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ABSTRACT

Introduction: Metronidazole belongs to the nitroimidazole
group of drugs, specifically anti-anaerobic in the nature and has
a broad spectrum of activity against protozoa and anaerobic
bacteria.

Aim: The purpose of this systematic review was to assess the
requisite for metronidazole prescription among children with
pulpal infection either during treatment or postoperatively.

Materials and Methods: An electronic literature search
was done using databases PubMed, Cochrane Database of
Systematic Reviews, OVID and EBSCO Host from January 1991
to December2015. Hand search were carried outbased on cross-
references, to find additional citations. Articles that met criteria
such as randomised clinical trials, cross-sectional studies, in-
vivo human studies were included. Search was confined to

English language. The primary outcome was to evaluate the
necessity of metronidazole prescription in children with pulpal
pathology. Two independent evaluators were involved in the
search and kappa statistics were used to evaluate intra & inter-
examiner reliability.

Results: A total of 335 articles were available, among these, only
two studies fulfilled established inclusion criteria. These available
two studies were cross-sectional studies (Level Ill). Kappa
statistics showed excellent inter and inter-examiner reliability.

Conclusion: Although, metronidazole has antibacterial
properties against anaerobic microorganisms, there is no clear
evidence regarding its prescription among children with pulpal
pathology. Further research is required to support or contradict
the use of metronidazole prescription in children during or after
pulp therapies.
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INTRODUCTION

Metronidazole belongs to the nitroimidazole group of drugs,
specifically anti-anaerobic in the nature and has a broad spectrum
of activity against protozoa and anaerobic bacteria. It is synthesized
from a crude extract of streptomycete which is a mixture of two
active components enteromycin and azomycin. Further work upon
addition and substitution of carbon and nitrogen groups to the
azomycin compound resulted in the synthesis of metronidazole [1].
Main therapeutic benefit of metronidazole is removal of pathogenic
anaerobes, without disturbing defensive aerobic flora. The drug
does not develop resistance among anaerobes as suggested by
the consensus of experimental and clinical evidence that is due to
decreased uptake of drug, reduced drug efficiency or prevention of
entry of the drug or efflux [1-4].

Metronidazole has been proved to be efficacious in treating
Acute Ulcerative Gingivitis (AUG), infected socket, osteomyelitis,
pericoronitis and certain periapical infections. Metronidazole’s
antimicrobial activity against anaerobic bacteria is bactericidal and
independent of growth rate [2]. It was Shinn who reported that
patients receiving metronidazole treatment for trichomoniasis had
successful resolution for AUG or trench mouth [3]. Metronidazole
has been shown satisfactory results when administered in subjects
with acute apical infections and the response was very good in
very severe infections [4]. In case of osteomyelitis, administration
of metronidazole for five days resulted in complete relief of
symptoms with exception of paraesthesia [5]. It has been used
as both systemically and topically in the treatment of periodontal
disease. It is effective against anaerobic cocci as well as Gram-
negative and Gram-positive bacilli [6]. Metronidazole has been
used as an intra-canal medicament combined with pulpectomy in
infected primary teeth [7].

Metronidazole has got many advantages such as: (i) ready availability;
and (ii) oral and intravenous dosage forms; (iii) rapidly bactericidal;
(iv) good tissue penetration; (v) cost-effective; (vi) acceptable

pharmacokinetics; and (viij pharmacodynamics, undiminished
antimicrobial activityand apparent inability of susceptible organisms
to develop resistance [8]. This drug has been prescribed under the
trade name of Flagyl at a dosage of 200 mg (BID) in children and
400 mg in adults.

Many resistant strains of microorganisms have been emerged
because of purposeless use of antibiotics and, have become a
major concern [9]. This can be attributed to the reasons such as
exposure of antibiotics throughout the time, misuse of antibiotics in
conditions of no value, excessive use of broad spectrum rather than
narrow spectrum antibiotics [10,11]. Superfluous uses of antibiotics
are reported in children, mostly for ear and dental infections, which
has led to further antibiotic resistance. One of the factors causative
for this is the lack of knowledge in prescribing patterns of antibiotics
by the dentist [12].

Metronidazole has been commonly prescribed in children
as an adjuvant during pulp therapy or after pulp therapy.
According a general dental practitioners survey from United
Kingdom reports that 7-10% of antibiotic prescription done
by dentists, and 45% of all prescriptions for metronidazole
[13,14]. Most of the oro-facial infections in the humans derive
from odontogenic infections [13], hence, the prescription of
prescribing of antibiotics by general dental practitioners has
become an important aspect of dental practice. The resistance
of the bacteria to the commonly used antibiotics have become
a major universal health care problem and inappropriate use
(over- or misuse) of these, contributed to the global predicament
of increased microbial resistance [15,16]. Our recent review on
clinical uses of metronidazole in paediatric dentistry showed no
evidence, to support the use of metronidazole during or after
pulp therapy [17]. Hence, the present search was aimed to
investigate the necessity of metronidazole prescription among
children with pulpal infection either preoperatively or during the
treatment based on the existing literature.
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MATERIALS AND METHODS

Research question: Is there sufficient evidence to support
prescription of metronidazole for pulp therapy in children?

Data extraction: A comprehensive electronic literature search
was done using the following databases PubMed, Cochrane
Database of Systematic Reviews, OVID and EBSCO Host. The
databases were searched with the following MeSH (Medical
Subject Heading Terms) terms, in which Boolean operators were
usedand the asterisk indicates truncation: (“child” OR adolescent®
OR “teenagers” OR “teens” OR “youth” OR “early adulthood” OR
preschool) and (“Metronidazole” OR “2- Methyl 5- Nitroimidazole
1- ethanol” OR “Metrogel” OR “Flagyl” OR “Metronidazole
hydrochloride” OR “Metronidazole monohydrochloride” OR
“Metronidazole phosphate”) AND (“Oral drug administration” or
“Oral administration” OR “Teeth” OR “Baby teeth” OR “Milk teeth”
OR “Primary dentition” OR “Deciduous teeth” OR “Permanent
teeth” OR “Dental pulp autolysis” OR “Dental pulp gangrene” OR
“Pulp mummification” OR “Periapical abscess” OR “Dental pulp
necrosis”) AND (“Oral health” OR “Dental health” OR Prognosis).

Research protocol: The search period was January 1991 to
December 2015 and the search was confined to English language.
Hand search was conducted to retrieve additional data on the use
of metronidazole in children during or after pulp therapy. Articles in
the potentially entitled list were searched manually, and titles and
abstracts were screened. Only articles published in English during
search period, studies included done on children, pulptherapies in
primary teeth were included. Clinical studies regarding prescription
of metronidazole in conditions other than pulpal diseases, non-
human in-vitro studies, all grey literature, articles other than English
language and irrelevant studies were excluded. Full texts of the
remaining articles were retrieved and included for further screening.
In addition, hand search was carried out based on cross references,
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citations and bibliographies of these articles to ascertain relevant
and additional data. Finally, articles that met the criteria such as
clinical trials on children with prescription of metronidazole in pulpal
diseases were included in the analysis of the systematic review.
Two independent examiners (SA and MSK) were involved in the
study for evaluation and kappa statistics used to check inter- and
intra- examiner reliability to avoid the bias. Search MeSH terms and
alternate terms enclosed in search strategy used in the present
study was mentioned in [Table/Fig-1]. The quality of the studies was
assessed based checklist suggested by Shekelle PG et al., shown
in [Table/Fig-2] [18].

RESULTS

The initial search identified a total of (n=342) articles from both
electronic and manual searches {PubMed (166), Cochrane (6),
EBSCO (5) and Ovid (158) and through other sources (7)}. Among
them duplicate studies were excluded (n=8). During second stage
screening (n=305) articles were excluded based on the evaluation
of titles and abstracts. Twenty nine publications were thoroughly
screened and (n=8) full text articles assessed for eligibility. A total of
(n=21) articles were excluded with reason. At third stage of screening
six articles were excluded because most of the studies discussed
about the usage of metronidazole as an intra-canal medicament
in triple antibiotic paste along with ciprofloxacin, minocyclineand
enduring were review articles. Only two articles (N = 2) which met
the inclusion criteria like antibiotic prescription among children were
included and evaluated thoroughly [Table/Fig-3]. Excellent intra-
examiner reliability (K=0.9) and good inter examiner (K-=0.7) was
evident. In the present systematic review a total of eight studies
have been included after comprehensive screening. Among them,
only two were eligible for final analysis. Remaining six were excluded
because of the age criteria of the participants and rest of them
were review studies. Among the two included studies [19,20], one

PICO Population Intervention Comparison Outcome
Irrigant and Medicament, Dental health
Characteristics considered | Children Metronidazole in dental infection Necrotic pulp and Periradicular lesion, ’
: Oral health.
Primary teeth and young permanent teeth
MeSH terms Child, Adolescent Metronidazole Root canal Irr\lgants, Dental pulp Necrosis, Periapical Oral health
abscess; Deciduous teeth, permanent teeth
2-Methyl-5-nitroimidazole- Canal irrigants, Root canal medicaments; Dental pulp
1-ethanol, Flagyl, MetroGel, ) . I
. Teenagers, Teens, Youth, . : necrosis, Dental pulp gangrene; Pulp mummification,
Alternative terms Metronidazole Hydrochloride, ) ; . i Health, Oral
Early adulthood, Preschool . . Dental pulp autolysis, deciduous tooth, Primary dentition,
Metronidazole Monohydrochloride, .
. Milk tooth, Baby teeth, Teeth
Metronidazole Phosphate,

[Table/Fig-1]: Medical Subject Heading terms and alternate terms enclosed in search strategy.

i Classification schemes

Category of evidenca:

Ia: Evidence for meta-analysis of randomisad controlled trials

Ib: Evidence from ot least one randomised controllad trial

IIa: Evidence from at least one controlled study without randomisation

IIb: Evidence from at least one other type of quasi-experimental study

111: Evidence from non-experimental descriptive studies, such as comparative studies, correlation studies, and case-control studies

IV: Evidence from expert committee reports or apinions or clinical experience of respected authorities, ar both

Strength of recommendation:

A; Directly based on category I evidence
B: Directly based on category LI evidence or extrapolated recommendation from category I evidence
C: Directly based on category I11 evidence or extrapolated recommendation from category I or I1 evidence

D: Directly based on category IV evidence or extrapolated recommendation from category I, IT or 111 evidence

[Table/Fig-2]: Level of evidence based Shekelle PG et al., [18].

Journal of Clinical and Diagnostic Research. 2018 Dec, Vol-12(12): ZE08-ZE11



Nuvvula Sivakumar et al., Metronidazole in Paediatric Dentistry-An Evidence Based Approach

study which was a cross-sectional study conducted in Pakistan,
examined the patterns of prescribing antibiotics and painkillers
as per diagnosis by the dentists and other being a questionnaire
study, conducted in India, assessed the therapeutic prescription of
antibiotics in the dental office. Considering the level of evidence the
available two studies belongs to LEVEL Ill, which are observation
studies without controls based on quality assessment criteria
suggested by Shekelle PG et al., [18].

_! Records identified through Additional recerds
darabase sEarching (Pubhad, identified threugh other
& Cochrans Library, EBSCO host, sources n =7
b Ovie™=) n = 335
&
=
Records after duplicates removed
— n=334
=
E
E
£
s Reconds Screened Reconds excluded
— n=29 n= 385
i‘ Full text articles Full vex artitles
3 assessed for igibility excluded with reasons
‘w
i n=§g n=2
= Studies incleded in
- Cualitative synthesis
1 N=2

[Table/Fig-3]: Flow diagram showing details of comprehensive literature search

process.

DISCUSSION

Metronidazole is extremely effective against gram-negative anaerobic
pathogens responsible for acute oro-facial infections and chronic
periodontitis. Metronidazole has been commonly prescribed as
an adjuvant during pulp therapy or after pulp therapy in paediatric
dentistry. Combination of metronidazole with a B-lactam antibiotic
for oral infections may be indicated for the management of
aggressive periodontitis and serious acute oro-facial infections [19].
Metronidazole is a concentration-dependent, not time-dependent,
antibiotic. The promiscuous use of metronidazole for classic
chronic periodontitis is a misuse of the drug and may contribute to
the increasing resistance of metronidazole seen with parasites, H.
pylori, and other microorganisms [20].

Manyresistant bacterial strains have emerged due toinappropriate
use (over- or misuse) of these antibiotics, which has become
a major universal health care problem and, contributed to the
global predicament of increased microbial resistance. From
the present search, authors only found two relevant studies
on prescription metronidazole for children after pulp therapy. A
cross-sectional study [21] from Pakistan investigated the pattern
of antibiotic and analgesics prescriptions per diagnosis among
the oral health providers of Dow University of Health Sciences
(DUHS), Karachi. During a two week period, all the outpatient
forms along with the number of prescriptions and defined
daily doses filled by the oral health providers were gathered.
A sum of 709 patient prescription forms were screened and
included in the data analysis, among them 17% of the dentists
prescribed antibiotics and 64% of the prescriptions showed
that antibiotics were commonly prescribed for the diagnosis of
dental caries with pulpitis. Amoxicillin and metronidazole were
the most commonly prescribed antibiotics for children with
pulpal disease. Hence, the authors suggested that there is a
clear need to emphasise correct diagnostic methods to develop
contextualised prescription guidelines,and authors concluded
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that the optimum effect of antibiotics and analgesics will be
achieved without compromising patient’s health [21].

A questionnaire study [22] was conducted in India to assess
the therapeutic prescription of antibiotics in the dental office. A
questionnaire was sent to the dentists to collect data pertaining to
the conditions in which antibiotics were prescribed and the most
commonly prescribed antibiotic. Forty two faculty members from
two dental colleges in the same vicinity were included, of which
41 questionnaires responded completely. Authors reported that
amoxicillin was the most commonly prescribed antibiotic followed
by amoxicillin combinations; whereas metronidazole was most
widely prescribed antibiotic for the anaerobic infections. The study
concluded that limiting the prophylactic antibiotic prescription in the
healthy individual with no underlying systemic diseases or immune-
compromised conditions is recommended [23]. However, the study
population is very low in this study and hence results can not be
generalised to the entire dentists’ community in India.

Antibiotics are commonly used in dentistry for prophylactic as well as
therapeutic purposes [12]. Two main reasons for its usein paediatric
dentistry are control of oral infection and prevention of the Sub-Acute
Bacterial Endocarditis (SABE) [24]. Amoxicillin and Metronidazole
are most commonly prescribed antibiotics for the management of
pulpitis and caries [21]. Metronidazole is most widely prescribed for
anaerobic infections [24]. Many of the oral diseases usually seenby
dentist are inflammatory in origin and associated with pain. Most of
them originate from acute and chronic inflammation of the pulpal
tissue which requires operative intervention rather than the antibiotics
[24]. Nevertheless, many dentists prescribe antibiotics for pulpitis,
to relieve pain and infection. If periapical tissues have been involved
and an abscess is formed, drainage either by endodontic therapy or
by extraction of affected toothis considered for the management. In
these cases, antibiotics are given as an adjunct to the treatment to
avoid the swelling and also to prevent metastasis of the infection to
the vital tissues [22].

A group from Germany studied the activity of various antibiotics on
164 isolates from subgingival plaque of 66 patients (progressive
periodontitis) and 192 bacterial strains from pus of 74 patients
with dental abscesses [25]. Author found that the majority
of microbes isolated from pus from odontogenic abscesses
were Gram negative anaerobes and were highly susceptible to
clindamycin and metronidazole than other antibiotics but that
22% of isolated bacteria were resistant to penicillinby producing
beta-lactamases. More emphasis should be made, regarding the
need for educational initiatives to rationalise the use of antibiotics
in dental practice as well as prescription of these at correct
dosages without development of resistant bacteria [26]. Similarly,
dental practitioners in Eastern Mediterranean region have shown
a tendency to prescribe on a patient’s demand or socially,
especially when short of time [26,27]. Localized oral lesions
include periodontal abscess, acute necrotizing ulcerative gingivitis,
and pericoronitis are usually in dental practice are indicated for
use of antibiotics [28]. It has been told that in some situations
non-clinical factors such as patient’s expectation of an antibiotic
prescription, convenience, and necessitated by the background
of the patients are considered unscientific reasons for antibiotic
prescription. Hence, this systematic review was planned to rule
out the need for prescription of metronidazole in children during
and after pulp therapies. Surprisingly, there are no clinical trials
to contradict or to support the therapeutic use of metronidazole
during or after pulp therapy. There are no randomised clinical trials
rather clinical studies to support or contradict the prescription
of the metronidazole in children undergoing with pulp therapy.
Ingham HR et al., reported that metronidazole was as beneficial
as penicillin [4]. Further research is recommended regarding the
necessity of metronidazole prescription in children, because

Journal of Clinical and Diagnostic Research. 2018 Dec, Vol-12(12): ZE08-ZE11



www.jcdr.net

misuse of these drugs had led to emergence of drug resistant
microbial species. Prolonged period of prescription of drug
regimen might be one of the reasons for the drug resistance.

CONCLUSION

To conclude it appears that prescription of metronidazole in children
for pulpal infection may not be reliable, as pulpitis is an inflammatory
condition which can be relieved by endodontic treatment. Due to
insufficient availability of information to provide a dogmatic regimen
for clinical use of metronidazole, clinical trials are recommended to
support the use metronidozole. Nevertheless, further research is
necessary to confirm the necessity of metronidazole prescription in
children, based on the level of available evidence.

REFERENCES

01
[

(31
[4]

(51

[61

[71

(8]

9]

[10]

[11]

Mitchell DA. Metronidazole: its use in clinical dentistry. J Clin Periodontol.
1984;11:145-58.

Tally FP, Goldin BR, Sullivan NA, Johnston JU, Gorbach SL. Antimicrobial
activity of metronidazole in anaerobic bacteria. Antimicrob Agents Chemother.
1978;13:460-65.

Shinn DL. Metronidazole
1962;279(7240):1191.
Ingham HR, Hood FJ, Bradnum P, Tharagonnet D, Selkon JB. Metronidazole
compared with penicillin in the treatment of acute dental infections. Br J Oral
Surg. 1977;14: 264-69.

Bradnum P, Hood FJC. Metronidazole in treatment of severe acute pericoronitis.
Br Dent J. 1977;142:313.

Piccolomini R, Catamo G, Di Placido G, D'Ercole S, Tumini V, Picciani C, et al.
Bacteriological and clinical follow-up of periodontal pockets during a topically
applied 1% metronidazole-gel therapy in patients with adult periodontitis. The
New Microbiologica. 1999;22(3):219-25.

Kargul B, Tanboga |, Altinok B. Conventional endodontic treatment of primary
molars using metronidazole as intracanal medicament: a pilot study. Eur Arch
Paediatr Dent. 2010;11:196-200.

Kargul B, Kadir T. The antibacterial effects of ornidazole on primary molars with
infected pulp. Chemotherapy. 2001;47:203-07.

Segura-Egea JJ, Velasco-Ortega E, Torres-Lagares D, Velasco-Ponferrada
MC, Monsalve-Guil L, Llamas-Carreras JM. Pattern of antibiotic prescription in
the management of endodontic infections amongst Spanish oral surgeons. Int
Endod J. 2010;43:342-50.

Rasmussen BA, Bush K, Tally FP. Antimicrobial resistance in anaerobes. Clin
Infect Dis. 1997;24:110-20.

Poeschl PW, Spusta L, Russmueller G, Seemann R, Hirschl A, Poeschl E, et
al. Antibiotic susceptibility and resistance of the odontogenic microbiological

in acute ulcerative gingivitis. The Lancet.

2]
[13]

[14]

18]

[16]

[17]

[8]

9]

[20]

[21]

[22]

[23]

[24]

[28]

[26]

[27]

[28]

Nuvvula Sivakumar et al., Metronidazole in Paediatric Dentistry-An Evidence Based Approach

spectrum and its clinical impact on severe deep space head and neck infections.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010;110:151-56.
Peedikayil FC. Antibiotics: Use and misuse in paediatric dentistry. J Indian Soc
Pedod Prev Dent. 2011;29:282-87.

Standing Medical Advisory Committee (SMAC), Department of Health. The path
of least resistance. London: Department of Health, 1998.

PovedaRoda R, Bagan JV, SanchisBielsa JM, Carbonell Pastor E.
Antibiotic use in dental practice. A review. Med Oral Patol Oral Cir Bucal.
2007;12:E186-92.

Owens RC Jr. An overview of harms associated withb-lactam antimicrobials:
where do the carbapenems fit in? Crit Care. 2008;12:01-11.

Hawkey PM. The growing burden of antimicrobial resistance. J Antimicrob
Chemother. 2008;62:01-09.

Saha A, Mallineni SK, Kamatham R, Nuvvula S. Clinical uses of metronidazole in
paediatric dentistry. Int J Pharma Res Health Sci. 2016;4:1276-79.

Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Developing guidelines. BMJ: B
Med J. 1999;318:593.

Patil v, Mali R, Mali A. Systemic anti-microbial agents used in periodontal therapy.
J Indian Soc Periodontol. 2013;17:162-68

Yousfi MM, El-Zimaity HM, Al-Assi MT, Cole RA, Genta RM, Graham DY.
Metronidazole, omeprazole and clarithromycin: an effective combination
therapy for Helicobacter pylori infection. Aliment Pharmacol Ther.
1995;9(2):209-12.

Tanwir F, Marrone G, Tarig A, Lundborg CS. Diagnosis and prescribing
pattern of antibiotics and painkillers among dentists. Oral health Prev Dent.
2015;13(1):75-83.

Patait M, Urvashi N, Rajderkar M, Kedar S, Shah K, Patait R. Antibiotic
prescription: an oral physician's point of view. J Pharm Bioallied Sci.
2015;7:116.

Hills-Smith H, Schuman NJ. Antibiotic therapy in paediatric dentistry. II.
Treatment of oral infection and management of systemic disease. Paediatr
Dent. 1983;5:45-50.

Dar-Odeh NS, Abu-Hammad OA, Al-Omiri MK, Khraisat AS, Shehabi AA.
Antibiotic prescribing practices by dentists: a review. Ther Clin Risk Mang.
2010;6: 301-06.

Eick S, Pfister W, Straub E. Antimicrobial susceptibility of anaerobic and
capnophilic bacteria isolated from odontogenic abscesses and rapidly
progressive periodontitis. Int J Antimicrob Agents. 1999;12:41-46.

Kumar KP, Kaushik M, Kumar PU, Reddy MS, Prashar N. Antibiotic
prescribing habits of dental surgeons in Hyderabad city, India, for
Pulpal and Periapical Pathologies: A Survey. Adv Pharmacol Sci.
2013;2013:537385.

Salako N, Rotimi VO, Adib SM, Al-Mutawa S. Pattern of antibiotic prescription
in the management of oral diseases among dentists in Kuwait. J Dent.
2004;32:503-09.

Al-Haroni M, Skaug N. Knowledge of prescribing antimicrobials among Yemeni
general dentists. Acta Odontol Scand. 2006;64:274-80.

PARTICULARS OF CONTRIBUTORS:
Professor, Department of Paedodontics and Preventive Dentistry, Narayana Dental College and Hospital, Nellore, Andhra Pradesh, India.

2. Postgraduate Student, Department of Paedodontics and Preventive Dentistry, Narayana Dental College and Hospital, Nellore, Andhra Pradesh, India.
3. Associate Professor, Department of Paedodontics and Preventive Dentistry, Narayana Dental College and Hospital, Nellore, Andhra Pradesh, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Mallineni Sreekanth Kumar,

Associate Professor, Department of Paedodontics and Preventive Dentistry, Narayana Dental College and Hospital,
Nellore-524003, Andhra Pradesh, India.
E-mail: drmallineni@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2018 Dec, Vol-12(12): ZE08-ZE11

Date of Submission: Jun 14, 2018
Date of Peer Review: Jul 13, 2018
Date of Acceptance: Aug 31, 2018

Date of Publishing: Dec 01, 2018



