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Misbelief:
1. IV route is more effective
2. IV route has better tissue penetration
3. The broader the better
4. The longer the safer

Inappropriate route of administration of antimicrobials
Inappropriate choice of antimicrobials
Longer-than-necessary duration

Llor C, Bjerrum L. Antimicrobial resistance: risk associated with antibiotic overuse and initiatives 
to reduce the problem. Therapeutic Advances in Drug Safety. 2014;5(6):229-241.
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Antimicrobial Resistance (AMR) 

A global disease burden study has estimated that in 2021 there were 
4.71 million deaths associated with bacterial AMR, including 1.14 million 
deaths attributable to bacterial AMR.

The World Bank estimates that AMR could result in US$ 1 trillion additional 
healthcare costs by 2050, and US$ 1 trillion to US$ 3.4 trillion gross 
domestic product (GDP) losses per year by 2030.

Forecasts show that an estimated 1.91 million deaths attributable to 
AMR and 8.22 million deaths associated with AMR could occur globally in 
2050.

GBD 2021 Antimicrobial Resistance Collaborators. Global burden of bacterial antimicrobial resistance 1990-2021: a systematic analysis with 
forecasts to 2050. The Lancet. 2024;404(10459):1199-1226. doi:10.1016/S0140-6736(24)01867-1

Jonas OB, Irwin A, Berthe FCJ, Le Gall FG, Marquez PV. Drug-resistant infections: a threat to our economic future. Vol 2. World Bank Group; 
2017. https://documents.worldbank.org/en/publication/documents-reports /documentdetail/323311493396993758/final-report
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Institutional level

Harm:
• Cost
 IV Levofloxacin ($20.2/day)
 PO Levofloxacin ($1.21/day)

• Hospital occupancy
• Nursing time / manpower:
 Oral: 2.42 min
 IV Bolus: 5.53 min
 IV infusion: 10.27 min

• Environmental impact

Michelle Tan, Neil Powell, Daniel Hearsey, P35 Impact of IV to oral antibiotic switch 
optimization on nurse time and plastic waste at the Royal Cornwall Hospital Trust, JAC-

Antimicrobial Resistance, Volume 6, Issue Supplement_2, August 2024, dlae136.039

Prolonged 
Duration

IV Route

Broad-spectrum 
Antimicrobials
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Individual Level

Harm:
• AMR
• Phlebitis
• Disruption of microbiome
• Clostrioides difficile infection
• Increasing risk of secondary infections
• Hospital-acquired Infection
• Restraint / Immobilization
• Prolonged hospitalization
• Financial Cost
• Adverse drug reactions from antimicrobials

……. and not exhaustive

Broad-spectrum 
Antimicrobials

Prolonged 
Duration

IV Route

Li HK, Agweyu A, English M, Bejon P. An unsupported preference for intravenous antibiotics. PLoS Med 2015;12:e1001825.

Nathwani D, Lawson W, Dryden M, Stephens J, Corman S, Solem C, et al. Implementing criteria-based early switch/early discharge programmes: a 
European perspective. Clin Microbiol Infect 2015;21:S47e55.
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What could offer help ?

 International and Local Guidelines

 Evidence-based Medicine
 Randomized Controlled Trials (RCTs)
 Meta-analysis / Systematic Review

 Pharmacological Studies

Misbelief:
1. IV route more effective
2. IV route has better tissue 

penetration
3. The broader the better
4. The longer the safer

Yek, C., Lawandi, A., Evans, S. R., & Kadri, S. S. (2023). Which trial do we need? Optimal 
antibiotic duration for patients with sepsis. Clinical microbiology and infection : the official 

publication of the European Society of Clinical Microbiology and Infectious Diseases, 29(10), 
1232–1236.
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Shorter Course of Antibiotics

Lee, R. A., Centor, R. M., Humphrey, L. L., Jokela, J. A., Andrews, R., Qaseem, A., Scientific 
Medical Policy Committee of the American College of Physicians, Akl, E. A., Bledsoe, T. A., 

Forciea, M. A., Haeme, R., Kansagara, D. L., Marcucci, M., Miller, M. C., & Obley, A. J. (2021). 
Appropriate Use of Short-Course Antibiotics in Common Infections: Best Practice Advice From 

the American College of Physicians. Annals of internal medicine, 174(6), 822–827. 

7 is no longer a 
magic number
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Shorter Course of Antibiotics

Davar, K., Clark, D., Centor, R. M., Dominguez, F., Ghanem, B., Lee, R., Lee, T. C., McDonald, E. G., Phillips, 
M. C., Sendi, P., & Spellberg, B. (2022). Can the Future of ID Escape the Inertial Dogma of Its Past? The 
Exemplars of Shorter Is Better and Oral Is the New IV. Open forum infectious diseases, 10(1), ofac706.
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Shorter Course of IV Antibiotics

Lee, T. C., Prosty, C. J., Fralick, M., Huttner, A., McDonald, E. G., Molina, J., Paul, 
M., Pinto, R., Rishu, A., von Dach, E., Yahav, D., Fowler, R., & Daneman, N. (2025). 
Seven vs Fourteen Days of Antibiotics for Gram-Negative Bloodstream Infection: 

A Systematic Review and Noninferiority Meta-Analysis. JAMA network open, 
8(3), e251421. 
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Shorter Course of IV Antibiotics

demonstrates similar rates of 30-day all-cause mortality and
recurrent infection

Ranganath, N., Hassett, L. C., Saleh, O. M. A., & Yetmar, Z. A. (2024). Short versus prolonged 
duration of therapy for Pseudomonas aeruginosa bacteraemia: a systematic review and meta-

analysis. The Journal of hospital infection, 148, 155–166.

6-11 days vs 12-21 days

analyzing 6 retrospective cohort studies totally 1746 patients 

14 is no longer a 
magic number
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Shorter Course of IV Antibiotics

Wald-Dickler, N., Holtom, P. D., Phillips, M. C., Centor, R. M., Lee, R. A., Baden, R., & Spellberg, B. 
(2022). Oral Is the New IV. Challenging Decades of Blood and Bone Infection Dogma: A 

Systematic Review. The American journal of medicine, 135(3), 369–379.e1.

Early IV-to-Oral Switch !
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Early IV-to-oral switch

Landersdorfer, C. B., Gwee, A., & Nation, R. L. (2023). Clinical pharmacological considerations in an early intravenous to oral antibiotic 
switch: are barriers real or simply perceived?. Clinical microbiology and infection : the official publication of the European Society of 

Clinical Microbiology and Infectious Diseases, 29(9), 1120–1125. 
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Early IV-to-oral switch

Oral antibiotic therapy was noninferior to intravenous 
antibiotic therapy when used during the first 6 weeks for 
complex orthopedic infection, as assessed by treatment
failure at 1 year

Li H-K, Rombach I, Zambellas R, Walker S, et al. Oral versus intravenous antibiotics for bone and joint infection. 
New Eng J Med 2019; 380:425-36.

OVIVA

Parallel-group, randomized (1 : 1), open-label, non-inferiority trial

PO versus IV in the first 6 weeks

1054 participants
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Early IV-to-oral switch

433 Early switch ≤ 4 days vs 481 Prolonged IV

Tingsgård, S., Israelsen, S. B., Jørgensen, H. L., Østergaard, C., & Benfield, T. (2024). Early switch 
from intravenous to oral antibiotics for patients with uncomplicated gram-negative bacteremia. 

JAMA network open, 7(1), e2352314-e2352314.

Medial age: 73 vs 76
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Early IV-to-oral switch

More coming:
• The INVEST Trial
• The SOAB Trial
• The GOAT Trial
• and so on…….
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Hurdles

Misbelief
 Lack of awareness
 Lack of time
 Relied on past clinical experience
Worried about legal consequence
Moral injury

Misbelief:
1. IV route more effective
2. IV route has better tissue 

penetration
3. The broader the better
4. The longer the safer

Sendi, P., Nelson, S. B., Soriano, A., & Spellberg, B. (2023). Early switch from intravenous to oral 
anti-microbial therapy in infectious diseases. Clinical microbiology and infection : the official 

publication of the European Society of Clinical Microbiology and Infectious Diseases, 29(9), 
1117–1119.
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What could we do further?
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No ‘One Size Fits All’  

 Multi-factorial dependency

Age/Comorbidities
Swallowing 
GI condition

Oral bioavailability
Drug-drug Interaction

Identity 
Susceptibility

Types and Site of Infection
Source control

A.I. / Machine Learning ? Bolton, W. J., Wilson, R., Gilchrist, M., Georgiou, P., Holmes, A., & Rawson, T. M. (2024). 
Personalising intravenous to oral antibiotic switch decision making through fair interpretable 

machine learning. Nature communications, 15(1), 506.
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What could we do further?

 Antimicrobial Stewardship
• Recruit antimicrobial data from pharmacists
• Proactively discuss with case doctors concerning 

antimicrobial use
• Development of Proxy Indicators

 Infectious Disease Consults
• Causes of persistent fever
• Appropriate antimicrobials
• OPAT
• Early IV-to-oral switch

 Antimicrobial Allergy Delabelling
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Take Home Message

 ‘Shorter is better’ and ‘Oral is the New IV’ are 
supported by robust evidence

 Continued and concerted effort from all 
parties are of utmost importance
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Thank You !
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