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Discharge Antibiotic Prescriptions Often Are 
Inappropriate With Regard To Choice, Dose, 
Duration
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Seventy percent of discharge antibiotic prescriptions are inappropriate.

SOURCE: Scarpato SJ, Timko DR, Cluzet VC, et al; CDC Prevention Epicenters Program. An evaluation of antibiotic prescribing 
practices upon hospital discharge. Infect Control Hosp Epidemiol 2016 Nov 28:1-3. [Epub ahead of print] PubMed PMID: 27890038.

Scarpato and colleagues retrospectively examined 
the appropriateness of antibiotics prescribed 
at discharge from their large, quaternary care, 

urban teaching hospital that has a robust antimicrobial 
stewardship program. During 2014, 7,313 patients 
received 9,750 discharge antibiotic prescriptions, 86% 
for oral administration and the remainder to be given 
parenterally.

Both seven-day and 30-day readmission rates were 
higher in those with a discharge antibiotic prescrip-
tion than in the general discharge population: 6.4% 
and 19.4% vs. 3.7% and 13.8%, respectively. Those 
patients discharged on a parenteral (intravenous or in-
tramuscular) antibiotic had readmission rates that were 

similar to those of patients prescribed oral antibiotics.

Analysis of a randomly selected subset found that as 
inpatients, a median of 3.5 days (IQ range, 2-5 days) of 
antibiotics was received, followed by 8 days (IQ range, 
6-14 days) as outpatients. Seventy percent of prescribed 
outpatient antibiotics were judged to be inappropriate, 
regarding choice, dose, or duration and this was true 
for 87.7% of surgical patients and 57.6% of medi-
cal patients. Thus, among those with a documented 
infection, the prescribed antibiotic was either too broad 
spectrum or considered to have an insufficiently broad 
spectrum in 13.7%, and 17% of this group received 
an incorrect dose. The duration of prescribed admin-
istration was too short in 7.3% but was excessive in 
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55%, and the mean duration of unnecessary 
antibiotic administration was 3.8 days.

n COMMENTARY
My colleague, Marisa Holubar, recently de-
veloped a new clinical pathway for manage-
ment of community-acquired pneumonia at 
Stanford, and as part of the process, exam-
ined the baseline duration of antibiotic treat-
ment, which was, as we expected, longer 
than recommended in national guidelines. 
A large portion of that excessive duration 
resulted from the length of continued anti-
biotics prescribed at discharge. Although we 
did not investigate it, our assumption was 
that a major reason was a lack of taking into 
consideration the days of therapy received 
before discharge. Thus, the person writing 
the discharge prescription may be aware 
that at least five days are currently recom-
mended and proceed to write a prescrip-
tion for this duration despite the fact that 
the patient had already received, e.g., four 
days of antibiotic therapy as an inpatient. 
As suggested by Scarpato et al, additional 
reasons may be lack of knowledge of recom-
mended durations, lack of familiarity with 
the patient as a result of “hand-offs,” and 

a delay in discharge beyond the anticipated 
date at the time the prescription was written.

The number of days of unnecessary an-
tibiotic administration has some direct 
cost consequence, but the more important 
undesirable effects include increased risk 
of complications, such as allergic reac-
tions and the development of Clostridium 
difficile infection, as well as the selective 
pressure exerted on the bacterial ecol-
ogy with resultant antibiotic resistance.

The problem of inappropriate discharge 
antibiotic prescribing is clearly one that 
requires attention and intervention. At the 
institution where this study was performed, 
all patients discharged to receive outpatient 
parenteral antibiotic therapy are followed 
by a team of infectious disease specialists 
and pharmacists, but this does not apply to 
those receiving orally administered antibiot-
ics in the outpatient setting. Interventions 
suggested by Scarpato et al include medica-
tion reconciliation at the time of discharge, 
prescriber education, and prospective audit 
and feedback. All will require further en-
gagement for antimicrobial stewardship.  n

Antibiotic Treatment  
In Community-acquired Pneumonia
By Kathryn Radigan, MD
Attending Physician, Division of Pulmonary and Critical Care Stroger Hospital of Cook County, 
Chicago

Dr. Radigan reports no financial relationships relevant to this field of study.

SYNOPSIS: In patients with newly diagnosed community-acquired pneumonia, basing the duration of 
antibiotic treatment on clinical stability criteria led to a significant reduction in duration of antibiotic treatment 
without an increased risk of adverse outcomes.

SOURCE: Uranga A, España PP, Bilbao A, et al. Duration of antibiotic treatment in community-acquired pneu-
monia: A multicenter randomized clinical trial. JAMA Intern Med 2016;176:1257-1265.

Although the Infectious Diseases Society 
of America (IDSA)/American Thoracic 

Society (ATS) guidelines suggest a minimum 
of five days of treatment in patients with one 
or more community-acquired pneumonia 
(CAP)-associated instability criteria and who 
achieve an afebrile state for 48-72 hours, the 
optimal length of antibiotic treatment has 
not been formally investigated. To determine 
whether the duration of antibiotic treatment 
based on IDSA/ATS criteria was as effec-
tive as conventional treatment, Uranga et 

al conducted a multicenter, non-inferiority, 
randomized, clinical trial performed at four 
teaching hospitals in Spain. From Jan. 1, 
2012, through Aug. 31, 2013, 312 hospi-
talized patients diagnosed with CAP were 
randomized to an intervention or control 
group on day five of their hospitalization. 
Pneumonia was defined as a new pulmonary 
infiltrate on chest X-ray in addition to at 
least one symptom compatible with pneu-
monia, including cough, fever, dyspnea, and/
or chest pain. Patients were excluded if they 
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were infected by HIV, exhibited chronic immunosup-
pression, resided in a nursing home or previously were 
in an acute care hospital/palliative care unit, ingested 
antibiotics within the previous 30 days, required a longer 
course of antibiotics based on identification of bacteria, 
required a chest tube, or presented with extrapulmonary 
infection. For patients randomized to the interven-
tion group, treatment with antibiotics continued for a 
minimum of five days, with cessation of treatment at 
that time if their body temperature was ≤ 37.8°C for 48 
hours and they had ≤ 1 CAP-associated sign of clinical 
instability. Signs of CAP-associated instability included 
systolic blood pressure < 90 mmHg, heart rate > 100 
beats per minute, respiratory rate > 24 per minute, arte-
rial oxygen saturation < 90%, or PaO2 < 60 mmHg on 
room air. Physicians determined the length of antibiotics 
in the control group. In both groups, physicians chose 
the type of antibiotic based on local guidelines. Main 
outcomes included clinical success rate at days 10 and 
30 from hospital admission and CAP-related symptoms 
at days five and 10 (measured by the 18-item CAP symp-
toms questionnaire score, range 0-90).

Of the 312 patients who were enrolled, 150 patients 
were randomized to the control group and 162 to 
the intervention group. When comparing groups, 
there were no significant differences in age or sex 
distribution. The number of days receiving antibiotics 
was significantly longer for patients in the control 
group compared to the intervention group (median 
10; interquartile range [IQR], 10-11 vs. median 
5; IQR, 5-6.5 days, respectively; P < 0.001). An 
intention-to-treat analysis comparing patients at day 
10 demonstrated clinical success of 48.6% (71 of 
150) in the control group and 56.3% (90 of 162) 
in the intervention group (P = 0.33). There were no 
differences in clinical success between the control 
and intervention groups at day 30. At day five and 
day 10, the mean CAP symptom questionnaire 
scores were 24.7 (standard deviation [SD], 11.4) 
vs. 27.2 (SD, 12.5) and 18.6 (SD, 8.5) vs. 17.9 (SD, 
7.4), respectively (P = 0.69). For the per-protocol 
analysis, clinical success was 50.4% (67 of 137) 
in the control group and 59.7% (86 of 146) in the 
intervention group at day 10 (P = 0.12). At day 30, 
clinical success was 92.7% (126 of 137) in the control 
group and 94.4% (136 of 146) in the intervention 
group (P = 0.54). At day five and day 10, the mean 
CAP symptoms questionnaire scores were 24.3 (SD, 
11.4) vs. 26.6 (SD, 12.1) and 18.1 (SD, 8.5) vs. 17.6 
(SD, 7.4), respectively (P = 0.81). The researchers 
agreed that basing the duration of antibiotic use on 
clinical stability criteria can be safely implemented in 
hospitalized patients presenting with CAP.

n COMMENTARY
Even though CAP is one of the leading causes of morbid-

ity and mortality,1 the optimal duration of antibiotic 
treatment for CAP is unknown. For years, it was stan-
dard to treat patients until a clinical response occurred. 
Typically, this resulted in antibiotic length of therapy 
less than four days.2 With the growing concern for 
antibiotic resistance after World War II, doctors increas-
ingly were concerned about relapse of pneumonia and 
treated for an additional two to three days after resolu-
tion of symptoms. Unfortunately, this practice led to the 
philosophy that treating beyond resolution of symptoms 
could prevent antibiotic resistance. This mindset trans-
lated into common practice until 2007 with the release 
of the IDSA/ATS guidelines. These guidelines suggested 
five days of treatment in patients who were afebrile for 
48-72 hours and exhibited no signs of clinical instabil-
ity. Although many entertained these recommendations, 
they were not widely adopted.

To further investigate the optimal length of antibiotic 
treatment for CAP and support the IDSA/ATS guide-
lines, Uranga et al conducted a multicenter, non-inferior-
ity, randomized, clinical trial that included 312 hospital-
ized patients diagnosed with CAP. At day five, patients 
were randomized either to an intervention group that 
limited antibiotics to five days as long as body tempera-
ture was ≤ 37.8°C for 48 hours with ≤ 1 CAP-associated 
sign of clinical instability or to antibiotics per determina-
tion of the caring physician. Through these inventions, 
researchers discovered there was no significant difference 
in either the clinical success rate or the CAP symptom 
questionnaire scores. Since this study was a non-inferior-
ity study, its creators did not address specific benefits of 
shortened length of antibiotic therapy. For instance, the 
literature says that shortened length of antibiotics lead 
to lower rates of antibiotic resistance.3 Reduced dura-
tion of antibiotics also may lead to improved adherence, 
decreased incidence and severity of side effects, and cost 
savings.4,5

Before widely adopting these guidelines, one should 
be aware of the exclusion criteria that may make this 
study inapplicable for many patients. These exclusion 
criteria were extensive and included patients with HIV 
or chronic immunosuppression (comprising solid organ 
transplant patients, patients post-splenectomy, taking ≥ 
10 mg of prednisone daily or the equivalent for 30 days, 
on other immunosuppressive agents, demonstrating neu-
tropenia); patients residing in nursing homes; patients 
discharged from acute care hospitals, onsite subacute 
care units, or palliative care units within the previous 14 
days; and/or patients who had ingested oral antibiotics 
within 30 days of admission, required longer duration 
of antibiotics based on cause, required a chest tube, ac-
quired an extrapulmonary infection, or transferred to the 
ICU prior to randomization. Depending on the site of 
practice, these exclusion criteria may include the major-
ity of one’s patient population. It also may be important 
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to note that 80% of patients received a fluoroquinolone, 
and it is unclear if these same results would be appreci-
ated with alternative antibiotic regimens.

The IDSA/ATS recommendations for shorter duration 
of antibiotic treatment based on clinical stability criteria 
can be safely implemented in hospitalized patients with 
CAP. It should be noted that these recommendations 
must be applied safely, ensuring that the exclusion crite-
ria of this study are respected. Future studies are needed 
to further delineate the benefits of shorter antibiotic 
courses.  n
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A New Risk Score For Stroke  
In Atrial Fibrillation
By Michael H. Crawford, MD, Editor

Dr. Crawford reports no financial relationships relevant to this field of study.

SYNOPSIS: A new, simpler score for stroke risk prediction in atrial fibrillation patients uses biomarkers to supplant many clinical variables 
and outperforms the CHA2DS2-VASc score in two large cohorts.

SOURCE: Oldgren J, Hijazi I, Lindback J, et al. Performance and validation of a novel biomarker based stroke risk score for atrial fibrillation. 
Circulation 2016;134:1697-1707.

Current guidelines recommend the use of the 
CHA2DS2-VASc score to risk stratify patients with 

atrial fibrillation (AF) for stroke risk. This score is 
composed entirely of clinical variables. A newer score, 
ATRIA, also includes a measure of renal function. Since 
certain biomarkers have been shown to be powerful risk 
predictors, investigators derived a new risk score that 
included biomarkers from the almost 15,000 patients 
in the ARISTOTLE trial (apixaban vs. warfarin in AF). 
This new score was called ABC for Age, Biomarkers 
(NT-proBNP and high-sensitivity troponins), and Clini-
cal history of prior stroke. In this population, it outper-
formed the CHA2DS2-VASc score. The purpose of this 
study was to validate that the ABC score in the RE-LY 
trial (dabigatran vs. warfarin), which included more than 
8,000 patients at 951 sites in 44 countries who had AF 
and at least one clinical risk factor for stroke. Baseline 
patient characteristics for RE-LY and ARISTOTLE were 
similar, except that median age (72 years) was higher in 
RE-LY. There were 219 adjudicated strokes or systemic 
embolism events, or 1.36 per 100 patient years. Stroke 
risk groups were predefined as low (0-1% per year), 
medium (1-2%), or high (> 2%). Stroke rate for the 
low-risk group was 0.76 per 100 patient years, 1.48 for 
medium risk, and 2.6 for high risk. These results were 

similar when troponin I or T were used. The ABC score 
outperformed CHA2DS2-VASc (C index 0.65 vs. 0.60) 
and ATRIA (0.61). Also, the ABC score identified pa-
tients at higher and lower risk within each risk category 
in the CHA2DS2-VASc and ATRIA scores, including 
those with a CHA2DS2-VASc scores of 0-2. The authors 
concluded that the biomarker-based ABC score should 
be considered a superior tool for decisions regarding 
anticoagulant use in AF.

n COMMENTARY
It was hard enough to remember what CHADS2 stood 
for, and then the newer and better CHA2DS2-VASc 
came along. So if for no other reason, this new ABC 
score is much easier to remember; however, it is not a 
simple 1-2 points each, add them up kind of score. It 
is a complicated nomogram that cannot be stored in 
your head unless you are some kind of savant. There is 
an online calculator (http://bit.ly/2jgavO1), but it only 
uses troponin T, so if your hospital uses troponin I, like 
mine does, you are out of luck. Also, the website offers 
a calculator for the ABC bleeding score, which has been 
shown to be superior to the HAS-BLED and the ORBIT-
AF bleeding scores, but it requires growth differentiation 
factor-15 or cystatin blood levels, which are not routine 
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tests in many laboratories, including mine.1 In addition, 
the ABC risk score for stroke uses NT-proBNP, and 
my hospital uses BNP. Thus, I can’t use either score 
conveniently. Perhaps in the future these, and other 
less common biomarkers will be available more readily 
as the clinical utility of so-called proteomics catches 
on. Analyzing DNA has been a major disappointment 
clinically, and current risk prediction researchers now 
focus on proteins. This study clearly showed that by just 
measuring two biomarkers, the clinical predictors of sex, 
hypertension, diabetes, and other cardiovascular disease 
no longer provide incremental value.

The strengths of this study included the large derivation 
and validation cohort sizes. Also, the score is well-
calibrated, as the prediction of events was similar in both 
cohorts. The major weakness of this study is that all the 
patients in RE-LY and half the patients in ARISTOTLE 
were on anticoagulants. How do you apply the score 
clinically? Will it be as accurate in a population that has 
not been started on anticoagulants? If someone exhibits 

a low-risk score on anticoagulants, can you stop them? 
If someone demonstrates a high score on anticoagulants, 
do you do something else, such as left atrial exclu-
sion? Another issue is that biomarkers can change over 
time. Should you calculate the score periodically and 
adjust treatment accordingly? Further study seems to 
be necessary to use the ABC score clinically. However, 
the authors noted that placebo-controlled trials of oral 
anticoagulants in AF are no longer ethical, so any new 
knowledge gained will be limited by this constraint. 
At this point, I’m going to stick with CHA2DS2-VASc 
until something clearly better clinically and easier to use 
comes along. Thank goodness for online and smart-
phone applications to calculate these scores.  n
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NOACs In Patients Requiring  
Anticoagulation Post-PCI
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center
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SYNOPSIS: The PIONEER study of atrial fibrillation patients post-percutaneous coronary intervention showed that regimens of clopidogrel 
plus reduced-dose regimens of rivaroxaban demonstrated lower bleeding and similar rates of stroke and adverse cardiac events compared 
with traditional warfarin triple therapy.

SOURCES: Gibson CM, Mehran R, Bode C, et al. Prevention of bleeding in patients with atrial fibrillation undergoing PCI. N Engl J Med 
2016;375:2423-2434.

Jolly SS, Natarajan MK. Atrial fibrillation and PCI — Do we still need aspirin? N Engl J Med 2016;375:2490-2492.

Patients requiring long-term antithrombotic 
therapy have long presented a safety problem 

post-percutaneous coronary intervention (PCI). The 
guideline-directed addition of dual antiplatelet therapy 
(DAPT) to anticoagulation with either warfarin or one 
of the new oral anticoagulant (NOAC) drugs carries 
a significant hazard of serious bleeding that can be 
several times that posed by the anticoagulant alone. 
Until recently, strategies to reduce bleeding in this 
population have received limited attention in clinical 
trials. In addition, there has been virtually no trial 
information regarding the safety of NOAC use in the 
post-PCI setting. The PIONEER AF-PCI trial is the 
first in a much-anticipated series of trials to tackle this 
problem.

The trial investigators enrolled 2,124 patients presenting 

with nonvalvular atrial fibrillation who underwent PCI 
with stent placement. Patients were randomized 1:1:1 to 
one of three treatment regimens. In each case, the investi-
gators pre-specified the intended duration of DAPT (one, 
six, or 12 months) depending on clinical scenario, and 
patients were distributed evenly among the three groups, 
depending on DAPT duration. Patients in group one re-
ceived rivaroxaban at a dose of 15 mg daily, along with 
a single standard-dose P2Y12 inhibitor (of which clopi-
dogrel represented the majority). Aspirin was withheld 
in all group one patients after randomization. Patients in 
group two received DAPT in addition to rivaroxaban at 
a dose of 2.5 mg twice daily, which corresponds to the 
regimen used in the low-dose arm of the ATLAS2 TIMI 
51 trial. Group three patients received full-dose warfarin 
(international normalized ratio goal, 2-3) in addition to 
standard DAPT. Both rivaroxaban groups used reduced 
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dosing compared with the approved dose for nonval-
vular atrial fibrillation. The standard dosing for such 
patients with preserved renal function is 20 mg once 
daily. The primary safety endpoint was the occurrence of 
clinically significant bleeding during the trial medication 
period. Major adverse cardiac events (MACE), including 
cardiac death, myocardial infarction, stroke, and stent 
thrombosis, were included as secondary endpoints.

The rates of clinically significant bleeding were lower 
in the two rivaroxaban arms compared with the war-
farin group. At 12 months, bleeding rates were 16.8% 
in group one, 18.0% in group two, and 26.7% in 
group three (hazard ratio [HR] for group one vs. group 
three, 0.59; 95% confidence interval [CI], 0.47-0.76; 
P < 0.001; HR for group 2 vs. group 3, 0.63; 95% CI, 
0.50-0.80; P < 0.001). The majority of these events met 
criteria for neither TIMI major nor TIMI minor bleed-
ing, but fell under the category of bleeding requiring 
medical attention. Although early discontinuation rates 
were > 20% in each group, results were not significantly 
different in the modified intention-to-treat analysis. 
MACE rates were low and were not significantly differ-
ent among the three groups: 6.5% in group one, 5.6% 
in group two, and 6.0% in group three. Stent thrombo-
sis was rare, occurring in five patients (0.7%) in group 
one, six patients (0.9%) in group two, and four patients 
(0.6%) in group three. The authors concluded that in 
patients with atrial fibrillation post-PCI with stent place-
ment, the studied regimens, including low-dose or very 
low-dose rivaroxaban, conferred a significantly lower 
risk of clinically important bleeding compared to stan-
dard triple therapy with full-dose warfarin. Although the 
efficacy endpoints of MACE and stent thrombosis were 
similar among groups, the authors cautioned that statis-
tical power was insufficient to evaluate these events.

n COMMENTARY
Kudos to the study team for contributing significantly to 
the knowledge base in this area, and for performing the 
first randomized study of a NOAC agent in atrial fibril-
lation patients post-PCI. The studied rivaroxaban regi-
mens, as compared with triple therapy, reduced bleeding 
without an apparent increase in stroke or myocardial in-
farction. Warfarin always was slated to lose this contest, 
and as a matter of trial design was set up to fail. Only 
warfarin was used at full dose, and on a background of 
full DAPT. On the other hand, rivaroxaban was used 
either in a reduced 15 mg dose with aspirin omitted, or 

at a very low dose on a background of DAPT. There was 
no WOEST trial-like strategy of omitting aspirin in a 
warfarin arm. It should come as no surprise that reduc-
ing the anticoagulant dose and omitting aspirin from the 
regimens would reduce bleeding. In this trial, that was 
powered only for bleeding; therefore, it should come as 
no surprise that the watered-down rivaroxaban regimens 
came out on top. The lack of a WOEST-like arm was a 
significant shortcoming. Notably, WOEST also showed 
a reduction in MACE and all-cause mortality with 
warfarin, which was not demonstrated in this trial with 
rivaroxaban, although WOEST was a smaller trial.

The very low-dose rivaroxaban group was administered 
on a background of DAPT. It is unclear if the addi-
tion of this dose of rivaroxaban produces additional 
efficacy over DAPT alone for prevention of stroke in 
atrial fibrillation. As was demonstrated in the ATLAS2 
trial, however, it certainly increases bleeding. In this 
vein, we should note that approximately 10% of the 
patients were classified as exhibiting CHA2DS2-VASc 
scores of 0 or 1, and typically would not be treated with 
anticoagulant therapy. The clustering of patients in the 
lower stroke risk categories again skews the results in 
favor of lower-intensity and, therefore, lower bleeding 
risk regimens, with little chance that a stroke difference 
will be detected. The authors emphasized that the study 
was underpowered for efficacy (detection of stroke and 
cardiac events) endpoints. The authors estimated that 
a sample size of more than 13,500 patients per group 
— nearly 41,000 patients total — would be required to 
reach 90% power to detect a 15% difference between 
treatment groups in terms of MACE.

Despite these flaws, this trial demonstrates that in aver-
age PCI patients, rivaroxaban and clopidogrel without 
aspirin exhibits an acceptable baseline level of safety. An 
accompanying editorial asked pointedly whether aspirin 
is still necessary for atrial fibrillation patients post-PCI. 
I agree with their assertion that cardiologists should 
individualize therapy on the basis of each patient’s bal-
ance of risk for bleeding and stent thrombosis. At least 
three other NOAC studies are in the works for this 
population. Of these, the most eagerly anticipated is the 
AUGUSTUS trial, which is the largest study in this group 
and pits apixaban against warfarin in a 2x2 design in 
combination with either aspirin or placebo. Until then, 
PIONEER has added to the array of options for patients 
in this challenging group.  n
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Troponin Highly Prognostic  
In Decompensated Heart Failure
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco, Cardiology Division, Advanced  
Heart Failure Section

Dr. Selby reports no financial relationships relevant to this field of study.

SYNOPSIS: Among patients with acute decompensated heart failure and preserved ejection fraction, elevated troponin is associated with 
worse in-hospital outcomes and long-term survival, independent of other predictors.

SOURCE: Pandey A, Golwala H, Sheng S, et al. Factors associated with and prognostic implications of cardiac troponin in decompensated 
heart failure with preserved ejection fraction: Findings from the American Heart Association Get With The Guidelines-Heart Failure Pro-
gram. JAMA Cardiol 2016;Dec 28. [Epub ahead of print].

Serum troponin is a well-established biomarker in 
both ischemic heart disease and heart failure with 

reduced ejection fraction (HFrEF). The prognostic 
significance of elevated troponin in patients present-
ing with decompensated heart failure with preserved 
ejection fraction (HFpEF) is not well studied.

In a retrospective analysis of the Get With The Guide-
lines-HF registry, Pandey et al evaluated all participants 
admitted for decompensated HFpEF (defined as an 
ejection fraction ≥ 50%) who exhibited at least one 
troponin level (either troponin T or I) measured from 
January 2009-December 2014. The primary outcome 
was in-hospital, all-cause mortality. Secondary outcomes 
included post-discharge mortality and readmission rates.

Of 96,769 patients hospitalized for decompensated HF-
pEF, 34,233 (35.0%) submitted to troponin level mea-
surements and were included in the analysis. Of those, 
7,732 (22.6%) demonstrated elevated troponin. Predic-
tors of elevated troponin included higher serum creati-
nine, black race, older age, and ischemic heart disease. In 
adjusted analyses, elevated troponin was associated with 
increased in-hospital mortality (odds ratio [OR], 2.19; P 
< 0.001), longer than four-day hospital stay (OR, 1.38; P 
< 0.001), and eventual discharge to home (OR, 0.65; P < 
0.001). Post-discharge outcomes also were worse among 
those with elevated troponin, with increased 30-day 
(OR, 1.59; P < 0.001) and one-year mortality (OR, 1.35; 
P > 0.001). The prognostic significance of troponin was 
independent of serum B-type natriuretic peptide (BNP) 
level and remained significant among patients without 
coronary artery disease. The authors concluded that tro-
ponin elevation is associated with poor in-hospital and 
long-term clinical outcomes among patients hospitalized 
for decompensated HFpEF, suggesting a role for early 
troponin assessment in this patient population.

n COMMENTARY
HFpEF is a heterogenous disease. Recent studies have 
attempted to categorize HFpEF into distinct subgroups 

based on clinical characteristics, pathophysiology, and 
outcomes. Hopefully, this work will lead to individu-
alized management of HFpEF based on a patient’s 
particular phenotype. For now, this phenotypic diversity 
has made it difficult to identify effective treatments for 
HFpEF. Similarly, there are few tools for prognostica-
tion in HFpEF. For this reason, the findings of Pandey et 
al are important. Serum troponin appears to be highly 
prognostic in acute HFpEF, regardless of the exact phe-
notype, making it a potentially useful test that is easy to 
implement in routine clinical care.

Current practice guidelines assign a Class I recommen-
dation to measuring serum troponin levels in patients 
admitted for decompensated heart failure. In this study, 
only 35% of patients submitted to a troponin level check 
at any time during hospitalization, meaning the recom-
mendation is not widely followed in practice. This study 
increases the evidence base supporting this recommenda-
tion and expands the demonstrated prognostic utility of 
troponin to include patients with preserved EF. It is also 
important to note the prognostic utility of troponin was 
independent of BNP, which is more commonly used in 
the acute heart failure setting. Checking troponin levels 
could help clinicians identify acute HFpEF patients 
who require more aggressive monitoring and treatment 
during hospitalization, as well as closer follow-up after 
discharge.

There are important limitations to this study. Unmea-
sured confounding is a significant concern in a retrospec-
tive, registry-based study. The study authors only could 
evaluate patients in whom troponin was measured, and 
these patients may have differed from the broader acute 
HFpEF population in unmeasured ways. Also, it is pos-
sible some troponin elevations were actually due to acute 
coronary syndromes (although these patients should 
have been excluded from this registry). Therefore, some 
of the increased morbidity and mortality in patients with 
elevated troponin may have been related to ischemic 
disease rather than HFpEF.
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In light of these findings and the cur-
rent Class I recommendation to measure 
troponin levels in patients hospitalized 
for acute heart failure, is it time to start 
checking troponin in all patients present-
ing with decompensated HFpEF? The 
authors concluded their findings “suggest 
a role of early troponin assessment as an 
important risk stratification tool during 
the initial evaluation” of acute HFpEF. 
Although better early risk stratifica-
tion theoretically may lead to improved 
patient care and outcomes, it is important 

to remember this study did not specifical-
ly demonstrate the utility of this strategy. 
Routine measurement of troponin will in-
crease costs and potentially could lead to 
increased use of diagnostic testing such as 
coronary angiography in patients found 
to exhibit elevated troponin. Whether 
this strategy ultimately will improve 
outcomes remains to be seen. For now, 
measurement of serum troponin in acute 
HFpEF is appropriate when improved 
risk stratification would influence clinical 
decision-making.  n

1. In the paper by Scarpato and colleagues, 
which of the following errors in antibiotic pre-
scribing were found at the time of discharge:

a. Inappropriate choice of antibiotic 
based on antimicrobial spectrum

b. Incorrect dosage of antibiotic

c. Too short a duration of the 
prescribed antibiotic

d. Too long a duration of the 
prescribed antibiotic

e. All of the above

2. According to the randomized controlled 
trial by Uranga, et al., the optimum duration 
of antibiotics for community-acquired pneu-
monia in non-immunocompromised patients 
not otherwise excluded from the trial was:

a. 14 days

b. 10 days

c. 7 days

d. 5 days

e. Until clinical stability criteria were met

3. In the randomized controlled trial of 
anticoagulants and anti-platelet agents in 
patients after PCI and with atrial fibrillation, 
which of the following regimens had the 
highest rate of clinically significant bleeding: 

a. Warfarin, aspirin, and clopidogrel 
(warfarin plus dual antiplatelet therapy)

b. Rivaroxaban and clopidogrel

c. Rivaroxaban, aspirin, and clopidogrel 
(rivaroxaban plus dual antiplatelet therapy)

d. None of the above; all of the groups had a 
similar rate of clinically significant bleeding
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