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ABSTRACT
Objectives: This systematic review aims to assess the antimicrobial efficacy of triple antibiotic paste (TAP) as
an intracanal medicament for root canal treatment of permanent or primary teeth with primary endodontic
infection, as compared to other intracanal medicaments.
Material and Methods: Three electronic databases, namely PubMed, CENTRAL, and Google Scholar, were
searched for articles published in the English language till December 2019. Two hundred eighty-three studies were
obtained for screening from an electronic database and one from the reference list of an article. After screening
234 records by title and abstract, 226 were excluded, and eight were selected for full-text eligibility assessment.
Finally four studies were included in the systematic review.
Results: Due to variations in the methods of outcome measurement and its evaluation at different time points,
it was impossible to present the results as a meta-analysis. Thus, a narrative synthesis was performed for TAP
compared to comparators used. The overall quality of included studies suggested a moderate risk of bias.
Three comparators were reported in the included studies: Calcium hydroxide (CH) with 2% chlorhexidine
(CHX), CH alone, and Ocimum sanctum. The antimicrobial efficacy of TAP was significantly better than plain
CH and O. sanctum, whereas results did not differ significantly between TAP and CH plus 2% CHX.
Conclusion: There is a lack of sufficiently high-quality clinical studies regarding the use of TAP. More clinical
trials are recommended comparing the antimicrobial efficacy of TAP and other intracanal medicaments under
standard protocols to establish a strong clinical evidence.
Keywords: Calcium hydroxide, Intracanal medicament, Triple antibiotic paste

INTRODUCTION
Effective decontamination of the infected root canals is essential for achieving predictable
treatment outcomes in teeth with apical periodontitis.[1] Although disinfection is primarily
achieved by chemo-mechanical procedures, the role of intracanal medicaments cannot be
ignored, especially in cases of refractory lesions.[2] Evidence suggests that many bacteria remain
in the dentinal tubules of the infected root canals even after chemo-mechanical procedures.[3]
Calcium hydroxide (CH) has been the gold standard as an intracanal medicament for many years
and is also used with additives such as povidone-iodine and 2% CHX. However, few studies
have found bacteria in the canals even after 1 week of placement of CH. Sathorn et al. (2007),
in a recent systematic review, concluded that CH had limited effectiveness in eliminating
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bacteria from human root canal when assessed by culture
techniques.[4]
More recently, the field of endodontics has seen a paradigm
shift from repair towards regeneration, especially in immature
necrotic teeth. Apexogenesis and thickening of intraradicular
dentin are now achievable with the advent of procedures
such as revascularization and the use of biological scaffolds
such as platelet-rich plasma and platelet-rich fibrin.[5] Asepsis
plays a crucial role in regenerative endodontics. Hoshino’s
triple antibiotic paste (TAP), a mixture of three antibiotics,
ciprofloxacin, metronidazole, and minocycline has been
proved to be most effective for this.[6] This paste is also useful
in lesion sterilization and repair procedures to achieve periradicular healing by non-surgical means.[7]
Since its introduction by Hoshino et al. in 1996, many
in vitro studies have proved its worth as an effective root
canal disinfectant.[8,9] Various authors have used different
models such as infecting the extracted teeth with oral
microflora, teeth with Enterococcus faecalis biofilm grown in
the roots, and animal models for studying and evaluating the
antimicrobial potential of TAP.[10-12] Surprisingly, there have
been very few human clinical trials for the same.
Keeping in view the increasing number of clinical cases
where this mixture is used and the fact that in vitro studies are
performed under a controlled environment, which may differ
from clinical situations, it is imperative to base the evidence
on human clinical trials. Thus, this systematic review was
taken up to study the various human clinical trials which
have tested the antimicrobial efficacy of TAP; and to answer
the question “is the antimicrobial efficacy of TAP better than
the other intracanal medicaments when used clinically inside
root canals of teeth with primary root canal infection.”

MATERIAL AND METHODS
This systematic review was reported according to Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines (http://www.prisma-statement.org).
The protocol was registered in the PROSPERO database,
registration number CRD 42018083806.
Focused PICO question
The following review question was developed based on
the population (P), intervention (I), comparison (C), and
outcome (O) framework for conducting a systematic review
of existing literature: Does TAP used as an intracanal
medicament, compared with no/any other intracanal
medicament, result in reduced bacterial colonies in the root
canal system of patients undergoing endodontic treatment
for primary root canal infection?
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Eligibility and inclusion criteria
Population
Systemically healthy patients having teeth with primary
endodontic infection due to caries or trauma, for which they
had not received any endodontic treatment or antibiotics in
the last 3 months. Both primary and permanent teeth were
included in the study.
Intervention
TAP, a combination of ciprofloxacin, metronidazole, and
either minocycline or tetracycline.
Comparators
No intracanal medicament or any intracanal medicament
other than the intervention.
Outcomes
Change in bacterial colonies present with root canal
infection, before and after treating with TAP.
Study designs
Randomized control trials and quasi-randomized trials on
human volunteers.
Exclusion criteria
Case reports, animal studies, cell culture, and laboratory
studies or studies not in the English language were excluded
from the study. Studies where TAP was used as an irrigant
and not as an intracanal medicament were excluded from the
study.
Literature search strategy
The search strategy included electronic databases and
a reference list of articles in the English language only,
published until December 2019. We searched Medline
through PubMed, CENTRAL, and Google scholar. A
search was completed using medical subject headings terms
and other relevant free-text terms about population and
intervention. Keywords used for the search were “TAP,”
“antimicrobial efficacy,” “root canal infection,” “disinfection,”
and “intracanal medicament” using Boolean operators
(AND, OR). A filter to help recognize clinical trials was
applied in an advanced search tool in PubMed. Tables 1
and 2 show the search strategy for PubMed and CENTRAL,
respectively.
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Table 1: Search strategy in PubMed (Medline).
Search Query
#1
#2
#3
#4
#5

Items found

Search triple antibiotic paste OR TAP
OR tr‑biotic paste OR tri paste
Search Intracanal medicament
Search root canal infection
Search antimicrobial efficacy
Search ((((triple antibiotic paste OR TAP
OR tri‑biotic paste OR tri paste)) AND
Intracanal medicament) AND root canal
infection) AND antimicrobial efficacy

46341
321
2760
102343
5

RESULTS
Study selection

TAP: Triple antibiotic paste

Table 2: Search strategy in CENTRAL.
ID

Search

#1
#2
#3
#4
#5
#6
#7
#8

TAP
TAP
Tri biotic paste
#1 OR #2 OR #3
Intracanal medicament
#4 AND #5
Antimicrobial OR disinfection
#7 AND #6

“some concerns,” or “high risk” based on the following
domains:
• Bias arising from randomization or allocation
concealment
• Bias due to deviation from intended interventions
• Bias due to missing outcome data
• Bias in measuring the outcome
• Bias in reporting the results

Number of hits
2516
86
1
2583
76
11
12186
5

TAP: Triple antibiotic paste

Study selection and inclusion
Two reviewers (RB and PP) evaluated independently the
titles and abstracts of retrieved publications related to
antimicrobial efficacy and disinfection quality of TAP in
patients with necrotic teeth. Only the title and abstract of the
articles found in the databases were read in the preliminary
search. The full text of the articles was then reviewed to
evaluate the inclusion criteria and confirm eligibility. In
case of a disagreement between the two reviewers, a third
examiner was consulted to reach a consensus.
Data extraction
A data extraction sheet was prepared based on the following
study features: Methods: Study design, setting, and country;
participants: Selection criteria, tooth number, gender/
age, number analyzed/randomized; intervention: groups,
cleaning, and shaping technique, intracanal medicament
used, intracanal medicament placement technique and
period, and bacterial sampling; outcomes: Bacterial sampling
before and after intracanal medicament, method of bacterial
load measurement, and time points.
Risk of bias
The risk of bias was assessed in the included studies using
the RoB.2 tool.[13] Studies were judged to be “low risk,”

Two hundred eighty-three studies were obtained for
screening from an electronic database and one from the
reference list of an article. After screening 234 records by title
and abstract, 226 were excluded, and eight were selected for
full-text eligibility assessment. From these, two studies were
excluded as they used TAP as an irrigant and not intracanal
medicament,[14,15] one excluded because it used a different
combination of TAP,[16] and one study was excluded at it was
an animal study.[12] Finally, four studies were included for this
systematic review [Figure 1].
Study characteristics
Table 3 shows the characteristics of the eligible studies. All
studies were published between 2005 and 2018. These were
randomized or quasi-randomized controlled parallel multiarm clinical trials conducted in a single center. The settings
of the study were universities and dental colleges based in
the USA, India, and Brazil and involved 151 participants in
the age group of 4–71 years with a history of necrotic pulp as
a result of caries or trauma. All studies included all types of
teeth were, single or multi-rooted, but only a single canal was
used for intervention.
Three of the studies used a mixture of ciprofloxacin,
metronidazole, and minocycline in a ratio of 1:1:1, and
one study did not mention the constituents. However, it
was assumed to be the same as it is the most commonly
used combination. One out of these four studies used it as
a solution rather than a paste form. The comparators used
were 2% CHX, CH or a combination of CHX and CH, and
Ocimum sanctum.
In three of the studies, Arruda et al.,[17] Ahirwar et al.,[18]
and Dutta et al.,[19] sampling was done at three-time points,
namely, S1: Just after access opening and before chemomechanical preparation; S2: After chemo-mechanical
preparation; and S3: after a certain period of intracanal
medicament placement. In one study by Nagata et al.,[20]
sampling was done at five points of time S1: Just after access
opening and before chemo-mechanical preparation, S2: after
irrigating with NaOCl, S3: after irrigation with CHX S4: after
Asian Journal of Oral Health and Allied Sciences • 2021 • 11(2)
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Identification
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Records identified through
database searching
(n = 283)

Additional records identified
through other sources
(n = 1)

Included

Eligibility

Screening

Records after duplicates removed
(n =234)

Records excluded
(n = 226)

Records screened
(n = 234)

Full-text articles assessed
for eligibility
(n = 8)

Studies include in
systematic review
(n = 4)

Full-text articles excluded,
with reasons
(n = 4)
n = (2) excluded as they
used TAP as irrigant and
not intra-canal
medicament
n = (1) excluded as it used
some other formulation
of TAP
n = (1) excluded as it
was an animal study

Figure 1: PRISMA flow chart showing identification and selection process of articles included.

intracanal medicament, and S5 after final irrigation with
EDTA. Two studies (Arruda et al. and Nagata et al.) utilized
quantitative real-time polymerase chain reaction (qRT-PCR).
The other two studies (Ahirwar et al. and Dutta et al.) used
blood agar plate methods for microbiological culture and to
measure colony-forming units before and after medication.
One study, Dutta et al. precisely measured colony-forming
units for E. faecalis only, while all other studies did a
polymicrobial count.
Risk of bias assessment
Table 4 shows the risk of bias assessment for the present
review. One study (Dutta et al.) was assigned “high” overall
risk due to “some concerns” in risk of bias in randomization
(randomization and allocation concealment methodology
not described) and measurement of outcomes (it did not
specify the composition of TAP used as well as a proper
method of asepsis during sample collection not described).
One (Ahirwar et al.) had “some concerns” overall due
to “some concerns” in risk of bias in randomization
(randomization and allocation concealment methodology
not described) and measurement of outcomes (as a proper
method of asepsis during sample collection not described).
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The other two studies (Arruda et al. and Nagata et al.) were
judged to have a “low” overall risk. The overall quality of
included studies was a moderate risk of bias.
Results of individual studies
Due to variations in the methods of outcome measurement,
the difference in units of measurement of outcomes, and
evaluation at different time points, it was not possible to
present the results as a meta-analysis. Thus, a narrative
synthesis was performed for TAP compared to comparators
used.
TAP and CH with CHX
In the study by Arruda et al., there was a percentage
reduction of 99.98% (IRR 0.0002, CI [0.0004–0.0010])
from S1 (pre-instrumentation) to S3 (post-medicament)
and a percentage reduction of 96.7% (0.033 [0.004–0.30])
between S2 (post-instrumentation) and S3 in the TAP
group. In the CHX plus CH group, there was a percentage
reduction of 99% (IRR 0.001, CI [0.0005–0.002]) from
S1 to S3 and a percentage reduction of only 39.4% (IRR
0.606 [0.27–1.34]) between S2 and S3. Comparing the
presence/absence of bacteria in S2 and S3, the significantly
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TAP and O. sanctum

greater number of canals were negative for bacteria in
the antibiotic group than CH plus CHX group (P = 0.04).
According to the results of Nagata et al., there was no
significant reduction (P = 0.95) between initial sample S1
and after intracanal medicament was placed S4 in the TAP
group compared to CHX plus CH. Likewise, Dutta et al.
concluded no significant difference in bacterial counts (E.
faecalis) between the TAP group and CH plus CHX group
(P = 0.74).

Ahirawar et al. concluded that there was a significantly
higher reduction for TAP for anaerobic culture than the Basil
group. At the same time, the difference was not significant for
aerobic cultures.

DISCUSSION
This study focused on the effect of TAP on bacterial counts
in primary root canal infections. Studies done in infected
root canals of both primary and permanent teeth were
considered as the microbiota of both mature and immature
teeth are pretty similar.[20,21] Studies where a combination
of ciprofloxacin, metronidazole, and either tetracycline or

TAP and CH
Dutta et al. stated a highly significant difference (P = 0.00)
in the reduction in bacterial counts for TAP and CH groups.
Table 3: Study characteristics of the included studies.
Study ID

Study
Design

Participants

Age

Number ICM used
of
patients

Irrigant
used

Sampling

Period of Outcome
placement measurement
of ICM

Arruda
RCT
et al., 2018,
Brazil

Patients
with carious
necrotic
teeth

13–71
years

48

TAP
CH
CHX

2.5%
NaOCl

S1: Before
instrumentation
S2: After
cleaning/shaping
S3: After ICM

7–10 days

Culture
independent
molecular
microbiological
assay (qPCR)

Ahirwar
RCT
et al., 2018,
India

Patients with
necrotic
teeth

4–9
years

40

TAP
Ocimum
sanctum

Saline

3 days

CFU counts by
microbiological
culture

4–6
years

48

TAP
2.5%
TAP+CHX NaOCl
CH
CH+CHX

S1: Before
instrumentation
S2: After
cleaning/shaping
S3: After ICM
S1: Before
instrumentation
S2: After
cleaning/shaping
S3: Post ICM

Dutta
RCT
et al., 2017,
India

Patients
with carious
necrotic
teeth

7 days

CFU counts by
microbiological
culture

Nagata
RCT
et al., 2014,
Brazil

Patients with
a history
of dental
trauma
resulting
in pulp
necrosis

7–17
years

15

TAP
CH+CHX

S1: Before
instrumentation
S2: After
cleaning/shaping
S3: After NaOCl
S4: After ICM
S5: After EDTA

21 days

CFU counts by
microbiological
culture

5%
NaOCl

TAP: Triple antibiotic paste, CH: Calcium hydroxide, CHX: Chlorhexidine, ICM=Intracanal Medicament, CFU: Colony forming units

Table 4: Risk of bias summary.
Study ID

Bias arising from Bias due to deviation Bias due to
Bias in measurement Bias in selection
Overall
randomization
from intended results missing data of outcome
of reported results bias

Arruda et al., 2018 Low
Ahirwar et al., 2018 Some concerns

Low
Low

Low
Low

Low
Some concerns

Low
Low

Dutta et al., 2017
Nagata et al., 2014

Low
Low

Low
Low

Some concerns
Low

Low
Low

Some concerns
Some concerns

Low
Some
concerns
High risk
Low
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minocycline in a ratio of 1:1:1 was used were considered.
Minocycline is a semi-synthetic derivative of tetracycline
with a similar antibiotic spectrum but has resulted in tooth
discoloration.[22] To overcome this drawback, recently,
few studies have substituted minocycline with cefaclor,
amoxicillin, or doxycycline.[23]
Due to variations in the methods of outcome measurement
and its evaluation at different points of time, it was not
possible to present the results as a meta-analysis. Thus, a
narrative synthesis was performed for TAP compared to
comparators used. The overall quality of included studies
suggested a moderate risk of bias.
Although many in vitro and ex vivo studies have been
conducted and proved the antimicrobial efficacy of TAP over
other intracanal medicaments in reducing bacterial flora in
infected toot canals, few clinical trials have been conducted
for the same.[8,24,25] The clinical studies included in the current
review do reiterate the higher efficacy of TAP as an intracanal
medicament, but still they were not without limitations.
Concentration in which TAP can be used effectively as
an intracanal medicament is also essential. It is found to
be cytotoxic against stem cells and apical papilla cells at
higher concentrations;[11] however, none of the included
studies except Arruda et al. has discussed this fact. Arruda
et al. concluded that TAP, when used in a concentration
of 1 mg/ml, can also be as effective and less cytotoxic as
compared to a higher concentration of 1 g/ml traditionally
used. Interestingly, in an in vitro study by Mehta et al.,[26]
where they compared antimicrobial efficacy of TAP and
CH, a minimum optical density against E. faecalis could be
achieved at a concentration as low as 1.25 μg/ml. Moreover,
with these included studies though it was clear that TAP has
a higher antimicrobial activity than its comparators, it could
not be concluded that what is the optimum duration for its
intracanal placement, as all the studies used a different timeperiod of 7–10 days (Arruda et al.), 21 days (Nagata et al.), 3
days (Ahirwar et al.), and 7 days (Dutta et al.). In an ex vivo
study by Ghabraei et al.,[27] it was found that TAP requires
a minimum time of 7 days as intracanal dressing. However,
they had tested it specifically against E. faecalis only.
Method of bacterial quantification may also affect the outcome
assessment. In the included studies, only in the one by Arruda
et al., the reduction of total bacterial levels was evaluated using
a culture-independent molecular microbiology assay qPCR.
In the other three studies, the colony-forming units cultured
on sheep blood agar plates were counted for evaluating the
reduction in bacterial colonies after intracanal medication.
Kotsilkov et al.[28] compared the culture method and RTPCR for detection of periodontitis causing bacteria in deep
periodontal pockets. In their study, the RT-PCR exhibited
a higher sensitivity when compared to the microbiological
culture method for detecting periodontal pathogens. This may
Asian Journal of Oral Health and Allied Sciences • 2021 • 11(2)
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be because cultivation methods can identify a lesser amount
of bacteria because of the problem in keeping the pathogenic
bacteria viable, which is essential for standard cultivation. A
low sample size (range: 15–48) in all the included studies is
also a reason for concern.

CONCLUSION
The results of the present systematic review suggest
that there is not enough evidence to suggest a better
antimicrobial efficacy of TAP over other intracanal
medicaments in clinical studies as there very few
randomized clinical studies have assessed antimicrobial
efficacy of TAP. Moreover, although several in vitro studies
suggest so, there is a need to conduct well reported,
correctly designed, high quality, and randomized clinical
trials with a large sample size to assess the antimicrobial
efficacy of TAP clinically as an intracanal medication in
non-vital teeth with apical periodontitis.
Declaration of patient consent
Patient’s consent not required as there are no patients in this
study.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.

REFERENCES
1.
2.

3.
4.
5.
6.
7.
8.

Orstavik D. Root canal disinfection: A review of concepts and recent
developments. Aust Endod J 2003;29:70-4.
Paiva SS, Siqueira JF Jr., Rôças IN, Carmo FL, Leite DC,
Ferreira DC, et al. Clinical antimicrobial efficacy of NiTi rotary
instrumentation with NaOCl irrigation, final rinse with chlorhexidine
and interappointment medication: A molecular study. Int Endod J
2013;46:225-33.
Shuping GB, Orstavik D, Sigurdsson A, Trope M. Reduction of
intracanal bacteria using nickel-titanium rotary instrumentation and
various medications. J Endod 2000;26:751-5.
Sathorn C, Parashos P, Messer H. Antibacterial efficacy of calcium
hydroxide intracanal dressing: A systematic review and meta-analysis.
Int Endod J 2007;40:2-10.
Keswani D, Pandey RK. Revascularization of an immature tooth with
a necrotic pulp using platelet-rich fibrin: A case report. Int Endod J
2013;46:1096-104.
Banchs F, Trope M. Revascularization of immature permanent teeth with
apical periodontitis: New treatment protocol? J Endod 2004;30:196-200.
Sain S, Reshmi J, Anandaraj S, George S, Issac JS, John SA. Lesion
sterilization and tissue repair-current concepts and practices. Int J Clin
Pediatr Dent 2018;11:446-50.
Hoshino E, Kurihara-Ando N, Sato I, Uematsu H, Sato M, Kota K, et al.
In-vitro antibacterial susceptibility of bacteria taken from infected root

Bains, et al.: Antimicrobial efficacy of triple antibiotic paste

9.

10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

dentine to a mixture of ciprofloxacin, metronidazole and minocycline.
Int Endod J 1996;29:125-30.
Shaik J, Garlapati R, Nagesh B, Sujana V, Jayaprakash T, Naidu S.
Comparative evaluation of antimicrobial efficacy of triple antibiotic
paste and calcium hydroxide using chitosan as carrier against Candida
albicans and Enterococcus faecalis: An in vitro study. J Conserv Dent
2014;17:335-9.
Kaur M, Kendre S, Gupta P, Singh N, Sethi H, Gupta N, et al.
Comparative evaluation of anti microbial effects of triple antibiotic
paste and amox and its derivatives against E. faecalis: An in vitro study.
J Clin Exp Dent 2017;9:e799-804.
Frough Reyhani M, Rahimi S, Fathi Z, Shakouie S, Salem Milani A,
Soroush Barhaghi MH, et al. Evaluation of antimicrobial effects of
different concentrations of triple antibiotic paste on mature biofilm of
Enterococcus faecalis. J Dent Res Dent Clin Dent Prospects 2015;9:138-43.
William W 3rd, Teixeira F, Levin L, Sigurdsson A, Trope M. Disinfection
of immature teeth with a triple antibiotic paste. J Endod 2005;31:439-43.
Sterne JA, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al.
RoB 2: A revised tool for assessing risk of bias in randomised trials.
BMJ 2019;366:l4898.
Jain P, Yeluri R, Garg N, Mayall S, Rallan M, Gupta S, et al. A
comparative evaluation of the effectiveness of three different irrigating
solution on microorganisms in the root canal: An invivo study. J Clin
Diagn Res 2015;9:ZC39-42.
Sabharwal S, Bhagat SK, Gami KS, Siddhartha A, Rai K, Ahluwalia Y.
An in vivo study to compare anti microbial activity of triantibiotic
paste, 2% chlorhexidine gel, and calcium hydroxide on microorganisms
in the root canal of immature teeth. J Int Soc Prevent Community Dent
2019;9:263-8.
Gunda SA, Jare PA, Hingmire A, Patil A, Hudar S, Tamagond S
Comparative evaluation of antimicrobial efficacy of two intracanal
medicaments and irrigants in conjunction to each other: An in vivo
study. MedPulse Res 2018;6:1.
Arruda ME, Neves MA, Diogenes A, Mdala I, Guilherme BP,
Siqueira JF, et al. Infection control in teeth with apical periodontitis
using a triple antibiotic solution or calcium hydroxide with
chlorhexidine: A randomized clinical trial. J Endod 2018;44:1474-9.
Ahirwar P, Shashikiran ND, Sundarraj RK, Singhla S, Thakur RA,
Maran S. A clinical trial comparing antimicrobial efficacy of “essential
oil of Ocimum sanctum” with triple antibiotic paste as an intracanal
medicament in primary molars. J Indian Soc Pedod Prev Dent
2018;36:191-7.
Dutta B, Dhull KS, Das D, Samir PV, Verma RK, Singh N. Evaluation

20.

21.

22.
23.

24.
25.

26.

27.

28.

of antimicrobial efficacy of various intracanal medicaments in primary
teeth: An in vivo study. Int J Clin Pediatr Dent 2017;10:267-71.
Nagata JY, Soares AJ, Souza-Filho FJ, Zaia AA, Ferraz CC, Almeida JF,
et al. Microbial evaluation of traumatized teeth treated with triple
antibiotic paste or calcium hydroxide with 2% chlorhexidine gel in
pulp revascularization. J Endod 2014;40:778-83.
Gomes BP, Jacinto RC, Pinheiro ET, Sousa EL, Zaia AA, Ferraz CC,
et al. Molecular analysis of Filifactor alocis, Tannerella forsythia, and
Treponema denticola associated with primary endodontic infections
and failed endodontic treatment. J Endod 2006;32:937-40.
Vijayaraghavan R, Mathian VM, Sundaram AM, Karunakaran R,
Vinodh S. Triple antibiotic paste in root canal therapy. J Pharm
Bioallied Sci 2012;4:S230-3.
Park HB, Lee BN, Hwang YC, Hwang IN, Oh WM, Chang HS, et al.
Treatment of non-vital immature teeth with amoxicillin-containing
triple antibiotic paste resulting in apexification. Restor Dent Endod
2015;40:322-7.
Adl A, Hamedi S, Sedigh Shams M, Motamedifar M, SobhnamayanF.
The ability of triple antibiotic paste and calcium hydroxide in
disinfection of dentinal tubules. Iran Endod J 2014;9:123-6.
Sato I, Ando-Kurihara N, Kota K, Iwaku M, Hoshino E. Sterilization
of infected root-canal dentine by topical application of a mixture of
ciprofloxacin, metronidazole and minocycline in situ. Int Endod J
1996;29:118-24.
Mehta S, Verma P, Tikku AP, Chandra A, Bains R, Banerjee G.
Comparative evaluation of antimicrobial efficacy of triple antibiotic
paste, calcium hydroxide, and a proton pump inhibitor against
resistant root canal pathogens. Eur J Dent 2017;11:53-7.
Ghabraei S, Marvi M, Bolhari B, Bagheri P. Minimum intracanal
dressing time of triple antibiotic paste to eliminate Enterococcus
faecalis (ATCC 29212) and determination of minimum inhibitory
concentration and minimum bactericidal concentration: An ex vivo
study. J Dent (Tehran). 2018;15:1-9.
Kotsilkov K, Popova C, Boyanova L, Setchanova L, Mitov I.
Comparison of culture method and real-time PCR for detection of
putative periodontopathogenic bacteria in deep periodontal pockets.
Biotechnol Biotechnol Equip 2015;29:996-1002.

How to cite this article: Bains R, Tikku AP, Verma P, Pandey P.
Antimicrobial efficacy of triple antibiotic paste in teeth with primary
endodontic infection: A systematic review. Asian J Oral Health Allied Sci
2021;11:2.

A
A

Asian Journal of Oral Health and Allied Sciences • 2021 • 11(2)

|

7

