Open Forum Infectious Diseases

)SA

Infectious Diseases Society of America hiv medicine association

OXFORD

Can the Future of ID Escape the Inertial Dogma of Its Past?
The Exemplars of Shorter Is Better and Oral Is the New IV

Kusha Davar,"® Devin Clark,' Robert M. Centor,? Fernando Dominguez,' Bassam Ghanem,® Rachael Lee,* Todd C. Lee,>® Emily G. McDonald,*
Matthew C. Phillips,”® Parham Sendi,’ and Brad Spellberg’'

'Los Angeles County + University of Southern California (LAC+USC) Medical Center, Los Angeles, California, USA, “Department of Medicine, Birmingham Veterans Affairs (VA) Medical Center,
Birmingham, Alabama, Birmingham, Alabama, USA, *King Abdulaziz Medical City, Jeddah, Saudi Arabia, “Department of Medicine, Division of Infectious Diseases, University of Alabama at
Birmingham, Birmingham, Alabama, USA, ®Division of Infectious Diseases, Department of Medicine, McGill University, Montreal, Canada, ®Division of General Internal Medicine, Department of
Medicine, McGill University, Montreal, Quebec, Canada, Division of Infectious Diseases, Department of Medicine, Massachusetts General Hospital, Boston, Massachusetts, USA, ®Harvard Medical
School, Boston, Massachusetts, USA, and ®Institute for Infectious Diseases, University of Bern, Bern, Switzerland

Like all fields of medicine, Infectious Diseases is rife with dogma that underpins much clinical practice. In this study, we discuss 2
specific examples of historical practice that have been overturned recently by numerous prospective studies: traditional durations of
antimicrobial therapy and the necessity of intravenous (IV)-only therapy for specific infectious syndromes. These dogmas are based
on uncontrolled case series from >50 years ago, amplified by the opinions of eminent experts. In contrast, more than 120 modern,
randomized controlled trials have established that shorter durations of therapy are equally effective for many infections.
Furthermore, 21 concordant randomized controlled trials have demonstrated that oral antibiotic therapy is at least as effective
as IV-only therapy for osteomyelitis, bacteremia, and endocarditis. Nevertheless, practitioners in many clinical settings remain
refractory to adopting these changes. It is time for Infectious Diseases to move beyond its history of eminent opinion-based

medicine and truly into the era of evidenced-based medicine.
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Introduction

The millennia-long annals of medical
history are replete with placebos or poi-
sons that doctors administered ad libi-
tum, based on limited or no data, often
to the overt detriment of patients [1-3].
Snake oil, mercurous compounds, arsen-
icals, and purgative bleeding dominated
the practice of medicine for centuries. It
is a small wonder that Voltaire observed,
“The art of medicine consists of amusing
the patient while nature cures the dis-
ease” [4].

Received 26 October 2022; editorial decision 27 December
2022; accepted 28 December 2022; published online 29
December 2022

Correspondence:  Brad ~ Spellberg, ~MD,  Hospital
Administration, 2051 Marengo Street, Los Angeles, CA 90033
(bspellberg@dhs.lacounty.gov).

Open Forum Infectious Diseases®

© The Author(s) 2023. Published by Oxford University Press on
behalf of Infectious Diseases Society of America. This is an
Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivs i-
cence (https://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial reproduction and distribution
of the work, in any medium, provided the original work is
not altered or transformed in any way, and that the work is
properly cited. For commercial re-use, please contact journal-
s.permissions@oup.com
https://doi.org/10.1093/ofid/ofac706

Although all fields of medicine contain
elements of practice based on tradition
and lore, few are more afflicted than
Infectious Diseases. We believe there
are 2 primary reasons. First, antimicrobi-
als were among the earliest effective
treatments in all of medicine [3]. In con-
trast to virtually all other modern drugs,
the availability of antimicrobial agents
predated the use of randomized con-
trolled trials to establish safety and effica-
cy. Second, antimicrobials were far more
effective at reducing death from disease
than virtually any other therapy. They
were so effective that by the time ran-
domized controlled trials became the
means of establishing care standards,
therapeutic paradigms for typical bacte-
rial infections were already locked in
place, and many were never challenged.

The question now becomes, can the
field of infectious diseases overcome the
inertia of our past? In an era of modern
clinical trials, and cutting-edge analytic
techniques, is it finally time for us to de-
mand evidence-based medicine, and no

longer rely on  eminence-based

medicine? To do so will require our field
to come together and challenge en-
trenched therapeutic paradigms. In this
study we discuss 2 specific examples of
dogmatic practice that have recently
been overturned by numerous prospec-
tive studies: (1) extended durations of an-
timicrobial therapy and (2) the absolute
necessity of intravenous (IV)-only thera-
py for specific infectious syndromes.

A BRIEF HISTORICAL PRIMER

Antimicrobials were among the first safe
and effective therapies in modern medi-
cine, preceded arguably only by digitalis
and relatively impure insulin harvested
from the porcine pancreas [3]. The first
safe and effective antibacterial agent
administered to patients was prontosil
rubrum, a synthetic prodrug that is me-
tabolized
designed by Gerhard Domagk and col-

in vivo to sulfanilamide,
leagues in 1931 by chemical modification
of industrial red dye for clothing [5]. So
revolutionary was the effectiveness of
prontosil rubrum that word spread out
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of the research laboratory and into the
surrounding community, and local doc-
tors began treating patients with it, even
before the publication of animal model
data [5]!

The first person in history whose life
was described to be saved from a lethal
infection by an antimicrobial agent was
a 10-month-old boy with Staphylococcus
aureus bacteremia treated with prontosil
rubrum whose case was reported on May
17, 1933, seven and half years before the
first therapeutic administration of puri-
fied penicillin [5]. Other miraculous cu-
res followed, generating fame for these
new antimicrobial drugs. For example,
in November 1936, Franklin Roosevelt
Jr., son of the President, was diagnosed
with severe streptococcal pharyngitis
and was treated with prontosil rubrum;
his case generated considerable angst in
the public because a decade earlier,
President Calvin Coolidge’s 16-year-old
son had died of a streptococcal infection
[6]. Successful resolution of Roosevelt
Jr’s infection on sulfonamide therapy
was widely celebrated in the news media,
and this led to considerable public inter-
est in antimicrobial agents [6].

Shortly thereafter, Drs. Snodgrass and
Anderson [7] established the superiority
of sulfanilamide over the previous stan-
dard treatment of cellulitis, in one of
the earliest prospective, active-controlled
clinical trials ever conducted (in 1937).
They alternated every other patient to re-
ceive sulfanilamide or treatment with ul-
traviolet lamp therapy, which had been
the primary therapy for skin infections
before sulfa drugs. In addition, all pa-
tients enrolled were given a standard reg-
imen of medical therapy that included
the following: administering a liquid
diet of Horlick’s malted milk, arrowroot,
and junket, with eggs and onions explic-
itly forbidden from their meals (a very
specific recipe outlined in the study
methods section); and the coup de
gréce, all patients received a mandatory,
hot, liquid paraffin soap-and-water ene-
ma. This combination was state-of-the-
art in medicine before the advent of

antimicrobials, not far off from the
“Oh, you need an ear nail” for the com-
mon cold, lampooned in the movie A
Million Ways to Die in the West.

This transformation of care brought
on by sulfonamides was witnessed by
Lasker-award winner Dr. Lewis Thomas
[8]. He remarked that before sulfa drugs,
bourbon was the most frequently pre-
substance for

scribed patients in

Boston. Bourbon prescriptions were
written in Latin script, rendering them
impressive to patients and providing re-
assurance that treatment was being ad-
ministered. He wrote, “For most of the
infectious diseases on the wards of
Boston City Hospital in 1937, there was
nothing that could be done beyond bed
rest and good nursing care. Then came
the explosive news of sulfanilamide, and
the start of the real revolution in medi-
cine” [8].

Even more profound were the effects
of penicillin. On March 14, 1942, Mrs.
Ann Sheafe Miller became the first pa-
tient in the United States to benefit
from life-saving penicillin [9]. Doctors
were certain she would die due to post-
partum streptococcal sepsis and bactere-
mia, having failed sulfa therapy. In
desperation, her treating physician con-
tacted an old colleague, Dr. Howard
Florey, who had led the effort to purify
penicillin and graciously arranged for a
small amount of penicillin to be shipped.
The curative effect was so shocking and
miraculous that Dr. Wilder Tileston,
one of Mrs. Miller’s senor consulting
physicians, was overheard muttering to
himself during chart review, “Black mag-
ic!” [9].

Thereafter,
medicine from a field of diagnostic acu-

antibiotics transformed
men and prognostication to an interven-

tional profession, where the new
expectation was therapeutic cure. As an-
other infectious diseases expert who ex-
perienced this transformation wrote, “It
is not too much to state that the introduc-
tion of [antibiotics] has represented a
force for change in the 20th century of

the same general kind as James Watt’s

modification of the steam engine did in
the 18th. The crossing of the historic wa-
tershed could be felt at the time. One day
we could not save lives, or hardly any
lives; on the very next day we could do
so across a wide spectrum of diseases.
This was an awesome acquisition of pow-
er” [10].

It is a small wonder that a fervent belief
in the awesome power (black magic!) of
antimicrobial agents rapidly spread
across the globe, establishing therapeutic
paradigms that would remain unchal-
lenged for decades, despite the absence

of high-quality, prospective studies.

The Historical Dogma of Antimicrobial
Durations of Therapy

We and others have previously summa-
rized the
established traditional durations of anti-

historical literature that
microbial therapy [11-19]. Ironically,
original durations of penicillin therapy
in uncontrolled case series from the
early to mid-1940s were short (often
4-5 days), underdosed compared to
modern regimens, and with parenteral
often referring to intramuscular adminis-
tration, yet still showing favorable out-
comes [16, 17]. However, over time, a
belief grew that longer courses were nec-
essary to prevent relapse of infection,
which in turn would prevent the emer-
gence of antimicrobial resistance result-
ing from partial or incomplete
treatment [16, 20]. Nevertheless, as Dr.
Rice [16] pointed out in 2008, no data
support the notion that longer courses
of therapy reduce the emergence of anti-
microbial resistance, or that relapses lead
to resistance. Indeed, longer courses ex-
pose microbes to more antimicrobial se-
lective pressure and perversely increase
the likelihood of emergent resistance
[14, 21-24].

Over time, 2 predominant schools of
thought evolved to define antimicrobial
durations of therapy. The first was based
on the historical fact that in 321 C.E,,
Constantine the Great decreed that there
would be 7 days in a week [12, 14, 15].
That is the actual historical basis for
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therapeutic durations as multiples of 7
days. We have described these durations
as “Constantine Units” to underscore the
absurdity of using the decree of an an-
cient Roman Emperor as an evidentiary
basis for modern therapy [14, 15]. The
second line of evidence was based on
the number of metacarpal bones that
evolved in the hominid hand, which has
resulted in 5- to 10-day durations. This
latter line of evidence has led 1 or more
of us to speculate that the world might
be a better place, with diminished anti-
microbial resistance, if we had instead
evolved as 3-toed sloths [14].

The unfortunate reality is that until the
advent of modern-day clinical trials, it
was lore, the number of days in a week,
or the number of fingers on hominid
hands, and not evidence, that drove ther-
apeutic durations for many infections.
When considered from this perspective,
one would think that a relatively small
number of modern, high-quality, ran-
domized controlled trials might be suffi-
cient to change practitioner behavior
away from historical norms and toward
evidenced-based, optimal durations of
antimicrobial therapy.

The Historical Dogma of Intravenous Therapy for
Osteomyelitis and Endocarditis

No prospective study ever established IV
antimicrobial therapy as more effective
than oral therapy for the treatment of os-
teomyelitis or endocarditis. So, from
where did the nearly universal, fervently
held belief that IV-only therapy must be
used to treat these diseases originate?
The first is osteomyelitis: we traced the
dogma for IV-only therapy back to an
uncontrolled case series published in
1970 by Dr. Waldvogel et al [25]. The pa-
tients described received IV penicillin or
aminoglycosides in the 1950s and 1960s
—oral agents were not attempted. The
authors concluded in their discussion,
“In our experience...osteomyelitis is
rarely controlled without the combina-
tion of careful, complete surgical de-
bridement and prolonged (4 to 6 weeks)
parenteral antibiotic therapy at high

dosage.” Subsequent literature that in-
sists on IV-only therapy often traces
back to this original citation [26].

The second is endocarditis: once again,
the dogma of IV-only derives from case
series, this time from the 1940s to early
1950s, which demonstrated that oral sul-
fanilamide, erythromycin, or tetracycline
resulted in cure rates of <30%, substan-
tially lower than the >75% cure rate
observed with parenteral penicillin
[27-30]. As a result, Dr. Max Finland
[31], one of the giants of infectious dis-
eases, published a review article in 1954
in which he wrote, “Presumably, the
oral route is at times successful...it is
more likely, however, that such usage is
responsible for many therapeutic fail-
ures....However, little of this type of ex-
perience is recorded, and therefore this
assumption cannot be authenticated”.
This opinion established a dogma that
has lasted for almost 70 years.

Unfortunately, the pharmacological
properties of sulfanilamide, erythromy-
cin, and tetracycline are such that they
would not be hypothesized to be ade-
quate for treating high-grade blood-
stream infections. These old antibiotics
do not achieve peak levels in blood that
exceed the target minimum inhibitory
concentrations (MICs) of bacterial path-
ogens, and, thus, these drugs would be
predicted not to be able to reliably inhibit
microbial growth during high-grade bac-
teremia [30]. In contrast, multiple mod-
ern oral antibiotics do achieve levels in
blood adequate to exceed target MICs
[30]. Thus, uncontrolled case series of
these original oral antibiotics from the
1930s to 1940s are of unclear relevance
to modern practice.

The Bottom Line of Historical Dogma

All-in-all, when considering antimicro-
bial durations and oral therapy data,
practitioners need to appreciate that
much of modern practice simply stems
from the comfortable habit of historical
practice. Furthermore, that comfortable,
historical practice was not based on high-
quality data, but rather eminent opinions

from prominent figures in healthcare and
academia that were in turn based on little
to no data.

Given the minimal database upon
which historical practice rests, a moder-
ate amount of equipoise ought to be ac-
cepted in the design, conduct, and
interpretation of modern clinical trials
with respect to durations of treatment
and selection of the antimicrobial route.
In short, modern data do not confront
previously established therapeutic para-
digms based on high-quality data—they
confront previously established thera-
peutic paradigms based on little to no
data.

MODERN DATA FOR SHORTER IS
BETTER AND ORAL THERAPY

Shorter Is Better

More than 120 modern, randomized
controlled trials have established that
short-course antimicrobial regimens are
at least as effective as longer regimens
for numerous infections (Table 1). The
use of shorter courses of therapy also re-
duces the risk of harm of antimicrobials,
including adverse events, superinfec-
tions, and selection for resistance, and in-
deed such harm avoidance was found in
many of the randomized controlled tri-
als. The evidence base is so robust that
the American College of Physicians has
released a position paper endorsing
short-course therapy as standard of care
for many infections [18]. Specifically,
the American College of Physicians
Scientific Medical Policy Committee
commissioned a position paper on short-
course therapy for 4 common infections:
bronchitis in patients with chronic
obstructive pulmonary disease, commu-
nity-acquired pneumonia, pyelonephri-
tis, and cellulitis. These 4 infections
account for a high proportion of care
across a wide spectrum of encounter set-
tings (outpatient, inpatient, and urgent
care/emergency department). Thus, the
Committee believed that these infections
were the most appropriate to perform an
randomized

intense review of the
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Table 1.

Summary of Shorter Is Better Randomized Controlled Trials

Diagnosis Short (d) Long (d) Result No. of RCTs Refs.
Community-acquired pneumonia 3-5 5-14 Equal 14 [32-45]
Atypical community-acquired pneumonia 1 3 Equal 1 [46]
Possible pneumonia in ICU 3 14-21 Equal 1 [47]
Ventilator-associated pneumonia 8 15 Equal 2 [48, 49]
Complicated UTI/pyelonephritis 5o0r7 100r 14 Equal 9 [50-58]
Complicated intra-abdominal infection 4-8 10-15 Equal 2 [59, 60]
Gram-negative bacillus bacteremia 7 14 Equal 3 [61-63]
Cellulitis/wound/abscess 5-6 10 Equal 4 [64-67]
Osteomyelitis 42 84 Equal 2 [68, 69]
Osteomyelitis s/Pimplant removal 28 42 Equal 1 [70]
Diabetic osteomyelitis s/P Debridement 10-21 42-90 Equal 2 [71, 72]
Septic arthritis 14 28 Equal 1 [73]
Acute exacerbations of bronchitis and sinusitis <5 >7 Equal >25 [74-81]
Neutropenic fever AFx72 h/3d ANC > 500/9d Equal 2 [82, 83]
Perioperative prophylaxis 0-1 1-5 Equal 56 [84-88]
Plasmodium vivax malaria 7 14 Equal 1 [89]
Erythema migrans (Lyme disease) 7 14 Equal 1 [90]

Abbreviations: ANC, absolute neutrophil count; d, day; h, hour; ICU, intensive care unit; RCT, randomized controlled trial; Refs.,

references; UTI, urinary tract infection.

controlled trials. Since that particular
publication, more studies have been pub-
lished focusing on a variety of infection
types that are well designed, and they
consistently show shorter treatment du-
ration is similarly effective and with few-
er adverse events. Hence, shorter is
better.

Thorough reviews of short-course,
randomized controlled trials have been
published [13-15, 18, 19], and it is not
our intent to repeat these in detail.
Rather, we wish to emphasize that sub-
stantial cognitive dissonance persists in
the selection of longer treatment dura-
tions. Although dozens of randomized
controlled trials have confirmed the safe-
ty and efficacy of shorter course regi-
mens, uptake remains generally poor in
many clinical settings [13, 15, 91-96].

There are, of course, exceptions to
Shorter Is Better. For example, shorter
course regimens are not equally effective

for prosthetic joint infections with reten-
tion of the device [97], nor for otitis me-
dia in children under 2 years of age [98],
nor for treatment of chronic pulmonary
aspergillosis [99]. Thus, we cannot and
do not presume to know the optimal du-
ration of therapy for all infections, nei-
ther based on the historical past, nor
from transposition of modern trials to
other diseases. For unstudied infectious
diseases, trials are still needed to delin-
eate the optimal duration of therapy
[19, 100].

Oral Antimicrobial Therapy for Osteomyelitis,
Bacteremia, and Endocarditis

We have also recently summarized the
literature on oral therapy for the treat-
ment of osteomyelitis, bacteremia, and
endocarditis [30, 101, 102]. The over-
whelming concordance of data have
demonstrated that oral therapy is effec-
tive for these infections, contrary to fixed,

Table 2. Summary of Randomized Controlled Trials of Oral vs IV-Only Therapy

No. of RCTs Demonstrating

No. of RCTs Demonstrating

Diagnosis IV> Oral Oral > IV References
Osteomyelitis 0 9 (all equal) [103-111]
Bacteremia 0 10 (8 equal, 2 superior cure for oral) [109, 112-120]
Endocarditis 0 3 (2 equal, 1 superior mortality for oral) [121-123]

Abbreviations: 1V, intravenous; RCT, randomized controlled trial.

firm beliefs otherwise. There are more
than 40 published observational studies
demonstrating that oral therapy is effec-
tive for osteomyelitis [26, 102] and
more than 15 such studies demonstrating
efficacy for endocarditis [30]. More im-
portantly, there are 21 randomized con-
trolled trials demonstrating that oral
therapy is at least as effective as IV-only
therapy for these diseases, including
9 trials of osteomyelitis, 10 trials of
bacteremia, and 3 trials of endocarditis
(1 trial included separate cohorts of
osteomyelitis and bacteremia) (Table 2)
[101, 103]. There are no trials to the
contrary.

Furthermore, for osteomyelitis, anoth-
er 17 randomized controlled trials (8 in
children and 9 in adults) and 1 quasi-
experimental study (in children) com-
pared predominantly oral therapy in
both arms, either different antimicrobial
regimens or different durations of thera-
py [68-72, 97, 102, 124-135]. These
studies encompassed virtually every con-
ceivable manifestation of osteomyelitis,
including vertebral, diabetic foot infec-
tion, prosthetic joint, etc, treated with a
variety of different antimicrobial regi-
mens, and found similarly high cure rates
in all cases. Indeed, pediatricians have
treated osteomyelitis with oral antibiotics
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for decades based on these randomized
controlled trials.

Not only have none of these trials ever
demonstrated the superiority of IV-only
therapy, but in several of the bacteremia
trials and the largest randomized control
trial of bacterial endocarditis, oral thera-
py significantly improved outcomes
(including mortality!) compared to
IV-only therapy [30, 101]. Furthermore,
by using oral therapy, the significant
harms caused by persistence of a plastic
catheter in central veins for weeks at a
time can be avoided. Yet, prescriber up-
take of oral therapy for these diseases re-
mains low, particularly for endovascular
infections [93, 136].

Conclusions From Modern Data
For many infections, no reasonable data
have ever established that longer courses
of therapy are more effective, nor that
IV-only therapy is superior to oral-
transitional therapy. In contrast, an
incredibly robust, concordant set of
modern studies, including numerous
randomized controlled trials, have estab-
lished the opposite: that many short-
course regimens are as effective as long
course, and that oral transitional therapy
is at least as effective, and safer, than
IV-only therapy for most cases of osteo-
myelitis, bacteremia, and endocarditis.
These studies do not, of course, indi-
cate that all patients should receive a spe-
cific short duration of therapy, nor do
they indicate that every patient is appro-
priate for an oral regimen, or that any
oral regimen is effective for any disease.
Healthcare practitioners must customize
therapy to the unique circumstances of
their patient. In addition, practitioners
might be encouraged to seek pharma-
cists’ input regarding the appropriateness
of giving an oral antimicrobial for a par-
ticular pathogen or syndrome; indeed,
pharmacists have long been instrumental
in antimicrobial stewardship. What these
trials do establish is that the average du-
ration of therapy for specific, studied in-
fectious syndromes should be shortened
from the historical norm, and that oral

therapy is a reasonable consideration
for osteomyelitis, bacteremia, and endo-
carditis in patients who meet specific
clinical criteria.

We have suggested that such clinical
criteria may include [30, 101, 102] the
following: (1) the patient is clinically
and hemodynamically stable; (2) proce-
dural source control has been achieved
when appropriate, ideally with clearance
of bacteremia; (3) the patient’s gut is
functioning and likely to absorb oral
medications; (4) a published regimen is
available for the target pathogen(s); and
(5) there are no patient-level, psychoso-
cial, or economic factors that would
cause IV therapy to be favored.

WE MUST DO BETTER

So where do we go from here? We believe
it is time for the field of infectious diseas-
es to adopt evidenced-based over
eminence-based medicine [1, 2]. Where
high-quality data exist, we urge our com-
munity to embrace a change in practice
in accordance with the evidence. To do
so in no way undermines or diminishes
our appreciation and respect for the gi-
ants who came before us and the work
they did. Indeed, it acknowledges them.
Osler himself purportedly once said,
“Fifty percent of everything I'm teaching
you is wrong. The only problem is, I
don’t know which 50%” [137].

A common, contrarian refrain points to
the flaws and limitations of the available
randomized controlled trials, maintaining
that we cannot adopt them into practice
until edge cases have been addressed.
The fallacy of this argument is that it pre-
sumes existing practice is based on un-
flawed data, whereas it is instead based
on either no data or low-quality data far
below that of randomized controlled trials,
amped up by historical opinions of emi-
nent experts. Thus, even for patients who
may not have explicitly been enrolled in
many of the trials, what we are left with
is equipoise, not certainty of a longer dura-
tion of therapy or an IV-only approach.
Indeed, the data most proximate to edge

cases would indicate consideration of
short-course or oral regimens is reason-
able, and no data are available to indicate
that such consideration is unreasonable.
Arguably, it is to the detriment of pa-
tient care that the findings of numerous,
concordant, randomized controlled trials
are not adopted into practice due to exist-
ing limitations, particularly in circum-
stances in which actual practice is based
on no evidence at all. Delay in changing
practice after new data are published is
not unique infectious diseases. The entire
field of medicine faces this challenge.
Indeed, in numerous studies, researchers
have found that it typically takes
15-20 years for practitioners to change
their practice after high-quality studies
[138].
all trials have some flaws or limitations,

are published Nevertheless,
and concordant conclusions from high-
quality trials must, after rational consid-
eration, start to outweigh the burden of
historical inertia.

The amount of new data required to
change previous practice depends on the
totality of the evidence. What is the level
of evidence that established the prior prac-
tice in the first place? What level of new ev-
idence has resulted in the potential change
in practice? How precise are the estimates
of relative efficacy and harm (particularly
relevant for noninferiority studies)? Is the
proposed change in practice based on
change in efficacy, change in safety, change
in cost, change in patient satisfaction, or
other? Is efficacy defined by a surrogate
endpoint, or a hard clinical endpoint (res-
olution of signs/symptoms of disease, or
mortality)? Is the efficacy dissociated
from safety—for example, clinical cure in-
creases but harm events also increase?
Proposed changes indeed require complex
considerations where incremental advanc-
es are achieved, possibly via surrogate end-
points, but accompanied by considerably
increased cost, patient inconvenience, or
adverse effects. However, in circumstances
where prior evidence that established his-
torical practice is weak, new, practice-
changing evidence is based on multiple,
concordant, randomized controlled trials,
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the outcomes are hard clinical endpoints,
and safety, patient satisfaction, and cost
are all improved, the considerations are
more straightforward. In this review, we
hope to have illustrated 2 common exam-
ples in which this is exactly the case.

We continue to encounter many dog-
mas in everyday practice. Some have al-
ready been successfully debunked based
on reproducible, high-quality studies,
such as the fallacy of static versus cidal an-
tibiotics [139], combination therapy or
double coverage in the treatment of
Pseudomonas and/or sepsis [140-144],
the recommendation for continuation of
antibiotics for neutropenic fever until the
resolution of neutropenia [82, 145], the
use of aminoglycoside or rifampin for syn-
ergistic treatment in staphylococcal endo-
carditis or sepsis [142, 146-148], the
inability to shorten antimicrobial therapy
in patients with immune dysfunction
[11], and the need for routine antibiotic
therapy for uncomplicated diverticulitis
[149]. Other long-standing dogmas are
now being rightfully questioned, with
studies poised to commence that may
well overturn them, such as high-dose
trimethoprim-sulfamethoxazole for pneu-
mocystis pneumonia [100], the preference
of pyrimethamine-containing regimens
over trimethoprim-sulfamethoxazole for
the treatment of toxoplasma encephalitis
[150], the advantage of antistaphylococcal
penicillin over cefazolin for the treatment
of S aureus bacteremia [151], the routine
fundoscopic examination in candidemia
[152], and additional anaerobic coverage
for aspiration pneumonia [153].

Conversely, other long-standing dog-
mas may ultimately be proven correct,
when eventually subjected to rigorous
clinical investigation. All outcomes are
welcome, so long as they are based on ac-
tual evidence. Indeed, in the absence of
contrary high-quality data, historical
practice may be reasonable.

CONCLUSIONS

Fundamentally, however, where robust
data exists or emerges (or enrollment in

a clinical trial is feasible), we must not
cling to historical practice simply because
“that’s the way it’s always been.” If we can
overcome our own resistances, both in-
trinsic and extrinsic, the specialty of in-
fectious diseases is ideally positioned to
model evidence-based antimicrobial pre-
scribing for trainees, for each other, and
for our colleagues in other specialties.
With the shared goal of bettering patient
care, we believe it is our collective re-
sponsibility to lead the way. We owe it
to our patients to do so.
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