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Abstract

Objective: To characterize postextraction antibiotic prescribing patterns, predictors for antibiotic prescribing and the incidence of and risk
factors for postextraction oral infection.

Design: Retrospective analysis of a random sample of veterans who received tooth extractions from January 1, 2017 through December 31,
2017.

Setting: VA dental clinics.

Patients: Overall, 69,610 patients met inclusion criteria, of whom 404 were randomly selected for inclusion. Adjunctive antibiotics were
prescribed to 154 patients (38.1%).

Intervention: Patients who received or did not receive an antibiotic were compared for the occurrence of postextraction infection as
documented in the electronic health record. Multivariable logistic regression was performed to identify factors associated with antibiotic receipt.

Results: There was no difference in the frequency of postextraction oral infection identified among patients who did and did not receive antibiotics
(4.5% vs 3.2%; P = .59). Risk factors for postextraction infection could not be identified due to the low frequency of this outcome. Patients who
received antibiotics were more likely to have a greater number of teeth extracted (aOR, 1.10; 95%CI, 1.03–1.18), documentation of acute infection
at time of extraction (aOR, 3.02; 95%CI, 1.57–5.82), molar extraction (aOR, 1.78; 95%CI, 1.10–2.86) and extraction performed by an oralmaxillo-
facial surgeon (aOR, 2.29; 95% CI, 1.44–3.58) or specialty dentist (aOR, 5.77; 95% CI, 2.05–16.19).

Conclusion: Infectious complications occurred at a low incidence among veterans undergoing tooth extraction who did and did not receive
postextraction antibiotics. These results suggest that antibiotics have a limited role in preventing postprocedural infection; however, future
studies are necessary to more clearly define the role of antibiotics for this indication.

(Received 8 October 2020; accepted 4 January 2021; electronically published 2 March 2021)

Dentists prescribe ∼10% of outpatient antibiotics, or ∼24.5 million
prescriptions annually in the United States.1 Antibiotics are pri-
marily prescribed by dentists for the management of bacterial oral
infections and for prevention of infective endocarditis.1 Currently,
data describing the dental prescribing patterns of adjunctive antibi-
otics with tooth extraction for the treatment of dental infections are
limited. In 2019, the American Dental Association released guide-
lines for the use of antibiotics in the treatment of dental pain and
intraoral swelling. However, management of immunocompromised

patients and those undergoing tooth extraction is outside the scope
of these guidelines.2 Although dentists frequently perform extrac-
tions for treatment of oral infection, there have been no trials evalu-
ating antibiotic use for this indication.3

The most common site of odontogenic infection is the dental
pulp.4 Acute infection begins with bacterial destruction of the tooth
enamel and dentin allowing for invasion of the tooth pulp and
progression to abscess formation in the periapical area and alveolar
bone. Without intervention, oral infections can spread by direct
extension or hematogenously.4,5 Treatment of dentoalveolar infec-
tions consists of removal of infected pulp or tooth extraction and
surgical drainage of abscesses. Often, antibiotics are prescribed as
adjunct therapy to prevent infectious complications.4,5
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As antibiotic overuse contributes to toxicity, pathogenic organ-
ism selection, and antimicrobial resistance, the ideal usage of
antibiotics in the treatment of dental infections merits further
examination.6 Understanding the incidence and risk factors for
postextraction infectious complications may assist dental provid-
ers to optimally use postextraction oral antibiotics. In this study,
we sought to characterize postextraction antibiotic prescribing
patterns, predictors for antibiotic prescribing, and the incidence
of and risk factors for postextraction oral infection.

Methods

Database

This study was a retrospective analysis of a national cohort of
Veterans who underwent tooth extraction(s) in a VA dental clinic
from January 1, 2017, to December 31, 2017. Veterans were iden-
tified through the Department of Veterans’Health Administration
(VHA) Corporate Data Warehouse (CDW).7

Study population

Of all national VA dental clinic encounters between January 1,
2017, and December 31, 2017, a stratified random sample was
selected by US Census Bureau region and type of extraction
(surgical or nonsurgical) to ensure inclusion of patients in each
of these categories. Patients were eligible for inclusion if they
received a dental extraction(s) as defined by the American
Dental Association (ADA) current dental terminology (CDTs)
codes, with codes D7210 and D7250 denoting surgical extractions
and D7140 encoding nonsurgical extractions. Only dental extrac-
tions performed in a VA dental clinic by a dental provider were
included. Dental providers included general dentists and specialty
dentists such as periodontists, endodontists, prosthodontists, oral
maxillofacial surgeons and dental residents. Patients were excluded
if they were prescribed antibiotics for a duration of >14 days from
the date of extraction, prescribed antibiotics for a dental encounter
by a nondental provider (eg, urgent care or emergency room
physician), receipt of an antibiotic for a different indication on
the date of the extraction, or receipt of care via a dental phone clinic
encounter.

Covariates

Patient demographics, facility location and CDT procedure codes
were extracted from the VA CDW. Immunocompromising health
conditions, presence of a cardiac diagnosis, prosthetic joint or bone
disease, tobacco use history, tooth extraction procedures, antibiotic
prescriptions, provider type, surgical time-out documentation,
and follow-up information were manually extracted from the
health record through electronic chart review. Postextraction anti-
biotics were defined as antibiotics prescribed by a dentist dispensed
on the date of extraction. Cardiac diagnoses included any cardiac
comorbidity and were not specific to conditions recommended
to receive antibiotic prophylaxis prior to dental visits.
Immunocompromising conditions collected included a docu-
mented history of diabetes mellitus, active malignancy, human
immunodeficiency virus, hematopoietic stem-cell transplant, solid
organ transplant and/or an active prescription for an immuno-
suppressive medication, which included calcineurin inhibitors,
mycophenolate, chemotherapy, prednisone ≥20 mg/day (or equiva-
lent) and disease-modifying antirheumatic drugs. The presence of
bone disease was noted if the patient had a documented history of
osteoporosis within the health record.

Dental procedure and follow-up notes within 30 days of extrac-
tion were also reviewed. Dental procedure notes were reviewed for
documentation of adjunctive surgical procedures, including alveo-
loplasty, tori removal and ostectomy, tooth number(s) extracted
and presence of acute infection at time of extraction. Acute infec-
tion was defined as documentation of diagnosis of infection by the
provider or signs/symptoms of localized infection and/or spread-
ing/systemic infection as reported by the patient and/or provider.
Localized signs and/or symptoms of infection included documen-
tation of pain, tenderness or swelling localized to mouth, drainage
of pus, or abscess formation. Signs and/or symptoms of spreading
or systemic infection documented included fever, cellulitis, diffi-
culty speaking, breathing or swallowing, lymphadenopathy or
trismus. Follow-up notes included dental, primary care, urgent
care, or emergency department encounters. Follow-up notes were
reviewed for documentation of diagnosis of infection by the
provider or for signs and/or symptoms of localized infection
or spreading or systemic infection and spreading or systemic
infection reported by the patient and/or provider as previously
described.

Analyses compared patients who received antibiotics to those
who did not for the occurrence of a “possible” or “likely” postex-
traction infection. Patients were categorized as having “possible”
postoperative infection if signs and/or symptoms described by
the patient or provider were consistent with infection but there
was no diagnosis of infection documented in the follow-up note.
Patients were categorized as having “likely” postoperative infection
if the provider documented an infection diagnosis in the follow-up
note. Patients were categorized as “unlikely” to have an infection
if there were no signs and/or symptoms or diagnosis of infection
documented in the follow-up note or if the patient did not have
follow-up as it was assumed that those without infectious signs
and/or symptoms would not seek follow-up care.

Statistical analysis

The statistical program SAS version 9.4 software (SAS Institute,
Cary, NC) was utilized for data management and statistical analy-
sis. For the primary outcome of postextraction infection, a 10%
baseline risk of infection was utilized based on prior studies to
estimate a required sample size of 374 patients, providing the
study with an 80% power to detect a difference at a 2-sided signifi-
cance level of α= 0.05.3,9–12 Statistical differences were compared
between patients who received antibiotics with dental extraction(s)
and patients who did not receive antibiotics with dental extrac-
tion(s). Continuous variables were assessed using an independent
t test. Categorical variables were assessed using a χ2 and the Fisher
exact test. Nonparametric continuous variables were assessed
using the Kruskal-Wallis test. Logistic regression analysis was
performed to determine predictor variables for antibiotic receipt.
Independent variables with a P value <.10 were selected for
inclusion in logistic regression analysis. Variables were removed
from themodels using a backwards selection process until themost
parsimonious model was achieved. A P value <.05 was considered
statistically significant.

Results

Of the nationwide cohort of veterans screened from national VA
dental encounters in 2017, 69,610 met inclusion criteria, of whom
418 patients were randomly selected. Of the 418 randomly selected
patients, 6 were excluded due to receipt of an antibiotic prescrip-
tion from a nondental provider. Four patients were excluded due to
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receipt of antibiotics for another indication at time of tooth extrac-
tion. Due to technological error with data acquisition, the duplicate
dental encounters of 2 patients were excluded. Finally, 1 patient
was excluded due to having a planned dental extraction that was
aborted and 1 patient was excluded due to unavailability of the
electronic health record (Fig. 1). Of the 404 patients included in
the study, 154 received an antibiotic dispensed on the date of
extraction and the remainder did not receive an antibiotic associ-
ated with their extraction.

Baseline demographics are depicted in Table 1. There was no
significant difference in age, sex, race, region, tobacco use, presence
of immunocompromising condition or presence of cardiac diagno-
sis, prosthetic joint or bone disease between patients who received
antibiotics and patients who did not receive antibiotics. Patients
were predominantly male (n= 371, 91.8%) with a mean age of
61.6 years. Compared to those who did not receive postextraction
antibiotics, patients who received postextraction antibiotics had a
higher incidence of acute infection at the time of extraction (20.8%
vs 7.6%; P = .0001), as documented in the electronic health record.
Additionally, these patients had a significantly greater number
of surgical extractions (P = .023), adjunctive surgical procedures
(P = .038), molar extraction (P = .003), and procedures performed
by specialty dentist providers (P < .0001). Patients who received
postextraction antibiotics also had more teeth extracted (mean,
3.6 ± 3.5 teeth extracted vs 2.2 ± 3.0; P = .0041). In the adjusted
multivariable logistic regression model, patients who received
postextraction antibiotic prescriptions were more likely to have
a greater number of teeth extracted (aOR, 1.10; 95% CI, 1.03–
1.18), documentation of acute infection at time of extraction
(aOR, 3.02; 95% CI, 1.57–5.82), molar extraction (aOR, 1.78;
95% CI, 1.10–2.86) and extraction performed by an oral maxillo-
facial surgeon (aOR, 2.29; 95% CI, 1.44–3.58) or specialty dentist
(aOR, 5.77; 95% CI, 2.05–16.19) (Table 4).

Finally, more patients who received an antibiotic received
follow-up care, as documented by a dental, emergency department,
urgent care, or primary care visit within 30 days of extraction com-
pared to those who did not receive an antibiotic (52.5% vs 38.4%;
P= .0035). Of the 177 patients who had procedure follow-up, most
(n= 173, 97.7%) received care from a dental provider (Table 2).

Antibiotic prescribing information is depicted in Table 3.
Among patients who received an antibiotic prescribed at the
time of procedure to be taken postextraction (n= 154, 38.1%),
amoxicillin was most commonly prescribed (n= 119, 77.3%).
Most patients (n= 134, 87%) did not have a documented indica-
tion for the prescribed antibiotic within the provider notes.
Of patients with a documented antibiotic indication, 18 received
antibiotics for an infection and 2 received antibiotics for infection
prophylaxis.

Primary outcome analysis

For the primary outcome of postextraction oral infection, there was
no difference between groups. A possible or likely postextraction
oral infection occurred in 4.5% (n= 7) of patients who received
an antibiotic compared to 3.2% (n= 8) of patients who did not
receive an antibiotic (P = .5898) (Table 5). Multivariate regression
could not be performed to determine risk factors for postextraction
infection due to the primary outcome occurring at a low frequency.
Stratifying our results by the presence or absence of an acute infec-
tion at the time of extraction did not change the results (Table 5).

Discussion

The results of the present study indicate that postextraction oral
infection was not significantly different among patients who did
and did not receive an adjunctive antibiotic prescription. In addi-
tion, postextraction infectious complications occurred infre-
quently among both study groups, despite 37.3% of patients
having a documented diagnosis of diabetes mellitus, which has
generally been demonstrated to slow wound healing and increase
risk of infection.13 However, there have been no published studies
examining oral wound healing after dental procedures in this
population.13

Previous studies examining adjunctive antibiotic use in tooth
extraction are primarily limited to medically healthy patients
undergoing third molar extraction. A Cochrane review indicated
that antibiotic prophylaxis for the extraction of third molars
may reduce risk of infection, dry socket, and pain in healthy
patients.3 It is unclear, however, whether this information is gen-
eralizable to patients with comorbid disease states, extraction of
teeth other than third molars, or tooth extraction for the treatment
of severe caries or periodontitis.3 The present study is the first
to our knowledge that examines adjunctive antibiotic use in
non–third molar extraction and includes patients with comorbid
diseases.

Several predictors were identified for receipt of an antibiotic
prescription. Patients were more likely to receive an adjunctive
antibiotic prescription with an increasing number of teeth
extracted, extraction of molars, documentation of acute infection
at time of extraction and if the procedure was performed by an oral
maxillofacial surgeon or specialty dentist. However, given that
postextraction infection occurred at a low incidence, risk factors
for its occurrence could not be identified. Therefore, it is unclear
whether risk factors for antibiotic receipt also equate to risk factors
for the development of postextraction infectious complications.

Given the results of this study, antibiotic prescribing for tooth
extraction may be a potential area of focus for outpatient antimi-
crobial stewardship efforts. This idea is supported by the finding
that 87% of antibiotic prescriptions did not have a documented
indication in the medical chart. Accurate documentation of
antibiotic indication is essential to evaluate appropriate antibiotic
use.14,15 This documentation is especially pertinent given that
high rates of inappropriate prescribing of periprocedural
antibiotics within dentistry has previously been demonstrated.8

Furthermore, documentation of antibiotic indication allows for
targeted antimicrobial stewardship interventions such as audit
and feedback or provider education.14 These methods have previ-
ously been shown to be effective in reducing inappropriate
antibiotic prescribing and improving the accuracy of agent
and dose selection within dentistry.17–19 Finally, necessitating
documentation of antibiotic indication may lead to lower rates

Fig. 1. Study population.
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Table 1. Unadjusted Comparison of Veteran Demographics and Dental Visit Characteristics

Variable
Overall
(N= 404)

Antibiotic After Extraction
(n= 154)

No Antibiotic
(n= 250) P Value

Age, mean y (SD) 61.6 (13.2) 60.2 (14.1) 62.5 (12.6) .1094

Age group .6881

<65 y 189 (46.8) 74 (48.1) 115 (46.0)

≥65 y 215 (53.2) 80 (51.9) 135 (54.0)

Sex, female, no. (%) 33 (8.2) 10 (6.4) 23 (9.2) .3347

Race, no. (%)

White 270 (66.8) 108 (70.1) 162 (64.8) .5209

Black 101 (25.0) 37 (24.0) 64 (25.6)

Other 13 (3.2) 4 (2.6) 9 (3.6)

Region, no. (%)

Northeast 57 (14.1) 17 (11.0) 40 (16.0) .5489

Midwest 82 (20.3) 34 (22.1) 48 (19.2)

South 170 (42.1) 66 (42.8) 104 (41.6)

West 95 (23.5) 37 (24.0) 58 (23.2)

Tobacco use, no. (%) .0547

Never 149 (36.9) 62 (40.3) 87 (34.8)

Former 120 (29.7) 35 (22.7) 85 (34.0)

Current 135 (33.4) 57 (37.0) 78 (31.2)

Immunocompromising condition, no. (%) 178 (44.1) 66 (42.8) 112 (44.8) .7024

Medication, no. (%) 7 (1.7) 5 (3.2) 2 (0.8) .111

Active malignancy, no. (%) 19 (4.7) 8 (5.2) 11 (4.4) .8098

Diabetes mellitus, no. (%) 151 (37.3) 53 (34.4) 98 (39.2) .3344

HIV, no. (%) 1 (0.2) 0 (0) 1 (0.4) .9999

Presence of cardiac diagnosis, no. (%) 289 (71.5) 108 (70.1) 181 (72.4) .6234

Presence of prosthetic joint, no. (%) 11 (2.7) 4 (2.6) 7 (2.8) 1.0

Presence of bone disease, no. (%) 17 (4.2) 10 (6.5) 7 (2.8) .0798

Dental extraction type (based on CDT code), no. (%)

Nonsurgical 197 (48.8) 64 (41.5) 133 (53.2) .023

Surgical 207 (51.2) 90 (58.4) 117 (46.8)

Surgical time-out performed 375 (92.8) 143 (92.9) 232 (92.8) .9828

No. of teeth extracted .0041

Mean ± SD (range) 2.7 ± 3.5 (1–24) 3.6 ± 4.4 (1–24) 2.2 ± 3.0 (1–23)

Median (IQR) 1 (1–3) 1 (1–4) 1 (1–2)

Extraction of molars, no. (%) 251 (62.1) 113 (73.4) 138 (55.2) .0003

Acute infection at time of extraction, no. (%) 51 (12.6) 32 (20.8) 19 (7.6) .0001

Other adjunctive surgical procedures, no. (%) 120 (29.7) 55 (35.7) 65 (26.7) .038

Alveoloplasty, no. (%) 103 (25.5) 49 (31.8) 54 (21.6) .0221

Ostectomy, no. (%) 28 (6.9) 11 (7.1) 17 (6.8) .8952

Tori removal, no. (%) 3 (0.7) 2 (0.7) 1 (0.4) .3068

Provider type, no. (%) <.00001

General dentist 230 (56.9) 63 (40.9) 167 (66.8)

OMS 154 (38.1) 77 (50.0) 77 (30.8)

Periodontist/prosthodontist/surgical resident 20 (5.0) 14 (9.9) 6 (2.4)

Follow-up within 30 d 177 (43.8) 81 (52.5) 96 (38.4) .0035

Note. SD, standard deviation; HIV, human immunodeficiency virus; CDT, current dental terminology; IQR, interquartile range.
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of inappropriate prescribing in the outpatient setting, as previously
illustrated among primary care clinicians.16

The present study has several limitations. First, it had a retro-
spective, nonrandomized design. Additionally, dental and medical
care received outside of a VA facility could not be captured in data
collection. Furthermore, the postextraction infection rates identi-
fied herein were lower than previous studies which provided a basis

for power calculations. Thus, it is plausible that this study was
underpowered to detect a difference in the primary outcome.
Although there are several limitations, this study provides rationale
for conducting large, prospective, trials to more clearly define
the role of adjunctive antibiotics in tooth extractions for perio-
dontitis and dentoalveolar infections, especially in patients with
comorbidities.

In conclusion, infectious complications occurred at a low
incidence among patients undergoing tooth extraction with and
without adjunctive postprocedure antibiotics. To our knowledge,
this is the first study to examine antibiotic prescribing patterns
and infectious outcomes in patients undergoing non–third molar
tooth extraction. Given that antibiotic indication was poorly
documented in the health record, antibiotic prescribing for tooth
extraction may be a potential area of focus for outpatient antimi-
crobial stewardship efforts. The results of this study suggest that
postprocedural antibiotics may play a limited role in tooth extrac-
tion; however, larger retrospective or prospective trials are neces-
sary to more clearly elucidate the role of adjunctive antibiotics.
Further research in this area will allow for targeted antimicrobial
stewardship interventions to promote judicious antimicrobial
prescribing within dentistry.
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trial between the use of amoxicillin and amoxicillin clavulanate in the
removal of third molars.Med Oral Patol Oral Cir Bucal 2014;19(6):e612–5.

13. Barasch A, Safford MM, Litaker MS, Gilbert GH. Risk factors for oral
postoperative infection in patients with diabetes. Spec Care Dentist 2008;28:
159–166.

14. Ray MJ, Tallman GB, Bearden DT, et al. Antibiotic prescribing without
documented indication in ambulatory are clinics: national cross sectional
study. BMJ 2019;367:16461.

15. Sanchez GV, Fleming-Dutra KE, Roberts RM, Hicks LA. Core elements of
outpatient antibiotic stewardship. MMWR 2016;65:1–12.

16. Meeker D, Linder JA, Fox CR, et al. Effect of behavioral interventions
on inappropriate antibiotic prescribing among primary care practices:
a randomized clinical trial. JAMA 2016;315:562–570.

17. Chate RA, White S, Hale LR, et al. The impact of clinical audit on antibiotic
prescribing in general dental practice. Br Dent J 2006;201:635–641.

18. Seager JM, Howell-jones RS, Dunstan FD, et al. A randomised controlled
trial of clinical outreach education to rationalise antibiotic prescribing for
acute dental pain in the primary care setting. Br Dent J 2006;201:217–222.

19. Gross AE, Hanna D, Rowan SA, Bleasdale SC, Suda KJ. Successful
implementation of an antibiotic stewardship program in an academic dental
practice. Open Forum Infect Dis 2019;6(3):ofz067.

1436 Kaylee E. Caniff et al

https://doi.org/10.1017/ice.2021.15 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2021.15

	Postextraction infection and antibiotic prescribing among veterans receiving dental extractions
	Methods
	Database
	Study population
	Covariates
	Statistical analysis

	Results
	Primary outcome analysis

	Discussion
	References


