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Abstract

Background: The growing resistance of bacteria to antimicrobial medicines is a global
issue and a direct threat to human health. Despite this, antibiotic prophylaxis is often
still routinely used in dental implant surgery to prevent bacterial infection and early
implant failure, despite unclear benefits. There is a lack of sufficient evidence to for-
mulate clear clinical guidelines and therefore there is a need for well-designed, large-
scale randomized controlled trials to determine the effect of antibiotic prophylaxis.
Purpose: To compare the effect of a presurgical antibiotic regimen with an identical
placebo regimen in healthy or relatively healthy patients receiving dental implants.
Materials and Methods: The 474 patients participating in the study were recruited
from seven clinics in southern Sweden. We randomized the patients into a test and a
placebo group; the study was conducted double-blinded. Preoperatively, the test
group received 2 g of amoxicillin and the control group, identical placebo tablets. The
primary outcome was implant failure; secondary outcomes were postoperative infec-
tions and adverse events. Patients were evaluated at two follow-ups: at 7-14 days
and at 3-6 months.

Results: Postoperative evaluations of the antibiotic (n = 238) and the placebo
(n = 235) groups noted implant failures (antibiotic group: six patients, 2.5% and pla-
cebo group: seven patients, 3.0%) and postoperative infections (antibiotic group: two
patients, 0.8% and placebo group: five patients, 2.1%). No patient reported any
adverse events. Between-group differences in implant failures and postoperative
infections were nonsignificant.

Conclusion: Antibiotic prophylaxis in conjunction with implant placement is likely of
small benefit and should thus be avoided in most cases, especially given the unabated
growth in antibiotic-resistant bacteria. Clinical trial registration number:
NCT03412305.
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What is known

tal implant surgery.

1 | INTRODUCTION

The growing resistance to antimicrobial medicines is a global issue
and a direct threat to human health. The consequence of bacteria
developing resistance is a threat to modern treatment methods in
healthcare and means that many diseases become more difficult to
treat. This affects society and all of humanity.® It is important to use
antibiotics only when necessary since overuse of antibiotics encour-
ages the development of antibiotic-resistant bacteria.>® Thus, antibi-
otic use must be clearly defined in line with verified scientific
evidence so that overuse is avoided.!

Dental implant surgery is a common treatment for replacing miss-
ing teeth and has a high success rate.* To prevent postoperative infec-
tion and early implant failure, the technique initially included a
presurgical antibiotic regimen. Penicillin V orally 1 h before surgery
and for 10 days postoperatively was recommended.® The literature
still cites no evidence to support this recommendation, nor any
established protocol for a systemic prophylactic antibiotic regimen in
conjunction with dental implant surgery.

In 2013, a Cochrane systematic review® and a meta-analysis of

)’12 showed that amoxicillin,

six randomized controlled trials (RCTs
given orally 1 h preoperatively, significantly reduced early implant fail-
ure, and routine use of a single dose of 2 g amoxicillin directly before
dental implant placement was suggested. Absolute risk reduction,
however, was low (4%) and the number needed to treat (NNT) to pre-
vent one patient having an implant failure was 25.

Another systematic review and meta-analysis,* which unlike the
Cochrane report only included RCTs comparing antibiotic prophylaxis

with placebo,7’9’14

reported an absolute risk reduction of 2%, yielding
an NNT of 50, and suggested that antibiotic prophylaxis in uncompli-
cated implant surgeries was of no benefit in healthy patients. In a con-
sensus report from the European Association for osseointegration
(EAO) in 2015, it was stated that antibiotic prophylaxis had no bene-
ficial effect in straightforward cases of implant surgeries.

In recent years, several additional systematic reviews have been
carried out,**72% but unfortunately, no new large-scale well-conducted,
placebo-controlled RCTs have been published. All of the previously

mentioned systematic reviews report that antibiotic prophylaxis

What this study adds
o The effect of antibiotic prophylaxis in conjunction with uncomplicated dental implant surgery

o Antibiotic resistance is a large threat to modern health care.

e Overuse of antibiotics leads to increasing rates of antibiotic resistance.
e In addition, short-term antibiotic treatments may select for resistance.
e The use of prophylactic antibiotics in implant dentistry is controversial.

e There is a need to reduce inappropriate use of antibiotics.

in healthy or relatively healthy patients seems to be small and clinically irrelevant.
o This study helps to create a basis for strict guidelines regarding antibiotic prophylaxis in den-

associated with implant placement significantly reduces the risk of
implant loss. However, the risk reduction is modest, and the results can
therefore be interpreted differently. Some conclude that antibiotic pro-
phylaxis is indicated to prevent early implant failure in healthy patients?*
while others point out that antibiotic-associated risks must be consid-
ered and the results for implant failure outcomes may not warrant the
indiscriminate use of antibiotics in patients who are healthy.>” Unlike
the statement of EAO 2015, a recent consensus report by the Italian
Academy of Osseointegration22 advocates the administration of a
unique dose of antibiotics in straightforward implant cases.

Despite the large number of systematic reviews, it is clear that there
are differing views on the benefits of antibiotic prophylaxis in implant
surgery. It is obvious that there is a need for additional well-designed,
large-scale RCTs to determinate the efficacy of preoperative antibiotics
in prevention of dental implant failure or postoperative infections.

The aim of the present study was to conduct a large-scale, multi-
center RCT to compare the effect of 2 g amoxicillin with identical pla-
cebo tablets taken 1 h preoperatively in healthy or relatively healthy
patients undergoing dental implant surgery. The hypothesis was that
the difference in early implant failure and postoperative infections
between patients receiving prophylactic antibiotics and those receiv-

ing placebo is minor, with low clinical relevance.

2 | MATERIALS AND METHODS

2.1 | Study design and setting

The present study is a prospective, randomized, placebo-controlled,
double-blinded clinical trial conducted in the southern part of
Sweden. The study protocol was registered in EudraCT (EudraCT
number: 2012-002213-19), approved by the Medical Products
Agency in Sweden (Approval number: 5.1-2013-56 072), and regis-
tered in Clinical Trials.gov (Registration number: NCT03412305). The
Regional Ethics Review Board in Lund, Sweden, approved the present
study (Dnr: 2013/257), which follows the ethical principles of the
Declaration of Helsinki and the CONSORT guidelines for clinical trials.
Patients were recruited and treated between November 2014 and
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April 2018. All patients signed informed-consent forms. Figure 1 pre-
sents the study flowchart.

Seven dental clinics in Sweden participated:

1. Department of Oral and Maxillofacial Surgery and Oral Medicine,
Faculty of Odontology, Malmé University, Malmé

2. Public Dental Service, Vaster Vall, Varberg

3. Department of Dental and Makxillofacial Surgery, Public Dental Ser-
vice, Karlskrona

4. Department of Oral and Maxillofacial Surgery, Skane University
Hospital, Lund

5. Department of Periodontology, Public Dental Service, Kalmar

6. Maxillofacial Department, Hallands Hospital, Halmstad

7. The Department of Periodontology, Public Dental Service, Vaxj6

All treating clinicians were oral and maxillofacial surgeons, peri-
odontists, or general dental practitioners who routinely performed
implant procedures.

2.2 | Study population

Patients aged >18 years and in need of a dental implant were eligible
for inclusion. The exclusion criteria were (i) immunodeficiency or

immunosuppressing treatments; (i) severe diabetes; (iii) severe systemic
disease (ASA group > 2)?3; (iv) previous radiotherapy to the head and
neck area; (v) acute or chronic oral infection (including ongoing peri-
odontal infection); (vi) current antibiotic treatment; (vii) allergy to peni-
cillin; (viii) previous treatment with bisphosphonates; (ix) implant
surgery requiring substantial bone augmentation (implant placement
that involve autogenous bone blocks or extensive amount of particulate
autogenous bone harvested from extraoral or intraoral donor sites); and

(x) implants planned for immediate loading (within 2 weeks).

2.3 | Presurgical medication and randomization
Recipharm Pharmaceutical Development AB (Gardsviagen 10A,
169 70 Solna, Sweden) supplied 1000 doses (the intended number of
study participants according to the power analysis) of the amoxicillin
and placebo tablets in plastic containers, one dose per container. A
dose was either four 500-mg tablets of amoxicillin (500 doses) or four
identical-looking placebo tablets (500 doses). Recipharm had no finan-
cial or other interest in the study.

Patients were randomized to one of two groups:

e Antibiotic (test) group: Patients were administered 2 g amoxicillin
(four 500-mg tablets) 1 h before implant surgery.

Enrollment

Assessed for eligibility
(n=731)

Excluded (n=257)

» - Not meeting inclusion criteria (n=95)
- Declined to participate (n=162)

Randomized
(n=474)
Allocated to Antibiotic group (n=239) Allocation Allocated to Placebo group (n=235)
- Received allocated intervention (n=239) - Received allocated intervention (n=235)
\4 A 4
Lost to follow-up (patient lost) (n=1) Lost to follow-up (n=0)
K X X . Follow-up . . . .
- Discontinued intervention (n=0) - Discontinued intervention (n=0)
\4 A 4
Analyzed (n=238) Analvsis Analyzed (n=235)
- Excluded from analysis (n=1) ¥ - Excluded from analysis (n=0)

FIGURE 1

Flowchart diagram of the study protocol according to Consort guideline
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e Placebo (control) group: Patients were administered the placebo
(four tablets identical in appearance to the antibiotic tablets) 1 h

before implant surgery.

The randomization was performed by consecutively assigning
each included patient a medicine container with a code number
according to a computer-generated list of random numbers with
block-size six. In this way, the patients were randomly divided into
one of two groups: test or control group.

The code number of each medicine container was registered in
each patient's study record. The list that revealed which code number
was test versus control group remained sealed until the clinical trial
was finished, and all data had been collected.

2.4 | Clinical procedures

Before surgery, each patient received one of the medicine containers.
The time when the tablets were consumed was recorded. The referring
prosthodontist or the surgeon chose the implant system for each
patient. Implant manufacturer recommendations were followed, as
were the surgical routines for each clinic. Surgical techniques such as
open or closed sinus lift, implant placement with guided bone regenera-
tion (GBR) and minor bone augmentation were done if the surgeon
considered it appropriate. Bone augmentation was limited to autoge-
nous bone chips and bone debris, harvested adjacent to the actual sur-
gical site, with simultaneous implant placement. The surgeon decided
whether to use a one- or two-stage surgery protocol. Each patient
received single or multiple implants in the maxilla and/or the mandible.
The duration of the implant surgery was recorded. An aseptic technique
was used to prevent microorganisms being introduced to anything that
has a direct or indirect contact with the operative field.

Four implant systems were used: Straumann® SLA, Straumann
Implants, Switzerland; Astra Tech Dental Implant Systems®, Dentsply
Sirona, Sweden; Nobel Biocare®, Sweden; and Southern Implants®,
Ltd, South Africa.

Each surgeon prescribed preoperative and/or postoperative chlor-
hexidine 0.2% according to the surgical protocols and routines in place
at their clinics. Patients were examined postoperatively at 7-14 days
(first follow-up) and at 3-6 months (second follow-up). The timing of

the follow-ups depended on surgical method and clinic routines.

2.5 | Outcome variables

The primary outcome measure was implant failure, defined as implants
lost during follow-up or unstable implants discovered during hand tight-
ening of the implant abutment at the second follow-up. Secondary out-
come measures were postoperative infections and adverse events.
Postoperative infections were defined as any sign of bacterial infection
such as wound dehiscence, swelling, fistula, abscess, or redness.
Adverse events were defined as nausea, vomiting, diarrhea, or urticaria.

Secondary outcomes were recorded at the first and second follow-ups.

2.6 | Statistical methods
Sample size was calculated on the basis of previous study reports on
early implant loss of 2% with an antibiotic prophylaxis and 5% with-

out. Thus, for a type one error of 0.05 and a power of 80%,

TABLE 1 Patient and intervention characteristics of the two
study groups in a comparison of antibiotic prophylaxis (n = 238) with
a placebo (n = 235) before implant surgery

Group
Variable Placebo Antibiotics
Gender
Male 118 (50.2%) 121 (50.6%)
Female 117 (49.8%) 118 (49.4%)
Age (mean years + SD) 57.1 +13.7 57.7 +14.2
Smoking
Yes 40 (17.0%) 46 (19.2%)
No 170 (72.3%) 165 (69.0%)
Unknown 26 (11.0%) 28 (11.7%)
Jaw receiving implants
Mandible 82 (34.9%) 94 (39.3%)
Maxilla 141 (60.0%) 131 (54.8%)
Both 12 (5.1%) 12 (5.0%)
Implant system
Straumann 141 (60.0%) 140 (58.6%)
stra 76 (32.3%) 64 (26.8%)
Nobel 18 (7.7%) 31 (13.0%)
Southern 0 (0.0%) 3(1.3%)
Surgical protocol
One stage 184 (78.3%) 189 (79.1%)
Two stage 49 (20.9%) 49 (20.5%)
Both 2 (0.9%) 1(0.4%)
Sinus lift surgery 10 (4.3%) 11 (4.6%)
Bone augmentation 43 (18.3%) 35 (14.7%)
Implant placement and GBR 15 (6.4%) 14 (5.9%)
surgery
Duration of intervention 32.6 +18.8 31.3+14.6
(mean minutes + SD)
Number of implants/patient
1 140 (59.6%) 144 (60.3%)
2-3 82 (34.9%) 78 (32.6%)
4-6 13 (5.5%) 17 (7.1%)
Total number of implants 373 384
Chlorhexidine rinse
Never 4 (1.7%) 3(1.3%)
Before surgery 2 (0.9%) 1(0.4%)
After surgery 76 (32.3%) 79 (33.1%)
Before and after surgery 152 (64.7%) 156 (65.3%)
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500 patients would be required in each of the antibiotic and placebo
groups in order to detect a significant difference between the groups,
if one existed. To show equivalence, that is, the same outcome in the
antibiotic group as in the placebo group, the difference between the
two groups will be described with the relative risk with a 95% confi-
dence interval. Proportional differences between the antibiotic group
and the placebo group were analyzed using Pearson's chi-squared test

(3. The multiple logistic regression model used implant failure as the

TABLE 2 Primary and secondary outcomes during postoperative
implant surgery follow-up (first at 7-14 days; second at 3-6 months)
in the two study groups comparing preoperative antibiotic prophylaxis
(n = 238)? with a placebo (n = 235)

Group
p
Outcome Placebo  Antibiotics  value
Primary outcome
Implant failure, first and 7 (3.0%) 6(2.5%) 0.75
second follow-ups
Secondary outcome
Postoperative infection, 5(2.1%) 2(0.8%) 0.25
first follow-up
Postoperative infection, 7(3.0%) 5(2.1%) 0.54
second follow-up
Adverse events, first and 0 0 0

second follow-ups

2One patient experienced implant failure at first follow-up and was thus
not included in the second follow-up.

TABLE 3
augmentation, sinus lift, implant placement and GBR surgery

Subgroups

Straightforward implant surgery
Implant failure
No implant failure

Implant placement and simultaneous minor bone
augmentation®

Implant failure
No implant failure

Implant placement and sinus lift®
Implant failure
No implant failure

Implant placement and GBR surgery
Implant failure
No implant failure

3Sinus lift or GBR surgery not included.
PWith or without simultaneous minor bone augmentation.

dependent variable; smoking (yes/no), and age (<50 years; 50-64; and
265) as dichotomous indicator variables; and bone augmentation
(yes/no), number of implants (1, 2-3, and 24), and treatment group
(antibiotic/placebo) as independent variables. All analyses were done
using STATA 15 SE. P-values less than 0.05 or 95% confidence inter-
vals for ratios not including 1 were considered statistically significant.

3 | RESULTS

3.1 | Patient characteristics and interventions
The intention was to include 1000 patients in the study. Because the
trial drugs expired before all patients could be recruited, patient
recruitment ceased at 731 patients; of these, 474 could be included.
One patient in the antibiotic group was lost after the first follow-up
due to change of clinic, leaving 473 patients for analysis (Figure 1).
The lost patient had no implant failure or sign of infection at the first
follow-up. Data from the lost patient are presented in Table 1 how-
ever not in any of the other tables.

Among the excluded patients, 162 declined participation and
95 met at least one exclusion criterion. The most common reasons for
those who met an exclusion criterion was systemic disease
(62 patients, 65.3%) or ongoing infection (13 patients, 13.7%). Six
patients (3.7%) were excluded due to the complexity of the planned
operation, including major bone augmentation procedures, and severe
atrophy of the mandible/makxilla.

The study cohort (n = 474), comprising the antibiotic group
(n = 239) and the placebo group (n = 235), received 757 implants.
Gender distribution was fairly equal, 239 males and 235 females, and

Primary outcomes presented in four subgroups: Straightforward implant surgery, implant placement and simultaneous minor bone

Group
Placebo Antibiotics p value
5(2.8%) 3(1.8%) 0.18
179 (97.2%) 167 (98.2%)
0 (0.0%) 1(2.9%) 1.00
43 (100.0%) 34 (97.1%)
1(10.0%) 1(10.0%) 1.00
9 (90.0%) 9 (90.0%)
1(6.7%) 1(7.1%) 0.96
14 (93.3%) 13 (92.9%)
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mean age in the entire cohort at time of surgery was 57.4 (+13.9)
years. Gender distribution was also fairly equal in each group, and the
mean age of the two groups did not differ significantly (Table 1).

Of the entire study cohort, 281 patients (59.3%) received
implants from Straumann; 149 (31.4%), Astra; 49 (10.3%), Nobel Bio-
Care; and 3 (0.6%), Southern. No difference in primary outcome was
noted regarding the different implant systems that were used. The
majority were one-stage surgeries (373 implants, 78.7%). Some sur-
geries included a sinus lift (21 patients, 4.4%), minor bone augmenta-
tion (78 patients, 16.5%) or implant placement with guided bone
generation (GBR) (29 patients, 6.1%; Table 1).

3.2 | Implant failures

During follow-up, implants failed in 13 patients (2.7%): six patients
(2.5%) in the antibiotic group and seven (3.0%) in the placebo group.
The between-group difference in implant failure was nonsignificant at
the patient level (RR 0.85; 95% Cl: 0.29-2.48, p = 0.75; Table 2). Three
patients lost two implants each, two patients in the antibiotic group and
one patient in the placebo group; the remaining 10 patients lost one
implant each. Thus, of 757 implants placed, 16 failed, an overall survival
rate of 97.9% at the implant level. All lost implants were replaced after
the study concluded. Table 3 overviews the primary outcome in four
subgroups (straightforward implant surgery, implant placement and
simultaneous minor bone augmentation, sinus lift, implant placement

and guided bone regeneration (GBR) surgery). Table 4 presents a

TABLE 4 Multivariate analysis of implant failure including the two
study groups and potential confounding variables

Variable Odds ratio 95% ClI
Smoking

No Ref

Yes 14 0.4-5.6
Age (years)

<50 Ref

50-64 4.3 0.5-37.0

265 44 0.5-38.5
Number of implants

1 Ref

2-3 2.2 0.6-7.3

24 29 0.5-16.0
Bone augmentation

No Ref

Yes 1.7 0.5-5.5
Treatment group

Antibiotics Ref

Placebo 1.2 0.4-3.6

Abbreviations: Cl, confidence interval; Ref, reference.

multivariate logistic regression analysis of the exposure variables. No

variable was significantly associated with implant failure.

3.3 | Postoperative infections

At the first follow-up, 7-14 days after implant surgery, infection was
observed in seven patients (1.5%): two (0.8%) in the antibiotic group
and five (2.1%) in the placebo group. The between-group difference in
postoperative infections at the patient level was not significant (RR:
0.29; 95% Cl: 0.08-2.01, p = 0.25; Table 2).

At the second follow-up, 3-6 months (mean: 16 weeks + 6.1)
after implant surgery, infection was observed in 12 patients (2.5%):
5 (2.1%) in the antibiotic group and 7 (3.0%) in the placebo group. The
between-group difference at the patient level was not significant (RR:
0.70; 95% Cl: 0.23-2.18, p = 0.54; Table 2).

One patient in the placebo group received antibiotics at the first
follow-up due to infection with healing observed at the second
follow-up. Three patients received antibiotics at the second follow-
up; two of these patients were in the placebo group and one patient
was in the antibiotic group. None of these patients showed any signs
of implant failure but had abscesses with fistulas; thus, postoperative
antibiotics were indicated. All three patients had healed at a later
follow-up, after the study had concluded, and their implants remained
stable.

4 | DISCUSSION

The present RCT observed no significant difference in the primary
outcome measure between the antibiotic (implant failure rate = 2.5%)
and the placebo (implant failure rate = 3.0%) group. Absolute risk
reduction was 0.46% with an NNT of 219. This means that only about
one in every 219 patients will benefit from antibiotic treatment.

One limitation of this study is that we were only able to recruit
474 eligible patients of the 1000 which the power analysis indicated
would be needed to detect a significant difference, if there was one.
However, the difference between the two groups was smaller than
we had expected. To be able to demonstrate that such a small differ-
ence is statistically significant, more than 8000 patients in each group
would have been required. Such a large RCT would have been difficult
to conduct. One reason we could not include as many patients as we
had initially planned was that 3 of the 10 participating clinics delivered
no patient data to our research team, and one of the participating
clinics only sent data for six patients. The remaining clinics could not
cover this loss in recruitment before the expiration date of the trial
drugs. Another limitation was that the follow-ups had no fixed
timepoints. Instead, they were scheduled according to the routines in
place at the clinic. Follow-up time was also individual, based on the
patient and surgical procedure. No other important shortcomings
were identified in the design or execution of the study.

Use of identical-looking antibiotic and placebo tablets, all pro-

duced by the same manufacturer, allowed the study to remain



22 | WILEY

MOMAND ET AL.

double-blinded to the patients, surgeons, and researchers until data
acquisition was complete. The randomization process was able to dis-
tribute the baseline characteristics evenly between the two groups
(Table 1). Out of all the included patients in the study, only seven did
not use chlorhexidine rinse and none of these seven patients had any
implant loss.

The scientific basis for determining which antibiotic has the best
effect in preventing postoperative infection in the oral cavity is insuf-
ficient. However, since approximately 90% of the oral microflora in

2425 amoxicillin

immunocompetent patients are sensitive to penicillin,
is an appropriate choice of antibiotic. The regimen of 2 g amoxicillin
1 h before the implant surgery was chosen because it has been used
in previous RCT studies on antibiotic prophylaxis in dental implant
surgery.””1° Furthermore, amoxicillin 2.0 g for 1 h before the dental
procedures is also a recommended regimen for prevention of infective
endocarditis.?%27

The present study not only included patients receiving standard-
ized, uncomplicated implant surgeries but also patients who would
receive more than one implant and patients who needed minor bone
augmentation and/or an uncomplicated sinus lift. Our aim was to
include generally healthy individuals representative of patients who
receive dental implants.

The implant failure rate was generally low. Experienced surgeons,
performing the surgeries in well-established surgical environments
and using agreed-upon routines, may explain the low failure rate.
Most surgeons also prescribed a pre- and/or postoperative chlorhexi-
dine rinse, which could well have contributed to the overall high suc-
cess rate. Studies have shown that the surgical competence of the
surgeon and the ability to keep the implant and surgical area sterile

factors in the successful

28,29

during the operation are clear
osseointegration of an implant in atraumatic surgery.

Outcomes measures did not differ substantially between the
seven clinics participating in the present study. The logistic regression
analysis showed no significant associations of smoking, age, number
of implants, or bone augmentation with implant failure or postopera-
tive infection. At present, there is no clear consensus on whether gen-
erally healthy individuals undergoing routine implant surgery need
prophylactic antibiotics. Thus, additional studies, like the present RCT,
are beneficial in helping to establish an evidence-based consensus in
the literature.>22

No previously published placebo-controlled RCT has been able
to show a significant difference between antibiotic and placebo
groups in early implant failure. In the present trial, six patients in
the antibiotic group and seven in the placebo group lost implants.
Anitua and colleagues’ reported similar results: two patients in each
group lost implants; Tan and colleagues®® observed: no patient in
the antibiotic group had an implant failure, and only one patient in
the placebo group lost implants. Furthermore, a recent placebo-
controlled RCT3? reported that three patients in the antibiotic group
and one patient in the placebo group lost an implant. This is in con-

trast to the results in two earlier RCTs,”®

which reported more
patients with implant failure in the placebo than the antibiotic group

(8 vs. 2 and 12 vs. 5 patients).

The present study reports a low incidence of patients with
implant failure in the placebo group (3.0%). This agrees well with
reports of 1.3%-5.1% in other placebo-controlled RCTs.”®%° In con-
trast, a recently published non-placebo-controlled trial found a signifi-
cantly higher incidence of implant loss in the patient group not
receiving antibiotic prophylaxis compared with the test group (12.9%
vs. 4.9%). Despite the higher incidence of implant loss in the test
group, the between-group difference was still significant. The reason
why this study reports such high incidences of implant losses in both
groups is unclear.®?

Since the development of antibiotic-resistant bacteria is directly
correlated with the frequency of antibiotic use, antibiotic use should
clearly be constrained to occasions where it is truly needed and bene-
fits patient health. Khalil and colleagues®* showed in their study that
just one dose of 2 g amoxicillin could disturb the ecology of the oral
microflora, causing resistant strains to occur.

The rapid development of bacteria resistant to antibiotics is a
worldwide problem endangering the lives of millions. Europe alone
reported that 25 000 people died from deadly infection caused by
antibiotic-resistant bacteria in 2013.%° To avoid a post-antibiotic era,
fundamental shifts within the medical and agricultural fields must be
implemented where antibiotic use is strictly regulated through clear

h.2¢ The correla-

guidelines informed by solid, evidence-based researc
tion of overuse and misuse of antibiotics with the development of
resistant bacteria is strongly connected, and many reports unfortu-
nately detail wide misusage within the medical and agricultural
fields.®®> This growing global problem should be considered in every
field that handles antibiotics, and each dose should be prescribed
based on evidence-based guidelines.

In conclusion, the results of the present study suggest that the
effect of antibiotic prophylaxis in conjunction with dental implant sur-

gery in preventing implant loss is small and may not be clinically relevant.
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