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ABSTRACT

Background : Vitamin D deficiency is a common health problem worldwide and linked to
some infectious and inflammatory conditions, including periodontal disease. This is a double blind
randomized controlled study to evaluate the clinical effectiveness of Vitamin D supplementation as
an adjunct therapy to non-surgical periodontal treatment in healthy middle-aged vitamin D deficient
patients with chronic periodontitis.

Material and Methods: Twenty eight patients with mild to moderate chronic periodontitis
were included in this study . They were randomized to two groups: Test Group taking oral Vitamin
D supplementation 10,000 IU one tablet daily for five days per week for a total duration of 12 weeks
and Control Group taking placebo pills. Both groups were maintained on scaling and root planning
sessions. Data was collected at baseline and at three months including the following clinical
periodontal parameters: Gingival index (GI), Plaque index (PI), Probing pocket depth (PPD) and
Clinical attachment level (CAL).

Results: Intra-group analysis showed that both groups had significant improvements in the
periodontal measures. However, analysis comparing changes in the mean periodontal indices
between groups showed that the mean changes across all periodontal indices between groups were
statistically significant at p<0.05. The highest significant difference between the test group and the
control group was in the probing pocket depth, where the test group had a 26.07% greater decrease
than the control group.

Conclusion: Adjunctive low cost Vitamin D supplementation in mild to moderate chronic
periodontitis in middle aged Vitamin D deficient healthy patients significantly improves clinical
periodontal outcomes relative to scaling and root planning alone with no side effects. Vitamin
D is safe and probably may contribute to decrease health care costs as an adjunctive therapy to
conventional periodontal treatment.

KEY WORDS: Chronic periodontitis, vitamin D deficiency, periodontal diseases/drug therapy,
calcitriol/therapeutic use
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INTRODUCTION

Periodontitis is a chronic inflammatory disease
of which the mild-to-moderate form is the most
common, with prevalence estimates ranging from
8 to 14 % among adults in Lebanon. The chronic
inflammation, related to underlying oral bacterial
infection, can lead to periodontal disease and bone
destruction %) .

Vitamin D is implicated as a potential anti-
inflammatory and anti-microbial agent that could
modify risk for periodontal disease and subsequent
tissue destruction and alveolar bone loss, by
altering the individual’s immune response to oral
bacterial infection and associated inflammatory
response. Furthermore, the immunomodulatory
effect of vitamin D has been related to modulation
of bacterial-mediated infections, with low levels of
vitamin D being linked with an increased risk of
infectious diseases *-*)

There is a high prevalence of vitamin D deficien-
cy in the Eastern Mediterranean Region ©. Mean-
while, studies have shown that low plasma levels
of 25(OH) Vitamin D were associated with worse
periodontal clinical measures such as higher clinical
attachment loss and probing pocket depth. However,
higher serum concentration of 25(OH) Vitamin D
was shown to predict a lesser likelihood to bleed
on gingival probing which suggests that Vitamin D
may decrease susceptibility to gingival inflamma-
tion through its anti-inflammatory effects ©7)

In a recent study evaluating the effect of vitamin

D and calcium supplementation in reducing
gingival inflammation, a combined daily dose of
500mg calcium and 250 IU Vitamin D was given to
a test group for three months in addition to scaling
and root planing. It was shown to improve clinical
measures that included the Oral Hygiene Index-
Simplified, Gingival Index, and Bone Density
(p<0.05) as compared to scaling and root planing

alone ® .
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Vitamin D alone may prove to be an adjunct
therapy, in addition to the traditional scaling and root
planning therapy, for the treatment of periodontal
disease and improving oral clinical outcomes. As it
was reported that vitamin D increases antibacterial
defense of gingival epithelial cells and improves
postoperative wound healing after periodontal
surgery.

To our current knowledge, there is no
randomized controlled double blinded trial reported
in the literature to test the effectiveness of Vitamin
D supplementation alone on clinical periodontal

outcomes.

Therefore, the aim of this randomized controlled
trial was to evaluate the clinical effectiveness of
Vitamin D supplementation as an adjunct therapy
to non-surgical periodontal treatment in healthy
middle- aged patients with mild to moderate chronic
periodontitis, using several periodontal parameters.

METHOD

Study Design

This is a double blinded randomized controlled
clinical study.

For ethical requirements, the procedure was
explained and a written informed consent was
obtained from each patient prior to enrollment in the
study. The study was approved by the Institutional
Review Board at Beirut Arab University- Lebanon
with IRB Number 2014H/0010/D/M/0035.

Patient selection

Twenty eight chronic periodontitis patients
were selected from the periodontology clinic of
the Faculty of Dentistry at Beirut Arab University
according to the following criteria:

Inclusion criteria

All patients were selected according to the
criteria of the 2017 classification system of
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periodontal diseases and conditions having mild to
moderate chronic periodontitis ©-Those patients are
healthy, between 30 and 45 years of age, of both
genders have at least 20 teeth, are smokers (less
than 10 cigarettes a day) and have Vitamin D blood
levels below 30 ng/ml (Normal level is = 30ng/ml).

Exclusion Criteria

Patients were excluded if they were on: current
antibiotic therapy, intake of Vitamin D supplements,
corticosteroid or immunosuppressive medications,
bisphosphonates or hormonal therapy. Moreover,
patients who were at menopause, pregnant, have
a history of infective endocarditis, congenital or
acquired cardiac defects; cardiac prosthesis, he-
matological disorders; immune defects, history of
diabetes, calcium deficiency, bone diseases or any
systemic conditions that might affect the periodon-
tium and the treatment protocol were also excluded.

Protocol

Patients were randomly allocated to each group
using an online random group generator (https://
www.randomizer.org/) provided by an independent
third party:

The test group consisted of fourteen patients
of both genders. They are treated with scaling
and root planing in addition to oral Vitamin D3
supplementation 10,000 IU (Maxi-D® 10,000 I.U.
Made by GREENMADE, Lebanon) (Figure 1)
one tablet daily for five days per week (Monday to
Friday) for a total duration of 12 weeks.

The control group consisted of fourteen patients
of both genders. They received a similar treatment in
addition to similar looking placebo pills and bottles
/ one tablet daily for five days per week (Monday to
Friday) for a total duration of 12 weeks.

In both groups, scaling and root planing were
performed with hand curettes and ultrasonic scalers
until all teeth surfaces are clean, hard and smooth as
judged by the clinician.(Figures 2,3.,4.5)
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The researchers and patients were both blinded
to the treatment allocation (Vitamin D versus
placebo pills) and only after the study protocol was
completed, the treatment allocations were disclosed
by the independent third party.

Evaluation Phase

For the Test group, clinical parameters and blood
analysis were collected at baseline then after three
months period following treatment.

For the Control Group, clinical parameters
and blood analysis were collected at baseline and
only clinical parameters are reassessed after three
months.

As part of the evaluation phase and to ensure
patient compliance to the treatment protocol,
patients were called once a week during the first
month and every two weeks in the second and third
month and reminded of the hygiene instructions and
of taking the oral supplements as per protocol.
Periodontal Clinical Parameters Measured:

1- Gingival index (GI)

2- Plaque index (PI)

3- Probing pocket depth (PPD)

4- Clinical attachment level (CAL)

[ GREENMADE |

Fig. (1)
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Fig. (2) Gingival inflamma-  Figure 3 Phase I therapy (manual scaling and root plan- ~ Fig. 4 Marked improvement

tion with marked edema and  ing using Gracey curette)
spontaneous bleeding of 44
year female patient

Fig. (5) Panoramic x-ray of the above female patient showing
generalized mild and moderate bone loss

of periodontal tissues after 3
months with adjunctive Vit D
supplementation

Statistical Analysis

All data were collected and analyzed using the
Statistical Package Version 23.

Descriptive statistics were presented as frequen-
cy and percent for qualitative variables and mean
and standard deviation for quantitative variables.
The student t-test was used to compare the mean
changes in the clinical parameters of two indepen-
dent groups. Significance level was set at 5%.

Fig. (6) CBCT showing maxillary
anterior segment of the patient

at baseline time with labial and
palatal bone loss

3.1mm
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ig. (7) After 3 month CBCT
with stable bone condition

without further bone loss
compared to baseline

RESULTS number of 28 patients were included in the study

after obtaining their informed consent and were

Atotal of 47 patients were assessed for eligibility randomized and allocated to either a test group or a

for inclusion in &.lis stud.y. Up to 19 patie.nts w.ere placebo group of 14 participants each. There was no
excluded. 16 patients did not meet the inclusion Joss to follow up. All 28 participants were included

criteria and 3 patients refused to participate. A total  in the final analysis (Figure 8).

( 1\

[ Enrollment J

Assessed for eligibility (n= 47)

Excluded (n= 19)
¢ Not meeting inclusion criteria (n= 16)
& Declined to participate (n= 3)

Y

| Randomized (n=28) |

[ Allocation ] l
Allocated to test group (n= 14) Phase Allocated to control group (n=14)
Phase | therapy plus vitamin D supplementation Phase | therapy plus placebo pills

[ Follow-Up J

Y

Lost to follow-up (n=0) Lost to follow-up (n=0)

Discontinued intervention (n= 0) Discontinued intervention (n=0)

| = s |

Analysed (n= 14) Analysed (n=14)

Fig. (8) CONSORT Flow Diagram
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Description of the Groups:

Control Group:

The control group consisted of 14 patients, aged
between 30-45, 7 of which are females and 7 of
which are males. All 14 patients are smokers, and
a mean Vitamin D blood level of 17.36 at baseline
(Table 1). Scaling and Root Planing was performed
however, this group was not given a Vitamin D
supplement.

Test Group:

The test group consisted of 14 patients, also aged
30-45 and consisted of 7 males and 7 females. All
14 patients were smokers with a mean Vitamin D
blood level of 14.36 at baseline. The mean Vitamin
D blood level after two month was 37.64 (Table 1).
This group was given a vitamin D supplement in
addition to scaling and root planing.

There was an increase by 23.28 units in the mean
Vitamin D Blood level for the Test group after three
months of Vitamin D supplementation (Table 1).

Percent Change in Gingival Indices among Each
Group from Baseline to Three Months after
Completion of the Protocol:

Control Group:

The control group had a 14.7% decrease in the
mean gingival index from 0.9536 at baseline to
0.8064 after three months, a 19.5% decrease in
the mean plaque index from 1.0629 at baseline to
0.8679 after three months, 18.93% decrease in the
mean probing pocket depth from 3.1986 at baseline
to 3.0093 after three months and a 19.5% decrease
in the mean clinical attachment level from 2.3079 at
baseline to 2.1129 after three months (Table 2).

Test Group:

The test group had a 33.35% decrease in the
mean gingival index from 1.1821at baseline to
0.8486 after three months, a 29.43% decrease in
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the mean plaque index from 0.8814 at baseline to
0.5871 after three months, a 45% decrease in the
mean probing pocket depth from 2.2714 at baseline
to 1.8214 after three months and a 32.71% decrease
in the mean clinical attachment level from 1.9250 at
baseline to 1.5979 after three months (Table 3).

Comparing Percent Change in Gingival Indices
between the Control and Test Group from Base-
line to Three Months after Completion of the
Protocol:

Independent t test used to compare the changes
in the mean periodontal indices between groups
showed that the mean changes across all periodontal
indices between groups were statistically significant
at p<0.05. The change in the mean gingival index
between groups was significant at p= 0.000; the
change in the mean plaque index between groups
was significant at p= 0.002; the change in the
mean probing pocket depth between groups was
significant at p= 0.000; the change in the mean
clinical attachment level between groups was
significant at p= 0.001 (Table 4).

The highest significant difference between the
test group and the control group was in the probing
pocket depth, where the test group had a 26.07%
greater decrease than the control group. This is the
only circumstance where being in the test group
made a difference almost twice as large as being
in the control group. The test group had greater
differences in the decrease of all other indices:
gingival index, mean clinical attachment level and

plaque index.

The findings strongly suggest a strong association
between Vitamin D supplementation and better
gingival outcomes, among Vitamin D deficient
middle aged healthy patients with mild to moderate
chronic periodontitis, as an adjunctive treatment to

the standard scaling and root planing.
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TABLE (1) Demographics:
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. Control Group Test Group
Variables
(n=14) (n=14)
Age in years (mean) £SD 36.14 £ 4975 38.29 +£5.030
Vitamin D Blood Level at Baseline (ng/ml) +SD 17.36 £ 5.930 14.36 + 8.308
Vitamin D Blood Level After Three Months (ng/ml) +£SD - 37.64 +5.153

TABLE (2) Mean Periodontal Parameters for the Control Group at Baseline and at Three Months and the
percent change over time:

Parameter Measurement at baseline Measurement at three months Percent change
Mean Gingival Index 0.9536 0.8064 14.7
Mean Plaque Index 1.0629 0.8679 195
Mean Probing Pocket Depth 3.1986 3.0093 18.9
Mean Clinical Attachment Level 2.3079 2.1129 19.5

TABLE (3) Mean Periodontal Parameters for the Test Group at Baseline and at Three Months and the
percent change over time:

Parameter Measurement at baseline Measurement at three months Percent change
Mean Gingival Index 1.1821 0.8486 33.35
Mean Plaque Index 0.8814 0.5871 29.43
Mean Probing Pocket Depth 22714 1.8214 45.00
Mean Clinical Attachment Level 1.9250 1.5979 32.71

TABLE (4) Comparison of Mean Change in Gingival Indices between the Control and Test Group from

Baseline to Three Months after Completion of the Protocol (negative percentages indicate better

periodontal health):

Independent t-test

Sig. (2-tailed)

Mean Difference

Percent Diff.

Std. Error Diff.

Change in Mean Gingival Index -5.293 000* -.18643 -18.65 0.03522
Change in Mean Plaque Index -3.476 002* -09929 -9.93 0.02856
Change in Mean Probing Pocket Depth -9.663 000* -.26071 -26.07 0.02698
Change in Mean Clinical Attachment Level | -3.727 001* -.13214 -13.21 0.03546

*Indicates threshold for statistical significance was set at P<0.05
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DISCUSSION

There is limited data in the literature that
evaluate the effect of Vitamin D supplementation
alone on periodontal indices in middle aged Vitamin
D deficient healthy patients with mild to moderate
chronic periodontitis. Our results indicate that
adjunctive Vitamin D supplementation in addition
to standard scaling and root planning in mild to
moderate chronic periodontitis in middle aged
Vitamin D deficient healthy patients significantly
improves periodontal indices measures including
the mean gingival index, the mean plaque index, the
mean probing pocket depth and the mean clinical
attachment level compared to scaling and root
planning alone.

Our results are consistent with the findings in the
literature that show a trend of improved periodontal
indices after Vitamin D supplementation. However,
all the research studies conducted so far have used
Vitamin D with calcium with chronic periodontitis
patients in contrast with our study that used
exclusively Vitamin D supplementation to test
its sole effectiveness on periodontal indices as an
adjunctive treatment to standard scaling and root
planning in Vitamin D deficient patients.

The research studies conducted so far have
recruited patients with advanced aged groups who
may be more likely at risk of osteoporosis and
alveolar bone loss and therefore may benefit from
calcium supplementation in addition to Vitamin D,
since the positive effects of calcium and vitamin
D supplementation on bone health has been well
documented in the literature and for a lesser extent
for alveolar bone loss ¢!%2) Therefore, in this study
we opted to supplement our patients with Vitamin D
alone since they were in the middle aged group (30
to 45 years) and were less likely to have bone loss
and may well obtain calcium from dietary sources
such as dairy products or green vegetables.

The trend of improved periodontal indices after
Vitamin D supplementation was shown in a cohort
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of patients who were followed over one year after
supplementation with Vitamin D (=400 international
units/day) and Calcium (=1000mg/day). The cohort
had shallower probing depths, fewer bleeding
on probing sites and lower gingival index values.
Moreover, fewer furcation involvements, less
attachment loss and less alveolar crest height loss.
After adjusting for covariates, the effect of vitamin
D and calcium supplementation was statistically
significant at baseline , borderline at 6 months and
not statistically significant at 12 months (p=0.142).
The authors reported that the non-significant effect
of vitamin D and calcium supplementation at one
year may be attributed to the relatively low dose of
Vitamin D supplemented with a daily mean of 1049
IU (781-1317) and therefore, the dose was likely
not sufficient to normalize serum 25(OH)D "V . The
authors suggested that a higher dose would have
given more pronounced results. In fact, it has been
recommended that doses as large as 3,800 to 5,000
IU/day of vitamin D3 are essential to ensure that
vitamin D deficiency or insufficiency is resolved in

about 80% of supplemented people 2

Of particular importance is that this study did not
draw blood levels and document Vitamin D deficient
status in the takers group since the authors assumed
that a large proportion of the population is vitamin
D deficient and assumed that their research subjects
would also be Vitamin D deficient. However, in our
study we drew blood levels from all our research
subjects to objectively document the Vitamin D
deficient status of the study participants. In addition,
our subjects were taking a high dosage of Vitamin
D supplementation according to accepted standards
of care approved for Vitamin D deficient patients
which explains the significant results that we
obtained in all periodontal indices .

In a similar clinical trial, the test group was
supplemented with a combined dose of 500mg
calcium and 250 IU Vitamin D once daily for three
months in addition to scaling and root planing.
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A total of 82 subjects who were recruited within
the age group =35 and <55 years and had their
blood drawn for vitamin D level and were included
in the study when they were vitamin D deficient.
Intergroup comparison of clinical parameters at
the end of three months showed that there was
statistically significant difference (p<0.05), in the
oral hygiene index-simplified , the gingival index
and bone density butin case of probing pocket depth
and the clinical attachment level (p>0.05) there was
no statistically significant difference ® The non-
statistical significance in the latter measurements
was most due to the low dose of vitamin D the
patients received as explained by the authors. In
fact, current guidelines propose a dose of 50,000
IU of vitamin D taken orally once weekly up to 3
months for treatment of Vitamin D deficiency after
which a maintenance dose of 800 to 2000 IU is
needed to avoid recurrent deficiency @V

The
demonstrated in another study by Hiremath et al

dose response relationship was also
To evaluate the anti-inflammatory effect of vitamin
D on gingivitis at various doses, oral vitamin D
supplementation was given in three groups for
three months period. Group A took doses of 2000
IU , 1000 IU for group B, 500 IU for group C and
a placebo for group D. The study findings showed
that the significant anti-inflammatory effect was
seen in the high vitamin D dose group A after one
month, in the moderate vitamin D dose group B at
two months and in the low vitamin D dose group
C at three month time interval after vitamin D
supplementation (P < 0.0001) while the placebo
group did not show any significance.

with
adjunctive Vitamin D can be explained though

Improved  periodontal ~ outcomes
several mechanisms (®'*22- Vitamin D has been
postulated to have anti-inflammatory effects by
reducing the likelihood of developing gingival
inflammation 7'V . While standard scaling and root

planing may not completely eliminate oral bacterial
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pathogens, vitamin D supplementation may prove
to be a safe adjunctive treatment to standard
periodontal therapy. Also, it proposed to have a
broad anti-bacterial spectrum in fighting harmful
bacteria associated with periodontal disease since
bacteria do not develop resistance to its antimicrobial
peptides such as LL-37 present in vitamin D ®¥

Vitamin D could improve periodontal outcomes
by slowing the bone loss from various skeletal
sites including alveolar bone and preventing tooth
loss. Vitamin D increases the ability of the small
intestine to absorb dietary calcium and phosphate.
By enhancing intestinal uptake of both calcium
and phosphate, vitamin D helps to create optimum
conditions for bone mineralization ¢**?!)- A recent
systematic review investigated the effect of vitamin
D level on periodontal treatment outcomes and
reported that vitamin D deficiency at the time of
periodontal treatment negatively affects treatment
outcomes

Despite the small sample size recruited that was
restricted to middle aged patients and the short
follow up period, the patient allocation to the test and
control group was random and double blinded and
each group had equal number of both genders. All of
the participants were smokers and relatively healthy
which prevents the potential bias. Supplementation
with vitamin D was only used and its sole effect
was evaluated in comparison to other studies that
combine calcium and vitamin D in one pill which
can make it hard to determine the effect of Vitamin D
alone on periodontal outcomes. However, since our
research subjects were relatively young and healthy
(30-45 years), we assumed that their risk of bone
loss is low and dietary calcium intake was enough
from dairy or vegetable sources. However, further
long term research with a broader aspect of patient
populations is needed to study the effect of Vitamin
D supplementation on alveolar bone density and its
relation with chronic periodontitis.
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CONCLUSION

We recommend that dentists who are performing
standard periodontal therapy on patients with
chronic periodontitis to measure the blood level of
vitamin D in their patients. In vitamin D deficient
patients, it is recommended to supplement their
patients with vitamin D according to standards of
care and that is 50,000 UI per week for 12 weeks
or 10,000 UI five times weekly for 12 weeks
followed by maintenance therapy of 50,000 UI per
month. Vitamin D constitutes an inexpensive, safe
and probably may contribute to decrease health
care costs as an adjunctive therapy to standard
periodontal treatment.
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