
EDITORIAL
PMPR and Host Modulation Therapy in 

Periodontal Diseases
Existence of bacterial plaque biofilm at the dento-gingival areas 
usually initiates gingival inflammation.1-3 Plaque is a thin film 
that forms on the tooth surface due to poor oral hygiene, and if 
not regularly removed, it can harden up and form calculus. As 
plaque harbors a large number of bacteria, inflammation can 
occur in the gingival tissues.4,5 Keeping the areas plaque-free 
would be the prime concern to maintain periodontal health.6,7 
Taking oral hygiene care at home by toothbrushing and 
interdental cleaning may be sufficient for those patients who 
practice near-perfect oral hygiene but it is not an effective way 
of promoting the resolution of gingival inflammation.8 Non-surgi-
cal periodontal therapy by means of scaling /root planing and 
polishing at 6-month intervals may be needed to fill up the 
gaps.9,10

PMPR (professional mechanical plaque removal)
The management of the crown and root surfaces of tooth during 
periodontal treatment, as well as the control of dental plaque 
biofilm and calculus, are referred to as professional mechanical 
plaque removal (PMPR).11,12 In the past, it was referred to as 
scale and polish, i.e., supragingival mechanical biofilm control, 
supragingival scaling, root surface debridement and root 
planing, and polishing.13,14

In general, PMPR should be considered in cases failing to reach 
a periodontally healthy condition at a re-evaluation visit after 
oral hygiene instructions (OHI) implementation. The goal of 
supragingival PMPR focused intervention is to remove calculus 
deposits and accessible plaque biofilm from the crown of tooth 
(1st step).11,12 The aim of subgingival PMPR targeted therapy is 
to clear the tooth's root surface of calculus, endotoxin, and 
plaque biofilm (2nd step).11,12

Scaling is a component of every PMPR-based intervention, 
whether it is stated explicitly as a scaling session using both 
hand and /or ultrasonic devices.15,16 Studies address implemen-
tation of PMPR with air polishing with powder containing sodium 
bicarbonate17, glycine18 or erythritol-chlorhexidine19, and /or 
application of a diode laser20. Besides these, professionally 
administered local adjuncts consisted of subgingival applica-
tions of an ornidazole-chlorhexidine gel21 or gingival infiltrations 
of organic coconut oil or organic sesame oil with a micronee-
dling technique22.

HOST MODULATION THERAPY
Periodontal diseases are polymicrobial, multifactorial diseases, 
and there are many host factors involved in determining the 
individual susceptibility to disease.23 Therefore, effective 
treatment of periodontal disease can enhance general health, 
highlighting the vital connection between dental care and 
overall wellbeing.24 

In addition to traditional periodontal treatments, host modulation 
therapy (HMT) has been suggested.25,26 HMT modifies the 
harmful features of the host inflammatory response to the 
microbial biofilm by using systemic or local antimicrobial medi-
cations as supplements to traditional periodontal therapy.27-29 
One of the first and most well-known of these treatments makes 
use of the anti-inflammatory qualities of doxycycline at a 
sub-antimicrobial dose (20 mg doxycycline hyclate).30,31 While 
HMT utilizing sub-antimicrobial dosage doxycycline may lead to 
statistically significant improvements in patient outcomes 
compared to those attained by PMPR alone, though the clinical 
relevance of these improvements is less clear.30,31 As of right 
now, there is no proof that the low dosages of antibiotics used in 
this treatment plan are linked to the emergence of antibiotic 
resistance.32,33 However, patients must take systemic medica-
tion for extended periods of time (up to nine months) in order to 
receive host modulation therapy, which may affect compli-
ance.26,34, Liver enzyme-related side effects have also been 
documented, and the therapy's cost-effectiveness is 
unknown.26 Observing such evidences, the British Society of 
Periodontology (BSP) implemented European S3 
(BSP-S3)-level evidence-based treatment guidelines for stage   
I – III periodontitis.35    
The development of this guideline did not particularly look at the 
use of additional host modifying medicines, such as statins, 
bisphosphonates, probiotics, non-steroidal anti-inflammatory 
drugs, Omega-3 polyunsaturated fatty acids, and metformin.26 
However, clinical practice (BSP-S3) guidelines in the United 
Kingdom (UK) do not recommend using systemic sub-antimi-
crobial doxycycline in addition to subgingival instrumentation.35 

CLINICAL PARAMETERS
Monitoring plaque levels: Plaque biofilm control is essential to 
reduce gingival inflammation during treatment and to prevent 
relapse in the maintenance phase of management.11,12 Low 
levels of plaque are associated with periodontal stability. It’d be 
beneficial to reach targets for improvements in plaque levels, 
such as ≤20% or ≥50% reduction from baseline values.35 
Plaque control can be effectively pursued following oral hygiene 
instructions (OHIs). Although it has been shown that OHI may 
be effective in controlling gingivitis irrespective of the additional 
use of PMPR.36-39 It can be speculated that in specific condi-
tions, OHI alone may be insufficient to restore gingival health.40 

Monitoring gingival bleeding: In most instances, oral hygiene 
practices are linked to bleeding that occurs superficially from 
the gingival margin (i.e., marginal bleeding) as opposed to the 
base of a periodontal pocket.41,42 A healthy periodontium would 
have marginal bleeding levels of ≤30%, or a reduction of ≥50% 
from baseline readings.43 

Monitoring periodontal probing pocket depth: Probing 
pocket depth reduction and maintenance after treatment is a 
sign of disease resolution and stability.44 According to the 2017 
World Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions, a patient with periodon-
tal health is defined as a full mouth bleeding on probing score 
(FMBS) <10%, and probing pocket depth (PPD) ≤3 mm with no 
clinical attachment loss.45

Antimicrobial medication: Local and systemic antimicrobials, 
have been proposed as adjuncts to professional mechanical 
plaque removal (PMPR) in patients with a diagnosis of perio-
dontitis.46,47 Though there is widespread evidences that 
inappropriate use of antibiotic therapy is linked to the increasing 
incidence of bacterial resistance48, along with the numerous 
side effects associated with antibiotic therapy.49,50 Because of 
this, routine systemic antibiotic administration in addition to 
subgingival instrumentation in patients with periodontitis is not 
advised by UK clinical practice (BSP-S3) guidelines.35 

Assessing the response to periodontal treatment: The 
continuous evaluation and monitoring of the patient's condition 
following active therapy and during maintenance is an essential 
component of periodontal management.51,52 After treatment, 
patients are usually evaluated six to twelve weeks later.53,54

It is likely that OHI might not be enough to restore gingival 
health, which would justify the use of PMPR in addition to OHI 
(i.e., PMPR + OHI). Considering these, a single PMPR session 
following OHI and HMT may successfully improve periodontal 
health and raise self-efficacy scores.
Keywords: PMPR, mechanical biofilm control, scaling and root 
planing, root surface debridement, host modulation therapy, 
OHI.
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Periodontal diseases are polymicrobial, multifactorial diseases, 
and there are many host factors involved in determining the 
individual susceptibility to disease.23 Therefore, effective 
treatment of periodontal disease can enhance general health, 
highlighting the vital connection between dental care and 
overall wellbeing.24 

In addition to traditional periodontal treatments, host modulation 
therapy (HMT) has been suggested.25,26 HMT modifies the 
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use of the anti-inflammatory qualities of doxycycline at a 
sub-antimicrobial dose (20 mg doxycycline hyclate).30,31 While 
HMT utilizing sub-antimicrobial dosage doxycycline may lead to 
statistically significant improvements in patient outcomes 
compared to those attained by PMPR alone, though the clinical 
relevance of these improvements is less clear.30,31 As of right 
now, there is no proof that the low dosages of antibiotics used in 
this treatment plan are linked to the emergence of antibiotic 
resistance.32,33 However, patients must take systemic medica-
tion for extended periods of time (up to nine months) in order to 
receive host modulation therapy, which may affect compli-
ance.26,34, Liver enzyme-related side effects have also been 
documented, and the therapy's cost-effectiveness is 
unknown.26 Observing such evidences, the British Society of 
Periodontology (BSP) implemented European S3 
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The development of this guideline did not particularly look at the 
use of additional host modifying medicines, such as statins, 
bisphosphonates, probiotics, non-steroidal anti-inflammatory 
drugs, Omega-3 polyunsaturated fatty acids, and metformin.26 
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Monitoring plaque levels: Plaque biofilm control is essential to 
reduce gingival inflammation during treatment and to prevent 
relapse in the maintenance phase of management.11,12 Low 
levels of plaque are associated with periodontal stability. It’d be 
beneficial to reach targets for improvements in plaque levels, 
such as ≤20% or ≥50% reduction from baseline values.35 
Plaque control can be effectively pursued following oral hygiene 
instructions (OHIs). Although it has been shown that OHI may 
be effective in controlling gingivitis irrespective of the additional 
use of PMPR.36-39 It can be speculated that in specific condi-
tions, OHI alone may be insufficient to restore gingival health.40 

Monitoring gingival bleeding: In most instances, oral hygiene 
practices are linked to bleeding that occurs superficially from 
the gingival margin (i.e., marginal bleeding) as opposed to the 
base of a periodontal pocket.41,42 A healthy periodontium would 
have marginal bleeding levels of ≤30%, or a reduction of ≥50% 
from baseline readings.43 

Monitoring periodontal probing pocket depth: Probing 
pocket depth reduction and maintenance after treatment is a 
sign of disease resolution and stability.44 According to the 2017 
World Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions, a patient with periodon-
tal health is defined as a full mouth bleeding on probing score 
(FMBS) <10%, and probing pocket depth (PPD) ≤3 mm with no 
clinical attachment loss.45

Antimicrobial medication: Local and systemic antimicrobials, 
have been proposed as adjuncts to professional mechanical 
plaque removal (PMPR) in patients with a diagnosis of perio-
dontitis.46,47 Though there is widespread evidences that 
inappropriate use of antibiotic therapy is linked to the increasing 
incidence of bacterial resistance48, along with the numerous 
side effects associated with antibiotic therapy.49,50 Because of 
this, routine systemic antibiotic administration in addition to 
subgingival instrumentation in patients with periodontitis is not 
advised by UK clinical practice (BSP-S3) guidelines.35 

Assessing the response to periodontal treatment: The 
continuous evaluation and monitoring of the patient's condition 
following active therapy and during maintenance is an essential 
component of periodontal management.51,52 After treatment, 
patients are usually evaluated six to twelve weeks later.53,54

It is likely that OHI might not be enough to restore gingival 
health, which would justify the use of PMPR in addition to OHI 
(i.e., PMPR + OHI). Considering these, a single PMPR session 
following OHI and HMT may successfully improve periodontal 
health and raise self-efficacy scores.
Keywords: PMPR, mechanical biofilm control, scaling and root 
planing, root surface debridement, host modulation therapy, 
OHI.
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EDITORIAL
PMPR and Host Modulation Therapy in 

Periodontal Diseases
Existence of bacterial plaque biofilm at the dento-gingival areas 
usually initiates gingival inflammation.1-3 Plaque is a thin film 
that forms on the tooth surface due to poor oral hygiene, and if 
not regularly removed, it can harden up and form calculus. As 
plaque harbors a large number of bacteria, inflammation can 
occur in the gingival tissues.4,5 Keeping the areas plaque-free 
would be the prime concern to maintain periodontal health.6,7 
Taking oral hygiene care at home by toothbrushing and 
interdental cleaning may be sufficient for those patients who 
practice near-perfect oral hygiene but it is not an effective way 
of promoting the resolution of gingival inflammation.8 Non-surgi-
cal periodontal therapy by means of scaling /root planing and 
polishing at 6-month intervals may be needed to fill up the 
gaps.9,10

PMPR (professional mechanical plaque removal)
The management of the crown and root surfaces of tooth during 
periodontal treatment, as well as the control of dental plaque 
biofilm and calculus, are referred to as professional mechanical 
plaque removal (PMPR).11,12 In the past, it was referred to as 
scale and polish, i.e., supragingival mechanical biofilm control, 
supragingival scaling, root surface debridement and root 
planing, and polishing.13,14

In general, PMPR should be considered in cases failing to reach 
a periodontally healthy condition at a re-evaluation visit after 
oral hygiene instructions (OHI) implementation. The goal of 
supragingival PMPR focused intervention is to remove calculus 
deposits and accessible plaque biofilm from the crown of tooth 
(1st step).11,12 The aim of subgingival PMPR targeted therapy is 
to clear the tooth's root surface of calculus, endotoxin, and 
plaque biofilm (2nd step).11,12

Scaling is a component of every PMPR-based intervention, 
whether it is stated explicitly as a scaling session using both 
hand and /or ultrasonic devices.15,16 Studies address implemen-
tation of PMPR with air polishing with powder containing sodium 
bicarbonate17, glycine18 or erythritol-chlorhexidine19, and /or 
application of a diode laser20. Besides these, professionally 
administered local adjuncts consisted of subgingival applica-
tions of an ornidazole-chlorhexidine gel21 or gingival infiltrations 
of organic coconut oil or organic sesame oil with a micronee-
dling technique22.

HOST MODULATION THERAPY
Periodontal diseases are polymicrobial, multifactorial diseases, 
and there are many host factors involved in determining the 
individual susceptibility to disease.23 Therefore, effective 
treatment of periodontal disease can enhance general health, 
highlighting the vital connection between dental care and 
overall wellbeing.24 

In addition to traditional periodontal treatments, host modulation 
therapy (HMT) has been suggested.25,26 HMT modifies the 
harmful features of the host inflammatory response to the 
microbial biofilm by using systemic or local antimicrobial medi-
cations as supplements to traditional periodontal therapy.27-29 
One of the first and most well-known of these treatments makes 
use of the anti-inflammatory qualities of doxycycline at a 
sub-antimicrobial dose (20 mg doxycycline hyclate).30,31 While 
HMT utilizing sub-antimicrobial dosage doxycycline may lead to 
statistically significant improvements in patient outcomes 
compared to those attained by PMPR alone, though the clinical 
relevance of these improvements is less clear.30,31 As of right 
now, there is no proof that the low dosages of antibiotics used in 
this treatment plan are linked to the emergence of antibiotic 
resistance.32,33 However, patients must take systemic medica-
tion for extended periods of time (up to nine months) in order to 
receive host modulation therapy, which may affect compli-
ance.26,34, Liver enzyme-related side effects have also been 
documented, and the therapy's cost-effectiveness is 
unknown.26 Observing such evidences, the British Society of 
Periodontology (BSP) implemented European S3 
(BSP-S3)-level evidence-based treatment guidelines for stage   
I – III periodontitis.35    
The development of this guideline did not particularly look at the 
use of additional host modifying medicines, such as statins, 
bisphosphonates, probiotics, non-steroidal anti-inflammatory 
drugs, Omega-3 polyunsaturated fatty acids, and metformin.26 
However, clinical practice (BSP-S3) guidelines in the United 
Kingdom (UK) do not recommend using systemic sub-antimi-
crobial doxycycline in addition to subgingival instrumentation.35 

CLINICAL PARAMETERS
Monitoring plaque levels: Plaque biofilm control is essential to 
reduce gingival inflammation during treatment and to prevent 
relapse in the maintenance phase of management.11,12 Low 
levels of plaque are associated with periodontal stability. It’d be 
beneficial to reach targets for improvements in plaque levels, 
such as ≤20% or ≥50% reduction from baseline values.35 
Plaque control can be effectively pursued following oral hygiene 
instructions (OHIs). Although it has been shown that OHI may 
be effective in controlling gingivitis irrespective of the additional 
use of PMPR.36-39 It can be speculated that in specific condi-
tions, OHI alone may be insufficient to restore gingival health.40 

Monitoring gingival bleeding: In most instances, oral hygiene 
practices are linked to bleeding that occurs superficially from 
the gingival margin (i.e., marginal bleeding) as opposed to the 
base of a periodontal pocket.41,42 A healthy periodontium would 
have marginal bleeding levels of ≤30%, or a reduction of ≥50% 
from baseline readings.43 

Monitoring periodontal probing pocket depth: Probing 
pocket depth reduction and maintenance after treatment is a 
sign of disease resolution and stability.44 According to the 2017 
World Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions, a patient with periodon-
tal health is defined as a full mouth bleeding on probing score 
(FMBS) <10%, and probing pocket depth (PPD) ≤3 mm with no 
clinical attachment loss.45

Antimicrobial medication: Local and systemic antimicrobials, 
have been proposed as adjuncts to professional mechanical 
plaque removal (PMPR) in patients with a diagnosis of perio-
dontitis.46,47 Though there is widespread evidences that 
inappropriate use of antibiotic therapy is linked to the increasing 
incidence of bacterial resistance48, along with the numerous 
side effects associated with antibiotic therapy.49,50 Because of 
this, routine systemic antibiotic administration in addition to 
subgingival instrumentation in patients with periodontitis is not 
advised by UK clinical practice (BSP-S3) guidelines.35 

Assessing the response to periodontal treatment: The 
continuous evaluation and monitoring of the patient's condition 
following active therapy and during maintenance is an essential 
component of periodontal management.51,52 After treatment, 
patients are usually evaluated six to twelve weeks later.53,54

It is likely that OHI might not be enough to restore gingival 
health, which would justify the use of PMPR in addition to OHI 
(i.e., PMPR + OHI). Considering these, a single PMPR session 
following OHI and HMT may successfully improve periodontal 
health and raise self-efficacy scores.
Keywords: PMPR, mechanical biofilm control, scaling and root 
planing, root surface debridement, host modulation therapy, 
OHI.

REFERENCES

1. Tsilingaridis G, Tewari N, Seremidi K, Papaioannou W, 
López R. Dental biofilm-induced gingivitis in children 
and adolescents without known systemic involvement: a 
systematic review. J Clin Periodontol. 2026 
Jul;53(7):1226-52. doi: 10.1111/jcpe.70122. 

2. Daley JO, Jain P. Gingivitis. [Updated 2023 Mar 27]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2026 Jan-. Available from: https://www.nc-
bi.nlm.nih.gov/books/NBK557422/. 

3. Murakami S, Mealey BL, Mariotti A, Chapple ILC. Dental 
plaque-induced gingival conditions. J Periodontol. 
2018;89(Suppl 1):S17-S27. https://doi.org/10.1002/-
JPER.17-0095.

4. Daley JO, Jain P. Gingivitis. [Updated 2023 Mar 27]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2026 Jan-. Available from: https://www.nc-
bi.nlm.nih.gov/books/NBK557422/ 

5. Marsh PD. Dental plaque as a biofilm and a microbial 
community- implications for health and disease. BMC 
Oral Health. 2006 Jun 15;6(Suppl 1):S14. 

 doi: 10.1186/1472-6831-6-S1-S14. 

6. Chan AKY, Tsang YC, Chu S, Chu CH. comprehensive 
strategies for preventive periodontal care in older adults. 

 Geriatrics (Basel). 2025 May 25;10(3):72. doi: 10.3390/
 geriatrics10030072. 
7. George A, Mungara J, Vijayakumar P, Karunakaran D, 

Raj S, Kumar A. Efficiency of three interdental plaque 
control aids (dental floss, water flosser, and interdental 
brush) as an adjunct to toothbrushing in children. Int J 
Clin Pediatr Dent. 2025 Jun;18(6):637-640. doi: 
10.5005/jp-journals-10005-3140. 

8. George A, Mungara J, Vijayakumar P, Karunakaran D, 
Raj S, Kumar A. Efficiency of three interdental plaque 
control aids (dental floss, water flosser, and interdental 
brush) as an adjunct to toothbrushing in children. Int J 
Clin Pediatr Dent. 2025 Jun;18(6):637-40. doi: 10.5005/-
jp-journals-10005-3140. 

9. Elkerbout TA, Slot DE, Rijnen ME, van der Weijden GAF. 
Change in oral hygiene behaviour after non-surgical 
periodontal therapy- a retrospective analyses. Int J Dent 
Hyg. 2023 Feb;21(1):259-71. doi: 10.1111/idh.12593. 

10. Jervøe-Storm P-M, Eberhard J, Needleman I, Worthing-
ton HV, Jepsen S. Full-mouth treatment modalities 
(within 24 hours) for periodontitis in adults. Cochrane 
Database Systematic Rev. 2022;6. Art. No.: CD004622. 

 doi: 10.1002/14651858.CD004622.pub4.
11. Farina R, Simonelli A, Trombelli L, Chew RJJ, Tu YK, 

Preshaw PM. clinical efficacy of interventions based on 
professional mechanical plaque removal in the 
treatment of dental biofilm-induced gingivitis: a system-
atic review and meta-analysis. J Clin Periodontol. 2026 
Apr;53(4):572-595. doi: 10.1111/jcpe.70083. 

12. Needleman I, Nibali L, Di Iorio A. Professional mechani-
cal plaque removal for prevention of periodontal 
diseases in adults--systematic review update. J Clin 
Periodontol. 2015 Apr;42(Suppl 16):S12-35. 

 doi: 10.1111/jcpe.12341.  
13. Sanz M, Herrera D, Kebschull M, Chapple I, Jepsen S, 

Beglundh T, et al. EFP Workshop Participants and 
Methodological Consultants. Treatment of stage I-III 
periodontitis-The EFP S3 level clinical practice guide-
line. J Clin Periodontol. 2020 Jul;47 (Suppl 22):4-60. 

 doi: 10.1111/jcpe.13290. Erratum in: J Clin Periodontol. 
2021 Jan;48(1):163. doi: 10.1111/jcpe.13403. 

14. Simpson TC, Weldon JC, Worthington HV, Needleman I, 
Wild SH, Moles DR. Treatment of periodontal disease 
for glycaemic control in people with diabetes mellitus. 
Cochrane Database Syst Rev. 2015 Nov 
6;2015(11):CD004714.

 doi: 10.1002/14651858.CD004714.pub3. Update in: 
Cochrane Database Syst Rev. 2022 Apr 14;4:CD004714. 
doi: 10.1002/14651858.CD004714.pub4. 

15. Kumari N, Johnson L, Yadav H, Das A, Umrao B, Gera 
R. Effect of hand and ultrasonic scaling-root planing 
methods on tooth surface topography: an in-vitro atomic 
force microscopy study. Cureus. 2023 Oct 
12;15(10):e46925. 

 doi: 10.7759/cureus.46925.

16. Lim LP, Davies WIR. Comparison of various modalities 
of ‘simple’ periodontal therapy on oral cleanliness and 
bleeding. J Clin Periodontol. 1996;23(6):595–600. 
https:// doi. org/ 10.1111/j. 1600-051X.1996. tb018 30. x.

17. Patil SS, Rakhewar PS, Limaye PS, Chaudhari NP. A 
comparative evaluation of plaque-removing efficacy of 
air polishing and rubber-cup, bristle brush with paste 
polishing on oral hygiene status: a clinical study. J Int 
Soc Preventive Comm Dent. 2015(5);6:457-62. https:// 
doi. org/ 10. 4103/2231-0762.167723.

18. Shi ZC, Wang LM, Song ZF, Ao SY, Dong C. Investiga-
tion of the clinical effect of 65 μm glycine powder 
air-polishing (gpap) after ultrasonic scaling during 
subgingival polishing. Shanghai Kou Qiang Yi Xue = 
Shanghai J Stomatol. 2020;29(3):321-4.doi:

19. Mensi M, Scotti E, Sordillo A, Dale M, Calza S. Clinical 
evaluation of air polishing with erythritol powder followed 
by ultrasonic calculus removal versus conventional 
ultrasonic debridement and rubber cup polishing for the 
treatment of gingivitis: a split-mouth randomized 
controlled clinical trial. Int J Dent Hygiene. 
2022;20(2):371-80. https:// doi. org/ 10. 1111/idh. 12537.

20. Assaf M, Yilmaz S, Kuru B, Ipci SD, Noyun U, Kadir T. 
Effect of the diode laser on bacteremia associated with 
dental ultrasonic scaling: a clinical and microbiological 
study. Photomed laser surg. 2007;25(4):250-6. https:// 
doi. org/ 10.1089/ pho. 2006. 2067.

21. Narayanan R, Prabhuji MLV, Bhavikatti SK, Saquib SA, 
Paramashivaiah R, Karobari MI, et al. Clinical evaluation 
of local drug delivery of chlorhexidine and ornidazole in 
the treatment of gingivitis as an adjunct to scaling and 
root planing. Ind J Forensic Med Toxicol. 
2020;14(4):4346-53. https:// doi. org/ 10. 37506/ ijfmt. 
v14i4. 12322.

22. Mostafa D, Alarawi R, AlHowitiy S, AlKathiri N, Alhussain 
R, Almohammadi R, et al. The effectiveness of 
microneedling technique using coconut and sesame oils 
on the severity of gingival inflammation and plaque 
accumulation: A randomized clinical trial. Clin Exp Dent 
Res. 2022 Oct;8(5):1249-1258. 

 doi: 10.1002/cre2.618.
23. Hu M, Zhang R, Wang R, Wang Y, Guo J. Global, 

regional, and national burden of periodontal diseases 
from 1990 to 2021 and predictions to 2040: an analysis 
of the global burden of disease study 2021. Front Oral 
Health. 2025 Jul 24;6:1627746. doi: 10.3389/-
froh.2025.1627746.

24. Chan AKY, Tsang YC, Chu S, Chu CH. Comprehensive 
strategies for preventive periodontal care in older adults. 
Geriatrics (Basel). 2025 May 25;10(3):72. doi: 10.3390/-
geriatrics10030072. 

25. Golub LM, Lee HM, Bacigalupo J, Gu Y. Host modulation 
therapy in periodontitis, diagnosis and treatment-status 
update. Front Dent Med. 2024 Jul 16;5:1423401. 

 doi: 10.3389/fdmed.2024.1423401. 

26. Phanrungsuwan A, Huang J, Dharmaraj N, Cobos Perez 
A, Veiseh O, Young S, et al. Host modulation therapy 
inperiodontitis: from established therapies to emerging 
technologies. Front Immunol. 2026;17:1762187. 

 doi: 10.3389/fimmu.2026.1762187.
27. Rao AKG. Current status of host modulation therapy in 

periodontal disease: a review. Int J Dent Med Sci Res. 
2026 May-June;8(3):138-44. doi: 
10.35629/6018-0803138144.

28. Alsakr A. Periodontal diseases and host modulation 
therapies. J Pharm Bioallied Sci. 2025 Sep;17(Suppl 
3):S2052-S2054. doi: 10.4103/jpbs.jpbs_537_25. 

29. Balta MG, Papathanasiou E, Blix IJ, Van Dyke TE. Host 
modulation and treatment of periodontal disease. J Dent 
Res. 2021 Jul;100(8):798-809. 

 doi: 10.1177/0022034521995157. 
30. Das U, Sahu N Panda A. Host-modulatory therapy in 

periodontitis: role of subantimicrobial-dose doxycycline 
and beyond. World J Biol Pharm Health Sci. 
2026;26(01):128-37. doi: https://doi.org/10.30574/w-
jbphs.2026.26.1.0191.

31. Attia MS, Alblowi JA. Effect of subantimicrobial dose 
doxycycline treatment on gingival crevicular fluid levels 
of mmp-9 and mmp-13 in periodontitis stage 2, grade b 
in subjects with type 2 diabetes mellitus. J Immunol Res. 
2020 Nov 20;2020:2807259. doi: 
10.1155/2020/2807259. 

32. Golub LM, Lee HM. Periodontal therapeutics: current 
host-modulation agents and future directions. Periodon-
tol 2000. 2020 Feb;82(1):186-204. 

 doi: 10.1111/prd.12315. 
33. Donos N, Calciolari E, Brusselaers N, Goldoni M, 

Bostanci N, Belibasakis GN. The adjunctive use of host 
modulators in non-surgical periodontal therapy: a 
systematic review of randomized, placebo-controlled 
clinical studies. J Clin Periodontol. 2020;47(Suppl 
22):199-238. doi:10.1111/jcpe.13232.

34. Serhan CN. Treating inflammation and infection in the 
21st century: new hints from decoding resolution 
mediators and mechanisms. FASEB J. 2017 
Apr;31(4):1273-88. doi: 10.1096/fj.201601222R. 

35. West N, Chapple I, Claydon N, D'Aiuto F, Donos N, Ide 
M, et al. British Society of Periodontology and Implant 
Dentistry Guideline Group Participants. BSP implemen-
tation of European S3 - level evidence-based treatment 
guidelines for stage I-III periodontitis in UK clinical 
practice. J Dent. 2021 Mar;106:103562. doi: 10.1016/j.-
jdent.2020.103562. 

36. Singla S, Gupta P, Lehl G, Talwar M. Effects of 
reinforced oral hygiene instruction program with and 
without professional tooth cleaning on plaque control 
and gingival health of orthodontic patients wearing 
multibracket appliances. J Indian Orthodont Soc. 2019 
October; 53(4):272-7. https://-
doi.org/10.1177/0301574219878947.

xv   Page                                                                                                                                                        Website:  https://www.banglajol.info/index.php/UpDCJ      

Update Dental College Journal (UpDCJ) Vol-16, Issue-1, April 2026                                 Hossain MZ. Editorial. PMPR and HMT in periodontal diseases

37. Kamra S, Ramalingam K, Sk S, Sukhija M, Sihmar S. 
Oral hygiene instructions with plaque-disclosing agents 
to improve self-performed dental plaque control: a case 
report. Cureus. 2024 Oct 23;16(10):e72205. doi: 
10.7759/cureus.72205.

38. Soldo M, Matijević J, Ivanišević AM, Čuković-Bagić I, 
Marks L, Borić DN, et al. Impact of oral hygiene instruc-
tions on plaque index in adolescents. Cent Eur J Public 
Health. 2020;28(2):103-7. https://doi.org/10.21101/ce-
jph.a5066.

39. Hugoson A, Lundgren D, Asklow B, Borgklint G. Effect of 
three different dental health preventive programmes on 
young adult individuals: a randomized, blinded, parallel 
group, controlled evaluation of oral hygiene behaviour 
on plaque and gingivitis. J Clinl Periodontol. 
2007;34(5):407-15. https:// doi. org/ 10.1111/j. 
1600-051X.2007. 001069. x.

40. Ying X, Dai Y, Bai G, Cheng Z, Cai X. Varying responses 
to periodontal treatment in different extent of plaque-in-
duced gingivitis: a prospective cohort study. Clin Oral 
Investig. 2025;29(4):204. https:// doi. org/ 10. 1007/ 
s0078 4-025- 06282-9.

41. Vishnusripriya J, Subair K, Chandran N, Hemalatha DM, 
Santhosh A, Asok A. A comprehensive review on 
gingival bleeding. Acta Sci Dent Sci. 2025;9(2): 86-94.

42. Deng K, Pelekos G, Jin L, Tonetti MS. Gingival bleeding 
on brushing as a sentinel sign of gingival inflammation: 
a diagnostic accuracy trial for the discrimination of 
periodontal health and disease. J Clin Periodontol. 2021 
Dec;48(12):1537-48. doi: 10.1111/jcpe.13545.

43. https://www.periodontalcare.sdcep.org.uk/guid-
ance/treatment-
components/assessing-treatment-response/clinical-para
meters/

44. Werner N, Heck K, Walter E, Ern C, Bumm CV, 
Folwaczny M. Probing pocket depth reduction after 
non-surgical periodontal therapy: tooth-related factors. J 
Periodontol. 2024;95:29-39. https://doi.org/10.1002/-
JPER.23-0285.

45. Heitz-Mayfield LJA. Conventional diagnostic criteria for 
periodontal diseases (plaque-induced gingivitis and 
periodontitis). Periodontol 2000. 2024;95:10-9. 
doi:10.1111/prd.12579.

46. Chatzopoulos GS, Wolff LF. The effect of adjunctive 
systemic antibiotics on the outcomes of non-surgical 
periodontal therapy: a retrospective cohort study. J Clin 
Periodontol. 2026 May;53(5):719-34. doi: 10.1111/-
jcpe.70117. 

47. Boivin W G, Cory MT, Kormas I, Wolff L. Adjunctive local 
agents to subgingival instrumentation in the treatment of 
periodontitis: a review of recent clinical trials and future 
perspectives. Pharmaceutics. 2025;17:697. https://-
doi.org/10.3390/pharmaceutics17060697.

48. Nizami MZI, Yin IX, Niu JY, Yu OY, Chu CH. Antibiotic 
resistance in dentistry: a review. Antibiotics (Basel). 
2025 Dec 12;14(12):1259. 

 doi: 10.3390/antibiotics14121259. 
49. Zubair S. Targeted use of antimicrobials in periodontal 

therapy. Cureus. 2025 Mar 1;17(3):e79874. doi: 
10.7759/cureus.79874. 

50. Kulis E, Cvitkovic I, Pavlovic N, Kumric M, Rusic D, 
Bozic J. A comprehensive review of antibiotic resistance 
in the oral microbiota: mechanisms, drivers, and 
emerging therapeutic strategies. Antibiotics. 
2025;14(8):828. https://doi.org/10.3390/antibiot-
ics14080828.

51. Graziani F, Conticini E, Bettini L, Ciardelli G, Leuci S, 
Marruganti C, Izzetti R. Clinical performance of the 
bioperio® protocol to manage periodontitis. J Clin Med. 
2025 Mar 4;14(5):1738. doi: 10.3390/jcm14051738.

52. Alhazmi S, Abu-Reyal S, Chiang YC, Saleh MHA, Wang 
HL. Frequency, cost, and time to re-treatment after 
active periodontal therapy. J Periodontol. 2025 
Sep;96(9):1035-43. doi: 10.1002/JPER.24-0474. 

53. Kwon T, Lamster IB, Levin L. Current concepts in the 
management of periodontitis. Int Dent J. 2021 
Dec;71(6):462-76. doi: 10.1111/idj.12630. 

54. Farooqi OA, Wehler CJ, Gibson G, Jurasic MM, Jones 
JA. Appropriate recall interval for periodontal mainte-
nance: a systematic review. J Evid Based Dent Pract. 
2015 Dec;15(4):171-81. doi: 10.1016/j.jeb-
dp.2015.10.001. Erratum in: J Evid Based Dent Pract. 
2016 Mar;16(1):79. 

 doi: 10.1016/j.jebdp.2016.02.001.

 

Prof. Dr. Md. Zahid Hossain, BDS, PGD & PhD (Japan)
Editor-in-Chief

Update Dental College Journal (UpDCJ)



EDITORIAL
PMPR and Host Modulation Therapy in 

Periodontal Diseases
Existence of bacterial plaque biofilm at the dento-gingival areas 
usually initiates gingival inflammation.1-3 Plaque is a thin film 
that forms on the tooth surface due to poor oral hygiene, and if 
not regularly removed, it can harden up and form calculus. As 
plaque harbors a large number of bacteria, inflammation can 
occur in the gingival tissues.4,5 Keeping the areas plaque-free 
would be the prime concern to maintain periodontal health.6,7 
Taking oral hygiene care at home by toothbrushing and 
interdental cleaning may be sufficient for those patients who 
practice near-perfect oral hygiene but it is not an effective way 
of promoting the resolution of gingival inflammation.8 Non-surgi-
cal periodontal therapy by means of scaling /root planing and 
polishing at 6-month intervals may be needed to fill up the 
gaps.9,10

PMPR (professional mechanical plaque removal)
The management of the crown and root surfaces of tooth during 
periodontal treatment, as well as the control of dental plaque 
biofilm and calculus, are referred to as professional mechanical 
plaque removal (PMPR).11,12 In the past, it was referred to as 
scale and polish, i.e., supragingival mechanical biofilm control, 
supragingival scaling, root surface debridement and root 
planing, and polishing.13,14

In general, PMPR should be considered in cases failing to reach 
a periodontally healthy condition at a re-evaluation visit after 
oral hygiene instructions (OHI) implementation. The goal of 
supragingival PMPR focused intervention is to remove calculus 
deposits and accessible plaque biofilm from the crown of tooth 
(1st step).11,12 The aim of subgingival PMPR targeted therapy is 
to clear the tooth's root surface of calculus, endotoxin, and 
plaque biofilm (2nd step).11,12

Scaling is a component of every PMPR-based intervention, 
whether it is stated explicitly as a scaling session using both 
hand and /or ultrasonic devices.15,16 Studies address implemen-
tation of PMPR with air polishing with powder containing sodium 
bicarbonate17, glycine18 or erythritol-chlorhexidine19, and /or 
application of a diode laser20. Besides these, professionally 
administered local adjuncts consisted of subgingival applica-
tions of an ornidazole-chlorhexidine gel21 or gingival infiltrations 
of organic coconut oil or organic sesame oil with a micronee-
dling technique22.

HOST MODULATION THERAPY
Periodontal diseases are polymicrobial, multifactorial diseases, 
and there are many host factors involved in determining the 
individual susceptibility to disease.23 Therefore, effective 
treatment of periodontal disease can enhance general health, 
highlighting the vital connection between dental care and 
overall wellbeing.24 

In addition to traditional periodontal treatments, host modulation 
therapy (HMT) has been suggested.25,26 HMT modifies the 
harmful features of the host inflammatory response to the 
microbial biofilm by using systemic or local antimicrobial medi-
cations as supplements to traditional periodontal therapy.27-29 
One of the first and most well-known of these treatments makes 
use of the anti-inflammatory qualities of doxycycline at a 
sub-antimicrobial dose (20 mg doxycycline hyclate).30,31 While 
HMT utilizing sub-antimicrobial dosage doxycycline may lead to 
statistically significant improvements in patient outcomes 
compared to those attained by PMPR alone, though the clinical 
relevance of these improvements is less clear.30,31 As of right 
now, there is no proof that the low dosages of antibiotics used in 
this treatment plan are linked to the emergence of antibiotic 
resistance.32,33 However, patients must take systemic medica-
tion for extended periods of time (up to nine months) in order to 
receive host modulation therapy, which may affect compli-
ance.26,34, Liver enzyme-related side effects have also been 
documented, and the therapy's cost-effectiveness is 
unknown.26 Observing such evidences, the British Society of 
Periodontology (BSP) implemented European S3 
(BSP-S3)-level evidence-based treatment guidelines for stage   
I – III periodontitis.35    
The development of this guideline did not particularly look at the 
use of additional host modifying medicines, such as statins, 
bisphosphonates, probiotics, non-steroidal anti-inflammatory 
drugs, Omega-3 polyunsaturated fatty acids, and metformin.26 
However, clinical practice (BSP-S3) guidelines in the United 
Kingdom (UK) do not recommend using systemic sub-antimi-
crobial doxycycline in addition to subgingival instrumentation.35 

CLINICAL PARAMETERS
Monitoring plaque levels: Plaque biofilm control is essential to 
reduce gingival inflammation during treatment and to prevent 
relapse in the maintenance phase of management.11,12 Low 
levels of plaque are associated with periodontal stability. It’d be 
beneficial to reach targets for improvements in plaque levels, 
such as ≤20% or ≥50% reduction from baseline values.35 
Plaque control can be effectively pursued following oral hygiene 
instructions (OHIs). Although it has been shown that OHI may 
be effective in controlling gingivitis irrespective of the additional 
use of PMPR.36-39 It can be speculated that in specific condi-
tions, OHI alone may be insufficient to restore gingival health.40 

Monitoring gingival bleeding: In most instances, oral hygiene 
practices are linked to bleeding that occurs superficially from 
the gingival margin (i.e., marginal bleeding) as opposed to the 
base of a periodontal pocket.41,42 A healthy periodontium would 
have marginal bleeding levels of ≤30%, or a reduction of ≥50% 
from baseline readings.43 

Monitoring periodontal probing pocket depth: Probing 
pocket depth reduction and maintenance after treatment is a 
sign of disease resolution and stability.44 According to the 2017 
World Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions, a patient with periodon-
tal health is defined as a full mouth bleeding on probing score 
(FMBS) <10%, and probing pocket depth (PPD) ≤3 mm with no 
clinical attachment loss.45

Antimicrobial medication: Local and systemic antimicrobials, 
have been proposed as adjuncts to professional mechanical 
plaque removal (PMPR) in patients with a diagnosis of perio-
dontitis.46,47 Though there is widespread evidences that 
inappropriate use of antibiotic therapy is linked to the increasing 
incidence of bacterial resistance48, along with the numerous 
side effects associated with antibiotic therapy.49,50 Because of 
this, routine systemic antibiotic administration in addition to 
subgingival instrumentation in patients with periodontitis is not 
advised by UK clinical practice (BSP-S3) guidelines.35 

Assessing the response to periodontal treatment: The 
continuous evaluation and monitoring of the patient's condition 
following active therapy and during maintenance is an essential 
component of periodontal management.51,52 After treatment, 
patients are usually evaluated six to twelve weeks later.53,54

It is likely that OHI might not be enough to restore gingival 
health, which would justify the use of PMPR in addition to OHI 
(i.e., PMPR + OHI). Considering these, a single PMPR session 
following OHI and HMT may successfully improve periodontal 
health and raise self-efficacy scores.
Keywords: PMPR, mechanical biofilm control, scaling and root 
planing, root surface debridement, host modulation therapy, 
OHI.
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