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Oral is the New IV* 
 
BOTTOM LINE: Oral antimicrobials are safe and effective in the treatment of most common infections. 
 

BUSTING ANTIMICROBIAL MYTHS 
1. Intravenous (IV) is “better” than oral (PO) - FALSE 
2. Sick patients require IV therapy - FALSE 

 
Background:  
Historical medical dogma suggests that IV antimicrobials are better – “stronger”, more effective, safer – than oral 
antimicrobials for treatment of many infections. As a result, IV antimicrobials are often prescribed or prolonged in 
situations where oral antimicrobials would be appropriate. A growing body of high-quality evidence demonstrates 
that oral antimicrobials are non-inferior to IV antimicrobials in the settings of complicated urinary tract infections, 
complicated intra-abdominal infections, bone and joint infections, bacteremia, and endocarditis (Table 1)1.  
 
Oral antimicrobials also have many benefits, including avoidance of peripheral IV lines and central venous 
catheters (such as PICCs) and their associated complications, shorter hospital stays, improved quality of life, 
reduced carbon footprint, and lower costs for patients and the healthcare system2-7. 
 
Efficacy: 
In order to ensure adequate efficacy of oral antimicrobials, patients should meet the following criteria:  

• able to take and absorb oral medications 
• NO hypotension/shock (i.e. gut circulation NOT impaired).  

 
Oral antimicrobials should also be culture- and susceptibility-directed wherever possible, have high oral 
bioavailability, and be used at an optimal dosage for site of infection and patient demographics (e.g. age, weight, 
renal function) (Table 2).  
 
Table 1: Summary of Evidence to Support Oral Therapy by Infection Type (adapted from Oral Antibiotic 
RCTs | mysite (bradspellberg.com)) 
 

Type of Infection Number of RCTs Total number of 
patients 

% Success  
PO vs IV 

Complicated urinary tract infection (cUTI) 48-11 264 89% vs 84% 
Complicated intra-abdominal infection 
(cIAI) 

712-18 1763 83% vs 81% 

Osteomyelitis (OM) 930-38 1381 84% vs 83% 
Bacteremia** 1119-29 850 81% vs 76% 
Infective Endocarditis (IE) 339-41 523 77% vs 70% 

**Oral therapy not appropriate for management of Staphylococcus aureus bacteremia without Infectious Diseases involvement. 

The 34 randomized controlled trials (RCTs) in Table 1 demonstrated either no difference in clinical efficacy, or 
superiority of oral versus IV-only antimicrobial therapy, including for mortality. In no study was IV-only treatment 
superior in efficacy.  The frequency of line-related adverse events and duration of inpatient hospitalization were 
both greater in IV-only antimicrobial therapy groups. 
 
 
 
 
*Permission for use granted Feb 15, 2024 by Dr. Brad Spellberg 

https://www.bradspellberg.com/oral-antibiotics
https://www.bradspellberg.com/oral-antibiotics
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Table 2: Oral antimicrobial options for transition from intravenous 

Oral Antimicrobial Organisms Targeted* 

Oral 
Bioavailability42-44 

(more available from 
Bugs & Drugs) 

Type of Infection Oral Adult Dose** 

Amoxicillin Gram positive incl. 
Streptococcus spp, 
Enterococcus faecalis  

80% cUTI 500 mg TID 
cIAI 500 mg TID 
OM 1 g TID 
Bacteremia*** 1 g TID 

Amoxicillin-
clavulanate 

Gram positive incl. 
Streptococcus spp, 
MSSA and 
Enterococcus faecalis, 
Gram-negatives, 
anaerobes 

Amoxicillin 80%; 
clavulanate 30-98% 

cUTI 875-125 mg BID 
cIAI 875-125 mg BID 
OM 875-125 mg TID 
Bacteremia*** 875-125 mg BID-TID 

Cephalexin Streptococcus spp., 
MSSA 

90% OM 1 g QID 

Ciprofloxacin Gram negatives, incl. 
Pseudomonas 
aeruginosa 

70% cUTI 500-750 mg BID 
cIAI 500-750 mg BID 
OM 750 mg BID 
Gram negative 
Bacteremia 

500-750 mg BID 

Doxycycline MSSA, MRSA, some 
Gram negatives 

95% OM 
Bacteremia*** 

100 mg BID 

Fluconazole Candida spp 90% cUTI, cIAI, OM, 
Candidemia, IE† 

400 – 800 mg daily 

Linezolid Gram positive, incl. 
MRSA and VRE 

100% OM, Bacteremia, 
IE† 

600 mg BID 

Metronidazole Anaerobes 100% IAI 500 mg BID 
OM 500 mg TID 
Bacteremia 500 mg BID 

Sulfamethoxazole
-trimethoprim 

Beta-hemolytic 
streptococci, MSSA, 
MRSA, some Gram 
negatives 

85% cUTI 1 DS BID 
cIAI 1 DS BID 
OM 2 DS BID 
Bacteremia*** 1-2 DS BID 

MSSA, MRSA Staph IE†45 2 DS TID 
*General guide - should be confirmed with susceptibility results.  
**Dose in non-obese adult patients with normal renal and hepatic function. Antibiotics can be given orally or via feeding tubes. 
***ID consultation recommended for consideration of oral therapy for Enterococcal/Staphylococcal bacteremia  
† ID consultation recommended for consideration of oral therapy for IE. 
Abbreviations:  cUTI = complicated urinary tract infection; cIAI = complicated intra-abdominal infection; IE = infective endocarditis; MRSA = 
methicillin-resistant S. aureus; MSSA = methicillin-susceptible S. aureus; OM = osteomyelitis; VRE = vancomycin-resistant Enterococcus spp 

http://bugsanddrugs.org/CBDF851F-E10D-45D1-9AE4-2F63EC8B2F2B


Prepared by: Jordana Fersovich MD, Adult Infectious Diseases PGY4 Subspecialty Resident; fersovic@ualberta.ca 
Reviewed by: Isabelle Chiu MD, FRCPC, FAMMI, FIDSA, Program Director, Adult Infectious Diseases, University of Alberta,  

Susan Fryters, BScPharm, ACPR, Antimicrobial Stewardship/ID pharmacist, Edmonton Zone  
© 2024 Alberta Health Services, Drug Utilization & Stewardship, Pharmacy Services. All rights reserved. Permissions contact: AHS.PharmacyTherapeuticsDUS@ahs.ca. This information is intended for 
general information only. Although reasonable efforts were made to confirm the accuracy of the information, Alberta Health Services does not make any representation or warranty, express, implied or 
statutory, as to the accuracy, reliability, completeness, applicability or fitness for a particular purpose of such information. This material is not a substitute for the advice of a qualified health professional. 

                         

 

 

  

 

 

Pharmacy              
Services  Antimicrobial Stewardship Backgrounder 

 

Issue 26 – May 2024 

References 

1Wald-Dickler N, Holtom PD, Phillips MC, et al. Oral is the new IV. Challenging decades of blood and bone infection dogma: a 
systematic review. Am J Med 2022;135(3):369-79. 
2Dychter SS, Gold DA, Carson D, et al. Intravenous therapy: a review of complications and economic considerations of 
peripheral access. J Infusion Nursing 2012;35(2):84-91. 
3Krah NM, Bardsley T, Nelson R et al. Economic burden of home antimicrobial therapy: OPAT versus oral therapy. Hospital 
Pediatrics 2019;9(4):234-40. 
4Paladino JA, Sperry HE, Backes JM, et al. Clinical and economic evaluation of oral ciprofloxacin after an abbreviated course 
of intravenous antibiotics. Am J Med 1991;91(5):462-70. 
5van den Bosch CM, Hulscher ME, Akkermans RP, et al. Appropriate antibiotic use reduces length of hospital stay. J 
Antimicrob Chemother 2017;72(3):923-32. 
6Tejaswini YS, Challa SR, Nalla KS, et al. Practice of intravenous to oral conversion of antibiotics and its influence on length 
of stay at a tertiary care hospital: a prospective study. J Clin Diagn Res 2018;12(3). 
7Spoorenberg V, Hulscher ME, Akkermans RP, et al. Appropriate antibiotic use for patients with urinary tract infections 
reduces length of hospital stay. Clin Infect Dis 2014;58(2):164-9. 
8Mombelli G, Pezzoli R, Pinoja-Lutz G, et al. Oral vs intravenous ciprofloxacin in the initial empirical management of severe 
pyelonephritis or complicated urinary tract infections: a prospective randomized clinical trial. Arch Intern Med 1999;159:53-8 
9Fang GD, Brennen C, Wagener M, et al. Use of ciprofloxacin versus use of aminoglycosides for therapy of complicated 
urinary tract infection: prospective, randomized clinical and pharmacokinetic study. Antimicrob Agents Chemother 
1991;35:1849-55. 
10Cherubin C, Stilwell S. Norfloxacin versus parenteral therapy in the treatment of complicated urinary tract infections and 
resistant organisms. Scand J Infect Dis1986;48(suppl):32-7 
11Fass RJ, Plouffe JF, Russell JA. Intravenous/oral ciprofloxacin versus ceftazidime in the treatment of serious infections. Am 
J Med 1989;87(5A):164S-168S. 
12Chen Y-N, Chen Y-S, Shin-jung Lee S, et al. A pilot study of oral fleroxacin once daily compared with conventional therapy 
in patients with pyogenic liver abscess. J Microbiol Immunol Infect 2002;35:179-83. 
13Molton JS, Chan M, Kalimuddin S, et al. Oral vs intravenous antibiotics for patients with Klebsiella pneumoniae liver 
abscess: a randomized, controlled noninferiority study.  Clin Infect Dis 2020;71(4):952-9. 
14Solomkin JS, Reinhart HH, Dellinger EP, et al. Results of a randomized trial comparing sequential intravenous/oral 
treatment with ciprofloxacin plus metronidazole to imipenem/cilastatin for intra-abdominal infections. The Intra-Abdominal 
Infection Study Group. Ann Surg 1996;223(3):303-15. 
15Cohn S, Lipsett PA, Buchman TG, et al. Comparison of intravenous/oral ciprofloxacin plus metronidazole versus 
piperacillin/tazobactam in the treatment of complicated intraabdominal infections. Ann Surg 2000;232(2):254-62. 
16Wacha H, Warren B, Bassaris H, et al. Comparison of sequential intravenous/oral ciprofloxacin plus metronidazole with 
intravenous ceftriaxone plus metronidazole for treatment of complicated intra-abdominal infections.  Surg Infect 
2006;7(4):341-54. 
17Fraser JD, Aguayo P, Leys CM, et al. A complete course of intravenous antibiotics vs a combination of intravenous and oral 
antibiotics for perforated appendicitis in children: a prospective, randomized trial. J Pediatr Surg 2010;45:1198-1202. 
18Arnold MR, Wormer BA, Kao AM, et al. Home intravenous versus oral antibiotics following appendectomy for perforated 
appendicitis in children: a randomized controlled trial. Pediatr Surg Int 2018;34(12):1257-68. 
19San Pedro G, Cammarata SK, Oliphant TH, et al. Linezolid versus ceftriaxone/ cefpodoxime in patients hospitalized for the 
treatment of Streptococcus pneumoniae pneumonia. Scan J Infect Dis 2002;34:720-8. 
20Deville JG, Adler S, Azimi PH, et al. Linezolid versus vancomycin in the treatment of known or suspected resistant Gram-
positive infections in neonates. Ped Infect Dis J 2003;22:S158-S163. 
21Jantausch BA, Deville J, Adler S, et al. Linezolid for the treatment of children with bacteremia or nosocomial pneumonia 
caused by resistant Gram-positive bacterial pathogens. Ped Infect Dis J 2003;22:S164-S171. 
22Kaplan SL, Deville JG, Yogev R, et al. Linezolid versus vancomycin for treatment of resistant Gram-positive infections in 
children. Ped Infect Dis J 2003; 22:677-85 
23Schrenzel J, Harbarth S, Schockmel G, et al. A randomized clinical trial to compare fleroxacin-rifampicin with flucloxacillin or 
vancomycin for the treatment of staphylococcal Infection. Antimicrob Agents Chemother 1991; 35:538–41. 
24Wilcox M, Nathwani D, Dryden M. Linezolid compared with teicoplanin for the treatment of suspected or proven Gram-
positive infections. J Antmicrob Chemother 2004;53:335–44. 
25Wilcox M, Tack KJ, Bouza E, et al. Complicated skin and skin-structure infections and catheter-related bloodstream 
infections: noninferiority of linezolid in a phase 3 study. Clin Infect Dis 2009; 48:203-12 
26Amodio-Groton M, Madu A, Madu CN, et al. Sequential parenteral and oral ciprofloxacin regimens versus parenteral therapy 
for bacteremia--a pharmacoeconomic analysis. Ann Pharmacol 1996;30:596–602. 
27Monmontourpaj T, Montakantikul P, Mootsikapun P, et al.  A prospective, randomized, double dummy, placebo-controlled 
trial of oral cefditoren pivoxil 400 mg once daily as switch therapy after intravenous ceftriaxone in the treatment of acute 
pyelonephritis. Int J Infect Dis 2012;16:e843-9. 



Prepared by: Jordana Fersovich MD, Adult Infectious Diseases PGY4 Subspecialty Resident; fersovic@ualberta.ca 
Reviewed by: Isabelle Chiu MD, FRCPC, FAMMI, FIDSA, Program Director, Adult Infectious Diseases, University of Alberta,  

Susan Fryters, BScPharm, ACPR, Antimicrobial Stewardship/ID pharmacist, Edmonton Zone  
© 2024 Alberta Health Services, Drug Utilization & Stewardship, Pharmacy Services. All rights reserved. Permissions contact: AHS.PharmacyTherapeuticsDUS@ahs.ca. This information is intended for 
general information only. Although reasonable efforts were made to confirm the accuracy of the information, Alberta Health Services does not make any representation or warranty, express, implied or 
statutory, as to the accuracy, reliability, completeness, applicability or fitness for a particular purpose of such information. This material is not a substitute for the advice of a qualified health professional. 

                         

 

 

  

 

 

Pharmacy              
Services  Antimicrobial Stewardship Backgrounder 

 

Issue 26 – May 2024 

28Park TY, Choi JS, Song TJ, et al. Early oral antibiotic switch compared with conventional intravenous antibiotic therapy for 
acute cholangitis with bacteremia. Dig Dis Sci 2014;59:2790-6. 
29Omrani AS, Abujarir SH, Ben Abid F, et al. Switch to oral antibiotics in Gram-negative bacteraemia; a randomised, open-
label, clinical Trial.  Clin Microbiol Infect 2023.  ePub. 
30Greenberg RN, Tice AD, Marsh PK, et al. Randomized trial of ciprofloxacin compared with other antimicrobial therapy in the 
treatment of osteomyelitis. Am J Med 1987;82:266–9. 
31Gentry LO, Rodriguez GG. Oral ciprofloxacin compared with parenteral antibiotics in the treatment of osteomyelitis. 
Antimicrob Agents Chemother 1990;34:40–3. 
32Mader JT, Cantrell JS, Calhoun J. Oral ciprofloxacin compared with standard parenteral antibiotic therapy for chronic 
osteomyelitis in adults. J Bone Joint Surg Am 1990;72:104–10. 
33Gentry LO, Rodriguez-Gomez G. Ofloxacin versus parenteral therapy for chronic osteomyelitis. Antimicrob Agents 
Chemother 1991;35:538–41. 
34Gomis M, Barberan J, Sanchez B, et al. Oral ofloxacin versus parenteral imipenem-cilastatin in the treatment of 
osteomyelitis. Rev Esp Quimioter 1999;12:244–9. 
35Schrenzel J, Harbarth S, Schockmel G, et al. A randomized clinical trial to compare fleroxacin-rifampicin with flucloxacillin or 
vancomycin for the treatment of staphylococcal infection. Clin Infect Dis 2004;39:1285-92. 
36Euba G, Murillo O, Fernandez-Sabe N, et al. Long-term follow-up trial of oral rifampin-cotrimoxazole combination versus 
intravenous cloxacillin in treatment of chronic staphylococcal osteomyelitis. Antimicrob Agents Chemother 2009;53:2672–6. 
37Li H-K, Rombach I, Zambellas R, et al. Oral versus intravenous antibiotics for bone and joint infection. New Engl J Med 
2019;380:425-36. 
38Manning L, Metcalf S, Dymock M, et al.  Short- versus standard-course intravenous antibiotics for peri-prosthetic joint 
infections managed with debridement and implant retention: a randomised pilot trial using a desirability of outcome ranking 
(DOOR) endpoint.  Int J Antimicrob Agents 2022 60: 106598. (note, IV arm was 6 wks IV then 6 wks oral) 
39Stamboulian D, Bonvehi P, Arevalo C, et al. Antibiotic management of outpatients with endocarditis due to penicillin-
susceptible streptococci. Rev Infect Dis 1991;13(suppl 2):S160-3. 
40Heldman AW, Hartert TV, Ray SC, et al. Oral antibiotic treatment of right-sided staphylococcal endocarditis in injection drug 
users: prospective randomized comparison with parenteral therapy. Am J Med 1996;101(1):68-76. 
41Iversen K, Ihlemann N, Gill SU, et al. Partial oral versus intravenous antibiotic treatment of endocarditis. N Engl J Med 
2019;380(5):415-424 & Bundgaard H, Ihlemann N, Gill SU, et al. Long-term outcomes of partial oral treatment of endocarditis. 
N Engl J Med 2019;380(14):1373-4. 
42Ullah I, Ali E. Bioavailability of antibiotics and their toxicity. Antibiotics and antimicrobial resistance genes: Environmental 
Occurrence and Treatment Technologies 2020:211-38. 
43Bennett JE, Dolin R, Blaser MJ. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases E-Book: 2-
Volume Set. Elsevier Health Sciences; 2019 Aug 8. 
44Alberta Health Services. (2024, February 1). IV to PO Switch Recommendations. Bugs & Drugs. Accessed February 15, 
2024, from https://www.bugsanddrugs.org/CBDF851F-E10D-45D1-9AE4-2F63EC8B2F2B 
45 McDonald EG, Agrey G, Aslan AT, et al.  Guidelines for diagnosis and management of infective endocarditis in adults.  A 
WikiGuidelines Group consensus statement. JAMA Network Open 2023;6:e2326366. 
 

 

   

https://www.bugsanddrugs.org/CBDF851F-E10D-45D1-9AE4-2F63EC8B2F2B

