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Abstract

Antibiotics are medicines used to prevent and treat bacterial infections. There use in health care has a beneficial impact on
mankind to considerable extent. Recent reports showing an increased use of prophylactic antibiotics by dental professionals; thus
raising questions concerned on whether benefits of administering antibiotic prophylaxis outweigh its inherent risks. Present review
aimed to assess antibiotic prescription patterns of Indian dental practitioners and to know the quality of reporting evidence through
a qualitative review of literature of Indian origin. Electronic database search for published literature indexed in Google Scholar
and PubMed been done using PICo format for inclusion of qualitative studies. Full text articles retrieved and categorized according
to study design for assessing the quality of reporting using their respective standardized design based checklists. Search strategy
identified a total of 715 studies, 30 of which met inclusion criteria and were selected and reviewed for further analysis, which
revealed an increased prescription (65%) of antibiotics by dental practitioners, most commonly penicillin. Evaluation of quality of
included studies using design-based checklists observed methodological flaws and statistical weaknesses in establishing findings
represents the low quality of evidence. Present review witnessed low quality of published evidence regarding use of antibiotics by
dentists. This review offered only a narrow conclusion on antibiotic prescription patterns by Indian dentists; insufficient literature

support and low quality of scientific reporting were the major drawbacks. Extensive, large-scale research and standardized reporting

are needed to provide high quality evidence to overcome the dilemmas in antibiotic prescription.
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Introduction

The term “antibiotic” from Greek background, which means
‘opposing life, was first used by a Ukrainian-American inventor
and medical microbiologist Selman Waksman in 1942. In 20" cen-
tury, Alexander Fleming accidentally discovered the first antibiotic
“Penicillin” for treatment of infections caused by bacteria. It was
followed by the discovery of another group of antibiotics called
sulphonamides [1] developed by the German biochemist Gerhard
Domagk in 1930, a bacteriostatic drug that mainly acts by inhib-
iting bacterial growth and its multiplication. During initial days,

penicillin was used successfully in vast amounts for the treatment

of diseases that occurred in military troops during World War I,
which in that period referred to as a “wonder drug.” Discovery of
penicillin has marked a new beginning in the field of medicine,
which was endeavored as the “golden era” of antibiotics between
the years 1940 and 1962, during which most of the other antibiot-

ics now being used commonly were found and introduced.

Bacterial infections are usually common in dental and oral clini-
cal practice; this has paved way for the frequent use of antibiotics
in the field of dentistry as a treatment modality [2], that led to over
usage and over-prescription of antibiotics by dental profession-
als. Systemic antibiotics should be prescribed only as an adjunct to

treat specific dental infections or used prophylactically to prevent
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serious situations where there will be a chance of bacteremia or
systemic involvement of infection; if not this overuse may lead to

many adverse effects [3].

During the recent years, medical as well as dental professions
have been experiencing an exponential rise in the use of systemic
antibiotics for treating infections, in which dentistry alone contrib-
utes pronominally for about 10% of all common antibiotics glob-
ally [4]. Along with antibiotics, analgesic drugs also account for a
huge majority of drugs prescribed by dental professionals [5]. Ac-
cording to the World Health Organization (WHO), antibiotics were
reported as the most commonly misused drugs among all other
medicines due to theories faces, benches Peran economical, famil-
iar with generally good safety profiles, and also considering antibi-

otic abuse as a pandemic community issue [6].

It has been evident that there is an apparent lack of scientific
evidence to prove that there are an over-prescription and overuse
of antibiotics in dentistry. Also, there has been a lack of standard
criteria and recommendations from the concerned health organi-
zations. In addition to this, previously, many studies have observed
that there is insufficient knowledge of standard antibiotic pre-

scription guidelines among dental professionals.

With this view, the present systematic review has been sche-
matized and conducted to know the extent of antibiotic use among
Indian dental professionals and also to rule out the available qual-
ity of information associated with the same through qualitative

evidence-based research of literature of Indian literature context.
Materials and Methods

The research question for the present review was formulated
using PICo framework criteria [7] and the protocol for the review
was for prepared using PRISMA statement [8], for the selection
and inclusion of relevant studies. An explicit electronic database
search was conducted using Google Scholar and PubMed, using the
keywords “antibiotic prescription”, ‘dental”, “India”, for the inclu-
sion of study articles of Indian context published in English within
atime frame of 10 years i.e. 2009 - 2010. Only two databases were
chosen for conducting the search strategy, owing to the fact these

two databases yield maximum amount of evidence.

A total of 715 studies were obtained from both the databases

after exclusion of duplicates. Abstracts of all the obtained stud-
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ies were screened. Studies that were irrelevant in terms of study
design, methodology and inclusion criteria and studies that were
not accessible for full text were excluded. Full text articles were ob-
tained and assessed further, so as to be included in the final analy-

sis.

Detailed PRISMA flowchart of the search protocol was given in
figure 1. Studies published out of Indian context other than English
language were excluded. Studies were also excluded if not specific
to dental profession. Detailed search process following the inclu-
sion criteria yielded a broad range of study designs including sys-
tematic reviews, randomized trials, observational studies and nar-

rative reviews.

Figure 1: PRISMA flowchart for the selection of included studies.

Data extraction

Data from the obtained articles were then extracted into pre-
fabricated data extraction sheets. Information was retrieved from
this data pertained to study design, number of study participants,
inclusion and exclusion criteria, statistical analyses performed and
outcomes obtained. After that, the resulted studies were subjected

to quality assessment.
Assessing the quality of the included studies

Qualitative data was assessed from the selected studies using
design based quality checklists like PRISMA [9] statement for sys-

tematic reviews and meta-analyses, CONSORT [10] for randomized
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trials, STROBE [11] checklist for observational studies and Narra-
tive [12] checklist for narrative reviews. Checklist scores were to-
taled and each study was given the quality score pertaining to its

respective study design.
Statistical analyses

Statistical analysis was performed using SPSS statistics ver.
20.0. Descriptive analyses were carried out to know the frequency
of study participants prescribing antibiotics, predominantly amox-
icillin and also to obtain the mean percentages of checklist scores
attained from the quality assessment process which were given in
table 1.

Mean Per-
Tvpe of Standard centage of
S. yp Number | Checklist Used | Checklist
Study . .
No Desien of Studies | for Assessing Items
g Quality Followed
(%)
PRISMA
Sys- (Preferred
1. tematic Reporting Items
Reviews 3 for System- 48.14
atic Reviews and
Meta- Analyses)
CONSORT
2. 'Ragdo.ml— (Consolidated
1zed trials 5 Standards of Re- 55.2
porting Trials)
STROBE
Obser- (Strengthening
3. vational the Reporting of
studies 22 Observational 37.8
Studies in Epi-
demiology)
. Narrative Re-
Narrative .
4 view
Reviews 2 Guidelines 62.5

Table 1: Evaluation of the quality of studies included
(as per standard checklists).

Results and Discussion

According to the search criteria followed 32 articles were in-

cluded in the final qualitative analysis. Of which, majority (n = 22)
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of the published articles were observational studies, only five of
them were randomized trials and two were systematic reviews and

the remaining were narrative reviews.

Of the included study designs, each of the observational studies
were then put together and categorized according to the number
of study participants (dentists) involved in the respective included

studies as given in figure 2.

Figure 2: Number of participants (dentists) included

from the selected studies.

Analysis of the frequencies of the number of dentists prescrib-
ing antibiotics in the included studies collectively, demonstrated
that about sixty-five percent (65%) of Indian dentist practitioners
were prescribing antibiotics, which was found to be quite super-
fluous. Two of the studies included in this review, conducted by G
Kumar, et al. (2014) [5] and Md A Malick,, et al. (2019) [13] found
to be the only studies with maximum number of study participants,
in which percentage of dentists prescribing antibiotics (predomi-
nantly amoxicillin) was also found maximum i.e. 73.4% and 69.5%
respectively as shown in figure 3. Out of all the studies selected for
the review, one among them was a questionnaire based study done
by Shweta K., et al. (2015) [14] has observed a higher percentage
(i.e. 90%) of antibiotic prescription by the dental practitioners in

contrast to its less number of study participants.

Brief assessment of five of the included randomized controlled
trials involving study participants who were undergoing periodon-
tal, orthognathic, endodontic and oral surgical procedures, in which
the study authors have stated that there is no use of prophylactic

antibiotics in all these procedural aspects when clear and strict
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protocol was followed pre and post-operatively to avoid complica-
tions and the characteristics of these studies have been described
in table 2. Also, all these clinical trials recommended necessity for
further research on the usage of antibiotics in dentistry while sug-
gesting and recommending a requisite for clear-cut guidelines on

antibiotic use from global health agencies and drug control admin-

To evalu- Prophylactic
ate role of antibiotics
Patients Qe
antibiotics in are un-
RRMo- | yndergoing .
preventing necessary
han, et | periodontal .
post-opera- when strict
al (2014) surgery . .
[19] tive compli- | protocol was
_ cations of followed for
(n=45)
periodontal | periodontal
surgery surgery.
Pre-opera-
To test the | tive and post-
efficacy of operative
. 2 dosing antibiotic
Patients aged . )
Sekhar C regimens of | prophylaxis
19-36 years
H, etal antimicro- does not
third molar ]
(2001) bial prophy- seem to
surgery (n = ] ]
[22] 151) laxis during reduce
removal of morbidity
impacted after removal
third molar of wisdom
teeth.

Table 2: Randomized controlled trials showing the

unimportance of antibiotics in dentistry.
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istrations.
Author Study Aim and . .
. L Discussion
and year | participants | objectives
To assess the
Prophylac-
effect of pro- )
] tic use of
phylactic use L
amoxicillin in
. Patients of antibiotics
Iftikhar . . asymptom-
undergoing | to avoid flare ) .
Akbar . atic non-vital
root canal up during
(2015) teeth before
treatment (n root canal
[21] RCT has no
=100) treatment of
effect on
teeth with o
.| incidence of
asymptomatic
) flare-up.
necrotic pulp.
To evaluate | Use of antibi-
the need of | otics should
antibiot- be based on
ics during procedural
periodontal outcomes
Patients surgeries and not used
Oswal
undergoing in reduc- blindly to be
S, etal odontal . )
eriodonta ing post-o -
(2014) p . g p p extra cau
[20] surgery (n= | infections and tious.
70) to explore if
antibiotics No statisti-
have any role | cal (P=0.5)
in reducing and clinical
complica- significance
tions. seen.
To evaluate
the prophy- Clinically
Patients lactic value of | significant
Danda inele-d It
i single-dose results
AK and undergoing g
. orthognathic | Vs single-day obtained,
Ravi P tibioti but not
antibiotic on ut no
(2011) surgery ..
[17] post-opera- statistically
(150) tive infection | significance
of orthogna- (P =0.16).
thic surgery
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as first choice
of treatment
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Figure 3: Percentage of dentists prescribing antibiotics

(amoxicillin) as first choice of treatment.

Discussion

From the acquired literature, it can be specified that majority of

the evidence gathered for the present review regarding the use of
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antibiotics in dentistry in India was obtained from observational
studies (i.e. 22 out of 32 included studies) and only a few were
experimental studies followed by literature reviews. All efforts
were made to identify and include relevant studies and all included
studies were subjected to their respective design based quality as-
sessment criteria, from which it was found that there is presence
of methodological deficiencies in reporting study settings, defin-
ing the variables and outcomes, inclusion of study participants and
providing adequate statistical information, which all may pose an

intense threat to the quality of the evidence.

While assessing the current study outcomes, it was found that
there is a higher percentage (66.03%) of antibiotic over-prescrip-
tion by dental practitioners in India, when compared to other
countries like United Kingdom where it was only 40% [15]. In a
global analysis report from national pharmaceutical sales data on
antibiotic consumption from the previous decade i.e. 2000 to 2015
[16],it was revealed that there is a 36% increase in consumption of
antibiotic drugs globally. In which India was the largest consumer
of antibiotics in 2010 with 12.9 x 107 units with an average of 11
antibiotic pills per person in an year and also the report stated that
between 2000 and 2015, antibiotic consumption increased from
3.2 to 6.5 billion (103%) DDDs (defined daily dosage) in India
along with an increased antibiotic consumption rate from 8.2 to
13.6 DDDs per 1,000 inhabitants per day (63%), which confirms

the surging use of antibiotic in India.

A qualitative systematic review and meta-analysis of random-
ized controlled trials done by Anil Kumar D and Ravi P (2011)
[17] to evaluate the effectiveness of postoperative use of antibi-
otics during orthognathic surgery, found statistically significant
differences (P > 0.01) in rates of developing infection following
orthognathic surgery. The authors concluded with certain limita-
tions like less availability of related literature, less sample size and
inadequate description on blinding procedures in some included
studies, which have led to failure of providing qualitative evidence
to support the use of antibiotics in orthognathic surgeries and also
recommended need for large-scale experimental trials to estab-
lish the appropriate study objective. In addition, the results of the
current review also found the same, suggesting the low quality of

evidence.

Reviews done by Sharon K and ] Priya (2018) [18] and Aidasani

B, et al. (2019) [3] to investigate the evidence for over prescrip-
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tion and to address the current pattern of antibiotic prescription
in dentistry respectively, mentioned that the literature necessary
to conclude the obtained evidence was limited. Even though both
of the studies were published in standard peer reviewed journals,
both of the studies found lacking methodological quality and cred-
ibility in reporting the evidence when subjected to their respective
quality assessment tool (PRISMA checklist).

Present review included five randomized controlled trials con-
cerned with evaluation of antibiotic use in periodontal, orthogna-
thic and endodontic surgeries. Two of the studies were concerned
with evaluation of antibiotics in periodontal surgeries done by Mo-
han RR, et al. (2014)[19] and S Oswal,, et al. (2014) [20] and an-
other study by A K Danda,, et al. (2010) [17] concerned with evalu-
ation of antibiotics in orthognathic surgery. All these studies found
clinically significant differences like improvement in periodontal
parameters like gingival and plaque scores and reduction of infec-
tion rates in post-orthognathic surgery, when prophylactic antibi-
otics were given. But they found no statistical significant difference
(P > 0.05). Hence the authors concluded that there is no influence
of antibiotic administration on reducing post-operative complica-
tions and also recommended need for further experimental trials
to prove the effectiveness of antibiotics. Another experimental trial
by Iftikhar Akbar (2015) [21] had also found no effect of prophy-
lactic use of amoxicillin on incidence of flare-up in asymptomatic
non-vital teeth before root canal treatment and one more trial by
C H Sekhar, et al. (2001) [22] to evaluate role of antibiotics in third
molar surgeries also found that pre-operative and post-operative
antibiotics prophylaxis does not seem to reduce morbidity after
removal of wisdom teeth. That adds to the statement that antibiot-
ics have no role in subsiding clinical complications in dental proce-
dures when strict protocol was followed. As experimental studies
were considered as gold standard for development of new inter-
ventions but in this case the quality of all these included studies
was found low when assessed with their respective checklist (CON-
SORT) [10], all these five included trials failed to provide reliable
evidence as they have methodological flaws like poor randomiza-
tion and blinding procedures, in addition all these studies recom-
mended further advanced research in finding the role of antibiotic

usage in their corresponding specialties.

A questionnaire study done by Kelekar S., et al. (2015) [14] to
evaluate the knowledge, pattern and rationality of antibiotic pre-

scription among dental practitioners found that 90% of the study
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participants were regularly prescribing antibiotics. In a similar
study done by S George., et al. (2016) [23] on undergraduate dental
students had found a higher percentage of antibiotic prescriptions
by the study participants. Same results were observed in the cur-
rent review with an overall percentage of antibiotic prescription
above 60% that is somehow can be considered as superfluous.
Same findings were observed in in another observational study by
Jayadev M, et al. (2014) [24] in which 56.4% of the study partici-
pants’ i.e. dental practitioners were regularly prescribing antibiot-
ics for teeth with acute apical periodontitis. Comparatively a study
done by Pavan Kumar,, et al. (2013) [25] has also found higher per-
centage (92%) of dentists prescribed antibiotics for treating pulp-
al and periapical pathologies. Similar trend of increased prescrip-
tion of antibiotics was observed in many other studies done by M
Patait,, et al. (2014) [26], S R Gowri,, et al. (2019) [27],R Datta,, et
al. (2014) [28], and S Konde,, et al. (2016) [29] which were report-
ed from various regions in India. This has emphasized the need
for more educational initiatives to rationalize the use of antibiot-
ics in dental practice. Given the significant amount of antibiotics
prescribed by dental practitioners to patients with dental condi-
tions, the paucity of high quality experimental studies evaluating
the effects of antibiotic use were proven important. Even WHO also
found an increase in antibiotic consumption occurring in countries
that were having rapid economic expansion like India and China*
and has recommended these countries to establish a national level
surveillance system to monitor consumption and prescription of

antibiotics.

Overall majority of the studies included in the current review
were found to have many methodological flaws and statistical
weaknesses as observed from their respective study quality as-
sessment findings. Despite this, the current review also observed
that many of these studies were substantially been published in
a very high number of peer reviewed journals even though they
were found qualitatively weak, which in addition may lead to di-
minished quality of research studies also ultimately affecting the

quality of evidence.

In summary, the overall interpretation of the results observed
from the current review may be generally limited because of the
low quality of the included studies and also low quality of scientif-
ic reporting; however these findings may help discuss the impor-
tance of the topic in terms of clinical and public health significance.

This review may also help in analyzing the trend of antibiotic

16

prescription by dental practitioners and provides an overview of
antibiotic usage in India as this review included all types of study
designs pertaining to general as well as specialized dental fields for

enhancing the generalizability of study verdicts.
Conclusion

Within the limitations, the present review witnessed over us-
age of antibiotics during routine dental procedures. From the study
findings, it can also be said that review could offer only a narrow
conclusion on antibiotic usage by dental practitioners in India after
considering flaws in the included studies into account. Unfortu-
nately, only few studies were included in this review of which, most
of them were confounded with low quality reporting despite this it
was also noticed that most of the journals were accepting studies
without proper screening thus all resulting in low quality evidence.
To avoid this, authors should be familiarized on reporting their evi-
dence using standard o guidelines and also the reviewers should
follow these guidelines in accepting and promoting evidence based
research. A paucity of studies regarding antibiotics in India also
suggests a necessity to perform further systematic and extensive
research to gain better understanding of antibiotics which helps in
providing high quality evidence to fraternity to overcome dilem-

mas related to prescription of antibiotics.
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