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Abstract 
     Periodontitis is an inflammatory disease of periodontal tissue due to pathogenic microorganisms 
interacting with host responds. Treatment scaling and root planing have been established as the 
standard in treating periodontitis, but there are limitations. The combination of additional therapy 
using Subantimicrobial Dose Doxycycline (SDD) is needed to overcome the excessive host 
response so that it can produce better therapeutic results. This study aims to determine the 
development of science regarding using SDD as an adjunct therapy in periodontitis patients.  
     Rapid review method with literature screening and selection using the PRISMA protocol. The 
search strategy was carried out on the PubMed, Science Direct, and ProQuest databases using 
keywords and Boolean operators according to predetermined inclusion and exclusion criteria.        
     Five articles reviewed showed various changes in clinical parameters and inflammatory 
mediators. Changes in parameters that are considered significant and insignificant but still offer a 
better direction.  
     The whole article shows that SDD positively affects the periodontal tissue, as seen by the 
decrease in Probing Depth (PD), Clinical Attachment Level (CAL), Bleeding on Probing (BOP), 
Gingival Index (GI), Plaque Index (PI), Matrix Metalloproteinase (MMP) and Gingival Ctevicular 
Fluid (GCF) which play a significant role in periodontitis.  
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 Introduction 
 

Periodontitis is a chronic inflammatory 
disease of the periodontal tissue induced by 
bacterial in the oral cavity and affect the 
masticatory function and loss of teeth.1,2,3 
Based on Riskesdas 2018 data, the 
prevalence of periodontitis in people aged 15 
years is 67.8%. This percentage shows that 
seven out of ten Indonesians have 
periodontitis.4 Periodontitis is characterized 
by swelling and bleeding of the gingiva which 
is called gingivitis. If ignored, gingivitis can 
lead to more serious stage of gingival 
disease, called periodontitis. The main signs 
of periodontitis are bleeding gums, edema, 

the appearance of periodontal pockets, loss 
of attachment and may cause bad breath 
(halitosis).5 Periodontal tissue damage that 
occurs not only comes from the inflammatory 
response of plaque bacteria but there is also 
the involvement of host immune response 
factors.6 The host immune systems are 
important defense mechanisms that protect 
the periodontal tissue, but if the immune 
systems response continues, serious 
damage occurs to both soft and hard 
periodontal tissues.6,7 

Scaling and root planing is a common 
dental procedures to treat chronic 
periodontal disease. This treatment is 
performed to remove local irritating factors 
such as bacterial plaque and calculus that 
play a role in the development of gingival and 
periodontal disease.8,9 To achieve reduction 
or elimination of pathogens, a subgingival 
application of antiseptics and antibiotics has 
often been considered as an adjunctive 
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therapy, in conjunction with scaling and root 
planning. However, long-term use allows an 
increase in resistance to antibiotics, causing 
treatment to become ineffective.10,11 

Along with the development of 
knowledge and understanding, there is a 
new therapeutic agents for the treatment of 
periodontal diseases, called Host Modulation 
Therapy (HMT). Host modulation therapy 
(HMT) is considered to provide better 
treatment outcomes.12   

A variety of drugs have been 
evaluated as host modulation agents, but 
only Subantimicrobial Dose Doxycycline 
(SDD) that have been approved by the Food 
and Drug Administration (FDA) USA, UK 
Medicines and Healthcare Products 
Regulatory Agency as an adjunctive therapy 
after scaling and root planing in the treatment 
of periodontitis. SDD is a 20 mg dose of 
doxycycline taken twice a day for 3 - 9 
months. The long-term used of SDD did not 
cause development of drug-resistant 
bacterial strains and considered quite safe, 
and also relatively cheap.10,13,14,15,16 Based 
on the study of Caton et al.(2003), Novak et 
al. (2002) and Presaw et al. (2003), SDD can 
be used both in chronic periodontitis, 
aggressive periodontitis, periodontitis patient 
with smoking habits or diabetes 
mellitus.17,18,19 Another study conducted by 
Golphar et al. also showed that the SDD 
group had more significant changes in 
clinical parameters. 

On this day, there have been no 
review articles that have reviewed the latest 
research on this subject, so this prompted 
the authors to conduct a rapid review study 
on the use of SDD as adjunctive therapy in 
periodontitis patients based on the results of 
recent studies. It is hoped that this research 
generating new knowledge and insight, may 
become a reference for future research, and 
be useful for practitioners in considering the 
use of SDD as an adjunctive therapy for 
periodontitis patients. 
   

 
 

Materials and methods 
 
The type of research used is a rapid 

review with research characteristics using 
PICO. The population in this study were 
periodontitis patients, Intervention was 
scaling root planing with a subantimicrobial 
dose of doxycycline, Comparison was 
additional therapy using placebo, and 
Outcome was clinical parameters of 
periodontal tissue such as CAL or PD or 
BOP as the primary assessment and 
mediator of inflammation. The inclusion 
criteria in this study were articles that were 
relevant to the research topic, based on full 
text, in English or Indonesian, published 
within the last 10 years, from 2011 – 2021 
and with the type of randomized controlled 
trial. Meanwhile, the exclusion criteria in this 
study were articles that were not accessible, 
the research subjects were animals and did 
not explain the clinical parameters of 
periodontal in the research results. 

The selecting and screening 
procedure was carried out using the PRISMA 
protocol. Article searches were carried out in 
the PubMed, Science Direct and ProQuest 
databases using the Boolean Operators 
"AND" and "OR" adjusted for each database, 
and keywords of subantimicrobial dose 
doxycycline OR SDD OR doxycycline AND 
periodontitis. Five articles were then 
reviewed as shown in the chart in figure 1. 

 

 
Figure 1. Screening Flow and Study Selection 
Based on PRISMA. 
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Results 
 
After the PRISMA analysis, five 

articles were analyzed. Data taken from the 
articles listed in the table in research titles, 
year of publication, participants, interventions, 
parameters, research results and 
conclusions. The results of data extraction 
can be seen as in table 1. 
 
 Discussion 
 

Based on table 1, the effect of 
Subantimicrobial Dose Doxycycline (SDD) as 
adjunctive therapy in periodontitis patients 
can be seen through changes in clinical 
parameters such as Probing Depth (PD), 
Clinical Attachment Level (CAL) and 
Bleeding on Probing (BOP), and also other 
parameters such as the Gingival Index (GI), 
Plaque Index (PI), Approximal Plaque Index 
(API) and MMP–9 and MMP-13 as 
inflammatory mediators. In a study 
conducted by Emingil et al. (2019), SDD is 
proven to give positive results after 3 months. 
The test group which was given a 20 mg 
dose of doxycycline (SDD) twice a day at 1 
hour before meals, as well as the control 
group which was only given a placebo, 
showed a significant decrease in Probing 
Depth (PD), meanwhile the decrease 
difference of Probing Depth in both group 
was insignificant.10 The results of this study 
are in line with the study of Gilowski et al. 
(2012), Pârvu et al. (2013) and Attia et al. 
(2020).20,21,22 This decrease is associated 
with the anti-inflammatory and 
anticollagenase properties in SDD, so that it 
can improve the healing process in 
periodontal tissues.23   

Not only assessing the decrease in 
PD, but also assessing other clinical 
parameters such as Clinical Attachment 
Level (CAL), Gingival Index (GI), Plaque 
Index (PI) and Bleeding on Probing (BOP). 
The decreases in CAL, PI and GI were 
significant in the study of Emingil et al. (2011 
& 2019).10,24 The results of the CAL 
assessment are in line with the research of 

Gilowski et al. (2012) and Pârvu et al. 
(2013).20,21 Emingil et al. (2019) also stated 
that SDD as an adjunctive therapy has more 
clinical benefits compared to scaling and root 
planing therapy alone, the effect not only 
lasting for 3 months but also until the end of 
the study period, which is 12 months.10 The 
clinical improvement was associated with the 
long-term host modulating effect, which the 
role in inhibiting MMP regulation, and SDD 
has anti-inflammatory properties.1,23,25 
Gilowski et al. (2012) also evaluated the 
Approximal Plaque Index (API) in patients 
with chronic periodontitis with diabetes 
mellitus as the percentage of plaque present 
in the approximal space and evaluated 
Bleeding on Probing (BOP) by observing the 
location of bleeding after probing. The BOP 
assessment was performed at four sites in 
each tooth and was expressed as a 
percentage. The evaluation stated that there 
were significant results in the test group and 
that there were insignificant differences when 
a comparison was made between the two 
groups.21  The BOP assessment was in line 
with the results obtained by Pârvu et al. 
(2013).20 

The mechanism of tissue damage in 
periodontal disease is related to the 
presence of Matrix Metalloproteinase (MMP) 
enzymes. MMP will result in the destruction 
of the extracellular matrix which then causes 
bone resorption.26 SDD as a host modulating 
agent down regulates expression of main 
inflammatory cytokines, osteoclasts and 
regulation of the MMP matrix, resulting in 
collagen destruction and reduce loss of 
attachment of connective tissue and alveolar 
bone. 13,14,17,27 This statement is proven by 
research conducted by Attia et al. (2020) that 
there was a significant decrease in MMP-9 
and MMP-13 levels in both groups, but the 
decrease in MMP levels was more significant 
in the test group (the group that was given 
SDD as adjunctive therapy) than the control 
group, either at one month after therapy or 
three months after therapy.22 The 
improvement of clinical parameters in all 
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articles is associated with the mechanism of 
action of SDD as a host modulating agent 
that can reduce tissue damage and 
regenerate periodontium by regulating the 
reduction of the destructive aspects of the 
host response and regulating the 
enhancement of the immune response, so it 
can increase the stability of the periodontal 
tissue.28,29    

Research conducted by Gilowski et al. 
(2012) and Emingil et al. (2019) also 
assessed the levels of Gingival Crevicular 
Fluid (GCF) in the test group and control 
group.10,21 In the study of Gilowski et al. 
(2012), the decrease in GCF only occurred in 
the test group, while in the study of Emingil 
et al. (2019) found a significant decrease in 
both groups.10,21 As we know, an increase in 
GCF volume is associated with the severity 
of inflammation.21 The results of this study 
show good results, submicrobial doxycycline 
has been shown to inhibit GCF in 
periodontitis patients.14 The concentration of 
hemoglobin (HbA1c) in the blood in 
periodontitis patients with diabetes mellitus 
was assessed by Gilowski et al. (2012).21 
The results of the analysis showed that there 
was no significant difference, in fact there 
was no change in the concentration of 
HbA1c before and after therapy in the two 
groups. These results are not in line with 
previous studies conducted by Kardeşler et 
al. (2010) and Engebretson et al. (2011) who 
assessed a significant decrease in HbA1c 
levels after 3 months of therapy. Further 
research is needed to assess the differences 
in HbA1c concentrations after periodontal 
therapy.30,31 

Many studies have shown that short-
term use of SDD can inhibit inflammation, 
however long-term used of SDD did not 
cause development of drug-resistant 

bacterial and has no adverse effect on 
normal periodontal microflora.10 This 
research is supported by Ciancio and Ashley, 
they proved that long-term use of SDD (1 
year) did not cause any side effects and did 
not produce microbial resistance. Laboratory 
diagnosis also showed no effect on liver or 
kidney function.32 So far, the use of SDD is 
recommended for adjunctive therapy in 
overcoming the limitations of scaling and root 
planing and the problem of antibiotic drug 
resistance in periodontitis patients who are 
considered less in providing effective 
therapeutic results and satisfying. 
 
 Conclusions 
 

All articles studied showed that the 
use of subantimicrobial dose of doxycycline 
produced a good effect on periodontal tissue. 
This is supported by the results of the 
evaluation of clinical parameters and other 
parameters that are considered significant. 
The evaluation of clinical parameters were 
assessed in the values of PD, CAL, BOP, GI 
and PI, API, MMP and GCF. However, the 
whole article only provides a dose of 20 mg 
SDD in 3 months, there is no recent study 
that provides SDD in the long term, so more 
updated research is needed to evaluate the 
long-term effects of SDD. 
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Table 1. Data Extraction. 
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