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Antibiotic Update: Disclaimer

Off-Label Antibiotic Use
• Yep, we will discuss this.
• I will call it out.
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Antibiotic Update: Objectives

• Know the appropriate selection of the common 
antibiotics used in the outpatient setting 
including skin and soft tissue infection as well as 
upper respiratory tract infection

• Review appropriate antibiotics for the 
prevention and treatment of special 
populations with implantable device infection 
and orthopedic device infection

• Learn to screen patients for penicillin allergy 
and delable them when appropriate

Paul Pottinger MD



Shively Antimicrob Agents Chemother 2018

(N=3,880)

USA Prescriptions 
• Abx Courses / yr: 300M

• Abx for Outpatients: 70%

• Abx Appropriate: 50-70%

Antibiotics in 2022: Variation in Use 
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• Abx Courses / yr: 300M

• Abx for Outpatients: 70%

• Abx Appropriate: 50-70%

• Regional Patterns

Narcotic Prescriptions per 100 persons

Antibiotics in 2022: Variation in Use 

USA Prescriptions 



Cellulitis

• No purulent focus
• Usually beta-hemolytic Strep

(S.aureus less often)

Abscess

• Pus!
• Usually MRSA or MSSA
• (Group A Strep less often)

Skin & Soft Tissue Infections: 2 Main Flavors



• 179 pts with non-cultured cellulitis
• All were treated with beta-lactams
• All had acute & convalescent strep 

serology… 73% ruled in for strep
• 96% had treatment success
• CAVEAT: still reasonable to cover MRSA 

for “high risk” (purulence or personal 
MRSA history)

Jeng Medicine 2010

SSTI: How to Cover Cellulitis?

NOT ALL
SSTI IS
STAPH!



Stevens CID 2014



• 274 pts with recurrent cellulitis
• Randomized: PCN-VK 250mg PO BID vs 

Placebo, followed x 3 years
• Recurrence: 22% PCN vs 37% Placebo
• HR 0.55 [0.35-0.86], p=0.01
• NNT = 5
• Recurrence rates the same once abx stopped.

Thomas NEJM 2013

PCN worth considering in recurrent cases… look for 
other reversible factors (DM, tinea, Stasis, etc)

SSTI: Prevention of Recurrence?



IDSociety.org (2014)



• DB-RCT: Uncomplicated abscess (all got I&D) 
randomized to 7 days placebo vs. TMP/SMX

• 12% better outcomes in TMP/SMX arm       
(both MITT & per-protocol)

I&D still gold standard for simple 
abscess! Slightly better cure with 

TMP/SMX… but at what cost?

Abscess: Are you SURE I don’t need abx?

Talan NEJM 2016



MDR Gram-Positives: New Anti-MRSA Drugs

• Dalbavancin (Dalvance)
ü Class: Lipoglycopeptide
ü Indication: gram-positive ABSSSI
ü 1.5 gm IV x 1 or 1 gm then 500 mg day 7; “$4,500 / course”
ü May elevate LFTs; dose reduce in severe liver dysfunction

• Oritavancin (Orbactiv)
ü Class: Lipoglycopeptide
ü Indication: gram-positive ABSSSI
ü 1.2 gm IV x 1; “$3000 / course”
ü Falsely elevates aPTT x 5 days post-infusion



Clindamycin
Levofloxacin
Doxycycline
TMP/SMX
Vancomycin
Linezolid
Daptomycin

HMC (52%) UWMC (35%)
72% 73%
18% 20%
80% 89%
90% 93%

100% 100%
100% 100%
100% 100%

MRSA Susceptibility: Seattle 2022



Pneumonia is scary. I routinely cover these 
patients with vanco. Is this necessary?

In most cases, the nose knows!

Paul Pottinger MD

Updates in ID: Vanco for Pneumonia?



• Retrospective case series (88,605 CAP pts)
• 33,632 (38%) got MRSA coverage… 
• 2% had clinical MRSA infection
• aRR vanco vs standard CAP treatment:

ü 30 day mortality: 1.4 [95% CI 1.3-1.5]
ü AKI: 1.4 [95% CI 1.3-1.5]
ü CDI: 1.6 [95% CI 1.3-1.9]
ü VRE: 1.6 [95% CI 1.0-2.3]
ü GNR infection: 1.5 [95% CI 1.2-1.8]

Jones JAMA Int Med 2020

CAP: Cover MRSA?
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CAP: Cover MRSA?"These findings, which were robust to multiple 
methods of analysis, contribute to a growing 
body of evidence that raises questions 
surrounding widespread empirical use of 
extended-spectrum antibiotics in patients with 
community-acquired pneumonia."



• Retrospective case series (279 pts)
• Culture negative HAP
• All got MRSA coverage… most P.aeruginosa coverage....
• 92 de-escalated off MRSA coverage, 187 not…

Cowley Chest 2019

HAP: Cover MRSA?

• Impression: No harm in de-escalating from MRSA 
coverage (3 fewer days in ICU… 5 fewer days in hospital)



• Meta-Analysis (22 studies, 5163 pts)
• Nasal swab for MRSA c/w final micro diagnosis....

Infection Sens Spec PPV NPV
All Pneumonia 70.9% 90.3% 44.8% 96.5%
CAP 85% 92.1% 56.8% 98.1%
VAP 40.3% 93.7% 35.7% 94.8%

CAP & VAP: Cover for MRSA?

• Impressions: No MRSA in the nose? Very unlikely to be in 
the lungs... if in the nose, 30-50% chance it is deeper too!

Parente Clin ID 2018

if 10% colonization



Mergenhagen CID 2020

Updates in ID: MRSA Colonization

• Retrospective cohort study across the VA, 2007-2018
• Reviewed MRSA nares and cultures within 7-days

Negative MRSA Nares and Other Infections

Type of 
Infection

No. Sensitivity
(95% CI), %

Specificity
(95% CI), %

NPV, %

All 561,325 67 (67-68) 81 (81-81) 96.5
Blood 70,185 70 (69-71) 82 (81-82) 96.5
Intra-

abdominal
11,906 66 (61-71) 89 (89-90) 98.6

Wound (UE) 2,867 63 (59-67) 85 (83-86) 88.3



CAP: Ambulatory Treatment
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Comorbidities include chronic heart, 
lung, liver, or renal disease; diabetes 
mellitus; alcoholism; malignancy; or 
asplenia.



CAP: Inpatient Treatment, Not Severe
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CAP: Inpatient Treatment, Severe
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Antibiotics in 2022: Rhinosinusitis

American adults have 2-3 / year
• ~98% viral (COVID-19, rhino, adeno, etc)
• 2% bacterial (S.pneumo, H.flu, M.cat)
• Symptomatic relief indicated regardless of cause
• No ironclad symptoms or signs distinguish between viral & bacterial etiologies
• Single best predictor of bacterial involvement: symptoms > 10 days
• Meta-Analysis: NNT = 15 (Young Lancet 2008)
Diagnostic uncertainty drives abx use!
• COVID-19 testing ubiquitous… if pts use it!
• Usually prohibitively expensive or unavailable
• Rapid detection of RSV and influenza A&B offered commercially… 

1 hour turnaround time... cost ~$100



Antibiotics in 2022: Rhinosinusitis

Pragmatic Approach...
• Validation: “Not COVID? OK. Other viruses going around too”
• Reassurance: “Good news, no abx needed!”
• Smoking cessation helps!
• Scheduled anti-inflammatory / analgesics.
• Judicious decongestants in select cases.
• Consider topical steroids if h/o allergy.
• Vitamin C: A fine way to acidify your urine.
• Appropriate hygiene and infection control!
• Neti-Pot... It’s what’s for rhinosinusitis!



1st Line Empiric Abx
• Amox-Clav 875-2000 mg PO BID x 5-7 Days

2nd Line Empiric Abx
• Doxycycline 100 BID or
• Levofloxacin 500 QD or
• Moxifloxacin 400 QD 

No Longer Recommended
• Azithromycin, TMP/SMX

5-7 Days

Fluoroquinolone Alternatives: Sinusitis

Chow 2012 IDSA Guidelines

Modified IDSA 
recommendations 

soon…?



Antibiotics in 2021: Rhinosinusitis



Antibiotics in 2021: Rhinosinusitis
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Recurrent Rhinosinusitis: Risk Factors

“What’s wrong with my 
immune system?”

• Beyond tobacco, probably nothing…
• If sino-pulmonary infections recur and 

ENT is out of ideas, consider ruling out: 
ü Common Variable Immunodeficiency 

(check IgG level)
ü Cystic Fibrosis (pulmonary referral)



Synthesis
Ni et al, PLoS One 2015
ü Meta-Analysis of 1,666 pts
ü Weighted RR = 0.58, 95% CI: 0.43–0.78, P < 0.01
ü AE: OR = 1.55, 95%CI: 1.003–2.39, P = 0.049
ü “Our results suggest 6-12 months erythromycin or azithromycin 

therapy could effectively reduce the frequency of exacerbations in 
patients with COPD. However, long-term treatment may bring 
increased adverse events and the emergence of macrolide-
resistance. A recommendation for the prophylactic use of macrolide 
therapy should weigh both the advantages and disadvantages.”

COPD: Abx for Prevention?
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Exacerbation Triggers
ü Bacterial Infection
ü Viral Infection
ü Smoke
ü Allergens
ü Pollutants
ü Noncompliance
ü Natural Progression
ü Mimics (CHF)
ü Procalcitonin endorsed 

by GOLD group

COPD: Abx for Treatment?



Common Presentations for ABECB
ü Cough
ü Fever
ü Chest Pain
ü Dyspnea
ü Increased Sputum Production
ü Increased Sputum Purulence

“Cardinal 
Symptoms” 
suggesting a 
bacterial source

COPD: Is This Bacterial?

GOLD Recommendations
ü Abx if all 3 present
ü Abx if purulent sputum plus 1 other
ü Abx if admitted and ventilated

https://goldcopd.org/



Ambulatory
ü Amox-Clav 875mg PO BID or 500mg PO TID x 5 D
ü Amox 500mg PO TID x 3-14 D
ü Doxy 100mg PO BID x 3-14 D
ü Cefuroxime 500mg PO BID x 10 D
ü Azithro 500mg PO x 1 then 250mg PO QD x 4 D
ü LVX or MOXI x 5 days

Admitted
Treat as for CAP
(ceftriaxone + [azithro or doxy]) x 5 D

COPD: How to Treat with Abx?



Antibiotic Update: New Oral Pleuromutilin

Lefamulin
• Novel Class: Pleuromutilin
• MOA: Protein synthesis blocker (50S)
• Approved for adults with CAP (no SSTI... yet)

ü S.pneumoniae
ü MSSA
ü H.influenzae
ü Legionella pneumophila & Mycoplasma pneumoniae

& Chlamydophila pneumoniae



Antibiotic Update: New Oral Pleuromutilin

Lefamulin
• IV and PO formulations
• Dosing: 

ü 150mg IV Q 12 H x 5-7 Days
ü 600mg PO Q 12 H x 5 Days
ü No adjustment for renal dysfunction



Antibiotic Update: New Oral Pleuromutilin

Lefamulin
• CYP3A4 substrate
• Adverse Events > 10%: Diarrhea
• Adverse Events 1-10%: 

ü Hepatic enzyme elevation (2-3%)
ü Nausea (3-5%)
ü Hypokalemia (3%)
ü Insomnia (3%)
ü Vomiting (3%)
ü Headache (2%)

Cost
ü IV: $205 / day
ü PO: $275 / day
ü Benefit coverage issues



Prosthetic Joint Infections: A Big Problem

“Very common operations”
• 1 million new hips & knees in USA annually
• Up to 4 million by 2030
• Leading indications: OA, RA, Trauma, Cancer
• Other joints “less popular” joints also on the rise (shoulder, elbow, fingers…)

Kurtz J Bone Joint Surg Am 2007

Obesity Rates



“Infections super common too!”
• Lifetime incidence 0.5-2%... highest risk in first 2 years
• Risk: Knee > Hips
• Implications: 
ü Pain, Suffering, Frustration, Joint dysfunction, Cost

Prosthetic Joint Infections: A Big Problem

Edwards Am J Infect Control 2009 



What is the highest risk of bacteremia exposure?

Exposure

Tooth extraction 
Dental Exam 
Mucoperiosteal surgery
Daily life
Flossing
Brushing teeth
Chewing
NT tube

Cumulative exposure measures CFU per minute per ml per year

Risk (Relative to tooth extraction)

1
222

5,555
1,693,556

365,000
702,556
136,778

166

Current Guidelines 
emphasize that 
daily activities
incur highest risk, 
not procedures.

Tom Hawn, MD-PhD

Prosthetic Joint Infections: (Almost) Never Oral



“Oral health… it’s a good thing”
• Many benefits to good dental care.
• Risk of PJI with oral flora is SMALL… very small.
• So small, that abx prophylaxis no longer 

recommended for routine dental care. 
• Complicated, active periodontal dz may require abx 

(regardless of TJA).
• Analogy: Current endocarditis prevention guidelines.

Prosthetic Joint Infections: (Almost) Never Oral
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Prosthetic Joint Infections: (Almost) Never Oral



“Appropriate Abx Use Criteria”
• Advanced AIDS.
• Chemotherapy.
• RA or other rheum dz on biologic DMARDs. 
• Solid Organ Transplant recipient.
• Primary immunodeficiency.
• Stem cell transplant recipient (first 100 days).

www.orthoguidelines.org (February 2019)

Prosthetic Joint Infections: (Almost) Never Oral



My patients often say they are allergic to 
penicillin. I think they may be mistaken.... 
Can I figure this out in my office?

90% chance you are right! Oral amox
challenge in the office can be safe!

Paul Pottinger MD

Antibiotic Update: Antibiotic Allergies



Antibiotic Allergies: A Hot Mess 

“I’m allergic to penicillin” 
• 10% of Americans report a “penicillin allergy”
• > 90% of these are bogus! (nausea, yeast infxn....)
• Beta-lactams are generally safe, effective, well-

tolerated
• 50% increase in surgical site infections and adverse 

reactions with second-line abx (vanco alone, clinda, FQ)

Blumenthal Clin Infect Dis 2018



“History is key”
• WHAT? (Airway? Intubation? Itching? “Hives” used differently by folks)

• WHEN? (Relation to dose? >10 years ago?)
• WHO? (Witnessed, recorded, historical?)
• Beware shibboleths in the EMR!
• Patient need elective surgery? Often on abx? You have time to get this right!
• Start thinking about abx allergies before they are needed

Antibiotic Allergies: Opportunity!



Antibiotic Allergies: Options

● > 1 Year Ago
● Benign Rash
● GI upset
● Other benign issue
● Unknown Hx

Oral amoxicillin 
challenge

(very safe, > 95% have no 
reaction!)

● Within last year

● Airway / Anaphylaxis

● Pt or Provider Preference

Skin Testing
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“Got Antibiotic Allergies? There’s an App for That!”
University of Washington Team PAL-ergy



Assessment of Patient Reported Penicillin Allergy

Minor risk reactions

“never took b/c whole
family is allergic”

Non allergic minor 
reactions
(Appendix 1)

OK to use full dose:
Any penicillin

Higher risk (IgE mediated reactions)

Anaphylaxis

Angioedema /laryngeal edema

Hives/itching/flushing /immediate rash 
within minutes

Wheezing

Hypotension

Any rash within the past 2 years.

Any unknown reaction <10 years or >10 
years if required medical care

OK to administer after test dose:
3rd/4th/5th Generation Cephalosporin

or
Carbapenem

OK to use full dose:
Cefazolin (has unique side chain)

Aztreonam
Non-beta-lactam antibiotics

If penicillin or other 1st and 2nd gen 
cephalosporin indicated, call Allergy for 
Penicillin skin testing or desensitization

OK to use full dose:
Aztreonam

Non-betalactam antibiotics

Avoid
Penicillin, Cephalosporins, 

Carbapenem

If clinical indication for beta-lactam-
consult Allergy/Immunology and 

Infectious Disease

Severe risk reactions (delayed severe 
cutaneous)

Steven Johnson syndrome/

Toxic epidermal necrolysis

Any severe/generalized rash with skin 
sloughing/skin peeling

Drug rash eosinophilia systemic 
symptoms (DRESS) syndrome

Serum Sickness - fever, rash, arthritis

Generalized bullous reactions

Acute interstitial nephritis

Drug induced hemolytic 
anemia/thrombocytopenia

Hepatitis

OK to administer after test 
dose:

Penicillin
1st/2nd Generation Cephalo-

sporin

OK to use full dose: Cefazolin
3rd/4th/5th Generation 

Cephalosporin
Aztreonam

Carbapenem
Non-beta-lactam antibiotics

Low risk reactions

Localized mild 
rash(not hives) >2 years ago

Mild maculopapular
rash(type IV HSR*) >2 
years ago

Medical record lists allergy but 
patient denies

Unknown reaction >10 
years ago not requiring 
medical care (includes “mom 
told me that I had a reaction as 
a baby”)

*HSR: Hypersensitivity reaction. See Appendix 4 for test dose procedure. Cefazolin in Penicillin allergy - see reference 13 and 14. U
W
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• Abx use: Nationwide variability… we tend to prescribe too 
much coverage, too often, for too long. 

• SSTI: Purulent usually S.aureus (drain +/- coverage), 
cellulitis usually Strep (beta-lactam when possible).

• CAP: Usually 5 days, beta-lactam backbone when possible
• Lefamulin: New class for CAP... beware GI... beware $
• COPD: Flares often non-infectious, but use GOLD criteria
• Prosthetic Joints: Usually do not require abx prophylaxis for 

dental procedures
• Abx “allergy:” Test less, talk more! Consider our free online 

app… and consider amox challenge if hx low risk

Truly... Thank You
Paul Pottinger MD

Antibiotic Update: Conclusions
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