
E D I T O R I A L  C O M M E N T A R Y

Clinical Infectious Diseases

1476 • cid 2019:69 (1 November) • EDITORIAL COMMENTARY

 

Received 6 December 2018; editorial decision 20 December 
2018; accepted 28 December 2018; published online January 
7, 2019.

Correspondence: B.  Spellberg, 2051 Marengo St, Los 
Angeles, CA 90033 (bspellberg@dhs.lacounty.gov).
Clinical Infectious Diseases®  2019;69(9):1476–9
© The Author(s) 2019. Published by Oxford University Press for 
the Infectious Diseases Society of America. All rights reserved. 
For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/ciy1134

Short-course Antibiotic Therapy—Replacing Constantine 
Units With “Shorter Is Better”
Noah Wald-Dickler1,2 and Brad Spellberg1,2 
1Los Angeles County and University of Southern California (LAC+USC) Medical Center, and 2Division of Infectious Diseases, Keck School of Medicine at University of Southern California,  
Los Angeles

(See the Major article by Fernandez-Lazaro et al on pages 1467–75.)

Keywords. antibiotic stewardship; short-course therapy; durations of therapy; antibiotic resistance.

Ten years ago, Dr Lou Rice gave a key-
note address at the annual meeting of the 
Infectious Diseases Society of America 
[1]. In his address, Dr Rice pointed out 
that treating bacterial infections for only 
as long as necessary was probably the 
safest and most achievable means to re-
duce unnecessary antibiotic use [1]. He 
also pointed out that many traditional 
antibiotic courses are unnecessarily long. 
Indeed, durations of antibiotic therapy for 
most bacterial infections are based on the 
fact that the week has 7 days in it, resulting 
in traditional 7- to 14-day antibiotic 
courses [2]. And the modern week has 
7 days in it because the Roman Emperor 
Constantine the Great said so in 321 CE 
[2]. Had Constantine chosen a 4-day week, 
providers would likely routinely prescribe 
4- to 8-day courses of therapy.

Fortunately, in the last 25 years, clin-
ical investigators have clarified necessary 
antibiotic durations by conducting over 
40 randomized controlled trials (RCT) 
comparing short course vs traditional 
courses of antibiotics for a variety of bac-
terial infections (Table 1). Interestingly, 

in many cases, the short-course regi-
mens were not based on “Constantine 
units” of duration. In every RCT thus 
far published for the diseases shown in 
Table 1, short-course therapy was just 
as effective as longer courses and often 
with better point estimates of clinical 
success, fewer adverse events, and/or di-
minished emergence of resistance at the 
site of infection [2–5].

Based on such a potent tour de force 
of data, one might expect short-course 
therapy to have become the standard of 
care in the decade since Dr Rice’s keynote 
address. Alas, however, a recent study 
found that only 1 in 3 Infectious Diseases 
specialists recommend short-course re-
gimens across many countries [32]. The 
rate is likely lower among providers of 
other specialties, who prescribe by far the 
majority of antibiotics.

In this issue of Clinical Infectious 
Diseases, Fernandez-Lazaro et  al add to 
our knowledge of who is, or is not, pre-
scribing short-course antibiotic regimens 
[33]. They conducted an exhaustive retro-
spective study of 5.6 million outpatient 
antibiotic courses prescribed by 10  616 
Family Medicine specialists in Ontario, 
Canada, from March 2016 to February 
2017. Unfortunately, the authors found 
that the median duration of antibiotic re-
gimens was 7–8 days (38%), less than 25% 
of prescriptions were shorter than 7 days, 
and substantially more than 30% were for 
longer than 8  days. Such long durations 

of therapy are unlikely warranted for 
most routine bacterial infections treated 
with outpatient oral antibiotics.

The authors deemed courses longer 
than 8 days to be “prolonged” and sought 
to determine factors associated with pre-
scribing prolonged courses of therapy. An 
important limitation of the study was the 
inability to link individual prescriptions 
to clinical diagnoses. For most infections 
treated with oral outpatient therapy, it is 
likely that even 7–8 days of therapy were 
excessive (Table 1). Thus, the results are 
a conservative estimate of the overpre-
scription of antibiotics.

In a sign of hope for the future, by 
multivariate analysis, the authors found 
that early career physicians (<11  years 
since graduation from medical school) 
were significantly less likely to prescribe 
prolonged courses than mid- or late-ca-
reer physicians. Late-career physicians 
(≥25  years since medical school) did 
the worst. Other factors associated with 
prolonged courses included practice in a 
rural setting, patients with more comor-
bidities, and patients who cared for pro-
portionately more children. One might 
speculate that practicing in rural areas 
(where follow-up and continuity might 
be more limited), or caring for patients 
with more comorbidities, and/or more 
children, imparts a greater sense of risk 
and fear to the provider, resulting in a 
more conservative approach to anti-
biotic prescriptions (eg, longer courses 
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of therapy). The fact that physicians with 
more years of practice tended to pre-
scribe longer courses may reflect training 
in the previous era of tremendous hubris 
regarding the invincibility of antibiotics 
[34, 35] and prior to any notions or sys-
tematic implementation of antimicrobial 
stewardship.

The improved prescribing practices of 
younger physicians offer the hope that as 
older physicians who have not adapted 
to changes in evidenced-based medicine 
retire, overall prescribing practices will 
improve. However, younger physicians 
should beware of their own hubris, be-
cause they still more often than not pre-
scribed unnecessarily long courses of 
antibiotics. Furthermore, as mentioned, 
the expert who first publicly called 
out providers for prescribing excessive 
courses of antibiotics was a highly experi-
enced provider [1], as are many of the 
leading experts in the field of antimicro-
bial stewardship [36–38]. Thus, when it 
comes to years of practice, perhaps it may 
be most accurately concluded that we 
all perform similarly poorly, with some 
more poorly than others.

In seeking to improve provider pre-
scribing behaviors for the future, as 
Lazaro-Fernando et al point out, we need 
to close significant antimicrobial steward-
ship knowledge gaps among medical stu-
dents [39], pharmacy students [40], and 
postgraduate house staff [41]. Perhaps 
more discouraging, these training and 
knowledge gaps are even mirrored by 

deficiencies in antimicrobial stewardship 
curricula of Infectious Disease fellows, 
the present and future champions of this 
movement [42]. Educational programs 
targeting students and early learners 
need to be implemented as part of core 
curricula.

Although education is a cornerstone 
of antibiotic stewardship efforts, it must 
also be bolstered by other efforts. By it-
self, education fails time and again to 
overcome deeply ingrained inappro-
priate prescribing decisions driven 
by fear [43]. Countering the fear that 
underlies poor antibiotic prescribing 
habits is necessary. Recent efforts have 
demonstrated that interventions geared 
toward countering fear with other forms 
of psychological pressure, including the 
gentle nudge of public commitment, 
peer comparison by audit and feedback, 
accountable justification, and so forth, 
can improve antibiotic prescribing be-
haviors [44–46].

A recently described, new psycho-
logical approach is the use of the ex-
pected practice [47]. Expected practices 
are care standards developed by broad 
coalitions of primary and specialty care 
providers and approved by medical staff 
committees and institutional leadership. 
They set stronger standards than guide-
lines, standards that are expected to be 
complied with unless specific clinical cir-
cumstances dictate otherwise, in which 
case providers are expected to docu-
ment why in the medical record. The use 

of expected practices shifts the sense of 
medical-legal responsibility from a pro-
vider to the institution and can provide 
psychological reassurance around chan-
ging care standards. A recent application 
of an expected practice around duration 
of antibiotic therapy resulted in a sub-
stantial decrease in antibiotic usage at a 
large, public hospital, where historically 
medical-legal fears were commonly ver-
balized as a reason to not prescribe short-
course therapy [48]. Thus, increasingly 
we are learning that psychological tools 
can help drive behavioral change among 
providers, including in the field of anti-
biotic stewardship.

The practice of medicine is constantly 
evolving as the results of new research 
become available, and as secular trends 
change over time (eg, fluctuations in 
antibiotic resistance and new antibiotic 
development). Infectious Diseases prac-
titioners carry the burden of stewarding 
the life-saving, societal trust that is ef-
fective antibiotic therapy in the face 
of these changes. Irrespective of years 
spent in training, practice setting, or pa-
tient comorbidities, it is time to retire 
Constantine unit-based antibiotic dur-
ations and, for diseases which have been 
studied, adopt the mantra, “Shorter Is 
Better.”
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Table 1. Diseases for Which Short-course Antibiotic Therapy Has Been Found to Be Equally Effective to Longer Traditional Courses of Therapy (With 
References) 

Diagnosis Short (d) Long (d) Result

Community-acquired pneumonia [6–14] 3 or 5 7, 8, or 10 Equal

Hospital-acquired/ventilator-associated pneumonia [15, 16] 7–8 14–15 Equal

Complicated urinary tract infections/pyelonephritis [17–22] 5 or 7 10 or 14 Equal

Complicated/postoperative intraabdominal infections [23, 24] 4 or 8 10 or 15 Equal

Gram-negative bacteremia [25] 7 14 Equal

Acute exacerbation of chronic bronchitis/chronic obstructive pulmonary disease 
(meta-analysis of 21 trials [26])

≤5 ≥7 Equal

Acute bacterial skin and skin structure infections (cellulitis/major abscess) [27–29] 5–6 10 Equal

Chronic osteomyelitis [30] 42 84 Equal

Empiric neutropenic fever [31] Afebrile and 
stable × 72 h

Afebrile and stable × 72 h and with 
absolute neutrophil count > 500 

cells/μL

Equal



1478 • cid 2019:69 (1 November) • EDITORIAL COMMENTARY

Funding. This work was supported by the 
National Institutes of Allergy and Infectious 
Diseases at the National Institute of Health 
(grants R01 AI130060, R01 AI117211, R21 
AI132923) and Agency for Healthcare Quality 
Research (grant R01 HS025690).

Potential conflicts of interest. N. W. D. has 
no conflicts. In the last 12 months, B. S. has con-
sulted for Shionogi, Alexion, Synthetic Biologics, 
Paratek, TheoremDx, and Acurx, and has owned 
equity in Motif, BioAIM, Synthetic Biologics, 
Mycomed, and Exbaq. Both authors have submit-
ted the ICMJE Form for Disclosure of Potential 
Conflicts of Interest. Conflicts that the editors 
consider relevant to the content of the manu-
script have been disclosed.

References
1. Rice  LB. The Maxwell Finland Lecture: for the 

duration-rational antibiotic administration in an 
era of antimicrobial resistance and Clostridium dif-
ficile. Clin Infect Dis 2008; 46:491–6.

2. Spellberg B. The new antibiotic mantra—“shorter is 
better.” JAMA Intern Med 2016; 176:1254–5.

3. Spellberg  B. The maturing antibiotic man-
tra: “shorter is still better.” J Hosp Med 2018; 
13:361.362.

4. Royer S, DeMerle KM, Dickson RP, Prescott HC. 
Shorter versus longer courses of antibiotics for 
infection in hospitalized patients: a systematic 
review and meta-analysis. J Hosp Med 2018; 
13:336–42.

5. Hanretty  AM, Gallagher  JC. Shortened courses 
of antibiotics for bacterial infections: a system-
atic review of randomized controlled trials. 
Pharmacotherapy 2018; 38:674–87.

6. Singh  N, Rogers  P, Atwood  CW, Wagener  MM, 
Yu VL. Short-course empiric antibiotic therapy for 
patients with pulmonary infiltrates in the intensive 
care unit: a proposed solution for indiscriminate 
antibiotic prescription. Am J Respir Crit Care Med 
2000; 162:505–11.

7. Dunbar LM, Khashab MM, Kahn  JB, Zadeikis N, 
Xiang  JX, Tennenberg  AM. Efficacy of 750-mg, 
5-day levofloxacin in the treatment of communi-
ty-acquired pneumonia caused by atypical patho-
gens. Curr Med Res Opin 2004; 20:555–63.

8. Zhao X, Wu JF, Xiu QY, et al. A randomized con-
trolled clinical trial of levofloxacin 750 mg versus 
500  mg intravenous infusion in the treatment of 
community-acquired pneumonia. Diagn Microbiol 
Infect Dis 2014; 80:141–7.

9. Pakistan Multicentre Amoxycillin Short Course 
Therapy (MASCOT) pneumonia study group. 
Clinical efficacy of 3  days versus 5  days of oral 
amoxicillin for treatment of childhood pneumonia: 
a multicentre double-blind trial. Lancet 2002; 
360:835–41.

10. Greenberg  D, Givon-Lavi  N, Sadaka  Y, Ben-
Shimol  S, Bar-Ziv  J, Dagan  R. Short-course anti-
biotic treatment for community-acquired alveolar 
pneumonia in ambulatory children: a double-blind, 
randomized, placebo-controlled trial. Pediatr 
Infect Dis J 2014; 33:136–42.

11. el  Moussaoui  R, de  Borgie  CA, van  den  Broek  P, 
et al. Effectiveness of discontinuing antibiotic treat-
ment after three days versus eight days in mild to 
moderate-severe community acquired pneumonia: 
randomised, double blind study. Br Med J 2006; 
332:1355.

12. Uranga  A, España  PP, Bilbao  A, et  al. Duration 
of antibiotic treatment in community-acquired 

pneumonia: a multicenter randomized clinical 
trial. JAMA Intern Med 2016; 176:1257–65.

13. Dinh A, Davido B, Bouchand F, Duran C, Ropers J, 
Crémieux AC. Honey, I shrunk the antibiotic ther-
apy. Clin Infect Dis 2018; 66:1981–2.

14. Harris JA, Kolokathis A, Campbell M, Cassell GH, 
Hammerschlag  MR. Safety and efficacy of azith-
romycin in the treatment of community-acquired 
pneumonia in children. Pediatr Infect Dis J 1998; 
17:865–71.

15. Chastre J, Wolff M, Fagon JY, et al.; PneumA Trial 
Group. Comparison of 8 vs 15  days of antibiotic 
therapy for ventilator-associated pneumonia in 
adults: a randomized trial. J Am Med Assoc 2003; 
290:2588–98.

16. Capellier G, Mockly H, Charpentier C, et al. Early-
onset ventilator-associated pneumonia in adults 
randomized clinical trial: comparison of 8 versus 
15  days of antibiotic treatment. PLoS One 2012; 
7:e41290.

17. Jernelius  H, Zbornik  J, Bauer  CA. One or three 
weeks’ treatment of acute pyelonephritis? A  dou-
ble-blind comparison, using a fixed combination of 
pivampicillin plus pivmecillinam. Acta Med Scand 
1988; 223:469–77.

18. de Gier R, Karperien A, Bouter K, et al. A sequen-
tial study of intravenous and oral fleroxacin for 7 
or 14 days in the treatment of complicated urinary 
tract infections. Int J Antimicrob Agents 1995; 
6:27–30.

19. Talan  DA, Stamm  WE, Hooton  TM, et  al. 
Comparison of ciprofloxacin (7  days) and tri-
methoprim-sulfamethoxazole (14  days) for acute 
uncomplicated pyelonephritis pyelonephritis in 
women: a randomized trial. J Am Med Assoc 2000; 
283:1583–90.

20. Sandberg  T, Skoog  G, Hermansson  AB, et  al. 
Ciprofloxacin for 7 days versus 14 days in women 
with acute pyelonephritis: a randomised, open-la-
bel and double-blind, placebo-controlled, non-in-
feriority trial. Lancet 2012; 380:484–90.

21. Peterson J, Kaul S, Khashab M, Fisher AC, Kahn JB. 
A double-blind, randomized comparison of levo-
floxacin 750 mg once-daily for five days with cipro-
floxacin 400/500 mg twice-daily for 10 days for the 
treatment of complicated urinary tract infections 
and acute pyelonephritis. Urology 2008; 71:17–22.

22. Klausner HA, Brown P, Peterson J, et al. A trial of 
levofloxacin 750  mg once daily for 5  days versus 
ciprofloxacin 400 mg and/or 500 mg twice daily for 
10  days in the treatment of acute pyelonephritis. 
Curr Med Res Opin 2007; 23:2637–45.

23. Sawyer  RG, Claridge  JA, Nathens  AB, et  al.; 
STOP-IT Trial Investigators. Trial of short-course 
antimicrobial therapy for intraabdominal infection. 
N Engl J Med 2015; 372:1996–2005.

24. Montravers P, Tubach F, Lescot T, et al.; DURAPOP 
Trial Group. Short-course antibiotic therapy for 
critically ill patients treated for postoperative 
intra-abdominal infection: the DURAPOP ran-
domised clinical trial. Intensive Care Med 2018; 
44:300–10.

25. Yahav  D, Franceschini  E, Koppel  F, et  al. Seven 
versus fourteen days of antibiotic therapy for un-
complicated gram-negative bacteremia: a non-infe-
riority randomized controlled trial. Clin Infect Dis 
2018.

26. El Moussaoui R, Roede BM, Speelman P, Bresser P, 
Prins  JM, Bossuyt  PM. Short-course antibiotic 
treatment in acute exacerbations of chronic bron-
chitis and COPD: a meta-analysis of double-blind 
studies. Thorax 2008; 63:415–22.

27. Hepburn  MJ, Dooley  DP, Skidmore  PJ, Ellis  MW, 
Starnes WF, Hasewinkle WC. Comparison of short-
course (5  days) and standard (10  days) treatment 

for uncomplicated cellulitis. Arch Intern Med 2004; 
164:1669–74.

28. Prokocimer P, De Anda C, Fang E, Mehra P, Das A. 
Tedizolid phosphate vs linezolid for treatment of 
acute bacterial skin and skin structure infections: 
the ESTABLISH-1 randomized trial. J Am Med 
Assoc 2013; 309:559–69.

29. Moran GJ, Fang E, Corey GR, Das AF, De Anda C, 
Prokocimer P. Tedizolid for 6 days versus linezolid 
for 10 days for acute bacterial skin and skin-struc-
ture infections (ESTABLISH-2): a randomised, 
double-blind, phase 3, non-inferiority trial. Lancet 
Infect Dis 2014; 14:696–705.

30. Bernard  L, Dinh  A, Ghout  I, et  al.; Duration of 
Treatment for Spondylodiscitis (DTS) Study 
Group. Antibiotic treatment for 6 weeks versus 12 
weeks in patients with pyogenic vertebral osteomy-
elitis: an open-label, non-inferiority, randomised, 
controlled trial. Lancet 2015; 385:875–82.

31. Aguilar-Guisado  M, Espigado  I, Martín-Peña  A, 
et  al. Optimisation of empirical antimicrobial 
therapy in patients with haematological malignan-
cies and febrile neutropenia (how long study): an 
open-label, randomised, controlled phase 4 trial. 
Lancet Haematol 2017; 4:e573–83.

32. Macheda G, Dyar OJ, Luc A, et al.; ESGAP and 
SPILF. Are infection specialists recommend-
ing short antibiotic treatment durations? An 
ESCMID international cross-sectional survey. J 
Antimicrob Chemother 2018; 73:1084–90.

33. Fernandez-Lazaro  CI, Brown  KA, Langford  BJ, 
Daneman  N, Garber  G, Schwartz  KL. Late-career 
physicians prescribe longer courses of antibiotics. 
Clin Infect Dis 2019; 69:1467–75.

34. Petersdorf  RG. Whither infectious diseases? 
Memories, manpower, and money. J Infect Dis 
1986; 153:189–95.

35. Burnet  M. Natural history of infectious disease. 
Cambridge, UK: Cambridge University Press, 1962.

36. Spellberg  B, Bartlett  JG, Gilbert  DN. The future 
of antibiotics and resistance. N Engl J Med 2013; 
368:299–302.

37. Spellberg B, Srinivasan A, Chambers HF. New soci-
etal approaches to empowering antibiotic steward-
ship. J Am Med Assoc 2016; 315:1229–30.

38. Dellit  TH, Owens  RC, McGowan  JE Jr, et  al.; 
Infectious Diseases Society of America; Society for 
Healthcare Epidemiology of America. Infectious 
Diseases Society of America and the Society for 
Healthcare Epidemiology of America guidelines 
for developing an institutional program to enhance 
antimicrobial stewardship. Clin Infect Dis 2007; 
44:159–77.

39. Abbo  LM, Cosgrove  SE, Pottinger  PS, et  al. 
Medical students’ perceptions and knowledge 
about antimicrobial stewardship: how are we 
educating our future prescribers? Clin Infect Dis 
2013; 57:631–8.

40. Justo  JA, Gauthier  TP, Scheetz  MH, et  al. 
Knowledge and attitudes of doctor of phar-
macy students regarding the appropriate use of 
antimicrobials. Clin Infect Dis 2014; 59(Suppl 
3):S162–9.

41. Venugopalan  V, Trustman  N, Manning  N, 
Hashem N, Berkowitz L, Hidayat L. Administration 
of a survey to evaluate the attitudes of house staff 
physicians towards antimicrobial resistance and the 
antimicrobial stewardship programme at a com-
munity teaching hospital. J Glob Antimicrob Resist 
2016; 4:21–7.

42. Luther  VP, Shnekendorf  R, Abbo  LM, et  al. 
Antimicrobial stewardship training for infec-
tious diseases fellows: program directors iden-
tify a curriculum need. Clin Infect Dis 2018; 
67:1285–7.



EDITORIAL COMMENTARY • cid 2019:69 (1 November) • 1479

43. Arnold SR, Straus SE. Interventions to improve an-
tibiotic prescribing practices in ambulatory care. 
Cochrane Database Syst Rev 2005; (4):CD003539.

44. Meeker  D, Linder  JA, Fox  CR, et  al. Effect of 
behavioral interventions on inappropriate antibi-
otic prescribing among primary care practices: a 
randomized clinical trial. J Am Med Assoc 2016; 
315:562–70.

45. Meeker  D, Knight  TK, Friedberg  MW, et  al. 
Nudging guideline-concordant antibiotic prescrib-
ing: a randomized clinical trial. JAMA Intern Med 
2014; 174:425–31.

46. Spellberg  B. Antibiotic judo: working gen-
tly with prescriber psychology to overcome 
inappropriate use. JAMA Intern Med 2014; 
174:432–3.

47. Soni SM, Giboney P, Yee HF Jr. Development and 
implementation of expected practices to reduce 
inappropriate variations in clinical practice. J Am 
Med Assoc 2016; 315:2163–4.

48. Yadav  K, Masuda  E, Minejima  E, Spellberg  B. 
Expected practice as a novel antibiotic steward-
ship intervention. Open Forum Infect Dis 2018; 
6:1–4.


