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Introduction

The main goals of  periodontal therapy are to achieve 
reductions in probing depth (PD), bleeding on probing 
and suppuration, to maintain or gain clinical attachment 
(CA) and to prevent future attachment loss (i.e., main-
tenance of  the long-term stability of  the periodontal 
tissues). These clinical improvements are accompanied 
by an ecological shift in the subgingival microbial com-
position, from a microbial profile related to disease to a 
profile compatible with health (Socransky and Haffajee, 
2002; Teles et al., 2006; Feres, 2008). To achieve this 
microbiological goal, anti-infective treatments should 
reach not only deep periodontal pockets, but also shal-
low sites and other oral surfaces, which may harbor 
periodontal pathogens (Mager et al., 2003; Faveri et al., 
2006a). However, to date periodontal treatment remains 
largely focused on deep pockets (Heitz-Mayfield and 
Lang, 2013). There is overall consensus that scaling 
and root planing (SRP), the gold-standard periodontal 
therapy, should be restricted to intermediate and deep 
pockets, and that instrumentation of  shallow sites 
should be avoided in order to prevent trauma to both 
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hard and soft tissues and possible consequent attach-
ment loss (Ramfjord et al., 1987; Heitz-Mayfield et al., 
2002). This mechanical therapy targets only the tooth 
surfaces and does not affect other areas of  the mouth, 
such as the tongue and oral mucosae. In addition, SRP 
might not reach microbial reservoirs at the base of  deep 
pockets, tooth furcations and within epithelial cells and 
the connective tissue. Consequently, SRP may fall short 
of  inducing the changes in the subgingival microbial 
composition necessary to achieve and maintain the 
desired clinical improvements in all subjects, especially 
in cases of  advanced disease where deep periodontal 
pockets are present (Loesche and Grossman, 2001; 
Sampaio et al., 2011). Therefore, other forms of  therapy, 
such as different scaling modalities or the adjunctive 
use of  local and systemic antimicrobials, lasers and 
photodynamic therapies have been proposed in order 
to potentiate the effects of  non-surgical mechanical 
therapy. In all instances, however, SRP is accepted to be 
the basis for all periodontal therapy and the additional 
therapies proposed and scrutinized in this paper are 
always considered adjunctive and supplemental. 

Lasers and photodynamic therapies (PDT)
Laser and photodynamic therapies emerged in the 
1990s as promising treatments for periodontitis. The 
main appeal of  the laser therapy was its selective cal-
culus ablation, bactericidal effect and its potential to 
control bleeding (Ando et al., 1996; Folwaczny et al., 
2002; Aoki et al., 2004). Several types of  lasers have 
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been proposed, either alone or adjunctive to SRP in 
the treatment of  periodontitis, such as the erbium-
doped:yttrium-aluminium-garnet (Er:YAG), diode laser 
(DL) and neodymium-doped:yttrium-aluminum-garnet 
(Nd:YAG). Three recent systematic reviews have evalu-
ated the overall efficacy of  laser therapy in the treatment 
of  chronic periodontitis (Sgolastra et al., 2012c; Sgo-
lastra et al., 2013b; Sgolastra et al., 2014). Sgolastra et al. 
(2012c; 2013b) concluded that there were no statistically 
significant beneficial effects in the use of  Er:YAG-only 
or DL as adjuncts to SRP, compared to results obtained 
with SRP only. On the other hand, a subsequent review 
(Sgolastra et al., 2014) suggested that the adjunctive use of  
Nd:YAG could potentially provide additional benefits to 
conventional nonsurgical periodontal therapy, especially 
in mean PD reduction (0.55 mm, 95 % CI range: 0.34 to 
0.76, p < 0.00001). However, only three studies, with 6 
to 20 months of  follow-up, were included in this meta-
analysis (Qadri et al., 2010; Eltas and Orbak, 2012a; Eltas 
and Orgak, 2012b).

Photodynamic therapy (PDT) has been proposed as 
an adjunct to SRP in the treatment of  periodontitis. The 
antimicrobial property of  PDT involves a photoactivated 
dye (photosensitizer) that is absorbed preferentially by 
bacterial cells. When the photosensitizer is exposed to 
the light of  a low power laser in the presence of  oxygen 
it generates singlet oxygen and free radicals, which are 
extremely toxic to some microorganisms (Konopka and 
Goslinski, 2007; Maisch, 2007). Some of  the clinical 
studies that have investigated the effect of  adjunctive 
PDT associated with SRP in the treatment of  chronic 
periodontitis have shown promising results (Andersen et 
al., 2007; Braun et al., 2008; Lulic et al., 2009; Giannelli et 
al., 2012), while other authors failed to show an additional 
benefit (Christodoulides et al., 2008; Chondros et al., 2009; 
Polansky et al., 2009; Ruhling et al., 2010; Theodoro et al., 
2012). A recent systematic review indicated that SRP in 
combination with PDT provided better PD reduction 
(0.19 mm, 95% CI range: 0.07 to 0.31, p = 0.002) and 
CAL gain (0.37 mm, 95% CI range: 0.26 to 0.47, p < 
0.0001) in comparison with SRP alone at 3 months after 
treatment. However, this benefit was no longer observed 
at 6 months (Sgolastra et al., 2013a).

Applying repeated (five times in two weeks) PDT 
in maintenance patients with residual PD ≥ 5 mm but 
previously treated for periodontitis, and comparing clini-
cal outcomes to maintenance debridement in combina-
tion with a non-activated laser control in a randomized 
controlled trial (RCT; Lulic et al., 2009), clearly yielded 
improved clinical outcomes in residual pockets, while 
regular maintenance debridement failed to demonstrate 
improvements in both PD and CAL in the residual 
pockets. Hence, further RCTs are indicated to elucidate 
positive outcomes of  PDT in combination with SRP in 
maintenance patients. 

Four studies to date have assessed the microbiologi-
cal effects of  PDT (Sgolastra et al., 2013a), and only a 
modest benefit was observed in the composition of  the 
subgingvial microbiota. Two studies showed statisti-
cally significantly greater reductions in the prevalence 
of  Treponema denticola, Eikenella corrodens, Capnocytophaga 
spp. (Chondros et al., 2009) and Porphyromonas gingivalis 
(Polansky et al., 2009) in subjects treated with SRP plus 
PDT than in those treated with SRP alone. However, no 
studies to date have thoroughly examined the effects of  
the PDT in changing the subgingival microbial profile.

In summary, evidence supporting the added benefits 
of  lasers and PDT in periodontal therapy is still scarce. 
The most promising results were obtained with the ad-
junctive use of  Nd:YAG to SRP. Therefore, additional 
RCTs examining the long-term microbiological and 
clinical effects of  Nd:YAG, other laser therapies and 
PDT are needed before these treatments are incorpo-
rated into routine clinical practice.

Full mouth scaling and root planing (FMSRP) 
and full mouth disinfection (FMD)
In 1995, researchers from the University of  Leuven sug-
gested that quadrant-SRP would allow reinfection of  already 
treated sites by a translocation of  periodontal pathogens 
from untreated periodontal sites or other oral niches (e.g., 
tongue, mucosa and saliva) to recently instrumented pockets. 
Based on this hypothesis, the authors advocated a treatment 
protocol that consisted of SRP of all pockets within 24 hours 
combined with various forms of  applications of  chlorhexi-
dine (CHX), such as subgingival irrigation, mouthrinsing 
and tonsil spraying (Quirynen et al., 1995). This protocol was 
named “full mouth disinfection (FMD).” As a consequence 
of  studies demonstrating that CHX did not necessarily 
contribute to improved clinical outcomes after FMD (Quir-
ynen et al., 2000), clinicians proposed to treat periodontitis 
by means of  full-mouth SRP in 24 hours, but without the 
adjunctive use of  CHX, a protocol that became known as 
full-mouth scaling and root planing (FMSRP) (Apatzidou 
and Kinane, 2004). Three systematic reviews comparing the 
clinical (Eberhard et al., 2008; Lang et al., 2008; Farman and 
Joshi, 2008) and microbiological (Lang et al., 2008) effects 
of  FMD and/or FMSRP and conventional quadrant SRP 
for the treatment of  chronic periodontitis were published 
in 2008. The reviews by Eberhard et al. (2008) and Farman 
and Joshi (2008) failed to show statistically significant differ-
ences between the FMSRP and conventional SRP. A discrete 
benefit for the FMD protocol in reducing PD (0.53 mm, 
95% CI range: 0.28 to 0.77, p = 0.0001) and gaining CAL 
(0.33 mm, 95% CI range: 0.04 to 0.63, p = 0.03) in sites with 
PD ≥ 5 mm was reported by Eberhard et al. (2008). Lang 
et al. (2008) showed that FMD and FMSRP led to a slightly 
greater PD reduction in deep sites with PD ≥ 7 mm (0.50 
mm, 95% CI range: -0.81 to 0.19, p = 0.001 and 0.43 mm, 
95% CI range: -0.66 to 0.19, p < 0.0001, respectively) than 
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quadrant-wise SRP. No additional reduction in levels and 
prevalence of  specific periodontal pathogens was identified 
for any of  the three treatment modalities (Lang et al., 2008).

Taken together, these systematic reviews have suggested 
that FMSRP or FMD protocols do not provide clinically 
relevant advantages over conventional quadrant-wise scaling. 
Nonetheless, the notion that SRP completed in 24 hours 
yields clinical improvements similar to those obtained with 
quadrant-wise SRP is relevant information and represents 
an important contribution to the periodontal field. Today, 
it is largely recognized that the FMD and FMSRP proto-
cols are effective alternatives to the quadrant SRP and the 
choice between treatment modalities is generally based on 
patient preferences, professional skills, logistic settings and 
cost-effectiveness (Eberhard et al., 2008; Lang et al., 2008; 
Farman and Joshi, 2008).

Antiseptics: pocket irrigation and rinsing
Antiseptics have been used as adjuncts to non-surgical 
periodontal treatment for pocket irrigation (Rosling et al., 
1983; Rosling et al., 1986; Rams and Slots, 1996; Guarnelli 
et al., 2008; Feng et al., 2011), as part of  the FMD protocol 
(Quirynen et al., 1995) or to control supragingival plaque 
formation during the active phase of  periodontal therapy 
and the healing phase (Faveri et al., 2006b; Feres et al., 2009). 

The agents that have been most commonly used for 
pocket irrigation are Povidine-iodine (PVP-I), essential oils 
and chlorhexidine digluconate CHX (Rams and Slots, 1996). 
Overall, studies evaluating the effects of  these antimicrobi-
als in periodontal treatment have shown only short-term 
discrete clinical and microbiological benefits (Rosling et al., 
1983; Rosling et al., 1986; Guarnelli et al., 2008; Feng et al., 
2011), but these benefits do not seem to be maintained up 
to 6 months (Leonhardt et al., 2007) or one year post-therapy 
(Krück et al., 2012). Nonetheless, some studies have also sug-
gested benefits in the use of  CHX rinsing as an adjunctive to 
SRP and during the healing phase of  mechanical treatment 
(Quirynen et al., 2006; Faveri et al., 2006b; Feres et al., 2009). 
Feres et al. (2009) compared the clinical and microbiological 
effects of  SRP alone or combined with professional plaque 
control or CHX rinsing twice a day for two months in the 
treatment of  patients with chronic periodontitis. The two test 
treatments were more effective in improving PD and CAL 
than SRP alone, and the group rinsing with CHX exhibited 
the greatest reduction in PD in initially intermediate sites 6 
months post-therapy. In addition, the most beneficial micro-
biological changes were observed in CHX-treated subjects, 
who showed a significant reduction in the proportions of  
red (P. gingivalis, T. denticola and Tannerella forsythia) and orange 
(mainly Fusobaterium spp.) microbial complexes, as well as an 
increase in the proportions of  the host-compatible bacterial 
species. The authors concluded that strict plaque control 
performed during and after SRP, particularly by means of  
CHX rinsing, improved periodontal treatment outcomes. 
Subsequently, CHX rinsing was also shown to improve 

the clinical (Feres et al., 2012) and microbiological benefits 
of  systemic antibiotics, especially in initially shallow sites 
(Soares et al., 2014). 

Local antimicrobial delivery
Local application of  antiseptics and antibiotics has been 
advocated for the treatment of localized periodontitis lesions, 
either as an adjunct to SRP in the active phase of  treatment 
or to treat re-infected periodontal lesions in patients under 
maintenance therapy (Bonito et al., 2005). Local release of  
antimicrobial agents or antibiotics is normally performed 
by means of  fibers, gels, chips or microspheres (Rams and 
Slots, 1996). Some examples are doxycycline hyclate gel 
(ATRIDOX®), minocycline hydrochloride microspheres 
(ARESTIN®), tetracycline hydrochloride fibers (PERIO-
DONTAL PLUS AB, ACTISITE®), metronidazole (MTZ) 
gel (ELYZOL®) and chlorhexidine gluconate chip (PERIO-
CHIP®). The greatest advantage of  this type of  local therapy 
is in avoiding the side effects of  drugs used systemically and 
reducing the chances of  developing bacterial tolerance to 
medications (Rams and Slots, 1996).

Previous systematic reviews have demonstrated a signifi-
cant beneficial effect in the adjunctive use of  local antimicro-
bials when compared with SRP alone; however, the clinical 
magnitude of this effect seems to be rather limited (Hanes and 
Purvis, 2003; Bonito et al., 2005; Matesanz-Perez et al., 2013). 
A recent systematic review and meta-analysis (Matesanz-Perez 
et al., 2013) indicated a statistically significant beneficial effect 
of  the subgingival application of  different antimicrobials 
with a weighted mean difference (WMD) of 0.40 mm in PD 
reduction and 0.31 mm in CAL gain. The main benefits were 
observed with the use of tetracycline fibers, sustained released 
doxycycline and minocycline microspheres. The adjunctive 
use of  tetracycline fibers demonstrated a statistically signifi-
cant benefit in PD reduction, with a WMD between 0.5 mm 
and 0.7 mm. Conversely, the benefit in CAL gain was smaller 
and did not provide a significant advantage over SRP alone. 
The local application of  CHX and MTZ showed a minimal 
effect when compared to a placebo (WMD between 0.1 mm 
and 0.4 mm). Although this systematic review described some 
additional beneficial effect for most of the local antimicrobials 
evaluated, the clinical relevance of  the data reported needs to 
be interpreted with caution. Most of  these studies reported 
data for deep periodontal pockets, as these are the main targets 
for locally delivered antiseptics and antibiotics. This may skew 
the overall benefits of  these adjunctive treatments, because 
these are the sites that respond less favorably to SRP and 
therefore any adjunctive treatment would lead to additional 
clinical benefits over those obtained with scaling alone. In 
addition, only two studies (Eickholz et al., 2002; Sakellari et al., 
2010), out of  the 52 included in this review showed low risk 
of  bias. Thus, it seems necessary to conduct further clinical 
studies with strict methodological criteria and longer follow-
up periods in order to justify the regular use of locally delivered 
antimicrobials during periodontal treatment.
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Systemic antibiotics
The first clinical studies on the effects of  systemic antibiot-
ics on periodontal treatment were conducted at the end of  
the 1970s and during the 1980s, with the use of  tetracycline 
in the treatment of  localized aggressive periodontitis (Slots 
et al., 1979; Lindhe, 1981; Lindhe and Liljenberg, 1984). The 
treatment seemed promising, and hence, during the 1980s 
and 1990s almost all available antibiotics were tested for use 
in the treatment of  chronic or aggressive periodontitis. At 
the beginning of  the 2000s, the two first systematic reviews 
on the use of  systemic antibiotics to treat periodontitis were 
published (Herrera et al., 2002; Haffajee et al., 2003). Over 10 
different antibiotics or combination of  drugs were included 
in these meta-analyses, and both studies suggested that the 
use of  systemically administered adjunctive antibiotics to 
SRP provided some additional benefit over SRP alone in 
terms of  CAL gain and PD reduction. Herrera et al. (2002) 
reported that the treatments including systemic antibiotics 
yielded a statistically significantly greater reduction in PD 
(range 0.2-0.8 mm) and gain in CAL (range 0.2-0.6 mm) in 
sites with PD ≥ 7 mm in comparison with SRP only. The 
meta-analysis reported by Haffajee et al. (2003) indicated 
that antibiotics provided statistically significantly better 
full-mouth CAL gain of  0.3-0.4 mm. Neither study could 
assign superiority to any antibiotic due to insufficient num-
bers of  studies, different treatment protocols (e.g., drugs, 
combination of  drugs, doses, duration of  therapies), small 
sample sizes and lack of  longitudinal data beyond 6 months 
for the majority of  the studies evaluated. 

Although several different antibiotics were tested for 
their use in periodontal treatment up to 2002, certain pro-
tocols have been favored, and between 2002 and 2013 the 
literature converged on the use of  three particular drugs: 
MTZ (Sigusch et al., 2001; Rooney et al., 2002; Carvalho et 
al., 2004; Xajigeorgiou et al., 2006; Matarazzo et al., 2008; 
Silva et al., 2011; Feres et al., 2012; Preus et al., 2013), MTZ 
+ amoxicillin (AMX) (Cionca et al., 2009; Silva et al., 2011; 
Feres et al., 2012; Goodson et al., 2012) and azithromycin 
(AZT; Smith et al., 2002; Mascarenhas et al., 2005; Dastoor 
et al., 2007; Haffajee et al., 2007; Haas et al., 2008; Oteo et 
al., 2010; Sampaio et al., 2011; Emingil et al., 2012; Han et 
al., 2012). 

MTZ arose in the 1980’s as a particularly effective drug 
for the treatment of  chronic periodontitis patients mainly 
due to its efficacy against obligate anaerobes, including 
some important periodontal pathogens, such as the mem-
bers of  the red complex, P. gingivalis, T. forsythia and T. den-
ticola (Proctor and Baker, 1971; Loesche et al., 1982; Feres 
et al., 2001). At that time, important clinical benefits with 
the adjunctive use of  MTZ in periodontal treatment were 
demonstrated (Loesche et al., 1987; Loesche et al., 1992). 
These findings were corroborated by several additional 
studies (Sigusch et al., 2001; Rooney et al., 2002; Loesche 
et al., 2002; Carvalho et al., 2004; Xajigeorgiou et al., 2006; 
Feres et al., 2012; Preus et al., 2013).

AZT is a relatively new macrolide that emerged in 
medicine in the late 1980s (Girard et al., 1987) as a prom-
ising drug due to excellent pharmacological properties, 
which allow its administration only once a day (500 mg) 
for short periods of  time (from 3 to 5 days; Henry et al., 
2003). This simple dosage protocol and low incidence of  
side-effects associated with the use of  AZT facilitated 
patient compliance, which represented a major advantage 
over other commonly used antibiotics in periodontics, 
including MTZ and AMX. Unfortunately, the results 
of  the clinical studies evaluating the effects of  AZT in 
association with SRP to treat subjects with advanced 
periodontitis demonstrated minimal or no additional 
effects of  this antibiotic beyond that attained with me-
chanical debridement alone (Sampaio et al., 2011; Emingil 
et al., 2012; Han et al., 2012). In addition, the only clini-
cal trial that directly compared the effect of  AZT with 
another systemic antibiotic, MTZ, detected a statistically 
significant clinical advantage for MTZ+SRP in compari-
son with SRP-only, but not for AZT+SRP (Haffajee et 
al., The association of  MTZ + AMX was suggested by 
van Winkelhoff  and co-workers (1989) to treat Aggrega-
tibacter actinomycetemcomitans-associated periodontitis, and 
in 2005, the first placebo-controlled RCT demonstrating 
the additional benefit of  this combination of  antibiotics 
in treating subjects with aggressive periodontitis, which 
were maintained up to 6 months post-treatment, was 
published (Guerrero et al., 2005). A few years later, the 
same benefits were suggested in subjects with chronic 
periodontitis (Cionca et al., 2009; Cionca et al., 2010). 
Thus, although various antibiotics have been used as 
adjuncts to periodontal therapy from the 1970s to 1990s, 
current literature appears to converge on the use of  the 
combination of  MTZ+AMX. This trend may clearly be 
observed in the literature. From 2002 to 2013, 70% of  the 
published RCTs on the effect of  systemic antibiotics in 
the treatment of  periodontal diseases used MTZ+AMX. 
Moreover, three systematic reviews examining this an-
tibiotic regimen were published (Sgolastra et al., 2012a; 
Sgolastra et al., 2012b; Zandbergen et al., 2012). Sgolastra 
et al., (2012a, 2012b) reported a significant reduction in 
mean PD (0.43 mm, 95% CI range: 0.24 to 0.63, p < 0.05 
and 0.58 mm, 95% CI range: 0.39 to 0.77, p < 0.05) and 
mean CAL gain (0.21 mm, 95% CI range: 0.02 to 0.4, 
p < 0.05 and 0.42 mm, 95% CI range: 0.23 to 0.61, p < 
0.05) in favor of  SRP in association with MTZ+AMX 
in subjects with chronic and aggressive periodontitis, re-
spectively. Although the data in these systematic reviews 
indicated an important benefit of  the use of  this antibiotic 
protocol, long-term data beyond 6 months of  follow-up 
were sparse (Pavicic et al., 1994). 

Three recently published RCTs presented the long-
term effects (1 and 2 years of  follow-up) of  MTZ+AMX 
in the treatment of  patients with chronic (Feres et al., 
2012; Goodson et al., 2012) and aggressive (Mestnik et al., 
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2012) periodontitis and suggested a sustained benefit of  
this therapy. Feres et al. (2012) evaluated the effects of  the 
adjunctive use of  MTZ or MTZ+AMX in the treatment 
of  generalized chronic periodontitis. The mean number of  
deep sites with PD ≥ 5 mm did not differ among the three 
groups at baseline (≈38), but there were clear differences at 
1 year post-treatment. Subjects receiving only SRP still had 
a mean of  16.1 residual pockets, compared to 6.3 and 4.7 in 
the MTZ and MTZ+AMX groups, respectively. SRP was 
able to bring only 22% of  the subjects to a “low risk” profile 
(≤ 4 sites with PD ≥ 5 mm) for further disease progression 
(Lang and Tonetti, 2003; Matuliene et al., 2008; Matuliene 
et al., 2010) at 1 year, as opposed to 61% and 66% reached 
by SRP+MTZ and SRP+MTZ+AMX, respectively. These 
findings have clinical implications because they suggest a 
reduced need for periodontal surgery in subjects receiving 
one of  these antibiotic protocols. Although no statisti-
cally significant differences were detected between the 
two antibiotic groups for this parameter and for the other 
parameters evaluated by the authors, there was a constant 
trend towards better clinical outcomes when MTZ and 
AMX were combined, in agreement with two other studies 
(Matarazzo et al., 2008; Silva et al., 2011). These sustained 
long-term clinical benefits obtained with the combination 
of  SRP and MTZ+AMX were corroborated by two other 
RCTs that evaluated the treatment of  chronic (Goodson et 
al., 2012; Socransky et al., 2013) and aggressive periodontitis 
(Mestnik et al., 2012). 

One question that could be raised is whether the com-
bination of  antibiotics and surgeries would provide any 
additional benefit. An answer to this question was given 
by the study of  Goodson et al. (2012), which assessed 
eight different periodontal therapies and demonstrated 
that SRP+MTZ+AMX was the best of  all treatments in 
terms of  improving attachment levels. When the antibiotic 
and surgical groups were directly compared, a statistically 
significant higher mean CAL gain was observed in subjects 
receiving SRP+MTZ+AMX (1.53 ± 0.16 mm) compared 
to subjects treated by means of  SRP and modified Widman 
flap (0.96 ± 0.21 mm). Interestingly, when all the eight treat-
ments were compared, it was revealed that the inclusion 
of  periodontal surgery did not significantly improve the 
clinical response in subjects with advanced chronic peri-
odontitis (Goodson et al., 2012). 

Economic evaluation of adjunctive antimicrobials 
in the treatment of periodontitis
When comparing alternative treatments for a given clinical 
condition, it is not only important to evaluate their effec-
tiveness, but also their economic costs. If  an alternative 
treatment is more effective and less costly, or less effective 
and more costly compared to the standard of  care, it is 
quite obvious which treatment may be considered superior. 
However, for an alternative treatment that is more effec-
tive and more costly than the standard of  care, it is less 

clear which treatment may be preferred. What treatment 
is considered superior will depend on the marginal costs in 
relation to the additional benefits and on how much payers 
are willing to pay for the incremental benefits (Higgins et 
al., 2012). 

The costs that may be considered in analysis of  cost-
effectiveness include out-of-pocket payments by patients, 
reimbursements by third-party payers, travel costs, oppor-
tunity costs, and treatment costs averted (Vernazza et al., 
2012). The societal perspective, which combines all relevant 
costs irrespective of  who pays for them, provides the most 
comprehensive view on costs (Russel et al., 1996). As costs 
for dental services may vary considerably among countries 
(Pennington et al., 2011), and even among providers within 
the same country (Flemmig and Beikler, 2013), they need to 
be assessed for each healthcare delivery system separately 
and outcomes cannot be generalized. 

Using the perspective of  a third-party payer in the 
United States, average per patient costs for the treatment 
of  moderate to severe periodontitis have been evaluated 
over a 12-month period. Costs for SPR plus adjunctive 
local delivery of  CHX using a disk device were US$1,568 
and for SRP alone, US$1,393. The additional costs for the 
application of  CHX disks were partly offset by a significant 
reduction in the frequency of  periodontal surgery (9.2%) 
when compared to SRP alone (15.5%; Henke et al., 2001). 
If  a third-party payer were willing to pay the additional cost 
of  US$175 per patient in order to reduce the frequency of  
periodontal surgery by almost half, adjunctive local delivery 
of  CHX with a disk device was cost-effective. 

From the perspective of  a self-paying patient, local 
delivery of  MTZ gel as an adjunct to SRP was found to 
be less effective in providing average attachment gain at 
affected sites compared to adjunctive local delivery of  
CHX using a disk device. Adjunctive local delivery of  
CHX was extensively dominated by the adjunctive local 
delivery of  minocycline gel. Adjunctive minocycline gel 
was cost-effective if  patients were willing to pay £1,761 (in 
pound sterling) for an average of  1 mm attachment gain 
compared to no treatment. SRP alone was cost effective 
if  the patients were willing to pay between £1,467 and 
£1,761 for an average of  1 mm attachment gain (Heasman 
et al., 2011). Comparing the use of  systemic versus local 
antibiotics, Heasman et al. (2011) reported that the costs 
for an average of  1 mm attachment gain for SRP with 
adjunctive systemic administration of  MTZ and AMX 
was only £837, suggesting that adjunctive systemic admin-
istration of  antibiotics was more cost-effective compared 
to local delivery of  antibiotics. Systemic antibiotics might 
also offer economic benefits if  one considers treatment 
costs averted. Recent publications have indicated that 
the adjunctive use of  systemic MTZ and AMX results in 
fewer residual deep pockets and, consequently, the need 
for surgical procedures (Cionca et al., 2009; Mestnik et al., 
2012; Feres et al., 2012).
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In conclusion, as patients’ willingness to pay depends 
on a number of  factors including perceived health state, 
income, gender, and insurance coverage, cost-effective-
ness of  alternative treatments may vary considerably 
among patients (Grytten, 2002; van Steenberghe et al., 
2004; Tianviwat et al., 2008; Leung et al., 2010).

Concluding remarks

This review aimed to provide readers with an overview 
of  the current literature on the effectiveness of  adjunctive 
periodontal therapies. The data suggested that the use of  
adjunctive treatments to SRP might lead to additional 
clinical benefits to patients with chronic and aggressive 
periodontitis. Nonetheless, the practical question to be 
answered is: “Which of  these therapies would lead to 
clinically relevant and long-lasting benefits that would 
justify its use in the daily clinic?” Apparently, the only 
adjunctive therapy with compelling data supported by 
RCTs with long-term evaluation and systematic reviews 
is the use of  systemic MTZ alone or in combination with 
AMX. There is also some evidence of  a clinical benefit 
for up to 6 months for the use of  laser Nd:YAG, and a 
microbiological benefit up to 1 year for the use of  CHX 
as a mouthwash in combination with SRP+MTZ+AMX 
during the active phase of  therapy. 

The data supporting the adjunctive use of  MTZ+AMX 
for the treatment of  generalized chronic and aggressive 
periodontitis are based on the results of  numerous RCTs, 
including two trials with 1 or 2 years of  follow-up (Feres 
et al., 2012; Goodson et al., 2012) and three systematic 
reviews (Sgolastra et al., 2012a, Sgolastra et al., 2012b, 
Zandbergen et al., 2012). It is important to mention that 
this treatment should be considered safe, as there seem 
to be no major side-effects associated with the intake of  
MTZ+AMX (Guerrero et al., 2005; Cionca et al., 2009; 
Mestnik et al., 2010; Silva et al., 2011; Feres et al., 2012). 
The reduced need for additional treatment associated with 
the use of  adjunctive systemic MTZ+AMX seems to be 
one of  the greatest advantages for patients.
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