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ARE WE DOING TOO MUCH?



Osteomyelitis, CAP, Triple 
Anticoagulation, EVALI: Your 2019 
Hospital Medicine Briefing



Oral antibiotics appear safe for 
osteomyelitis and septic arthritis





OVIVA Background

• IV antibiotic therapy has been a mainstay for the treatment of 
osteomyelitis and septic arthritis1

• Numerous studies demonstrating efficacy of oral antibiotics for 
extended duration in pediatric patients2-8

• Meta-analysis of adult patients with chronic osteomyelitis showing no 
advantage of parenteral over oral therapy3



OVIVA Study Design

• Multicenter, open-label study, randomized, controlled non-inferiority trial

• Participants: hospitalized adult patients with osteomyelitis or septic 
arthritis

• Intervention: transition to microbiology-directed oral antibiotic within 7 
days of IV therapy and surgery OR within 7 days of IV therapy and surgery 
not performed

• Exclusions: concomitant infection requiring IV therapy, no suitable oral 
therapy option, shock



OVIVA Outcomes

• Primary outcome: Treatment failure at 1 year (adjudicated by a blinded 
committee)
• Clinical: draining sinus track or pus adjacent to bone/prosthesis
• Microbiological: pathogenic organism identified from tissue sample
• Histological: inflammatory infiltrate or microorganisms identified on tissue sample

• Secondary outcomes
• IV catheter complications
• Hospital length of stay
• Clostridium difficile-associated diarrhea
• Serious adverse events
• Quality of life



n = 1054





Primary Outcome 

Difference in the risk of definitive 
treatment failure (oral group vs. 
intravenous group)  = −1.4 % (90% 
confidence interval [CI], −4.9 to 
2.2; 95% CI, −5.6 to 2.9)





Secondary Endpoints (IV vs. Oral)

• IV catheter complications: 9.4% vs. 1.0%, p < 0.001

• Median hospital length of stay: 14 days vs. 11 days, p <0.001

• Clostridium difficile-associated diarrhea: 1.7% vs. 1.0%, p = 0.30

• At least one serious adverse events: 27.7% vs. 26.2%, p = 0.58

• Quality of life: similar with EQ-5D-3L, Oxford Hip Score, lower in Oxford 
Knee Score



Limitations

• Higher rifampin usage in oral group (31.4% vs. 22.9%)

• Monitoring/surveillance impacts unclear

• Antibiotic regimens not pre-specified

• Open-label design 



Take-Aways from OVIVA

• Microbiology-directed oral antibiotic therapy appears non-inferior to 
IV antibiotic therapy with regard to treatment failure after initial 
course of IV antibiotic therapy +/- surgery for adult patients with 
osteomyelitis and septic arthritis

• Oral therapy is associated with reduced catheter-related 
complications, reduced hospital stay



ATS/IDSA Release Updated CAP 
Guidelines After Twelve-Year 
Silence!





ATS/IDSA CAP Guidelines 2019 - Background

• Inpatient/outpatient

• Developments since last update
• 2016 HAP/VAP guideline

• Healthcare-associated pneumonia (HCAP)/MDR risk factors

• Procalcitonin

• Corticosteroids

• Pharmacotherapies



Severe CAP



CAP Testing

• Blood, sputum cultures: obtain in severe CAP; empirically treated for 
MRSA, Pseudomonas aeruginosa; past respiratory tract infection with 
MRSA, P. aeruginosa; hospitalized within 90 days and received IV antibiotic 
therapy

• Streptococcus pneumoniae antigen: obtain in severe CAP

• Legionella antigen: obtain in severe CAP and if indicated based on 
epidemiologic factors

• Procalcitonin: treat as CAP if clinically suspected regardless of initial 
procalcitonin



CAP Management





CAP Management

• Empiric MRSA/Pseudomonas coverage: treat if
• Prior identification of MRSA or P. aeruginosa in respiratory tract within prior 

year

• “Locally validated” risk factors are present in severe CAP

• Previous hospitalization and parenteral antibiotic exposure within 90 days in 
severe CAP

• Healthcare-associated pneumonia: recommend abandoning the use 
of the categorization of HCAP to guide antibiotic coverage (strong 
recommendation, moderate evidence)



CAP Management

• Inpatient vs. outpatient: use Pneumonia Severity Index (PSI) as 
adjunct to judgement over CURB-65 (conditional, low quality)

• Aspiration pneumonia: suggest not adding anaerobic coverage
routinely for suspected aspiration pneumonia unless lung 
abscess/empyema suspected (conditional, very low quality) 

• Duration of therapy: guided by validated measure of stability 
(resolved vitals, ability to eat, normal mentation) and for no less than 
5 days (strong, moderate quality)



CAP Management

• Corticosteroids: recommend not using routinely (conditional, 
moderate quality for non-severe CAP; conditional, low quality for 
severe CAP)

• Influenza: 
• Anti-influenza treatment for + test regardless of duration of symptoms 

(strong, moderate quality)

• Standard antibiotic therapy with evidence of CAP and + influenza (strong, 
low quality)



Take Aways from ATS/IDSA CAP Guidelines 
2019
• Keep on with my empiric antibiotic 

choices

• Get those severe CAP criteria down!

• Talk with my hospital epidemiologist 
about local MRSA, P. aerugonisa
rates and look at past respiratory 
culture data

• Shy away from procalcitonin

• Avoid routine anaerobic coverage 
with suspected aspiration

• Add antibiotics to cases of influenza 
pneumonia

• Stop dreaming HCAP terminology is 
ever going to come back!



Triple therapy anticoagulation: on 
its way out?





AUGUSTUS Background

• Dual antiplatelet therapy (DAPT) known to reduce stent thrombosis 
post PCI; anticoagulation (VKA, DOAC) known to reduce stroke risk in 
atrial fibrillation

• “Triple therapy” with DAPT+VKA has been associated with increased 
bleeding risk10-12

• Approximately 5-8% of patients undergoing PCI have atrial 
fibrillation13, 14



AUGUSTUS Study Design

• Prospective, multicenter, two-by-two factorial, randomized controlled trial

• Participants: adult patients with atrial fibrillation and planned use of 
anticoagulants with ACS or PCI with planned use of P2Y12 inhibitor

• Intervention: treatment with apixaban or vitamin K antagonist, and aspirin 
or placebo concomitant with P2Y12 inhibitor

• Exclusions: anticoagulation for other indications (e.g. prosthetic valves), 
severe renal insufficiency, history of intracranial hemorrhage, recent or 
planned CABG, coagulopathy or ongoing bleeding



AUGUSTUS Outcomes

• Primary outcome: major or clinically relevant non-major bleeding at 6 
months

• Secondary outcomes:
• Composite death or hospitalization at 6 months

• Composite death or ischemic events (e.g. stroke, MI, stent thrombosis) at 6 
months

• Exploratory outcomes: individual components of secondary outcomes



n =4614













Limitations

• Clopidogrel major P2Y12 inhibitor (>90%)

• Low time in therapeutic range for warfarin use (59%)

• Open-label design

• Generalization to other DOACs



Take Aways from AUGUSTUS

• “Dual therapy” with apixaban + P2Y12 inhibitor appears to decrease 
risk of bleeding compared to “triple therapy” with apixaban + ASA + 
P2Y12 inhibitor without increasing risk of stroke, MI or stent 
thrombosis

• Dual therapy appears to decrease hospitalization rates and risk for 
stroke



Vaping kills: new respiratory illness 
from e-cigarette use





EVALI

• E-cigarette, or vaping, product use associated lung injury (EVALI)

• Epidemiology
• Earliest reported cases 201415

• As of Oct 8, 2019, 1,299 reported cases16

• 76% of cases involved combination nicotine and tetrahydrocannabinol (THC) 
or cannabidiol (CBD)

• E-cigarette use: 20.8% of U.S. high school students, 3.2% U.S. adults17,18

• Pathophysiology



EVALI Clinical Presentation

• Duration of symptoms prior to presentation: 6 days

• Respiratory symptoms 
• SOB (87%),cough (83%), chest pain (55%)

• Rhinorrhea, sneezing, congestion typically absent

• Gastrointestinal symptoms
• Nausea (70%), vomiting (66%), diarrhea (43%), abdominal pain (43%)

• Exam
• Tachycardia (64%), tachypnea (43%), fever (29-53%), hypoxia (31%)



EVALI Clinical Presentation

• Labs
• Elevated ESR (93%), leukocytosis (87%), electrolyte abnormality (hypoK, 

hypoNa – 33%)

• Bronchoscopy: PMNs (65%), lipid laden macrophages (50%), eos (0%)

• Lung biopsy: mild and nonspecific inflammation, acute diffuse alveolar 
damage and foamy macrophages, and interstitial and peribronchiolar
granulomatous pneumonitis

• Imaging
• Abnormal findings (91%), bilateral lung opacities (91%), pleural effusion 

(10%), pneumothorax (8%), 





EVALI Case Definition

• Use of e-cigarette or dabbing during the 90 days before symptom 
onset
• AND

• Pulmonary infiltrate, such as opacities on plain film chest radiograph 
or ground-glass opacities on CT
• AND

• Absence of pulmonary infection on initial workup (require negative 
respiratory viral panel + all other clinically indicated respiratory 
infectious disease testing)*
• AND

• No evidence in medical record of alternative plausible diagnoses

*Probable case: if infection identified but is believed not the sole cause



EVALI Management

• Indications for hospital admission: O2 sat < 95% on RA, in respiratory 
distress, or have comorbidities that compromise pulmonary reserve

• Corticosteroids might be helpful
• Among 140 cases reported to CDC who received corticosteroids, 82% improved

• Empiric antibiotic, antivirals (influenza) as initially appropriate given 
overlap of symptoms

• Follow up
• 1-2 weeks post discharge – assess O2 and consider repeat CXR
• 1-2 months – consider PFTs



Reporting Suspected EVALI

• All suspected cases – report to NM DOH

• Detailed history of substance used, sources, duration and frequency, 
device used, and how used recommended



Summary

• Consider oral antibiotics for selected cases of OM/septic arthritis

• Add empiric MRSA/Pseudomonas coverage for all CAP patients with past 
isolates within 1 year, severe CAP if validated risk factors or past 
hospitalization + parenteral antibiotics within 90 days

• Chose regimen of apixaban/clopidogrel for patients with PCI/atrial 
fibrillation

• Add e-cigarette use to my social histories and maintain high index of 
suspicion for EVALI
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Thank you!
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