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Abstract: Clindamycin is frequently prescribed for the management of 
orofacial infections. That said, its strong association with Clostridium difficile 
infections and subsequent pseudomembranous colitis, a serious condition 
associated with high morbidity and mortality, warrants reconsideration of its 
common utilization. Other antibiotics, such as penicillins, macrolides, and 
cephalosporins, are effective in managing most endodontic infections while 
also posing a significantly lower risk of opportunistic infection by C. difficile. 
Because of these risks, as well as its black box warning from the US Food and 
Drug Administration, clindamycin is no longer recommended as first-line 
treatment for penicillin-allergic patients for managing dental infections or for 
antibiotic premedication. The purpose of this article is to discuss the risks of 
clindamycin outlined in recent studies and review the current literature-based 
prescribing guidelines in order to aid clinicians in making optimal treatment 
decisions for their patients. 
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W hile clindamycin is frequently utilized to manage 
endodontic infections, its use is associated with 
risk. Clindamycin became widely used follow-
ing the rise of antimicrobial resistance in recent 
decades due to its reputation as a highly effective 

antibiotic that could manage even the most persistent and resistant 
infections. That said, recent decades have seen the continued over-
use of all antibiotics by medical and dental professionals, leading 
to increased drug resistance and the emergence of life-threatening 
superinfections.1 Resultantly, infections resistant to even clindamy-
cin became common. 

Historically, clindamycin represented the first-line antibiotic 
in penicillin-allergic patients for management of endodontic 
infections and for premedication in patients at high risk of endo-
carditis.2-4 It was effective against the beta-lactamase-resistant 
microbes, often the causative agents in many persistent infec-
tions.5 Clindamycin also gained popularity because of its ability 

to penetrate bone and reach high concentration therein, render-
ing it potentially more effective at eliminating severe infections 
than other drugs.6,7 Because of these advantages, some providers 
even chose clindamycin as the first-line drug to manage infec-
tions. However, recent systematic reviews and meta-analyses 
of clindamycin usage have highlighted the serious risks associ-
ated with the drug. Conversations surrounding these risks have 
prompted the development of new guidelines for antibiotic use. 

The US Food and Drug Administration (FDA) ascribed a black 
box warning to clindamycin due to its associations with Clostridium 
difficile infections and pseudomembranous colitis.8 Governing 
bodies like the American Heart Association (AHA) and American 
Association of Endodontists (AAE) are taking heed of this warning.9,10 
As a result, clindamycin is no longer recommended as the first-line 
agent for penicillin-allergic patients for managing dental infections 
or premedication for cardiac conditions.10,11 In 2019, the AAE revised 
its prescribing guidelines for endodontic infections,10 and in 2021, the 
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AHA issued advice to remove clindamycin as the first-choice antibi-
otic.11 Despite these modifications in clinical guidance, clindamycin 
remains the drug of choice for many prescribers, likely because of its 
historic popularity.11 Its use is not absolutely contraindicated, and 
there may be certain situations in which prescription of clindamycin 
is appropriate; however, clinicians should give thoughtful consider-
ation to alternative drugs that may represent safer options.

This article discusses how clindamycin rose to be one of the most 
frequently prescribed antibiotics for endodontic infections and why 
its associated risks should dissuade clinicians from using it as a first- or 
second-line drug. It concludes with clear strategies for evidence-based 
applications for antibiotics in the management of endodontic infections. 

Antibiotics in Endodontics
Prudent antibiotic prescription practices are essential to prevent 
further increases in antimicrobial resistance, allergies, and danger-
ous opportunistic infections. Few true indications exist for the 
prescription of antibiotics in the management of endodontic 
infections. According to recent guidelines from both the AAE and 
American Dental Association, antibiotics should be administered in 
cases of infection with signs of systemic involvement, such as lymph-
adenopathy, fever, malaise, or trismus, and in patients who are immu-
nocompromised.9,10 Antibiotics should also be used in cases of acute 
apical abscess when definitive treatment, such as endodontic therapy, 
incision and drainage, or extraction, is not immediately available. 
Additionally, antibiotics should be utilized in cases of osteomyeli-
tis, cellulitis, or rapid progression of an infection within a 24-hour 
period.9,10 In all of these cases, antibiotics do not replace definitive 
therapy, nor are they pain relievers; antibiotics are only recom-
mended as an adjunct to proper and expedient dental treatment.

In most cases of endodontic infection, antibiotic use is neither 
necessary nor appropriate. Chronic apical abscesses with sinus 
tracts do not warrant antibiotic use. Localized, acute abscesses do not 
require antibiotics when definitive treatment is available. Antibiotics 
are not indicated in cases of symptomatic irreversible pulpitis or 
pulp necrosis with symptomatic or asymptomatic apical periodon-
titis.9 In any of these cases, antibiotics should be used only if systemic 
signs of infection are present or when a patient is medically compro-
mised, as guided by the patient’s medical providers. Oral analgesics, 
namely ibuprofen and acetaminophen, represent the gold standard 
for managing endodontic pain, and their use is usually indicated over 
antibiotics.12 The majority of endodontic infections are most effec-
tively and safely managed without antibiotics (Figure 1). 

Clindamycin
Pharmacology
Clindamycin has been a popular option for clinicians in managing 
endodontic infections that warrant systemic antibiotic therapy. It is 
a broad-spectrum, bacteriostatic drug that inhibits bacterial protein 
synthesis and is effective against aerobic, anaerobic, and beta-lacta-
mase-resistant microbes. Its half-life is approximately 2.4 hours, and 
it is usually prescribed at a dose of 300 mg every 6 hours for 3 to 7 days 
to manage endodontic infections in adults.8,10 That said, based on the 
size of the patient, dosages may range from 150 mg to 450 mg orally 
every 6 to 8 hours, not in excess of 1.7 grams per day.  

Possessing a high oral bioavailability, clindamycin reaches peak 
plasma concentration within 1 hour of administration and is widely 
distributed throughout the body.4 Its spectrum of activity is appropri-
ate for dentoalveolar infections. In a 2005 analysis, it inhibited close to 
100% of microbial isolates from endodontic infections at the concen-
tration reached after a normal therapeutic dose of 300 mg.13 In a 2019 
institutional analysis of microbial isolates from odontogenic infections, 
100% of aerobic organisms and 63% of mixed organisms (aerobic and 
anaerobic) were sensitive to clindamycin.14 Despite these advanta-
geous qualities, use of clindamycin as a first- or second-line drug should 
be re-evaluated due to its association with C. difficile–induced colitis. 

Clindamycin and C. difficile Infection
C. difficile is a gram-positive, anaerobic, spore-forming bacillus that 
produces toxins that cause colitis. C. difficile superinfections develop 
when oral antibiotics wipe out protective gastrointestinal flora, 
resulting in overgrowth of C. difficile within the intestines. Recent 
data from the Centers for Disease Control and Prevention reports 
that about 500,000 cases of C. difficile infection are diagnosed in the 
United States annually, 41% of which are acquired from the commu-
nity rather than nosocomially. Infection-related mortality for C. diffi-
cile infection has been reported between 0.8% and 5%.9,15,16 The most 
significant risk factor for C. difficile infection is antibiotic use. Studies 
on C. difficile in recent years have focused on elucidating which anti-
biotics are most likely to cause this life-threatening infection. 
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Fig 1. Decision aid for determining whether or not antibiotic use is 
appropriate in a case of endodontic infection. Antibiotic use is not ap-
propriate for most endodontic infections.
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immediately available?  
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Is the patient immunocompromised or are there 
signs of systemic involvement*?

*malaise, fever, lymphadenopathy, trismus, osteomyelitis, 
cellulitis, or rapidly progressive swelling within 24 hours
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The literature on this topic is evolving. In 2005, a highly influ-
ential paper by Brook et al argued that the risks of colitis associ-
ated with clindamycin were overstated, pointing to earlier studies 
showing similar risk profiles for other common antibiotics and a low 
overall incidence of infection in outpatient settings.13,17-19 Following 
this, many clinicians continued prescribing clindamycin. However, 
newer evidence has continued to link clindamycin with C. difficile 
infection. In 2012, an animal study found that only a single dose of 
clindamycin significantly altered the intestinal microbiota of mice 
for at least 28 days, leaving them at risk for developing colitis for at 
least 10 days after antibiotic exposure.20 Two different meta-anal-
yses conducted in 2013 investigated risk factors for community-
associated C. difficile infection and found that the risk of developing 
colitis was clearly greatest with clindamycin in comparison to all 
other commonly prescribed antibiotics, such as fluoroquinolones, 
cephalosporins, macrolides, and penicillins.21,22 

In another systematic review and meta-analysis of multiple 
randomized controlled trials examining C. difficile infection after 
systemic administration of various antibiotics, clindamycin was 
found to be associated with more episodes of colitis than either 
cephalosporins or penicillins.23 A 2015 investigation of adverse drug 
reactions (ADRs) following outpatient prescriptions for antibiotic 
prophylaxis found that clindamycin was associated with significant 
rates of both non-fatal and fatal ADRs related to C. difficile infec-
tion.24 Another retrospective study published in 2019 analyzed 
ADRs following prescriptions of antibiotics by dentists. This study 
found that clindamycin had the worst ADR profile of all antibiot-
ics prescribed by dentists; clindamycin was 15 times more likely to 
cause an ADR than amoxicillin and 30 times more likely to cause a 
fatal ADR, usually related to C. difficile infection. Clarithromycin 
and metronidazole were reported to have the next-worst ADR 
profiles, but they were still three times and five times less likely, 
respectively, to cause an ADR when compared to clindamycin.25

Ultimately, although C. difficile infections can occur secondary to 
overuse of any antibiotic, the evidence connecting clindamycin to C. 
difficile infections is particularly strong and backed by the highest 
quality and most updated research. The updated AAE guidelines 
(2019) and AHA statement guidance (2021) were developed in 
consideration of the existing FDA black box warning on clindamy-
cin and in response to the new findings outlined above.8,10,11

Updated Prescribing Guidelines
In general, for infections that warrant systemic antibiotic prescrip-
tions, a systematic approach to prescription is essential. Clinicians 
should start by prescribing the narrowest-spectrum drug possible for 
the shortest duration in order to specifically target the pathogenic 
species while minimizing effects on normal flora. The best choices 
for initial treatment in the non-penicillin-allergic population are 
penicillin VK and amoxicillin. For infections that do not resolve with 
these medications within 48 hours, clavulanic acid in combination 
with amoxicillin (Augmentin®) can be considered as an alternative 
drug. Alternatively, metronidazole can be added to a beta-lactam regi-
men if the infection does not resolve. In penicillin-allergic patients, 
azithromycin or a cephalosporin should be used as first-line agents 
(Figure 2 through Figure 4). Current clinical guidelines advise that 

Fig 2 through Fig 4. This penicillin-allergic patient presented with 
facial swelling secondary to pulpal necrosis with acute apical abscess 
on tooth No. 14 (Fig 2 and Fig 3). The swelling was consistent with 
cellulitis, thus systemic antibiotics were indicated in addition to defini-
tive treatment by nonsurgical root canal therapy (Fig 4). Prior to 2019, 
clindamycin would have been the drug of choice, but newer guidelines 
warranted first-line use of cephalexin instead.10 Treatment in this case 
was initiated concurrently with antibiotic prescription and completed 
over two visits with the use of interappointment, intracanal calcium 
hydroxide. The infection resolved after treatment without complication.

Fig 2. 

Fig 3. 

Fig 4. 
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Fig 5. This graphic demonstrates the current antibiotic prescription strategy recommended by the American Association of Endodontists for 
cases of endodontic infection in which antibiotic treatment is indicated. Treatment begins with the narrowest-spectrum option and, in cases of 
unresponsive infection, progresses to more broad-spectrum options. 

Antibiotic Prescription Strategy
No allergies:

Penicillin allergic:

FIRST LINE

Penicillin or amoxicillin  
(if medically compromised)

FIRST LINE

Azithromycin or cephalexin

UNRESPONSIVE WITHIN 
48 HOURS

Replace with clindamycin

UNRESPONSIVE WITHIN 
48 HOURS

Replace with clindamycin

UNRESPONSIVE WITHIN  
48 HOURS

Add metronidazole or  
replace with Augmentin® 

cephalosporins should only be used if the patient does not have a 
history of anaphylaxis or angioedema with penicillin due to poten-
tial cross-allergenicity between these two drugs.26 If an infection is 
unresponsive to these first- and second-line choices, clindamycin 
should be considered as the final, broad-spectrum option (Figure 5).10

When considering clindamycin, clinicians must understand the 
risk factors for C. difficile infection as well as prevention strategies. 
(See Figure 6, Overview of C. difficile Infection, which can be viewed 
online at compendiumce.com/go/2211.) Older age and proton pump 
inhibitors are both risk factors for development of C. difficile–induced 
colitis. Additionally, increased comorbidities such as chronic renal 
disease, malignancy, coronary artery disease, chronic pulmonary 
disease, inflammatory bowel disease, and diabetes mellitus are all 
risk factors for complications such as recurrent infection or mortal-
ity.24,27 Patients should be monitored closely when taking clindamycin 
and pre-emptively warned of concerning symptoms. Patients should 
be instructed to call a medical professional if they start experiencing 
fever, cramping, or more than three loose bowel movements per day.9

Prevention strategies should also be reviewed with patients being 
prescribed clindamycin. Patients may be counseled to consume 
probiotics, yogurt containing active cultures, or other fermented 
foods or drinks to help prevent C. difficile infection. While probiotics 
are not formally recommended by clinical guidelines due to limited 
data from clinical trials, a Cochrane systematic review and meta-
analysis from 2017 reported that probiotic use, including in pill form, 
yogurt, or kefir (a fermented milk drink), reduces the risk of colitis 
by 70% in high-risk patients in comparison to placebo controls.28

If a patient does experience symptoms consistent with C. difficile 
infection, clindamycin (or the inciting antibiotic) should be discontin-
ued immediately and the patient referred to their primary care provider 
for treatment and monitoring of the infection. If a significant delay in 
laboratory confirmation of infection is expected, antibiotics for treat-
ment of C. difficile infection are started empirically. First-line therapy 
for an initial episode of colitis is 200 mg fidaxomicin twice daily for 
10 days.29 Treatment of severe, recurrent infection may include fecal 

microbiota transplantation or subtotal colectomy. C. difficile infec-
tions are associated with significant mortality; 29,000 associated 
deaths were reported in the United States in the year 2011.16,30

Conclusion
Clindamycin is a highly effective antibiotic, but its use is not without 
risk. Clinicians should be cognizant of the possibility of C. difficile 
infection associated with clindamycin use, particularly as it relates 
to the risk status of their individual patients, before choosing to 
prescribe this drug.16 Clindamycin should not be the first-line antibi-
otic choice for any patient; rather, clinicians should follow the current 
prescribing guidelines to choose the safest and most effective antibi-
otics for their patients.10 Penicillin-family drugs are the best choice 

because they have a low adverse 
drug reaction profile in compar-
ison to other antibiotics used in 
dentistry and have proven to be 
effective in a majority of cases.25 
While many patients report 
penicillin allergy, allergy test-
ing can delabel many patients 
with unconfirmed allergies 
to assure that inappropriate 
medical labels do not result in 
inappropriate prescription of 
potentially dangerous antibi-
otics, like clindamycin. Allergy 
testing ensures that patients 
start treatment with the most 
narrow-spectrum drug possible, 
a measure that aligns with the 
principles of antibiotic stew-

ardship. In confirmed penicillin-allergic patients, alternatives like 
cephalexin or azithromycin should be used before progressing to the 
broader-spectrum clindamycin, with known risk.

In general, for 
infections that 
warrant systemic 
antibiotic 
prescriptions, 
a systematic 
approach to 
prescription is 
essential.
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Antibiotics are not the definitive treatment for endodontic infections, 
nor should they be used that way; antibiotic stewardship is crucial to 
curb antimicrobial resistance and prevent lethal infections. Clinicians 
must give serious consideration to the power and perils of antibiotics 
outlined in recent literature. Appropriate use of these drugs, including 
waiting to prescribe clindamycin until absolutely necessary, will not 
only effectively manage endodontic infections, but will also save lives.
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PROGRAM EVALUATION

Management of Endodontic Infections: Prescribing 
Guidelines and the Risks of Clindamycin
Abigail Baldwin, DMD candidate; Brooke Blicher, DMD; Jarshen Lin, DDS, and  
Rebekah Lucier Pryles, DMD

1. The FDA ascribed a black box warning to clindamycin due to  
 its associations with: 

 A. tendonitis and tendon rupture.

 B. C. difficile infections and pseudomembranous colitis.

 C. depression and suicidal thoughts.

 D. myocardial infarction.

2. According to recent guidelines from both the AAE and ADA,  
 antibiotics should be:

 A. used as pain relievers for symptomatic irreversible pulpitis.

 B. indicated for most endodontic infections.

 C. administered in cases of infection with signs of  
  systemic involvement.

 D. All of the above

3. When definitive treatment is not immediately available,  
 antibiotics are indicated in cases of:

 A. symptomatic irreversible pulpitis.

 B. pulp necrosis. 

 C. acute apical abscess.

 D. chronic apical abscess with a sinus tract.

4. Oral analgesics such as ibuprofen and acetaminophen   
 represent the gold standard for managing endodontic pain:

 A. and their use is usually indicated over antibiotics.

 B. but they should be used only after first using antibiotics.

 C. but clindamycin should be administered before analgesics.

 D. but they are inappropriate for penicillin-allergic patients.

5. The most significant risk factor for C. difficile infection is:

 A. excessive intake of probiotics.

 B. discontinuing the use of antibiotics.

 C. use of oral analgesics.

 D. antibiotic use.

6. Two 2013 meta-analyses that investigated risk factors   
 for community-associated C. difficile found that the risk  
 of developing colitis was greatest with: 

 A. fluoroquinolones.

 B. cephalosporins.

 C. macrolides.

 D. clindamycin. 

7. For infections that warrant systemic antibiotic prescriptions,  
 clinicians should start by prescribing the:

 A. widest-spectrum drug possible for the shortest duration.

 B. narrowest-spectrum drug possible for the shortest duration.

 C. widest-spectrum drug possible for the longest duration.

 D. narrowest-spectrum drug possible for the longest duration.

8. The best antibiotic for initial treatment of endodontic 
 infection in the non-penicillin-allergic population is:

 A. penicillin VK or amoxicillin.

 B. clindamycin.

 C. cephalexin or azithromycin.

 D. metronidazole.

9. In penicillin-allergic patients with endodontic infection for  
 whom antibiotics are indicated, the first-line agent should be:

 A. clindamycin.

 B. azithromycin or a cephalosporin. 

 C. metronidazole.

 D. ciprofloxacin.

10. To help prevent C. difficile infection, which of the 
 following may be used?

 A. probiotic pills

 B. yogurt containing active cultures

 C. kefir, a fermented milk drink

 D. All of the above
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