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ABSTRACT

Many studies have shown that periodontal therapy, such as scaling and root planning,
can improve glycemic control for 3 to 4 months. Moreover, studies have shown that
treating patients with type 2 diabetes with antimicrobial agents in addition to scaling
and root planning (SRP) improves both periodontal parameters and glycemic control.
Aiming to determine the impact on glycemic control, this systematic review focuses
on periodontal treatment in the form of SRP, whether or not supplemented with
antimicrobials, in type 1 DM patients and periodontitis. Conducted as a systematic
literature review with a qualitative approach, this research utilizes journal databases
such as PubMed, Google Scholar, DOAJ, and SciElo. Once the journals are obtained,
they will be selected and subjected to bias analysis and data extraction. Analysis of
five journals qualitatively revealed that SRP, whether or not antimicrobials were
added, has no discernible effect on type 1DM patients' glucose control, although it
significantly improved periodontal parameters. The inclusion of antimicrobials was
found to be more effective for enhancing periodontal parameters in type 1 DM
patients, but it did not significantly impact glycemic control post-periodontal
treatment.

Keywords: Type-1 Diabetes, Glycemic Control, Periodontal Treatment,
Periodontitis, Adjunctive Therapy

INTRODUCTION
Periodontal disease is a disease process that involves the relationship between
the periodontium, which refers to the periodontal ligament, gingiva, cementum, and

alveolar bone, among other tissues that surround and support teeth.>? Gram-negative
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anaerobic bacteria that adhere to teeth to form bacterial plaque, such as Prevotella
intermedia, Porphyromonas gingivalis, Actinobacillus actinomycetecomitans,
Campylobacter rectus, Bacteroides forsythias, Fusobacterium nucleatum, and
spirochetes, are the usual causes of periodontal disease.®

Gingivitis is the first manifestation of periodontal disease, if not properly
treated it can progress to periodontitis. Gingivitis is characterized by the reversible
inflammation of the periodontal tissues, while periodontitis is characterized by
damage to the tooth's supporting structures, which can cause permanent and fast
tissue destruction as well as the loss of teeth.??

Based on research conducted by Agus et al (2020) in Bandung, the study
population suffering from gingivitis and periodontitis were 55.25% and 44.75%,
respectively. This implies that periodontal problems are oral problems that are very
common in the Indonesian population.! In addition to affecting oral health,
periodontal disease is often attributed to systemic problems, such as diabetes
mellitus (DM). As of 2008, Indonesia had a diabetes mellitus prevalence of 57%,
ranking it among the top 10 countries globally with the largest number of diabetic
patients. In the 2030 period, it is estimated that the quantity of DM patients in
Indonesia is anticipated to surpass 20 million (10% of the total population).* Due to
the elevated occurrence of DM, the prevalence and seriousness of periodontitis may
escalate as well.

Diabetes exists in two primary forms: type 1 and type 2. Type 1 diabetes is
brought on by the immune system destroying beta cells in the pancreas. Type-1
diabetic diabetes affects 5% of the population. In contrast, 85-90% of people with
diabetes have type-2 diabetes, which causes reduced insulin secretion due to
decreased sensitivity of the liver, muscles, and fat to insulin.5.6% of people with
Type 1 diabetes also have a prevalence of periodontitis.

Although the prevalence of periodontitis is higher in people with type 2
diabetes (88.24%), type 1 diabetes is still associated with an increased risk of the
condition. Numerous studies have shown that type 1 diabetes and periodontitis are

correlated.Not only is periodontitis more common in people with type 1 diabetes
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than in the general population, but it is also far more severe in these individuals.’
Poor glycemic control with high levels of HDA1C >9% has a very high prevalence of
severe periodontitis in contrast to non-diabetic individuals, furthermore, severe
periodontitis among diabetic patients can escalate the risk of complications such as
cardiovascular, cerebrovascular, or peripheral vascular disease.®

Garcia et al (2012) evaluate the relationship between periodontitis, diabetes,
and glycemic control. The results showed that among individuals with periodontitis,
those with DM exhibited an average glycohemoglobin (HbAlc) level of 7.4%
compared to individuals with healthy periodontitis. These results are also consistent
utilizing a thorough analysis by Graziani et al (2018), in which periodontitis
attributed to elevated HbAlc in the diabetic population. In addition, greater
periodontal attachment loss is linked with a prolonged duration of DM.%° Multiple
studies have been conducted on the correlation between periodontal care and
Glycemic control in patients with type 1 and type 2 diabetes who have periodontitis.

Periodontal treatments such as SRP, antimicrobial therapy, and surgical
treatment aim to repair periodontal tissue damage, prevent further disease
progression, minimize disease symptoms, and support patients in maintaining
healthy periodontal tissues.!! HbA1lc or glycosylated hemoglobin is an indication of
metabolic control. The mean level of HbAlc in type-1 DM individuals with
periodontitis is 8.84%.'2 Empirical evidence from various studies suggests the
benefit of treating periodontitis with improved glycemic control.

As found in the study of Medianos et al (2018) Although there is no evidence
of improved glycemic control in type-1 diabetes, but SRP improves glycemic control
in type 2 diabetes with a drop in mean HbAlc of 0.29% at 3 to 4 months. In addition,
multiple studies have reported the benefits of giving additional antimicrobials
alongside scaling and root planning for individuals with type-2 DM, 2.25 mm for an
average gain of CAL.2

Since there is still a dearth of information on people with type 1 diabetes, the
majority of systematic reviews on the impact of periodontal therapy on glycemic

control of diabetics have exclusively examined type 2 diabetes patients. Therefore,
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the authors are interested in systematically reviewing the repercussions of
periodontal treatment on supervision. Evaluating glycemic changes measured by
HbA1c post-periodontal treatment in type 1 diabetic individuals through a RCT.

METHOD

This systematic review utilized a Randomized Controlled Trial (RCT) as its
study approach. The research time starts from July 2020 until June 2021. The best
research design to use when answering questions about the impact of treatment
therapy is a randomized controlled trial (RCT), besides this type of study offers
reduced potential for systematic bias.”* Types of studies other than RCTs that assess
how periodontal therapy affects changes in mean HbAlc in type-DM individuals 1
will be excluded, this is because to minimize the bias that will occur.

In this systematic literature review, the type of research used is RCT so that
the bias analysis will use the Cochrane collaboration tool. After conducting an
assessment of bias, results derived from research exhibiting considerable bias, a
sensitivity analysis will be conducted, while primary research identified with high
bias risk will be eliminated in the analysis while remaining attentive to subsequent

conclusions.

Type of Studies

The research methodology adopted for this systematic review involves a
RCT. RCT is the most fitting research type for addressing research queries regarding
the effect of treatment therapy, besides this type of study offers reduced potential for
systematic bias.}* Types of studies other than RCTs that assess how periodontal
therapy affects changes in mean HbAlc in type-DM individuals 1 will be excluded,

this is because to minimize the bias that will occur.
Population

The population in this study were individuals with periodontitis aged 10-61

years who were identified in juvenile type-1 diabetes. Type 1 diabetes mellitus
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patients with well-controlled, moderate-controlled, or poorly controlled glycemic
will be included in this study. The cohort having type 2 diabetes was excluded from
this study. Pregnant and lactating women and patients with other systemic disease
conditions and complications of diabetes To reduce bias, additional conditions were
omitted, including peripheral neuropathy, retinopathy, macrovascular disorders
(coronary heart disease and cerebrovascular disease), foot complications (resulting
from a combination of neuropathic and vascular issues), and renal failure. Non-
surgical periodontal therapy (scaling and root planing) together with extra systemic
and local antimicrobial therapy was the intervention used in this study such as
antibiotics and other drugs that have the positive impact of optimizing the
periodontal condition of the study subjects.

Combination antimicrobial treatments were also included, as was the
combination of amoxicillin and metronidazole. This combination has been reported
as an adjunct treatment for SRP in chronic periodontitis patients. Surgical
periodontal treatments such as flap surgery and gingivectomy were excluded. In
addition, drugs that could affect the participants' periodontal status such as phenytoin,
calcium channel blockers, cyclosporine, and NSAIDs were also excluded. Phenytoin,
cyclosporine, and calcium channel blockers may lead to gingival overgrowth, while
NSAIDs can affect the inflammatory process in periodontal tissues. This would be a

bias in the study if these drugs were included

Comparison

Patients without periodontal treatment or patients receiving scaling and root
planing treatment without additional antimicrobial therapy were used as control
groups. This is to compare whether there is a difference between type 1 DM patients
who received SRP treatment with additional antimicrobials and patients who
received SRP alone on changes in HbA1C values. Earlier studies showed that SRP
with adjunctive antimicrobials was more effective in minimizing probing depth and

enhancing clinical adhesion in comparison to SRP in patients with DM.
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Outcome

The main results measured were changed HbA1C after periodontal treatment.
Changes in HbAlc were assessed from the decrease in HbAlc levels from before
treatment and after receiving periodontal treatment. An increase in HbAlc values
after periodontal treatment will also be reported in this study. Human RBCs usually
have a lifespan of 100-120 days, however, the duration of follow-up was'nt
constrained by the original study's limitations in this investigation. The secondary
outcomes in this study were changes in the periodontal index (probing pocket depth
(PPD), gingival index (GI), plaque index (PI), bleeding on probing (BOP), and
clinical attachment loss (CAL)) as well as other side effects of periodontal treatment
associated with this study. occurs will also be included. Randomized controlled trials

addressing serum interleukin and CRP levels were excluded from this study.

PICO Question

1. In patients with type 1 diabetes mellitus and periodontitis, how do scaling and
root planning treatments with adjunctive antibiotics compare to control scaling
and root planning without adjunctive antibiotics to changes in HbAlc in a
randomized controlled trial?

2. If patients with type 1 diabetes mellitus with periodontitis are compared to
controls who do not receive periodontal treatment, what impact does scaling and
root planing therapy have on changes in HbA1lc in a randomized controlled trial

without the use of an adjuvant antibiotic?

Data Search Strategy

The journal databases that will be utilized are Google Scholar, PubMed,
DOAJ, and SciElo. A list of the keywords and controlled vocabulary utilized can be
found in table 1. In order to increase the scope of the data search, the library used is
in English and does not restrict the year of release.
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Biased Assessment Plan

In this systematic literature review, the type of research used is RCT so that
the bias analysis will use the Cochrane collaboration tool. After conducting an
assessment of bias, results derived from research exhibiting considerable bias, a
sensitivity analysis will be conducted, while primary research identified with high
bias risk will be eliminated in the analysis while remaining attentive to subsequent

conclusions.

Data Extraction Plan

Data extraction plan using the form as attached in table 2.

Data Synthesis Plan
The acquired data will be qualitatively synthesized.

RESULT

The purpose of this systematic review was to investigate how periodontal
therapy affected changes in HbAlc levels in people with type 1 diabetes patients
with periodontitis adhering to the PRISMA guidelines within four journal databases,
namely Google Scholar, PubMed, DOAJ and SciElo. The flow chart below displays

the approach used for literature search.
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Journal abstracts retrieved from
electronic search (n=4309)

identification

Journal abstract after duplicate

are removed (n=2678)

filtering

Abstracts that meet the criteria

(n=12)

Discard abstract (n=1)

!

Full-text articles used in research
(n=11)

Discarded full-text articles
(n=6)

appropriateness

Qualitatively synthesized articles
(n=3)

inclusion

By searching two journal databases, PubMed (n=439) and Google Scholar

(n=3870), a total of 4309 journals were found. In the meantime, the researcher found

nothing in the SciElo and DOAJ databases. By combining Keyword-Boolean

Operators from the Intervention, Population, Comparison, and Outcome (PICO)

inclusion criteria namely, (Type 1 Diabetes) AND (Non-surgical periodontal care

OR Scaling and root planing OR Adjunctive therapy) AND (Blood sugar control OR
Hemoglobin Alc OR HbAlc OR Blood glucose levels OR Glycemia) NOT (Type 2

Diabetes) journals were found through a database search. Then, the journals
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containing duplication were reduced, so that 2687 journals were obtained. The
journals are then selected according to the inclusion and exclusion criteria that have
been determined. After the selection, the abstracts that met the criteria were 12
journals. For 1 journal, it was inaccessible, so the researchers discarded the journal
and obtained 11 journals which would be selected full-text based on the exclusion
amd inclusion criteria of T-PICOS.

Based on the Type of studies (T), there is 1 journal that is not a Randomized
Controlled Trial (RCT) so that the remaining 10 journals are RCT research types.
Then the researchers selected based on the population (P) obtained 4 journals that
combined DM type-1 and type-2 in the research population so that the researchers
discarded the journals and the remaining 6 journals. Based on intervention (I),
outcome (O), and setting (S), the six journals met the specified inclusion and
exclusion criteria. However, based on the comparison criteria (C) there was 1 journal
that made non-DM patients and received delayed treatment in the control group so

that the remaining journals to be synthesized qualitatively amounted to 5 journals.

Characteristics of Research Journals

Taking into account the publication years, there is one journal each from 1995,
2005, and 2008, with two journals from 2004.151617.181% The type of research obtained
is a randomized controlled trial. Aldridge's (1995) study had the greatest number of
research participants 64 patients with type-1 diabetes and periodontitis, in contrast,
Lima's study (2004) had the fewest participants just 11 patients who were diagnosed
with periodontitis and type-1 diabetes. The distribution of research participants
between males and females in the three journals is equal.'®*® The ratio of male to
female subjects is not stated in one of the journals.*™ One journal has a higher ratio of
female research subjects than males.'® Research conducted in different countries, and
there are no journals that make Indonesia a place of research. A clearer understanding

of the research journals' general attributes can be obtained from Table 1.
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Table 1. General Characteristics of Research Journals

Journal code

Number of subjects

Subjects Age

Research Place

Aldridge 1995 64 16-60 years old Unit of Metabolic Medicine (UMDS) at
London, UK
Llambes 2005 60 (50% man, 50% 19-61yearsold  Universitas Dr. Peset Hospital at Valencia,
women) Spanyol
Llambes 2008 60 (50% man, 50% 19-61 yearsold  Universitas Dr. Peset Hospital at Valencia,
woman) Spanyol
Skaleric 2004 20 (50% man, 50% 26-58 years old Diabetic Clinic of Universitas Ljubljana,
woman Slovania
Lima 2004 11 (18% man, 82% 35-55 years old Brazil, USA

woman)

2 categories emerge from the literature bias analysis conducted in this

systematic review, namely low bias and unclear bias. Based on an assessment of bias

using the Cochrane Collaboration Tool, four kinds of literature are considered to

have a low risk of bias'>161719 and one literature is considered to have an unclear

risk of bias.*® The literature is described as having good quality if it is assessed as

low risk, in this systematic review as many as four of the five literature have low

bias.
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Data Extraction Result

Table 2. Data Extraction Results

Value of
HbAlc (%) Periodontal parameter values before (a) and post-treatment (b)
Number before (a) and PD (mm) BOP (%) P1 (%) CAL (mm) Gl (%)
Journal of Intervention post-treatment Follcw
code  subjects Periodontitis and (b) up
(patients) ~ Severity ~ Comparison  a b a b a b a b a b a b
Aldridge st study: 1%t study: I: SRP 18t 18t 1t study: I 15t Iststudy 1%t study: 2 month
19951 I: 16 Gingivitis +OHI study:  study:l: 41%0 stud I:89.9%12 .94 8410
c:15 andgearly C: without 9.4J_ry2 9.1};2 C:8.6x11 |;3_1§_:3 C43s14 (.
2M study: ond 87.9+14
ond periodontitis 2  periodontal ~ C:10.1+ C:10.1% '5?’-71“0-7 C:7.5#1 study: 2" study
study-  study: Severe treatment 2 2 C3606 1:90.4+45 1:19.2+13
12 Periodontitis C:79.1x29 C
C: 10 2nd 2nd znd study 59.3+36
study: I:  study: 1:2.940.4
9.843 10.4+2
C:9.7£2 C:9.5+2 C:3.540.
6
Llambes 1: 30 Moderate to I: SRP+ HbAlc Not 1:3.4310.  1:2.69% 1:65+17 1: 2717  1:64+19 I: 1:12.94+  1:2.49+ 3 month
20051 C:30 severe doxycycline <7 reported 64 0.32 C:66+17 C:36x20 C:59+2 21+17 131 0.86
periodontitis  100mg/day for  I: 13 C:3.35+0. C:2.70+ 0 C:21+1 C:2.65+ C:2.23t
15 days C: subjects 66 0.41 3 1.25 1.19
SRP C:9
subjects
HbAlc:
7-79
I:5
subjects
C:10
subjects
HbAlc:
>8
1: 12
subjects
c:11
subjects
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Llambes 1:30  Moderate to I: SRP+ 1:7.64+  1:7.71% 1: 343 Not I: 65 Not I: 64 Not 1:2.94 Not 3 month
20087 C:30 severe doxycycline 181 17 C:3.35 reported C:66 reported C:59  reported C:2.65 reported
periodontitis ~ 100mg/day = C:7.51+ C:7.45%
for 15 days 1.36 1.29
C: SRP
Skaleric  I: 10 Chronic 1: SRP+ 1:9.11+ 12 1:5.940. 12 1:1.89+ 12 1:6.89+ 12 1:2.09+ 12 24
2004  C:10 periodontitis 4mg 0.93 week 67 week 0.45 week 1.36 week 0.48 week weeks
(severity not  minocycline C:9.49+ 1:8.48+ C:6.10+0. 1:3.51+ C:210+ 1:11.00+ C:7.70+ 1:455+ C:224+ 1:0.69+
reported) microsphere 1.29 1.4 51 0.69 0.57 0.34 1.26 144 0.40 0.37
(Arestin) C:8.91+ C:4.23+ C:0.89+ C:6.04+ C:0.84+
C:SRP 1.24 0.94 0.41 1.32 0.22
24 24 24 24 24
week week week week week
1:8.50+ 1:2.67+ 1:0.91+ I: I:
06 0.42 0.38 3.80+1. 0.690.
C:8.53+ C:3.92+ C:0.87+ 30 37
0.75 1.08 041 C:5.78+ C:0.84+
1.38 0.22
Lima 1111 Severe I: Not Not 1:6.0£0.3 6 week 1:7.2+0. 6 week 12
2004  C:11 periodontitis SRP+doxyc reported reported C: 1:2.5+0. 4 1:4.50. month
ycline 5.840.3 2 C:6.6+0 2
hyclate gel C:3.3+0 5 C:5.1+0
10% 4 5
C:SRP
6 month 6 month
1:2.1+0. 1:4.1+0.
2 5
C:3.6x0 C:5.440
4 6
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1:2.0+0.
2
C:3.8+0
4

12
month
1:2.00.
2
C:3.9+0.4
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9 month
1:4.0+0.
4
C:5.6x0
.6

12
month
1:4.00.
4
C:5.7+05

Description:I=intervention; C=comparison; SRP=scaling root plan; OHI=oral hygiene instructions; PD=probing depth; BOP=bleeding on probing; CAL=clinical

attachment loss; Pl=plaque index; Gl=gingival index;a=before treatment;b=after treatment
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Table 2 reveal the value of HbAlc and the values of periodontal parameters
before and after being given periodontal treatment. Changes in HbAlc values were
the main outcome assessed in this systematic review. Three journals report changes
in HbAlc values. Aldridge (1995) conducted two studies on his research. After 2
months, there were no differences between the groups in the first research, which
demonstrated the Hawthorne effect in a control group.?

The Hawthorne effect is a non-specific effect caused by research subjects
knowing that they are being studied or being watched so that research subjects
modify their behavior, this effect can lead to results being biased in the study. In the
first research, the test group's mean change in HbAlc following two months of
periodontal treatment was -0.3%. The HbA1c levels in the control group remained
unchanged both before and after receiving periodontal therapy. Owing to the
Hawthorne effect in the initial investigation, Aldridge (1995) created a follow-up
study. In this study, the test group's mean change in HbA1c following two months of
periodontal treatment was 0.6%, while the control group's change was -0.2%.

However, this result is not statistically significant. LIlambes (2008) revealed
variations in HbAlc readings between the control group (without the addition of
doxycycline) and the test group (30 patients given 100 mg of doxycycline once daily
for 15 days). Following three months of treatment, the test group's mean HbAlc
changed by 0.07%, whereas the control group's changed by -0.06%. These
differences were not statistically significant.

Skaleric (2004) demonstrated that while Hb1Ac was decreased in both
groups, there was little difference between the test and control groups. After 12
weeks of treatment, Table 10 demonstrates that the test group's mean HbAlc
changed by -0.63% whereas the control group's changed by -0.58%. The test group'’s
HbALc score increased once again at week 24.

The secondary outcome in this systematic review was a change in
periodontal indicators pre- and post-periodontal treatment through SRP, with or
without adjunctive antimicrobial therapy. Changes in periodontal parameters were
reported in four literatures which demonstrated a noteworthy rise in periodontal
parameters among type-l DM subjects after undergoing periodontal

treatment.2021.22.23

90



International Journal of Dentistry Scientific
Volume 2, Issue 1, Page 1-100, December 2024
ISSN: 3031-7142

According to Llambes (2005), periodontal metrics significantly improved in
both the test and control groups three months after periodontal therapy (p<0.001).
Significant reductions were seen in Pl, PPD, BOP, and CAL. Table 3 demonstrates
that the inclusion of doxycycline resulted in a significant improvement in changes in
periodontal markers in the SRP group. In contrast, the SRP group received 100
mg/day for 15 days without the addition of doxycycline.

According to the Lima (2004) study, the test group showed statistically
significant variations only at the 12-month evaluation (p<0.05), with a greater
reduction in PD and CAL increase noted across various time points compared to the
control group. According to Table 3, there has been a greater average improvement
in PD and CAL values at 12 months.

Specifically, PD values have improved by 1.9 mm and CAL values by 1.7
mm. These findings imply that subgingival delivery of an extra antimicrobial—10%
doxycycline hyclade gel—produces additional positive clinical outcomes for the
treatment of periodontal disease in people with type 1 diabetes. Skaleric (2004)
comparable findings, showing that the test group (SRP) with the addition of 4 mg
minocycline microspheres (Arestin) had a statistically significant improvement in
periodontal measures compared to the control group (p<0.001).

According to Skaleric (2004), at 12 and 24 weeks, there were statistically
significant variations in PD and CAL between the two groups. In the test group, the
mean change in PD was 3.27 mm, whereas in the control group, it was 2.17 mm.
The test group's mean CAL gain was 3.09mm, while the control group's was 1.92
mm."t

Table 2 also shows in the second study by Aldridge (1995) that all
periodontal parameters experienced a significant improvement in the group that was
given periodontal treatment rather than to the group that was not given treatment
(p<0.01). The change in mean PD values after receiving periodontal treatment in
the test group was 71.2% and 19.8% in the control group.

Discussion

This systematic review, one of the five pieces of the literature shows that

periodontal treatment in the form of SRP is given to patients with type 1 DM has
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the benefit of improving periodontal parameters when compared to no periodontal
treatment. Although there was no significant improvement in glycemic control.?°
Many studies have reported the benefit of adding antimicrobials as adjunctive
therapy to SRP, both systemic and local administration has been reported to reduce
bacteria in the periodontium.

Four of the five kinds of literature provided added antimicrobials to the test
group. and without the addition of antimicrobials in the control group. Research
Llambes (2005) and Llambes (2008) provide interventions in the form of SRP with
the addition of systemic antimicrobials such as 100 mg of doxycycline once daily for
15 days.'®1" The Skaleric (2004) and Lima (2004) studies provide interventions local
addition of antimicrobials.

Scaleric (2004) provides a scaling intervention and root planning with the
addition of an antimicrobial in the form of 4 mg of minocycline microspheres
(Arestin) which was given locally in a pocket 5 mm and Lima (2004) who gave an
antimicrobial in the form of 10% doxycycline hyclate gel which was administered
subgingival to assist in the treatment of SRP.'8° The findings from all four journals
indicated a notable enhancement in periodontal parameters within the group with
additional antimicrobials compared to the SRP group by itself. This harmonizes with
the research of Mubarak et.al who also reported that SRP with additional
antimicrobials improved periodontal parameters significantly compared to SRP
treatment alone in diabetic patients.?* The outcomes of prior studies with the subject
of type-1 diabetes were shown by Miller et.al with the addition of the antimicrobial
doxycycline on scaling and root planning was more beneficial than the control group.

According to Iwamoto, Grossi, and Shabeer, doxycycline has good anti-
collagenase, anti-inflammatory, bone resorption inhibitory effects and has an HbAlc-

lowering effect in DM patients. Although in this systematic review there were no
reports of a significant decrease in HbAlc. Shabeer's (2014) study further stated that

10% dosiclin cyclase gel has a broad spectrum, is bacteriostatic, has low systemic
toxicity, can maintain maximum concentrations in the pocket, and is clinically and
microbiologically beneficial when used as an adjunct to SRP in healing. pockets with
adepth of 6 to 7 mm.®

Likewise, minocycline microspheres are reported to be effective improve
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clinical improvement and reduce the need for surgery when used as adjunctive
therapy to SRP.

Glycated hemoglobin (HbAl1c) has a lifespan that follows the age of
erythrocytes which is about 100-120 days so that the average blood glucose level
throughout the previous two to three months is reflected in the HbAlc.!” Skaleric
(2004) had a varied follow-up, ie at 6, 12, 18, 24 weeks. In this study, the decrease
in mean HbAlc was most evident at week 12 (3 months).®® In the three-month
follow-up period of the Llambes (2005) and Llambes (2008) investigations, there
was no discernible change in the participants' HbAlc readings. Llambes (2008),
while in Llambes (2004), changes in HbA1c values were not reported.16

The outcomes of this systematic review are similar to those of Medianos et al.
(2018) who reported follow-up was carried out at 3 months following periodontal
care but there was no evidence of a notable improvement in glucose regulation
reported in individuals with type-1 DM. Meanwhile, Aldridge's study (1995) which
followed up patients 2 months after treatment also had similar results, that is, people
with type 1 diabetes did not significantly improve their glycemic control. at 6 weeks,
6, 9, 12 months, but this research did not report HbAlc values.

Four of the five kinds of literature have predominantly of patients with
inadequately managed diabetes. Aldridge (1995) had type 1 DM individuals with
HbAlc levels of 8%. The high HbAlc levels indicated that the study participants
had uncontrolled diabetes and were at risk for complications. In addition,
periodontitis studied in most of the literature is severe periodontitis,*>!° moderate to
severe periodontitis'®!’, and one literature does not mention the severity of
periodontitis studied.®

The severity of this periodontitis may be related to diabetes control in study
participants because diabetic individuals with poor glycemic control developed
periodontal destruction wider range than patients with good glycemic control.® The
gingiva experienced oxidative stress due to inadequate glycemic management and
increased development of advanced glycation end products, which exacerbated
periodontal tissue destruction.? Similar to the Seppala research (1994), which shown
that those with uncontrolled type-1 diabetes experienced considerably higher rates of

bone loss and attachment loss than those with well-controlled type-1 DM.?’
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Hartanti (2018) citing the research results of Christgau (1998) claims that if a
patient has poor glycemic control (high Hb1Ac levels), periodontal therapy will not
affect their glycemic control.?628 In this systematic review, high Hb1Ac levels were
found. (>8%) in almost all research results. Furthermore, Christgau's (1998) DM
patients with adequate glycemic control can react to periodontal therapy similarly
to people without diabetes, according to a study. poor healing.

Moreover, supplementary factors like smoking or poor plaque control may
affect the response to periodontal treatment in diabetic individuals.® In this
systematic review, there are three literatures that report smoking habits in research
subjects.628 _lambes (2005) and Llambes (2008 ) reported that there were 38 study
subjects who did not smoke and 22 subjects who had a smoking habit with 11 of
them smoking <15 cigarettes/day and 11 of them being heavy smokers who smoked
15 cigarettes/day. 1617 Skaleric (2004) revealed that there were three participants in
the control group and seven smokers in the test group.1®

The findings of this systematic review indicated that in people with type 1
diabetes who had periodontitis, periodontal treatment in the form of SRP, with or
without additional antimicrobials, did not significantly affect glycemic control.
Additionally, the secondary finding of this systematic review was that periodontal
treatment in conjunction with antimicrobials produced additional positive clinical
outcomes on enhancing periodontal parameters in type-1 DM patients, but there was
no benefit in improving glycemic control.

These results also align with a previous study performed by Smith et.al that
showed after periodontal treatment there was an improvement in periodontal status
but no enhancement in glucose regulation in people with type 1 diabetes.?® It was
hypothesized that poor glycemic control and smoking habits would occur. This
explains why, in this systematic study, periodontal therapy had no discernible
impact in enhancing glycemic control.

The findings of this systematic analysis validate the hypothesis proposed
by Newman et al. in their book, according to which periodontal therapy has a less
significant impact on glycemic control in patients with type-1 diabetes than in
those with type-2 diabetes. In patients with type 2 diabetes and type 2 with

periodontitis, periodontal therapy significantly improved glycemic control;
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however, this effect did not extend to individuals with type 1 diabetes, despite
both groups seeing improved periodontal health.

This discrepancy stems from variations in the glycemic response to
periodontal treatment across the groups. Individuals with type-1 and type-2 DM
exhibit differences in insulin dynamics: while type-1 diabetes is marked by
inadequate insulin levels, type-2 diabetes entails insulin resistance. Consequently,
periodontal interventions that mitigate systemic inflammation may enhance
insulin sensitivity and consequently ameliorate glycemic management in
individuals with type 2 diabetes. Conversely, type 1 DM is not significantly linked
to insulin resistance. Hence, the reduction of inflammation post periodontal treatment
might not substantially impact insulin sensitivity, therefore reducing the impact of
periodontal therapy on patients with type 1 diabetes' ability to control their blood
sugar levels.

Furthermore, it should also be noted that diabetic patients experience
dysfunction in the immune response. Several analyses have confirmed that diabetic
patients have decreased chemotaxis function and phagocytosis by PMN and
macrophages. According to Delammaire's study, PMN chemotaxis was observed to
be notably decreased in diabetic individuals than in non-diabetic one.* Furthermore,
according to Balasoiu, the average HbA1c concentration was higher High levels of
diabetes were found in diabetic patients with impaired phagocytosis, indicating that
patients with poor DM management (high HbAlc) lead to decreased phagocytic
function.

One essential stage in the pathophysiology of infection is the adherence of
bacteria to mucosal or epithelial cells. Factors that can increase this attachment are
poor glycemic levels, regular daily cigarette consumption and carbohydrate
composition of receptors that may serve a vital purpose in susceptibility to
infection.3! In this systematic review, there were research subjects with high baseline
HbA1c levels, and some subjects were reported to be heavy smokers, this is thought
to affect the attachment of microorganisms to become more virulent coupled with
the disruption of chemotaxis and phagocytosis by PMN causing microbes, viruses,
or germs to be difficult. destroyed in DM patients so that this may be a reason good

glycemic control is difficult to achieve in this systematic review study.
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Another weakness of this systematic review is that the amount of literature
analyzed is small, which is only five journals so that the research population
obtained is still small with the total number of participants in this systematic review

being 155 patients. Because type 1 diabetes affects only 5% of the diabetes
population, this is possible, so research with type 1 DM subjects is still rarely done.

In addition, due to this reason, researchers also experienced limitations in
searching the literature. In addition, the advantage of this systematic review is that

it has good quality literature with four out of five journals having a low risk of
bias.'>1617.19 Only one journal has an unclear risk of bias. Skaleric (2004) has an
unclear bias due to the lack of explanations available in journals regarding
masking/blinding subjects, operators, and raters, lack of explanation of missing

subjects at follow-up, and baselinehomogeneity.®

CONCLUSION
Based on the literature analysis that has been done,This systematic review
shows that:

1 In individuals with type 1 diabetes mellitus who also had periodontitis,
periodontal therapy (SRP with or without supplementary antimicrobial) or no
periodontal treatment at all did not significantly affect improvements in glycemic
control.

2. When it comes to enhancing periodontal parameters in type 1 DM patients with
periodontitis, periodontal treatment in the form of SRP combined with extra

antimicrobials is more advantageous than periodontal treatment alone.
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