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Despite antibiotic therapy and hospital-
based care, severe community-acquired 
pneumonia still carries a high risk 

for  morbidity and mortality. This is due to an 
excessive amount of circulating inflammatory 
cytokines, which can then lead to pulmonary and 
hemodynamic dysfunction. Corticosteroids are 
potent anti-inflammatory drugs and may play 
a role in blunting the systematic inflammatory 
process present in community-acquired 
pneumonia. Previously published studies have 

demonstrated conflicting results regarding the 
beneficial effects of steroids in community-
acquired pneumonia.

To assess the short-term effects of adjuvant 
corticosteroid therapy, Blum and colleagues 
performed a large, double-blind randomized 
control trial at seven tertiary care hospitals 
in Switzerland. The investigators enrolled 
adult patients admitted with community-
acquired pneumonia within 24 hours of 
presentation. Exclusion criteria included active 
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intravenous drug use, history of recent 
gastrointestinal bleed, acute burn injury, 
severe immunosuppression, adrenal 
insufficiency, conditions requiring 
steroid therapy, active tuberculosis, 
cystic fibrosis, and pregnancy. The 802 
patients enrolled in the study were 
given empiric antibiotics, based on ERS/
ESCMID guidelines, at the discretion of 
the treating provider. The patients were 
randomized to receive either prednisone 
50mg daily or placebo for 7 days. 
Allocation was concealed, and all study 
participants, investigators, and data 
assessors were blinded to treatment 
allocation.

The primary endpoint was time 
(days) to clinical stability (defined as 
stable vital signs, including temperature, 
heart rate, respiratory rate, blood 
pressure, mental status, oral intake, and 
oxygenation) for greater than 24 hours. 
Additional outcomes were time to 
hospital discharge, all-cause mortality, 
complications related to community-
acquired pneumonia, and side effects of 
corticosteroids.

The two groups were similar in 
baseline characteristics. The median age 
was 74 years, and 62% were men. The 
prevalence of medical comorbidities, 
including diabetes mellitus, chronic 
obstructive pulmonary disease, heart 
failure, and renal insufficiency, were 
similar between the two groups.

The median time to clinical stability 
was significantly reduced in the 
prednisone group (3.0 days) compared 
to the placebo group (4.4 days). This 
correlated with a shorter hospital course 
in the prednisone group (6.0 days vs. 

7.0 days). There was no difference 
in total duration of antibiotics, but 
patients receiving prednisone had 
fewer days of intravenous antibiotic 
therapy. The intent-to-treat (n=802) 
and per-protocol (n=785) populations 
had similar results. Outcomes were 
independent of severity of community-
acquired pneumonia at admission; 
however, the authors noted a trend 
toward larger treatment effect in 
patients with sepsis. Additionally, 
complications associated with 
community-acquired pneumonia were 
lower in the prednisone group, with 
an OR 0.49 (0.023 to 1.02, p=0.056). 
Patients who received prednisone were 
more likely to require new insulin 
treatment for in-hospital hyperglycemia 
(19% vs. 11%); however, rates of 
insulin treatment were low and equal 
at day 30. Prednisone therapy was 
otherwise well tolerated. 

In conclusion, Blum and colleagues 
demonstrate a beneficial effect 
of adjunct corticosteroids in the 
treatment of hospitalized patients with 
community-acquired pneumonia. This 
was a large, adequately powered, and 
well-designed study. The study included 
older patients with a high prevalence 
of medical comorbidities, allowing for 
generalizability to patients frequently 
managed by hospitalists. The study, 
however, did not include ambulatory 
patients, and critically ill and septic 
patients were underrepresented. The 
results of this trial are compelling, but 
further research is needed to investigate 
the effects of steroids on survival before 
changing practice.  n
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Volume overload is a hallmark of acute heart 
failure (AHF). In hospitalized patients, 

intravenous loop diuretics are the most 
commonly used treatment for decongestion 
and symptom relief. Intravenous (IV) fluids 
are routinely administered to hospitalized 
patients, although their use in patients with AHF 
seems counterintuitive. No previous study has 
evaluated the frequency and effects of IV fluid 
administration among patients hospitalized for 
AHF.

To examine this issue, Bikdeli and colleagues 
analyzed records from the Premier database, 
which represents approximately 20% of acute 
care hospitalizations in the United States. They 
identified 131,430 patients who were hospitalized 
for heart failure between 2009 and 2010 and 
treated with a loop diuretic within the first 2 days 
of hospitalization. Patients with sepsis, bleeding, 
anaphylaxis, or need for vasopressors were 
excluded.

The authors found that 11% of patients 
admitted for AHF also received at least 500 mL of 
IV fluid during the first 2 days of hospitalization, 
with a median volume of 1000 mL. There was 
wide variation in the fluid utilization rate between 
hospitals, ranging from 0%-71.1%, with a 
median of 12.5%. One quarter of all hospitals 
gave IV fluids to at least 20% of patients with 
AHF.

After controlling for baseline characteristics, 
patients who received IV fluids had significantly 
higher rates of subsequent ICU admission (5.7% 
vs 3.8%; P < 0.0001), and in-hospital death 
(3.3% vs 1.8%; P < 0.0001), as well as higher 
rates of intubation and need for renal replacement 
therapy. There was no significant difference in the 
median length of stay between those who did and 
did not receive fluids. The authors conclude that 
administration of fluids to patients with AHF is 
not uncommon, may be associated with adverse 
events, and represents a possible opportunity for 
improvement.

n COMMENTARY
Although simultaneously administering IV 

fluids and diuretics to AHF patients seems 

illogical, we see that it happens with surprising 
frequency. Furthermore, there appears to be a 
clear negative association between use of IV 
fluids and adverse outcomes in this population. 
Hopefully, this paper will serve as a wake-up call 
to those who care for patients with AHF, and help 
us take steps to avoid simultaneous use of fluids 
and diuretics.

Assessment of volume status is often 
challenging, and the concomitant use of fluids 
and diuretics may reflect a health care provider’s 
uncertainty. There may be different, even 
opposing, opinions about a given patient’s volume 
status among members of the treating team, 
compounded by a lack of clear communication 
between team members, and resulting in use 
of opposing therapies. Patients with AHF also 
frequently present with, or develop, hypotension 
and renal insufficiency, conditions that are 
commonly treated with IV fluids in the general 
population. Without careful consideration of the 
underlying physiology, these same interventions 
may be reflexively applied to patients with heart 
failure.

One particularly striking finding is the wide 
variation in fluid utilization rates across hospitals. 
This could be due to underlying differences in 
practice culture between hospitals. Alternatively, 
some hospitals may have systematic mechanisms 
in place that routinely lead to use of IV fluids, 
such as automated order sets. Identifying these 
factors is an important step toward eliminating 
the pathways that lead to inappropriate use of 
fluids.

This study has clear limitations. By using an 
administrative database, the authors could not 
identify the particular reason a given patient may 
have received IV fluids. It is possible the patients 
who received fluids were sicker, or fluids were 
given to counteract over-aggressive diuretic use. 
The authors took steps to avoid these pitfalls, 
such as limiting the timeframe to the first 2 
days of hospitalization and excluding patients 
with other indications for fluids such as sepsis 
or anaphylaxis.  However, there may have been 
underlying differences in the patient populations 
that could not be accounted for.
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This study shines a light on an issue that has 
gone largely unnoticed in the management of AHF. 
Identifying the frequency and consequences of 
IV fluid use in patients with AHF is the first step 
toward finding a solution. Providers should make 
sure there are no institutional factors contributing 
to the overuse of fluids in these patients, such as 
automated order sets that routinely include fluids. 

Careful assessment of volume status remains 
one of the most important skills in heart failure 
management and cannot be neglected. Clear 
communication among team members is critical to 
make sure there is a cohesive treatment plan. By 
keeping these in mind, hopefully we can reduce the 
push-pull of simultaneously administering diuretics 
and fluids.  n

Abstract & Commentary

Surgical Management  
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Although guidelines outline specific indications 
for surgery in infective endocarditis (IE), 

applying these recommendations in the clinical 
area is challenging. In order to understand these 
challenges, the International Collaboration on 
Endocarditis (ICE) conducted a prospective study 
to evaluate the factors that influence the decision 
with regard to surgical intervention in IE. From the 
ICE database, patients with left-sided IE enrolled 
between 2008 and 2012 were selected for this 
analysis. Among the 1296 patients, 314 (25%) had 
prosthetic valve IE. Surgery was performed in 733 
(57%). Indications for surgery were heart failure, 
embolic event, persistent bacteremia, paravalvular 
complications, severe regurgitation, vegetation 
size, and microorganism type. Among the 863 
with indications for surgery, 661 (77%) had 
surgery. Those undergoing surgery were younger 
compared to those who did not have surgery (57 
vs 68 years, P < 0.001). Also, they more often had 
severe aortic regurgitation (odds ratio [OR] = 2.4), 
abscess (2.0), and embolic events (1.7). Factors 
associated with no surgery despite indications 
were liver disease (OR = 0.16), stroke (0.54), or 
Staphylococcus aureus (0.50). The reason cited 
for not operating with S. aureus was sepsis. The 

Society of Thoracic Surgeons (STS) preoperative 
risk score averaged 24 in those going to surgery. 
Surgery was associated with higher 6-month 
survival, and survival was related to the STS score. 
Surgical indications and an STS score above the 
median resulted in about a 90% 6-month survival; 
whereas, those with an STS below the median 
had about a 70% 6-month survival. Those with a 
surgical indication with an STS above the median 
and no surgery had the worst prognosis, < 30% 
6-month survival. The authors concluded that 
the performance of surgery in patients with IE 
generally followed guidelines, except for patients 
with S. aureus. Despite S. aureus being the most 
common cause of IE in the current era and an 
indication for surgery in most guidelines, surgery 
was performed less often in S. aureus IE patients. 

n COMMENTARY
The widespread use of transesophageal 

echocardiography (TEE) in the last 20 years has 
markedly improved the sensitivity for detecting 
IE (now 96%) and its complications. However, 
mortality has not changed over the last 2 decades. 
Many believe that part of the reason mortality has 
not decreased with earlier diagnosis of the disease is 



      April 2015 13

Abstract & Commentary

Bridging During Anticoagulation 
Interruptions Is Associated with Worse 
Outcomes
By Cara N. Pellegrini, MD

Assistant Professor of Medicine, UCSF, Cardiology Division, Electrophysiology Section, San Francisco VA Medical Center

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

This article originally appeared in the March 2015 issue of Clinical Cardiology Alert. It was edited by Michael H. Crawford, 
MD, and peer reviewed by Susan Zhao, MD. Dr. Crawford is Professor of Medicine, Chief of Clinical Cardiology, University 
of California, San Francisco. Dr. Zhao is Director, Adult Echocardiography Laboratory, Associate Chief, Division of Cardiology, 
Department of Medicine, Santa Clara Valley Medical Center. Dr. Crawford and Dr. Zhao report no financial relationships relevant 

to this field of study. 

SOURCE: Steinberg BA, et al. Use and outcomes associated with bridging during anticoagulation interruptions in patients with 
atrial fibrillation: Findings from the Outcomes Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT-AF). Circulation 
2015;131:488-494.

that early surgery is often not done despite guideline 
recommended indications being present. In this study 
from the prospective, observational ICE database, 
30-day mortality in those with indications for 
surgery who had surgery was 15% vs. 26% in those 
with indications for surgery in whom it was not 
done. Surprisingly, 25% of patients with indications 
for surgery did not get it. The major reasons for 
not doing indicated surgery were comorbidities that 
raised operative risk and S. aureus sepsis. Naturally, 
the STS score was higher than what would be 
encountered in other types of cardiac surgery, since 
healthy people rarely get IE. Also, STS score was 
related to outcome as one would expect. On the 
other hand, surgery can be lifesaving for patients 
unlikely to be cured by medial therapy. 

In addition to being an observational study, 
there are other weaknesses of this study. It was 
conducted in large tertiary centers and half the 

patients were transferred from other hospitals. 
So there is likely a referral bias. Also, the study 
was done in several countries and not adjusted 
for differences in practice patterns. Finally, the 
data were not adjudicated centrally. On the other 
hand, randomized trials are unlikely to ever be 
done in IE. Also, this was a comprehensive study 
that looked at 275 clinical variables. Older studies 
demonstrated the benefits of surgery, but lacked 
the detailed information in this study.

This study emphasizes that early surgery before 
antibiotics have been able to fully work should be 
strongly considered when published indications are 
present, since successful surgery improves survival. 
When the STS score is < 24, the 6-month survival 
was excellent (about 90%). Even when the STS 
score was > 24, the 6-month survival was about 
70%; lower but clearly better than the alternative 
of failed medical therapy.  n

Despite the routine nature of discontinuing 
atrial fibrillation (AF) patients’ long-term 

oral anticoagulation (OAC) for procedures and 
“bridging” them with another agent, there is 
remarkably little data on the safety and benefit of 
this practice. Guidelines detailing when and how 
to initiate bridging therapy have been published, 
but data supporting why we should bridge at all 
are limited.1 To help fill this void, Steinberg and 
colleagues used a national, community-based 
registry of outpatients with AF (ORBIT-AF) to 

examine current practices around periprocedural 
OAC management and associated outcomes. 
Outcomes evaluated included rates of major 
bleeding, as well as myocardial infarction, 
stroke or systemic embolism, cause-specific 
hospitalization, and death within 30 days.

Their final study cohort consisted of 7372 
patients, with a median follow-up of 24 months. 
They found a large proportion (30%) of patients 
had an interruption in their OAC during the 
study; of these, approximately one-quarter were 
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bridged, most commonly with low-molecular 
weight heparin (73%), but a sizable minority with 
unfractionated heparin (15%). The decision to 
bridge a patient appeared to be driven primarily 
by the patient’s history of a prior cerebrovascular 
event (22% bridged vs 15% no bridging; P 
< 0.001), history of congestive heart failure 
(44% vs 34%; P < 0.001), and presence of a 
mechanical valve (9.6% vs 2.4%; P < 0.001). 
As expected, mean CHA2DS2-VASc scores were 
slightly higher in the bridged group as well (4.25 
vs 4.03; P = 0.01). Interestingly, not only were 
bleeding events more common in the bridged 
group (5.0% vs 1.3%; adjusted odds ratio, 3.84; 
P < 0.001), but the incidence of the composite 
outcome of myocardial infarction, stroke or 
systemic embolism, major bleeding, cause-specific 
hospitalization, and death within 30 days was also 
significantly higher in the bridged group (13% vs 
6.3%; adjusted odds ratio, 1.94; P < 0.001). The 
authors concluded that their data do not support 
the use of routine bridging anticoagulation.

n COMMENTARY
Clearly the biggest limitation of this trial was 

inherent in its design — this was not a randomized, 
controlled trial. The patient factors that led to 
their presumed designation as higher risk and, 
therefore, the decision to bridge them, also could 
have contributed to their worse outcomes. The 
authors attempted to correct for this by performing 
a multivariate-adjusted analysis to control for 
known biases, such as the higher CHA2DS2-
VASc scores in the bridged group, but residual or 
unmeasured confounding cannot be excluded. Stay 
tuned for the results of the ongoing Effectiveness 
of Bridging Anticoagulation for Surgery (BRIDGE) 
study, which will be able to address the issue 
of causality, and which has now completed 
randomization of about 2000 patients undergoing 
surgery to low-molecular weight heparin bridging 
or placebo during the perioperative period.

Nonetheless, there are some important lessons 
for now. Bridging almost certainly comes at a cost, 
at a minimum, of an increased bleeding risk. This 
finding echoes that of a recent meta-analysis of 
> 12,000 patients from 34 studies (only one of 
which was a randomized controlled trial), which 
found bridging therapy to be associated with an 
increased risk of bleeding events, and a similar risk 
of thromboembolic events.2 Given the mounting 
evidence that bridging may be harmful, or at least 
not as helpful as we thought, unless patients are at 
particularly high risk for a thromboembolic event, 
it seems prudent to not bridge. Additionally, extra 

consideration of whether bridging is necessary 
should be given to patients undergoing certain 
procedures, such as endoscopy and catheter 
ablation, that appear to have excess risk (bleeding 
and cardiovascular events respectively) with a 
bridging approach.

Perhaps even better is to not interrupt OAC for 
procedures at all. While this was not a primary 
focus of this study, there is a growing body of 
literature supporting that approach for catheter 
ablation of AF and cardiac device implantation.3,4 
Particularly low-risk procedures, such as dental 
work, minor skin procedures, or cataract surgery 
in which bleeding can be locally prevented (with 
a special mouthwash for example) or is expected 
to be minimal, do not generally warrant OAC 
interruption. Approximately 5% of the patients 
treated with dabigatran at baseline (the only 
novel agent included in this study) were bridged, 
a number appropriately less than the overall 25% 
bridging rate, but still probably higher than should 
be targeted when novel agents with a fast onset/
offset are used. When bridging is performed, 
particular attention should be paid to periods of 
transition, such as hospital discharge, and needs 
for dosage adjustment to minimize the risks. While 
this study did not provide comparison data for 
low molecular weight heparin vs unfractionated 
heparin, other studies, such as BRUISE 
CONTROL, did not detect a significant difference 
between these bridging approaches.4  n
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As of early January, influenza activity had 
reached epidemic proportions in large 

parts of the United States, with many of those 
being affected despite prior vaccination.1 The 
occurrence of infection in vaccinated individuals 
is not unexpected since influenza vaccine efficacy 
is usually only approximately 60%. There is, 
however, an additional problem during this 
influenza season because of an unanticipated 
mismatch between the components of the 2014-
2015 vaccine, which are identical to the 2013-
2014 vaccine composition, and the dominating 
circulating virus type. Thus, current trivalent 
influenza vaccines contain hemagglutinin (HA) 
derived from an A/California/7/2009 (H1N1)-like 
virus, an A/Texas/50/2012 (H3N2)-like virus, and 
a B/Massachusetts/2/2012-like (Yamagata lineage) 
virus. Quadrivalent influenza vaccines contain 
these antigens as well as a B/Brisbane/60/2008-like 
(Victoria lineage) virus.  

H3N2 has accounted for greater than 95% of 
all influenza reported to CDC from U.S. WHO and 
National Respiratory and Enteric Virus Surveillance 
System collaborating laboratories during the 
current influenza season. Unfortunately, most of the 
circulating H3N2 viruses are antigenically dissimilar 
to the H3N2 vaccine strain, probably as the result 
of significant antigenic drift. A similar circumstance 
occurred during the H3N3-predominant 2007-2008 
season in which the virus had also significantly 
drifted antigenically from the vaccine strain; the 
vaccine efficacy that year was only 43%. Early 
estimates for the current season indicate that the 
age-adjusted overall vaccine efficacy (VE) is only 
approximately 23%.2 Nonetheless, CDC modeling 
suggests that a VE of only 10% in older adults 
could prevent approximately 13,000 influenza-
associated hospitalizations in those aged ≥ 65 years 
in the United States during a moderately severe 
influenza season such as in 2012–13. 

Furthermore, past seasons in which H3N2 was 
the predominantly identified strain were often 
characterized by greater severity of disease among 
children younger than 5 years old and adults older 
than 65 years old when compared to H1N1- or 
influenza B-predominant seasons. Thus, CDC has 
estimated that an average of 28,909 people died from 
flu during H3N2 seasons from 1976 to 2007, while 
only 10,648 people died during years in which H3N2 
was not predominant. While estimates of influenza-
related deaths are incomplete, CDC indicates that the 
hospitalization rates are higher than in recent years 
and are similar to those observed during some past 
seasons in which H3N2 predominated. 

Antiviral treatment remains effective, particularly 
when administered within 48 hours of symptom 
onset. In situations in which influenza has reached 
epidemic proportions, treatment can be initiated in 
outpatients on the basis of a compatible symptom 
complex and without confirmatory testing. In 
other circumstances, testing should be performed, 
but, as the CDC states, “Decisions about starting 
antiviral treatment should not wait for laboratory 
confirmation of influenza.” The recent first-ever 
CLIA waiver by the FDA of a point-of-care nucleic 
acid-based influenza diagnostic test (Alere™ i 
Influenza A&B) may lead to reconsideration of 
this recommendation.3 While variable specificity of 
the test has been reported, all studies appeared to 
have found a sensitivity in excess of 90% for both 
influenza A and influenza B virus detection.4-7 

The current circulating viruses, including 
the current H3N2 strain, are, with infrequent 
exception, susceptible to neuraminidase inhibitors, 
and either oseltamivir or zanamivir can be used 
to treat most patients in accord with CDC 
recommendations. Another neuraminidase inhibitor, 
peramivir, which is administered intravenously in a 
single (quite expensive) dose was approved by the 
FDA in December 2014. Its niche would appear to 
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• discuss pertinent safety, infection control and quality improvement practices;
• explain diagnosis and treatment of acute illness in the hospital setting; and;
• discuss current data on diagnostic and therapeutic modalities for common inpatient problems. 

1. Which of the following 
outcomes was observed in 
inpatients with community-
acquired pneumonia 
who received systematic 
corticosteroids?

a. Longer hospital stay

b. Shortened time to clinical 
stability

c. Increased nosocomial 
infections

d. Increased complications 
of community-acquired 
pneumonia

2. In the study by Bikdeli and 
colleagues, patients admitted 
to the hospital with acute 
decompensated heart failure 
who received IV fluids had 
which of the following 
outcomes?

a. Higher rates of 
subsequent ICU admission

b. Higher rates of in-
hospital death

c. Higher rates of 
intubation 

d. Higher rates of renal 
replacement therapy

e. All of the above

3. The study by Steinberg et 
al. looked at outcomes of 
patients with interruption in 
oral anticoagulant therapy 
for atrial fibrillation.  The 
outcomes they observed 
when patients were bridged 
with unfractionated or low-
molecular weight heparin 
included: 

a. Increased risk bleeding

b. Decreased risk of stroke 
or systemic embolism

c. Decreased risk of death

d. Lower cost of care

be limited to high-risk inpatients for whom 
enteral administration of medications is 
contraindicated because of, e.g., severe ileus 
or intestinal obstruction.  n
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