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Comparison of Periochip (chlorhexidine gluconate
2.5 mg) and Arestin (Minocycline hydrochloride 1 mg)
in the management of chronic periodontitis
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Background: The aim of the study was to compare the efficacy of chlorhexidine gluconate 2.5 mg (Periochip) and
Minocycline hydrochloride 1 mg (Arestin) as local drug delivery agents in the management of chronic periodontitis.
Materials and Methods: Twenty patients in the age group of 30-50 years suffering from chronic periodontitis (12 males
and 8 females), with almost identical probing depth bilaterally (6—8 mm), and exhibiting bleeding on probing were selected
and divided into two groups: Group | consisted of periodontal pockets on the left side and received Periochip and group Il
consisted of periodontal pockets on the right side and received Arestin. Patients were recalled after 6 weeks and 3 months
intervals from the baseline visit to record plaque index, gingival index, and probing depth. Results: There was reduction
in all the parameters in both the groups at 6 weeks and 3 months as compared to baseline. Conclusion: From the results
of the present study, it was concluded that both the drugs were equally effective in reduction of plaque scores as well
as gingival scores. It was further observed that Arestin resulted in better results at 6 weeks while Periochip showed
better results at 3 months with respect to probing depth reduction.
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INTRODUCTION

probing pocket depth. However, due to poor access to
the base of deep pockets and anatomical complexities
of teeth and furcation involvement, SRP alone may
not always result in the complete elimination of the
disease, which results in exacerbation of the disease.
A significant number of periodontal pathogenic bacteria
remain on the root surfaces and within the dentinal

Periodontal disease is a multifactorial disease in which
the etiological role of bacteria is an established fact.'-3!
Elevated numbers of subgingival microbial species have
been associated with destructive periodontal disease
activity. The prevention of periodontal disease requires

a reduction of subgingival microbial plague mass or
at least a suppression of periodontopathic bacteria.
Successful treatment is dependent on the stoppage of
tissue destruction by elimination or control of etiologic
agents, together with a microbial shift toward one
typically present in health. In early periodontitis with
pockets of <5 mm depth, scaling and root planing
(SRP) is usually effective in removing the calculus and
plaque and, therefore, reduces the bacterial load and
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tubules of the teeth associated with these pockets.
This encouraged the systemic use of antibiotics as an
adjunct to mechanical therapy.

Systemic antibiotics control the bacterial infection
because bacteria can invade periodontal tissues, making
mechanical therapy ineffective. Systemic antibiotic
therapy has an additional effect, i.e. suppression of
periodontal pathogens including those present on the
tongue and mucosal surfaces and, hence, delaying
subgingival recolonization of the pathogens.® On
the other hand, to obtain an effective concentration
of the antimicrobial drug in the periodontal pocket
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after systemic administration, repeated intakes over a
prolonged period of time may be required. Moreover,
systemically administered antibacterial agents achieve
relatively low concentrations in the pocket even at
high dosage. Also, the unwanted effects such as
development of resistant strains and superimposed
infections preclude the use of these agents as the sole
treatment modality. In addition, the discontinuation
of the therapy results in return of pathogens to
periodontal pockets.

To overcome the disadvantages of systemic antibiotic
therapy, the concept of local delivery of antibacterial
agents into periodontal pockets was developed.® The
development of modern carrier systems has brought
about a crucial improvement in the pharmacokinetics
of the applied antibiotic.'® This development resulted
in adequate drug concentration at the site of action
which was maintained for a sufficient duration of time.
As a lower dose is required, the adverse effects are
also minimized. The purpose of the present study was
to compare the efficacy of chlorhexidine gluconate
2.5 mg (Periochip) and Minocycline hydrochloride
1 mg (Arestin) as local drug delivery agents in the
management of chronic periodontitis.

MATERIALS AND METHODS

Selection of patients

Inclusion criteria

Twenty patients in the age group of 30-50 years

(12 males, 8 females) who fulfilled the following

criteria were included in the study:

e Patients suffering from chronic periodontitis with
almost similar probing depth bilaterally (5—8 mm) at
the selected sites and exhibiting bleeding on probing

e Patients with no caries and restorations on the
selected teeth

e Patients showing effective individual oral hygiene.

A written informed consent was taken from the
patients prior to the study.

Exclusion criteria

The following patients were excluded from the study:

e Patients presenting with history of intake of local
and/or systemic antibiotic therapy for the last
1 month

e Patients with known systemic and debilitating
diseases

e Patients presenting with known adverse reactions
to any component of the test agent
Patients on anticoagulant therapy
Pregnant and lactating females

®  Smokers.

Indian Journal of Dentistry | March 2015 | Vol 6 | Issue 1

Each patient was recalled 4 weeks after completion of
supragingival scaling, which formed the baseline visit.
Plague scores were brought to zero, and the probing
pocket depth and gingival index (Loe and Silness,
1963) were recorded on the proforma specially
prepared for the purpose.

The selected treatment sites were then divided into
two groups, and subgingival SRP was performed prior
to the delivery of the drugs at the test sites.

Group |: Consisted of periodontal pockets on the
left side of maxillary or mandibular arch
and received chlorhexidine gluconate
2.5 mg (Periochip). Periochip was placed
into the periodontal pocket with the help
of plastic filling instrument after drying
and isolating the area using cotton swabs
[Figures 1 and 2a, bl

Group ll: Consisted of periodontal pockets on the
right side of maxillary or mandibular arch
and received Minocycline hydrochloride
1 mg (Arestin). Subgingival administration
of Arestin was accomplished by inserting
the unit-dose cartridge into the base of the
periodontal pocket and pressing the thumb
ring in the handle mechanism to expel
the powder while gradually withdrawing
the tip from the base of the pocket
[Figures 3 and 41].

Both the drugs were inserted at the same sitting.

Patients were recalled after 6 weeks and 3 months
intervals from the baseline visit to record the plaque
index (Turesky-Gilmore-Glickman modification of
Quigley-Hein Index, 1970), gingival index (Loe and
Silness, 1963), and probing depth (measured using
William’s periodontal probe).

Figure 1: Recording of plaque and gingival scores (group I)

21



Jhinger, et al.: Comparison of local drug delivery systems

The data thus obtained were compiled and subjected
to statistical analysis.

RESULTS

The results of the study are as follows:
e  The values of plague scores for group | and group |
obtained at 6 weeks and 3 months intervals

Figure 3: Recording of plaque and gingival scores (group II)

Figure 4: Administration of Arestin
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are presented in Tables 1 and 2. The difference
between the mean plaque scores was subjected
to statistical analysis to know its significance by
employing Student’s “t” test. The difference in the
mean plagque scores between group | and group |l
was found to be statistically insignificant at 5%
level of probability [Table 3 and Graph 1].

The gingival index scores of group | and group Il at
6 weeks and 3 months intervals are presented in
Tables 4 and 5. For both the groups, the difference
in the mean gingival scores obtained at 6 weeks
and 3 months intervals was found to be statistically

Periochip
Baseline 6 weeks 3 months
0 4.5 3.5
0 2 3
0 1 1
0 1 2
0 3 2
0 25 1
0 5 1
0 2 3
0 3 2
0 4.5 5.5
0 3 1
0 4 3
0 5 3.5
0 15 1.5
0 1 1
0 15 2
0 2 2
0 2 2
0 2 2
0 3.5 2
Arestin

Baseline 6 weeks 3 months
0 4.5 4.5
0 2 2
0 1 1
0 1 2
0 3 2
0 2 2
0 2 1
0 1 3
0 2 3.5
0 5.5 5
0 5 1
0 3 3
0 4.5 3.5
0 1 2
0 1 1
0 3.5 3
0 2 2
0 15 2.5
0 1 2
0 2.5 2
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Table 3: Comparison of plaque scores for
Group | (periochip) and Group Il (arestin)
Plaque index

Periochip Arestin t-value P
Mean SD Mean SD
6 weeks 2.7 1.59 2.45 1.67 048 0.3403
3 months 2.2 1.24 2.4 1.27 0.5 0.327438
t-value 1.11 0.11
Pvalue 0.148788 0.848154

SD: Standard deviation

Table 4: Gingival index scores for Group | at

baseline, 6 weeks and 3 months

Periochip

Baseline 6 weeks 3 months
2 2 1.5
1 1 1.5
1 0.75 0.75
2 0.75 1

2 15 1

3 1 0.75
2 2 0.75
2 1 1.5
2 1.25 1

1 2 2
2 1.25 0.5
2 15 1.25
2 15 1.25
2 0.5 1

3 0.5 0.5
2 1 1

2 1 1

2 0.75 1

2 0.75 1

2 1 0.75

Table 5: Gingival index scores for Group Il at

baseline, 6 weeks and 3 months

Arestin
Baseline 6 weeks 3 monts
2 1.5 1.5
1 1 1
1 1 0.75
3 0.75 1
2 15 1
2 1 1
2 1 0.75
2 0.75 1.5
2 1 1.25
1 2 2
2 2 0.5
2 1.25 1.25
1 1.5 15
2 0.75 1
3 0.75 0.5
2 1.25 1
2 1 1
2 0.5 1
2 0.5 0.75
2 1 0.75

insignificant at 5% level of probability, although
there was a statistically significant reduction in
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gingival index scores obtained at baseline and those
obtained at 6 weeks and 3 months for both the groups
[Table 6 and Graph 2].

Tables 7 and 8 show the pocket probing depths
of group | and group Il at baseline, 6 weeks, and
3 months intervals. The difference in the mean probing
depth between group | and group Il at baseline and at
3 months was found to be statistically insignificant
at 5% level of probability. There was a statistically
significant reduction in mean probing depth from
baseline to 6 weeks and 3 months intervals in both
the groups. The difference in the mean probing
depth obtained at 6 weeks and 3 months intervals
for group | was found to statistically significant,
whereas for group Il, it was found to be insignificant
[Table 9 and Graph 3].

DISCUSSION

Dental research has provided us with a better
understanding of the microbial etiology and the nature
of periodontitis. Periodontitis, initiated by bacteria,
frequently appears in localized areas in the patient’s
mouth or is confined to localized areas by treatment.
These infected localized areas lend themselves well to
treatment using an antimicrobial agent. Antimicrobial
agents may be used systemically or can be applied
directly to the pocket. However, to obtain an
effective concentration of the antimicrobial drug in
the periodontal pocket after systemic administration,
repeated intakes over a prolonged period of time may
be required. In addition, unwanted effects such as
development of resistant strains and superimposed
infections preclude the use of these agents as the
sole treatment modality. Therefore, nonresorbable
and resorbable intrapocket drug delivery systems have
been used, as they eliminate many of the adverse
side effects associated with systemic delivery of
antibiotics.!”

The main objective of the periodontal therapy is the
reduction or elimination of the periodontal pocket,
which can be carried out by non-surgical or surgical
methods. Twenty years ago, Goodson et al. (1979)
first proposed the concept of “controlled delivery
of antibiotics” in the treatment of periodontitis.
Malathi et al. concluded that locally delivered
antimicrobial agents are administered to prevent
plaque accumulation and to disinfect the root surface
and adjacent periodontal tissues. They are designed to
enhance the healing following periodontal therapy.®

The present study was intended to compare two
commercially available local drug delivery agents -
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Table 6: Comparison of gingival index scores for Group | (periochip) and Group Il (arestin)

Gingival index

Periochip Arestin t P

Mean SD Mean SD
Baseline 1.95 0.51 1.9 0.95 0.21 0.795635
6 weeks 1.15 0.81 1.1 0.79 0.2 0.834907
3 months 1.05 0.76 1.05 0.76 0.21 0.73523

t P t P

Baseline vs 6 weeks 3.74 0.006903 2.9 0.00891
Baseline vs 3 months 4.4 0.005867 3.12 0.008257
6 weeks vs 3 months 0.4 0.409802 0.2 0.808904

SD: Standard deviation

Table 7: Probing depths for Group | at baseline,
6 weeks and 3 months

Periochip
6 weeks

Base line 3 months

OO NGO NN OO O
PO OWWLWORAGIOIOIWO O
WWANWWONWWWNNRANOORABRNDWW

Table 8: Probing depths for Group Il at baseline,
6 weeks and 3 months

Arestin

3 months
3

Base line 6 weeks

QO U UUOoONOOGOooo
WA BNOWAPRPWONNMNRRONMNORAWWO O
WWWWWWWWW=NOUOINWWWWH

Periochip (chlorhexidine gluconate 2.5 mg) and Arestin
(Minocycline hydrochloride 1 mg) — in the treatment
of chronic periodontitis.

Chlorhexidine (CHX) is a widely used broad-spectrum
antimicrobial agent to inhibit bacterial growth and,
thus, an adjunctive mean to control oral hygiene in
patients with periodontal disease.® Periochip used
in the present study is a bioresorbable CHX chip
that enables slow subgingival release of 2.5 mg
chlorhexidine gluconate. It maintains an average
concentration of >125 mg/ml for 7-10 days in the
crevicular fluid (Soskolne et al., 1998 as quoted by
Mizrak et al.),'"® reported to be above the minimum
inhibitory concentration of >99% of the subgingival
microorganisms isolated from periodontal pockets.
It has an added advantage of inducing negligible
bacterial resistance as compared to antibiotics.!""
Arestin is a subgingival sustained-release product
containing the antibiotic Minocycline hydrochloride
(1 mg) incorporated into a bioresorbable polymer, poly
(glycolide-co-Dl-lactide) or PGLA. This delivery system
releases the antibiotic over a 2-week period at the
site of administration at concentrations >300 ug/ml
as measured in the gingival crevicular fluid.""? Three
months had been selected as the treatment interval
for the placement of CHX because it corresponds
to the typical recall interval for periodontal patients
in practice.”® A previous study has reported that
CHX can inhibit the collagenolytic activity of MMP-
8 and the oxidative activation of matrix metallo
proteinases-8 by triggering degranulating neutrophils
[polymorphonuclear neutrophils (PMNs)] in vitro
(Gendron et al. in 1996 and Sorsa et al. in 1990, as
guoted by Azmak et a/.)"" Minocycline hydrochloride,
the semi-synthetic derivative of tetracycline, is one
of the most active antibiotics against periodontal
pathogens.

In the present study, the efficacy of Periochip and

Arestin was compared in terms of amount of plaque
accumulated, gingival index scores, and pocket
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Probing depth
Periochip Arestin t-value P
Mean SD Mean SD
Baseline 5.95 0.83 5.65 0.81 1.16 0.142629
6 week 415 0.81 3.4 0.99 2.62 0.009839
3 month 3 0.86 3.05 0.89 0.18 0.913242
t P t P
Baseline vs 6 weeks 6.94 0.003717 7.87 0.00328
Baseline vs 3 month 11.04 0.000298 9.67 0.00267
6" week vs 3 month 4.36 0.005927 1.18 0.140332

2 —

1.5 —

OPeriochip
O Arestin

0 T T =
Baseline 6 weeks 3 months

Graph 1: Comparison of plaque scores for group 1 (Periochip) and
group 2 (Arestin)

2.5

1.5 —

OPeriochip
E Arestin

os 1 ' '

Baseline

6 weeks 3 months

Graph 2 : Comparison of gingival scores for group 1 (Periochip) and
group 2 (Arestin)

O Periochip
3| O Arestin

Baseline 6 weeks 3 months

Graph 3: Comparison of probing depth for group 1 (Periochip) and
group 2 (Arestin)

probing depths at 6 weeks and 3 months. It was
observed that there was no statistically significant

difference in plaque scores for both the drugs,
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when recorded at 6 weeks and at 3 months. Similar
findings were reported by Grisi et al. in 2002,"® who
evaluated the effects of a controlled-release CHX
chip on the clinical and microbiological parameters
of periodontal syndrome. They found no significant
difference between the plaque scores over the entire
study period of 9 months, but the gingival index
scores at 6 weeks as well as at 3 months were found
to be statistically significant; however, there was no
statistically significant difference observed between
the two groups. These findings are in accordance
with the results of Cortelli et al.,!"® who clinically
evaluated adjunctive Minocycline in the treatment
of chronic periodontitis in 2006. They observed a
significant reduction in gingival scores. Similar findings
were also observed by Renvert et al. in 2006,!'”!
who evaluated topical Minocycline microspheres
versus topical CHX gel as an adjunct to mechanical
debridement of incipient peri-implant infections. With
respect to probing depth, a statistically significant
difference was observed between the two groups from
baseline to 6 weeks for both the drugs. The findings
of the present study are in accordance with the
results of Jeffcoat et al.,'"® who used biodegradable
CHX chip in the treatment of adult periodontitis and
concluded that CHX chip when used as an adjunct
to SRP significantly reduces loss of alveolar bone.
Grisi et al.,""" Azmak et al.,'”” Heasman et al., and
Rodrigues et al.''® studied the effect of CHX chip
in periodontal maintenance therapy. The patients
were assessed for plaque index, bleeding on probing,
probing depth, clinical attachment level, and gingival
recession at baseline, 6 weeks, 3 and 6 months. They
concluded that CHX chip was more effective than
SRP alone in reducing probing depth. Jeffcoat et al.’?”
also evaluated the adjunctive use of a subgingival
controlled-release CHX chip and concluded that
when it was used as an adjunct to SRP, it resulted
in the reduction of probing depth and improvement
in clinical attachment level, when compared with
SRP alone. The results of the present study are in
accordance with Williams et al.,"?" who evaluated
the local delivery of Minocycline microspheres in the
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treatment of periodontitis. They observed statistical
significant reduction in probing depth in the test group
when measured at 1, 3, 6, and 9 months.

CONCLUSION

From the present study, it can be concluded that
both the drugs were equally effective in reducing
the plaque scores as well as gingival scores. It was
further observed that Arestin resulted in better results
at 6 weeks while Periochip showed better results at
3 months, with respect to probing depth reduction.
However, longitudinal studies in a larger population are
suggested to confirm the findings of the present study.
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