcomitans
associated periodontitis: a randomized placebo-controlled clinical trial
[published online ahead of print July 17, 2014]. J Investig Clin Dent.
http://dx.doi.org/10.1111/jicd.12115.

60. Miranda TS, Feres M, Perez-Chaparro PJ, et al. Metronidazole and
amoxicillin as adjuncts to scaling and root planing for the treatment
of type 2 diabetic subjects with periodontitis: 1-year outcomes of a ran-
domized placebo-controlled clinical trial. J Clin Periodontol. 2014;41(9):
890-899.

61. Preus HR, Gunleiksrud TM, Sandvik L, Gjermo P, Baelum V.

A randomized, double-masked clinical trial comparing four periodontitis
treatment strategies: 1-year clinical results. ] Periodontol. 2013;84(8):
1075-1086.

62. Tsalikis L, Sakellari D, Dagalis P, Boura P, Konstantinidis A. Effects
of doxycycline on clinical, microbiological and immunological parameters
in well-controlled diabetes type-2 patients with periodontal disease: a
randomized, controlled clinical trial. J Clin Periodontol. 2014;41(10):
972-980.

63. Azmak N, Atilla G, Luoto H, Sorsa T. The effect of subgingival
controlled-release delivery of chlorhexidine chip on clinical parameters
and matrix metalloproteinase-8 levels in gingival crevicular fluid.

J Periodontol. 2002;73(6):608-615.

64. Gonzales JR, Harnack L, Schmitt-Corsitto G, et al. A novel approach
to the use of subgingival controlled-release chlorhexidine delivery in
chronic periodontitis: a randomized clinical trial. J Periodontol. 2011;82(8):
1131-1139.

65. Heasman PA, Heasman L, Stacey F, McCracken GI. Local delivery of
chlorhexidine gluconate (PerioChip) in periodontal maintenance patients.
J Clin Periodontol. 2001;28(1):90-95.

66. Paolantonio M, D’Angelo M, Grassi RF, et al. Clinical and micro-
biologic effects of subgingival controlled-release delivery of chlorhexidine
chip in the treatment of periodontitis: a multicenter study. J Periodontol.
2008;79(2):271-282.

67. Paolantonio M, Dolci M, Perfetti G, et al. Effect of a subgingival
chlorhexidine chip on the clinical parameters and the levels of alkaline
phosphatase activity in gingival crevicular fluid during the non-surgical
treatment of periodontitis. J Biol Regul Homeost Agents. 2008;22(1):63-72.

68. Sakellari D, Loannidis L, Antoniadou M, Slini T, Konstantinidis A.
Clinical and microbiological effects of adjunctive, locally delivered chlor-
hexidine on patients with chronic periodontitis. J Int Acad Periodontol.
2010;12(1):20-26.

1 ORIGINAL CONTRIBUTIONS |

69. Agan S, Sonmez S, Serdar M. The effect of topical doxycycline usage
on gingival crevicular fluid MMP-8 levels of chronic and aggressive peri-
odontitis patients: a pilot study. Int ] Dent Hyg. 2006;4(3):114-121.

70. Machion L, Andia DC, Benatti BB, et al. Locally delivered doxycy-
cline as an adjunctive therapy to scaling and root planing in the treatment
of smokers: a clinical study. J Periodontol. 2004;75(3):464-469.

71. Martorelli de Lima AF, Cury CC, Palioto DB, et al. Therapy with
adjunctive doxycycline local delivery in patients with type 1 diabetes
mellitus and periodontitis. J Clin Periodontol. 2004;31(8):648-653.

72. Henderson R], Boyens JV, Holborow DW, Pack AR. Scaling and
root-planing treatment with adjunctive subgingival minocycline: a clinical
pilot study over six months, of sites adjacent to and remote from the
antibiotic application. J Int Acad Periodontol. 2002;4(3):77-87.

73. Skaleric U, Schara R, Medvescek M, et al. Periodontal treatment by
Arestin and its effects on glycemic control in type 1 diabetes patients. J Int
Acad Periodontol. 2004;6(4 suppl):160-165.

74. FDA Center for Drug Evaluation and Research. Statistical Review and
Evaluation, Application Number NDA 50-781. Available at: http://www.
accessdata.fda.gov/drugsatfda_docs/nda/2001/50781_Arestin_statr.pdf.
Accessed March 23, 2015.

75. Dilsiz A, Canakci V, Aydin T. Clinical effects of potassium-titanyl-
phosphate laser and photodynamic therapy on outcomes of treatment of
chronic periodontitis: a randomized controlled clinical trial. J Periodontol.
2013;84(3):278-286.

76. Berakdar M, Callaway A, Eddin MF, Ross A, Willershausen B.
Comparison between scaling-root-planing (SRP) and SRP/photodynamic
therapy: six-month study. Head Face Med. 2012;8:12.

77. Chondros P, Nikolidakis D, Christodoulides N, et al. Photodynamic
therapy as adjunct to non-surgical periodontal treatment in patients on
periodontal maintenance: a randomized controlled clinical trial. Lasers
Med Sci. 2009;24(5):681-688.

78. Christodoulides N, Nikolidakis D, Chondros P, et al. Photodynamic
therapy as an adjunct to non-surgical periodontal treatment: a random-
ized, controlled clinical trial. J Periodontol. 2008;79(9):1638-1644.

79. Giannelli M, Formigli L, Lorenzini L, Bani D. Combined photo-
ablative and photodynamic diode laser therapy as an adjunct to non-
surgical periodontal treatment: a randomized split-mouth clinical trial.

J Clin Periodontol. 2012;39(10):962-970.

80. Theodoro LH, Silva SP, Pires JR, et al. Clinical and microbiological
effects of photodynamic therapy associated with nonsurgical periodontal
treatment: a 6-month follow-up. Lasers Med Sci. 2012;27(4):687-693.

81. Filho GAN, Casarin RC, Casati MZ, Giovani EM. PDT in non-
surgical treatment of periodontitis in HIV patients: a split-mouth, ran-
domized clinical trial. Lasers Surg Med. 2012;44(4):296-302.

82. Alwaeli HA, Al-Khateeb SN, Al-Sadi A. Long-term clinical effect of
adjunctive antimicrobial photodynamic therapy in periodontal treatment:
a randomized clinical trial. Lasers Med Sci. 2015;30(2):801-807.

83. Betsy J, Prasanth CS, Baiju KV, Prasanthila J, Subhash N. Efficacy of
antimicrobial photodynamic therapy in the management of chronic peri-
odontitis: a randomized controlled clinical trial. J Clin Periodontol. 2014;
41(6):573-581.

84. Luchesi VH, Pimentel SP, Kolbe MF, et al. Photodynamic therapy in
the treatment of class II furcation: a randomized controlled clinical trial.
J Clin Periodontol. 2013;40(8):781-788.

85. Euzebio Alves VT, de Andrade AK, Toaliar JM, et al. Clinical and
microbiological evaluation of high intensity diode laser adjutant to non-
surgical periodontal treatment: a 6-month clinical trial. Clin Oral Investig.
2013;17(1):87-95.

86. Saglam M, Kantarci A, Dundar N, Hakki SS. Clinical and biochem-
ical effects of diode laser as an adjunct to nonsurgical treatment of chronic
periodontitis: a randomized, controlled clinical trial. Lasers Med Sci. 2014;
29(1):37-46.

87. Ustun K, Erciyas K, Sezer U, et al. Clinical and biochemical effects of
810 nm diode laser as an adjunct to periodontal therapy: a randomized
split-mouth clinical trial. Photomed Laser Surg. 2014;32(2):61-66.

88. Caruso U, Nastri L, Piccolomini R, et al. Use of diode laser 980 nm as
adjunctive therapy in the treatment of chronic periodontitis: a randomized
controlled clinical trial. New Microbiol. 2008;31(4):513-518.

89. Eltas A, Orbak R. Effect of 1,064-nm Nd:YAG laser therapy on GCF
IL-1beta and MMP-8 levels in patients with chronic periodontitis. Lasers
Med Sci. 2012;27(3):543-550.

JADA 146(7) http://jada.ada.org July 2015 523


http://refhub.elsevier.com/S0002-8177(15)00346-3/sref48
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref48
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref48
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref48
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref49
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref49
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref49
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref50
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref50
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref50
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref50
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref51
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref51
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref51
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref52
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref52
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref52
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref53
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref53
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref53
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref53
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref54
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref54
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref54
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref54
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref55
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref55
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref55
http://dx.doi.org/10.1111/jicd.12115
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref56
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref56
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref56
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref56
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref56
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref57
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref57
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref57
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref57
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref58
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref58
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref58
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref58
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref58
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref59
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref59
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref59
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref59
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref60
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref60
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref60
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref60
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref61
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref61
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref61
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref62
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref62
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref62
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref62
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref63
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref63
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref63
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref63
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref64
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref64
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref64
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref64
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref65
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref65
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref65
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref66
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref66
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref66
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref67
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref67
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref67
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref68
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref68
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref68
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref68
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref69
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref69
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref69
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/50781_Arestin_statr.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/50781_Arestin_statr.pdf
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref70
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref70
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref70
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref70
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref71
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref71
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref71
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref72
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref72
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref72
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref72
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref73
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref73
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref73
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref74
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref74
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref74
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref74
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref75
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref75
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref75
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref76
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref76
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref76
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref77
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref77
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref77
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref78
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref78
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref78
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref78
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref79
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref79
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref79
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref80
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref80
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref80
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref80
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref81
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref81
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref81
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref81
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref82
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref82
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref82
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref83
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref83
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref83
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref84
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref84
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref84
http://jada.ada.org

90. Eltas A, Orbak R. Clinical effects of Nd:YAG laser applications
during nonsurgical periodontal treatment in smoking and nonsmoking
patients with chronic periodontitis. Photomed Laser Surg. 2012;30(7):360-
366.

91. Kelbauskiene S, Baseviciene N, Goharkhay K, Moritz A, Machiulskiene V.
One-year clinical results of Er,Cr:YSGG laser application in addition to scaling
and root planing in patients with early to moderate periodontitis. Lasers Med
Sci. 2011;26(4):445-452.

92. Lopes BM, Theodoro LH, Melo RF, Thompson GM, Marcantonio RA.
Clinical and microbiologic follow-up evaluations after non-surgical peri-
odontal treatment with erbium:YAG laser and scaling and root planing.

J Periodontol. 2010;81(5):682-691.

93. Garrett S, Johnson L, Drisko CH, et al. Two multi-center studies
evaluating locally delivered doxycycline hyclate, placebo control, oral hy-
giene, and scaling and root planing in the treatment of periodontitis.

J Periodontol. 1999;70(5):490-503.

524 JADA 146(7) http://jada.ada.org July 2015

1 ORIGINAL CONTRIBUTIONS |

94. Garrett S, Adams DF, Bogle G, et al. The effect of locally delivered
controlled-release doxycycline or scaling and root planing on periodontal
maintenance patients over 9 months. J Periodontol. 2000;71(1):22-30.

95. Chapple IL, Genco R; Working group 2 of the joint EFP/AAP
workshop. Diabetes and periodontal diseases: consensus report of the Joint
EFP/AAP Workshop on Periodontitis and Systemic Diseases. J Clin
Periodontol. 2013;40(suppl 14):5106-S112.

96. Bergstrom J. Periodontitis and smoking: an evidence-based appraisal.
J Evid Based Dent Pract. 2006;6(1):33-41.

97. Scholey JM, Harrison JE. Delay and failure to publish dental research.
Evid Based Dent. 2005;6(3):58-61.

98. Higgins JPT, Green S. Recommendation on testing for funnel plot
asymmetry. In: Higgins JPT, Green S, eds. Cochrane Handbook for Sys-
tematic Reviews of Interventions Version 5.1.0 (updated March 2011). The
Cochrane Collaboration, 2011. Available at www.cochrane-handbook.org.
Accessed May 6, 2015.


http://refhub.elsevier.com/S0002-8177(15)00346-3/sref85
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref85
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref85
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref85
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref86
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref86
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref86
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref86
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref87
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref87
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref87
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref87
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref88
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref88
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref88
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref88
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref89
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref89
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref89
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref90
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref90
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref90
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref90
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref91
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref91
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref92
http://refhub.elsevier.com/S0002-8177(15)00346-3/sref92
http://www.cochrane-handbook.org
http://jada.ada.org

1 ORIGINAL CONTRIBUTIONS =

Random Sequence Generation
Allocation Concealment
Masking of Participants

Masking of Personnel

DOMAIN

Same Group Treatment, Except for Intervention
Masking of Outcomes Assessment
Incomplete Outcome Data

Selective Reporting

T T T T T T T T T T 1
0O 10 20 30 40 50 60 70 80 90 100

PERCENTAGE

@ Low Risk of Bias [0 Unclear Risk of Bias [l High Risk of Bias

eFigure 1. Risk of bias as a percentage of included studies for scaling and root planing plus subantimicrobial-dose doxycycline, according to domain.
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eFigure 2. Risk of bias as a percentage of included studies for scaling and root planing plus systemic antimicrobials, according to domain.
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eFigure 3. Risk of bias as a percentage of included studies for scaling and root planing plus chlorhexidine chips, according to domain.
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eFigure 4. Risk of bias as a percentage of included studies for scaling and root planing plus doxycycline hyclate gel, according to domain. There were
3 studies.
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eFigure 5. Risk of bias as a percentage of 4 included studies for scaling and root planing plus minocycline microspheres, according to domain.
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eFigure 6. Risk of bias as a percentage of included studies for scaling and root planing plus a photodynamic therapy diode laser, according to domain.

JADA 146(7) http://jada.ada.org July 2015 524.e3


http://jada.ada.org

] oriGINAL conTRIBUTIONS |

Random Sequence Generation
Allocation Concealment
Masking of Participants

Masking of Personnel

Same Group Treatment, Except for Intervention

DOMAIN

Masking of Outcomes Assessment
Incomplete Outcome Data

Selective Reporting

T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

PERCENTAGE

I Low Risk of Bias [J Unclear Risk of Bias [l High Risk of Bias

eFigure 7. Risk of bias as a percentage of included studies for scaling and root planing plus a non-photodynamic therapy diode laser, according to

domain.
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eFigure 8. Risk of bias as a percentage of included studies for scaling and root planing plus a neodymium:yttrium-aluminum-garnet laser, according
to domain.
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eFigure 9. Risk of bias as a percentage of included studies for scaling and root planing plus an erbium laser, according to domain.
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