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BACKGROUND: The practice of hospital medicine is com-
plex, and the number of clinical publications each year con-
tinues to grow. To maintain best practice it is necessary for
hospitalists to stay abreast of the literature, but difficult to
accomplish due to time. The annual Society of Hospital
Medicine meeting offers a plenary session on Updates in
Hospital Medicine. This article is a summary of those
papers presented at the meeting.

METHODS: We reviewed articles published between Janu-
ary 2014 and January 2015 in the leading medical journals,
searching for papers with good methodological quality, the
potential to change practice, and papers that are thought
provoking. The authors collectively agreed on 14 articles.
The findings, cautions, and implications are discussed for
each paper.

RESULTS: Key findings include: a novel neprilysin inhibitor
and angiotensin receptor blocker combination drug reduces
mortality in patients with heart failure; the concern for acute
kidney injury after venous contrast may be overstated; the
Confusion Assessment Method Severity score is an impor-
tant tool for prognostication in delirious patients; ramelteon
shows promise for lowering incident delirium among elderly

medical patients; polyethylene glycol appears effective in
rapidly resolving hepatic encephalopathy; cirrhotic patients
on a nonselective b-blocker have increased mortality after

they develop spontaneous bacterial peritonitis; current guide-
lines regarding prophylaxis against venous thromboembolism

(VTE) in medical inpatients likely result in nonbeneficial use of
medications; from a safety and efficacy perspective, direct

oral anticoagulants perform quite well against conventional
therapies in patients with VTE and atrial fibrillation, including
in elderly populations; 2 new once-weekly antibiotics, dalba-

vancin and oritivancin, approved for skin and soft tissue
infections, appear noninferior to vancomycin; offering family

members of a patient undergoing cardiopulmonary resuscita-
tion the opportunity to observe has durable impact on long-

term psychological outcomes.

CONCLUSIONS: This update reviews key clinical articles
published in 2014, selected by the authors for their methodo-

logical quality and potential for changing the practice of inpa-
tient physicians. All of these articles add to the body of

inpatient medical knowledge and contribute to the debate on
best practices. Journal of Hospital Medicine 2015;10:817–
826. VC 2015 Society of Hospital Medicine

Keeping up with the medical literature in a field as
broad as hospital medicine is a daunting task. In 2014
alone, there were over 9200 articles published in top-tier
internal medicine journals.1 The authors have selected
articles from among these top journals using a nonsyste-
matic process that involved reviewing articles brought to
their attention via colleagues, literature searches, and
online services. The focus was to identify articles that
would be of importance to the field of hospital medicine
for their potential to be practice changing, provocative,
or iconoclastic. After culling through hundreds of titles
and abstracts, 46 articles were reviewed by both authors
in full text, and ultimately 14 were selected for presenta-
tion here. Table 1 summarizes the key points.

AN APPROACHING PARADIGM SHIFT IN THE
TREATMENT FOR HEART FAILURE
McMurray J, Packer M, Desai A, et al. Angiotensin-
neprilysin inhibition versus enalapril in heart failure.
N Engl J Med. 2014;371:993–1004.

Background

The last drug approved by the Food and Drug Adminis-
tration (FDA) for heart failure (HF) was 10 years ago.2

The new PARADIGM (Prospective Comparison of
ARNI With ACEI to Determine Impact on Global Mor-
tality and Morbidity in Heart Failure) heart failure study
comparing a novel combination drug of a neprilysin
inhibitor and angiotensin receptor blocker (ARB) to an
angiotensin-converting enzyme (ACE) inhibitor has car-
diologists considering a possible change in the HF treat-
ment algorithm. Neprilysin is a naturally occurring
enzyme that breaks down the protective vasoactive pep-
tides (brain natriuretic peptide, atrial natriuretic peptide,
and bradykinin) made by the heart and the body in HF.
These vasoactive peptides function to increase vasodila-
tion and block sodium and water reabsorption. This
novel neprilysin inhibitor extends the life of these vasoac-
tive peptides, thus enhancing their effect. By inhibiting
both neprilysin and the renin-angiotensin system, there
should be additional improvement in HF management.
The neprilysin inhibitor was combined with an ARB
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instead of an ACE inhibitor because of significant angio-
edema seen in earlier phase trials when combined with
an ACE inhibitor. This is believed related to increases in
bradykinin due to both agents.

Findings

In this multicenter, blinded, randomized trial, over
10,000 patients with known HF (ejection fraction<35%,
New York Heart Association class II or higher) went
through 2 run-in periods to ensure tolerance of both ena-
lapril and the study drug, a combination of a neprilysin
inhibitor and valsartan (neprilysin-I/ARB). Eventually
8442 patients underwent randomization to either enalap-
ril (10 mg twice a day) or neprilysin-I/ARB (200 mg twice
a day). The primary outcome was a combination of cardi-
ovascular mortality and heart failure hospitalizations.
The trial was stopped early at 27 months because of over-
whelming benefit with neprilysin-I/ARB (21.8% vs
26.5%; P<0.001). There was a 20% reduction specifi-
cally in cardiovascular mortality (13.3% vs 16.5%; haz-
ard ratio [HR]: 0.80; P<0.001). The number needed to
treat (NNT) was 32. There was also a 21% reduction in
the risk of hospitalization (P<0.001). More patients with
neprilysin-I/ARB had symptomatic hypotension (14% vs
9.2%; P< 0.001) but patients on the ACE inhibitor expe-
rienced more cough, hyperkalemia, and increases in their
serum creatinine.

Cautions

There are 2 reasons clinicians may not see the same
results in practice. First, the trial was stopped early,
which can sometimes exaggerate benefits.3 Second, the
2 run-in periods eliminated patients who could not
tolerate the medications at the trial doses. Addition-
ally, although the study’s authors were independent,
the trial was funded by a pharmaceutical company.

Implications

This new combination drug of a neprilysin inhibitor
and valsartan shows great promise at reducing cardio-
vascular mortality and hospitalizations for heart fail-

ure compared to enalapril alone. Given the high
morbidity and mortality of heart failure, having a new
agent in the treatment algorithm will be useful to
patients and physicians. The drug was just approved
by the FDA in July 2015 and will likely be offered as
an alternative to ACE inhibitors.

VENOUS CONTRAST-INDUCED
NEPHROTOXICITY: IS THERE REALLY A
RISK?
McDonald J, McDonald R, Carter R, et al. Risk of
intravenous contrast material-mediated acute kidney
injury: a propensity score-matched study stratified by
baseline-estimated glomerular filtration rate. Radiol-
ogy. 2014;271(1):65–73.

McDonald R, McDonald J, Carter R, et al. Intrave-
nous contrast material exposure is not an independent
risk factor for dialysis or mortality. Radiology.
2014;273(3):714–725.

Background

It is a common practice to withhold intravenous con-
trast material from computed tomography (CT) scans
in patients with even moderately poor renal function
out of concern for causing contrast-induced nephropa-
thy (CIN). Our understanding of CIN is based largely
on observational studies and outcomes of cardiac
catheterizations, where larger amounts of contrast are
given intra-arterially into an atherosclerotic aorta.4

The exact mechanism of injury is not clear, possibly
from direct tubule toxicity or renal vasoconstriction.5

CIN is defined as a rise in creatinine >0.5 mg/dL or
>25% rise in serum creatinine 24 to 48 hours after
receiving intravenous contrast. Although it is usually
self-limited, there is concern that patients who develop
CIN have an increase risk of dialysis and death.6 In
the last few years, radiologists have started to ques-
tion whether the risk of CIN is overstated. A recent
meta-analysis of 13 studies demonstrated a similar
likelihood of acute kidney injury in patients regardless

TABLE 1. Summary of Key Points

1. Now that neprolysin inhibitors are approved by the FDA, hospitalists will see them prescribed as an alternative to ACE-inhibitors given their impressive benefits in cardiovascular mortality and heart failure hospitalizations.
2. Current evidence suggests that intravenous contrast given with CT scans may not significantly alter the incidence of acute kidney injury, its associated mortality, or the need for hemodialysis.
3. The CAM-S score is an important tool for prognostication in delirious patients. Those patients with high CAM-S scores should be considered for goals of care conversations.
4. The melatonin agonist, ramelteon, shows promise for lowering incident delirium among elderly medical patients, though larger trials are still needed.
5. Polyethylene glycol may be an excellent alternative to lactulose for patients with acute hepatic encephalopathy once larger studies are done, as it is well tolerated and shows faster resolution of symptoms.
6. Nonselective b-blockers should no longer be offered to cirrhotic patients after they develop spontaneous bacterial peritonitis, as they are associated with increased mortality and acute kidney injury.
7. Current guidelines regarding prophylaxis against VTE in medical inpatients likely result in nonbeneficial use of medications for this purpose. It remains unclear which high-risk populations do benefit from pharmacologic

prophylaxis.
8. DOACs are as effective and are safer than conventional therapy for treatment of VTE, though they are not recommended in patients with GFR <30 mL/min.
9. DOACs are more effective and are safer (though they may increase risk of gastrointestinal bleeding) than conventional therapy in patients with AF.
10. DOACs are as safe and more effective than conventional therapy in elderly patients with VTE or AF, being mindful of dosing recommendations in this population.
11. Two new once-weekly antibiotics, dalbavancin and oritavancin, approved for skin and soft tissue infections, appear noninferior to vancomycin and have the potential to shorten hospitalizations and, in doing so, may

decrease cost.
12. Offering family members of a patient undergoing CPR the opportunity to observe has durable impact on meaningful short- and long-term psychological outcomes. Clinicians should strongly consider making this offer.

NOTE: Abbreviations: ACE, angiotensin-converting enzyme; AF, atrial fibrillation; CAM, Confusion Assessment Method; CAM-S score, Confusion Assessment Method Severity score; CPR, cardiopulmonary resuscitation;
CT, computed tomography; DOAC, direct oral anticoagulant; FDA, Food and Drug Administration; GFR, glomerular filtration rate; VTE, venous thromboembolism.
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of receiving intravenous contrast.7 If the true inci-
dence of CIN after venous contrast is actually lower,
this raises the question of whether we are unnecessa-
rily withholding contrast from CTs and thereby reduc-
ing their diagnostic accuracy. Two 2014 observational
studies provide additional evidence that the concern
for CIN may be overstated.

Findings

The 2 Mayo Clinic studies used the same database.
They looked at all patients who underwent a contrast-
enhanced or unenhanced thoracic, abdominal, or pel-
vic CT between January 2000 and December 2010 at
the Mayo Clinic. After limiting the data to patients
with pre- and post-CT creatinine measurements and
excluding anyone on dialysis, with preexisting acute
kidney injury, or who had received additional contrast
within 14 days, they ended up with 41,229 patients,
mostly inpatients. All of the patients were assigned
propensity scores based on risk factors for the devel-
opment of CIN and whether they would likely receive
contrast. The patients were then subdivided into 4
renal function subgroups based on estimated glomeru-
lar filtration rate (eGFR). The patients who received
contrast were matched based on their propensity
scores to those who did not received contrast within
their eGFR subgroups. Unmatched patients were elim-
inated, leaving a cohort of 12,508 matched patients.
The outcome of the first article was acute kidney
injury (AKI) defined as a rise in creatinine >0.5 mg/
dL at 24 to 48 hours. Though AKI rose with worsen-
ing eGFR subgroups (eGFR > 90 [1.2%] vs eGFR <
30 [14%]), the rates of AKI were the same regardless
of contrast exposure. There was no statistical differ-
ence in any of the eGFR subgroups. The second study
looked at important clinical outcomes—death and the
need for dialysis. There was no statistical difference
for emergent dialysis (odds ratio [OR]: 0.96,
P 5 0.89) or 30-day mortality (HR: 0.97; P 5 0.45)
regardless of whether the patients received contrast or
not.

Cautions

In propensity matching, unmeasured confounders can
bias the results. However, the issue of whether venous
contrast causes CIN will unlikely be settled in a
randomized controlled trial. For patients with severe
renal failure (eGFR < 30), there were far fewer
patients in this subgroup, making it harder to draw
conclusions. The amount of venous contrast given
was not provided. Finally, this study evaluated intra-
venous contrast for CTs, not intra-arterial contrast.

Implications

These 2 studies raise doubt as to whether the inci-
dence of AKI after contrast-enhanced CT can be
attributed to the contrast itself. What exactly causes
the rise in creatinine is probably multifactorial includ-

ing lab variation, hydration, blood pressure changes,
nephrotoxic drugs, and comorbid disease. In trying to
decide whether to obtain a contrast-enhanced CT for
patients with chronic kidney dysfunction, these studies
provide more evidence to consider in the decision-
making process. A conversation with the radiologist
about the benefits gained from using contrast in an
individual patient may be of value.

PREVENTION AND PROGNOSIS OF
INPATIENT DELIRIUM
Hatta K, Yasuhiro K, Wada K, et al. Preventive effects
of ramelteon on delirium: a randomized placebo con-
trolled trial. JAMA Psych. 2014;71(4):397–403.

A new melatonin agonist dramatically improves
delirium incidence.

Background

Numerous medications and therapeutic approaches
have been studied to prevent incident delirium in hos-
pitalized medical and surgical patients with varying
success. Many of the tested medications also have the
potential for significant undesirable side effects. An
earlier small trial of melatonin appeared to have
impressive efficacy for this purpose and be well toler-
ated, but the substance is not regulated by the FDA.8

Ramelteon, a melatonin receptor agonist, is approved
by the FDA for insomnia, and authors hypothesized
that it, too, may be effective in delirium prevention.

Findings

This study was a multicenter, single-blinded, random-
ized controlled trial of the melatonin-agonist ramel-
teon versus placebo in elderly patients admitted to the
hospital ward or ICU with serious medical conditions.
Researchers excluded intubated patients or those with
Lewy body dementia, psychiatric disorders, and severe
liver disease. Patients received either ramelteon or pla-
cebo nightly for up to a week, and the primary end
point was incident delirium as determined by a
blinded observer using a validated assessment tool.
Sixty-seven patients were enrolled. The baseline char-
acteristics in the arms of the trial were similar. In the
placebo arm, 11 of 34 patients (32%) developed delir-
ium during the 7-day observation period. In the
ramelteon arm, 1 of 33 (3%) developed delirium
(P 5 0.003). The rate of drug discontinuation was the
same in each arm.

Cautions

This study is small, and the single-blinded design (the
physicians and patients knew which group they were
in but the observers did not) limits the validity of
these results, mandating a larger double-blinded trial.

Implications

Ramelteon showed a dramatic impact on preventing
incident delirium on elderly hospitalized patients with
serious medical conditions admitted to the ward or
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intensive care unit (ICU) (nonintubated) in this small
study. If larger trials concur with the impact of this
well-tolerated and inexpensive medication, the poten-
tial for delirium incidence reduction could have a dra-
matic impact on how care for delirium-vulnerable
patients is conducted as well as the systems-level costs
associated with delirium care. Further studies of this
class of medications are needed to more definitively
establish its value in delirium prevention.

THE CONFUSION ASSESSMENT METHOD
SEVERITY SCORE CAN QUANTIFY
PROGNOSIS FOR DELIRIOUS MEDICAL
INPATIENTS
Innoye SK, Kosar CM, Tommet D, et al. The CAM-S:
development and validation of a new scoring system for
delirium in 2 cohorts. Ann Intern Med. 2014;160:526–
533.

Background

Delirium is common in hospitalized elderly patients,
and numerous studies show that there are both short-
and long-term implications of developing delirium.
Using well studied and validated tools has made
identifying delirium fairly straightforward, yet its
treatment remains difficult. Additionally, differentiat-
ing which patients will have a simpler clinical course
from those at risk for a more morbid one has proved
challenging. Using the Confusion Assessment Method
(CAM), both in its short (4-item) and long (10-item)
forms, as the basis for a prognostication tool, would
allow for future research on treatment to have a scale
against which to measure impact, and would allow
clinicians to anticipate which patients were more
likely to have difficult clinical courses.

Findings

The CAM Severity (CAM-S) score was derived in
1219 subjects participating in 2 ongoing studies: 1
included high-risk medical inpatients 70 years old or
older, and the other included similarly aged patients
undergoing major orthopedic, general, or vascular sur-
geries. Outcomes data were not available for the sur-
gical patients. The CAM items were rated as either
present/absent or absent/mild/severe, depending on the
item, with an associated score attached to each item
such that the 4-item CAM had a score of 0 to 7 and
the 10-item CAM 0 to 19 (Table 2). Clinical out-
comes from the medical patients cohort showed a
dose response with increasing CAM-S scores with
respect to length of stay, adjusted cost, combined 90-
day end points of skilled nursing facility placement or
death, and 90-day mortality. Specifically, for patients
with a CAM-S (short form) score of 5 to 7, the 90-
day rate of death or nursing home residence was
62%, whereas the 90-day postdischarge mortality rate
was 36%.

Cautions

The CAM-S, like the CAM, may work less well in
patients with hypoactive delirium. This scale has been
applied in a surgical cohort, but study outcomes were
not presented in this article. This absence limits our
ability to apply these results to a surgical population
presently.

Implications

This study demonstrates that in medical inpatients,
the CAM-S is effective for prognostication. Moreover,
the study points out that high-scoring patients on the
CAM-S have quite poor prognoses, with more than
one-third dying by 3 months. This finding suggests
that an important use of the CAM-S is to identify
patients about whom goals of care discussions should
be held and end-of-life planning initiated if not previ-
ously done.

GET EXCITED ABOUT HEPATIC
ENCEPHALOPATHY AGAIN—A NEW
POSSIBLE TREATMENT
Rahimi R, Singal A, Cuthbert J, et al. Lactulose vs
polyethylene glycol 3350-electrolyte solution for treat-
ment of overt hepatic encephalopathy. The HELP
randomized clinical trial. JAMA Intern Med.
2014;174(11):1727–1733.

Background

Lactulose has been the principle treatment for acute
hepatic encephalopathy (HE) since 1966.9 It theoretically
works by lowering the pH of the colon and trapping
ammonia as ammonium, which is then expelled. Alterna-
tively, it may simply decrease transit time through the
colon. In fact, earlier treatments for HE were cathartics
such as magnesium salts. Unfortunately 20% tp 30% of

TABLE 2. The Four-Item Confusion Assessment
Method and Confusion Assessment Method Severity
Score

The CAM The CAM-S

Acute onset with fluctuating course Absent 0
Present 1

Inattention or distractability Absent 0
Mild 1
Severe 2

Disorganized thinking, illogical or unclear ideas Absent 0
Mild 1
Severe 2

Alteration of consciousness Absent 0
Mild 0
Severe 2

Total 0–7

NOTE: To diagnose delirium using the 4-item CAM, one needs to identify both of the top 2 elements and 1
or both of the bottom 2. Each present element is scored using the severity rating listed in the CAM-S column
to create a sum total. The 10-item CAM additionally includes assessment of orientation, memory, perceptual
disturbance, psychomotor agitation and retardation, and sleep disturbances. Each of these additional ele-
ments are assigned scores as in the 4-item CAM-S for possible scores of 0 to 17. Abbreviations: CAM,
Confusion Assessment Method; CAM-S, Confusion Assessment Method Severity.
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patients are poor responders to lactulose, and patients do
not like it. This new study tests whether a modern-day
cathartic, polyethylene glycol, works as well as lactulose.

Findings

In this unblinded, randomized controlled trial,
patients presenting to the emergency department with
acute HE were assigned to either lactulose 20 to 30 g
for a minimum of 3 doses over 24 hours or 4 L of
polyethylene glycol (PEG) over 4 hours. The2 groups
were similar in severity and etiology of liver disease.
Patients were allowed to have received 1 dose of lac-
tulose given in the emergency department prior to
study enrollment. They were excluded if taking rifaxi-
min. The primary outcome was improvement in the
hepatic encephalopathy scoring algorithm (HESA) by
1 grade at 24 hours.10 The algorithm scores HE from
0 (no clinical findings of HE) to 5 (comatose). Initial
mean HESA scores in the 2 groups were identical
(2.3).

In the lactulose group, 13/25 (52%) improved by at
least 1 HESA score at 24 hours. Two patients (8%)
completely cleared with a HESA score of 0. In com-
parison, 21/23 (91%) in the PEG group improved at
24 hours, and 10/23 (43%) had cleared with a HESA
score of 0 (P< 0.01). The median time to HE resolu-
tion was 2 days in the lactulose group compared with
1 day in the PEG group (P 5 0.01). There were no dif-
ferences in serious adverse events. The majority (76%)
of the PEG group received the full 4 L of PEG.

Cautions

The main limitations of the trial were the small sam-
ple size, that it was a single-center study, and the fact
it was unblinded. Additionally, 80% of the PEG
group received 1 dose of lactulose prior to enrollment.
Statistically, more patients in the PEG group devel-
oped hypokalemia, which can worsen HE. Therefore,
if PEG is used for acute HE, potassium will need to
be monitored.

Implications

The results are intriguing and may represent a new
possible treatment for acute HE once larger studies
are done. Interestingly, the ammonia level dropped
further in the lactulose group than the PEG group, yet
there was more cognitive improvement in the PEG
group. This raises questions about the role of ammo-
nia and catharsis in HE. Although lactulose and rifax-
imin continue to be the standard of care, cathartics
may be returning as a viable alternative.

SHOULD b-BLOCKERS BE STOPPED IN
PATIENTS WITH CIRRHOSIS WHEN
SPONTANEOUS BACTERIAL PERITONITIS
OCCURS?
Mandorfer M, Bota S, Schwabi P, et al. Nonselective
beta blockers increase risk for hepatorenal syndrome
and death in patients with cirrhosis and spontaneous

bacterial peritonitis. Gastroenterology. 2014;146:1680–
1690.

Background

Nonselective b-blockers (NSBBs) are considered “the
aspirin of hepatologists,” as they are used for primary
and secondary prevention of variceal bleeds in
patients with cirrhosis.11 Since the 1980s, their benefit
in reducing bleeding risk has been known, and more
recently there has been evidence that they may reduce
the risk of developing ascites in patients with compen-
sated cirrhosis. Yet, there has been some contradictory
evidence suggesting reduced survival in patients with
decompensated cirrhosis and infections on NSBBs.
This has led to the “window hypothesis” of NSBBs in
cirrhosis, where NSBBs are beneficial only during a
certain window period during the progression of cir-
rhosis.12 Early on in cirrhosis, before the development
of varices or ascites, NSBBs have no benefit. As cir-
rhosis progresses and portal hypertension develops,
NSBBs play a major role in reducing bleeding from
varices. However, in advanced cirrhosis, NSBBs may
become harmful. In theory, they block the body’s
attempt to increase cardiac output during situations of
increased physiologic stress, resulting in decreased
mean arterial pressure and perfusion. This, in turn,
causes end-organ damage and increased risk of death.
When exactly this NSBB window closes is unclear. A
2014 study suggests the window should close when
patients develop spontaneous bacterial peritonitis
(SBP).

Findings

This retrospective study followed 607 consecutive
patients seen at a liver transplant center in Vienna,
Austria, from 2006 to 2011. All of the patients were
followed from the time of their first paracentesis. They
were excluded if SBP was diagnosed during the first
paracentesis. Patients were grouped based on whether
they took an NSBB. As expected, more patients on an
NSBB had varices (90% vs 62%; P<0.001) and a
lower mean heart rate (77.5 vs 83.9 beats/minute;
P<0.001). However, the 2 groups were similar in
mean arterial pressure, systolic blood pressure, Model
for End-Stage Liver Disease score (17.5), Childs Pugh
Score (CPS) (50% were C), and in the etiology of cir-
rhosis (55% were from alcoholic liver disease). They
followed the patients for development of SBP. The pri-
mary outcome was transplant-free survival. For the
patients who never developed SBP, there was a 25%
reduction in the risk of death for those on an NSBB
adjusted for varices and CPS stage (HR 5 0.75,
P 5 0.027). However, for the 182 patients who devel-
oped SBP, those on an NSBB had a 58% increase risk
of death, again adjusted for varices and CPS stage
(HR 5 1.58, P 5 0.014). Among the patients who
developed SBP, there was a higher risk of hepatorenal
syndrome (HRS) within 90 days for those on an NSBB
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(24% vs 11%, P 5 0.027). Although the mean arterial
pressures (MAP) had been similar in the 2 groups
before SBP, after the development of SBP, those on an
NSBB had a significantly lower MAP (77.2 vs
82.6 mm Hg, P 5 0.005).

Cautions

This is a retrospective study, and although the authors
controlled for varices and CPS, it is still possible the 2
groups were not similar. Whether patients were
actually taking the NSBB is unknown, and doses of
the NSBB were variable.

Implications

This study provides more evidence for the NSBB win-
dow hypothesis in the treatment of patients with cir-
rhosis. It suggests that the window on NSBB closes
when patients develop SBP, as NSBBs appear to
increase mortality and the risk of HRS. Thus, NSBB
therapy should probably be discontinued in cirrhotic
patients developing SBP. The question is for how
long? The editorial accompanying the article says
permanently.13

VTE PROPHYLAXIS FOR MEDICAL
INPATIENTS: IS IT A THING OF THE PAST?
Flanders SA, Greene T, Grant P, et al. Hospital per-
formance for pharmacologic venous thromboembolism
prophylaxis and rate of venous thromboembolism. A
cohort study. JAMA Intern Med. 2014;174(10):1577–
1584.

Background

Based on early research studies, many quality and reg-
ulatory organizations have stressed the importance of
assessing hospitalized patients’ venous thromboembo-
lism (VTE) risk and prophylaxing those patients at
increased risk either pharmacologically or mechani-
cally. In 2011, a meta-analysis of 40 studies of medi-
cal and stroke patients including approximately
52,000 patients failed to demonstrate a mortality ben-
efit, showing that for every 3 pulmonary embolisms
(PEs) prevented, it caused 4 major bleeding episodes
per 1000 patients.14 A second study in 2011, a multi-
center, randomized controlled trial with medically
complex patients deemed high risk for VTE, also
failed to demonstrate a mortality benefit.15 Despite
these and other trials showing questionable benefit,
guidelines continue to recommend that high-risk medi-
cal patients should get pharmacologic prophylaxis
against VTE.

Findings

This retrospective cohort trial retrospectively eval-
uated a cohort of 20,794 medical patients (non-ICU)
across 35 hospitals, excluding those with a Caprini
score of <2 (ie, low risk for VTE). The authors
divided the hospitals into tertiles based on adherence
to VTE prophylaxis guidelines. Patients were followed

to 90 days after hospitalization with telephone calls
(reaching 56%) and chart reviews (100% reviewed) to
identify clinically evident VTE events, excluding those
that occurred within the first 3 days of index hospital-
ization. The study identified no statistically significant
differences among the tertiles in terms of VTE rates,
either in the hospital or at 90 days, though the overall
VTE event rate was low. Interestingly, 85% of events
took place postdischarge. Subgroup analyses also
failed to identify a population of medical patients
who benefited from prophylaxis.

Cautions

Debate about whether the Caprini risk score is the
best available VTE risk scoring system exists. This
study also excluded surgical and ICU patients.

Implications

This trial adds to the mounting literature suggesting
that current guidelines-based pharmacologic VTE pro-
phylaxis for medical patients may offer no clear bene-
fit in terms of incident VTE events or mortality.
Although it is not yet time to abandon VTE prophy-
laxis completely, this study does raise the important
question of whether it is time to revisit the quality
guidelines and regulatory standards around VTE pro-
phylaxis in medical inpatients. It also highlights the
difficulty in assessing medical patients for their VTE
risk. Though this study is provocative and important
for its real-world setting, further studies are required.

OUT WITH THE OLD AND IN WITH THE NEW?
SHOULD DIRECT ORAL ANTICOAGULANTS
BE OUR FIRST CHOICE FOR CARING FOR
PATIENTS WITH VTE AND ATRIAL
FIBRILLATION?
van Es N, Coppens M, Schulman S. et al. Direct oral
anticoagulants compared with vitamin K antagonists
for acute venous thromboembolism: evidence from
phase 3 trials. Blood. 2014;124(12):1968–1975.

For patients with acute VTE, direct oral anticoagu-
lants work as well and are safer.

Background

There have been 6 large published randomized con-
trolled trials of direct oral anticoagulants (DOACs)
versus vitamin K antagonists (VKAs) in patients with
acute VTE. Study sizes range from approximately
2500 to over 8000 subjects. All showed no significant
difference between the arms with respect to efficacy
(VTE or VTE-related death) but had variable results
with respect to major bleeding risk, a major concern
given the nonreversibility of this group of medica-
tions. Additionally, subgroup analysis within these
studies was challenging given sample size issues.

Findings

These 6 studies were combined in a meta-analysis to
address the DOACs’ overall efficacy and safety profile,
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as well as looking in prespecified subgroups. The
meta-analysis included data from over 27,000
patients, evenly divided between DOACs (edoxaban,
apixaban, rivaroxaban, and dabigatran) and VKAs,
with the time in the therapeutic range (TTR) in the
VKA arm being 64%. Overall, the primary efficacy
endpoint (VTE and VTE-related death) was similar
(DOACs relative tisk [RR] 5 0.90; 95% confidence
interval [CI]: 0.77-1.06) but major bleeding (DOACs
RR 5 0.61; 95% CI: 0.45-0.83; NNT 5 150) and
combined fatal and intracranial bleeding (DOACs
RR 5 0.37; 95% CI: 0.27-0.68; NNT 5 314) favored
the DOACs. In subgroup analysis, there was no effi-
cacy difference between the therapeutic groups in the
subset specifically with DVT or with PE, or with
patients weighing >100 kg, though safety data in
these subsets were not evaluable. Patients with creati-
nine clearances of 30 to 49 mL/min demonstrated sim-
ilar efficacy in both treatment arms, and the safety
analysis in this subset with moderate renal impairment
was better in the DOAC arm. Cancer patients
achieved better efficacy with similar safety with the
DOACs, whereas elderly patients achieved both better
safety and efficacy with DOACs.

Cautions

As yet, there are inadequate data on patients with
more advanced renal failure (creatinine clearance
<30 mL/min) to advise using DOACs in that subset.
Also, as there were no data comparing cancer patients
with VTE that investigated DOACs versus low molec-
ular weight heparins (the standard of care rather than
warfarin since the CLOT [Comparison of Low-
molecular-weight heparin versus Oral anticoagulant
Therapy] trial16), the current meta-analysis does not
yet answer whether DOACs should be used in this
population despite the efficacy benefit noted in the
subgroup analysis.

Implications

This large meta-analysis strongly suggests we can
achieve comparable treatment efficacy from the
DOACs as with VKAs, with better safety profiles in
patients with acute VTE. In the subset of patients
with moderate renal impairment (creatinine clearance
30–49 mL/min), it appears safe and effective to
choose DOACs.

IN PATIENTS WITH ATRIAL FIBRILLATION,
DOACs APPEAR MORE EFFECTIVE THAN
VKAs WITH COMPARABLE OR BETTER
SAFETY PROFILES
Ruff CT, Guigliano RP, Braunwald E, et al. Compari-
son of the efficacy and safety of new oral anticoagu-
lants with warfarin in patients with atrial fibrillation:
a meta-analysis of randomized trials. Lancet.
2014;383(9921):955–962.

Background

Adding to the previously published meta-analyses of
the original phase 3 randomized trials regarding the
DOACs’ impact on the atrial fibrillation (AF) treat-
ment safety and efficacy literature relative to VKAs, a
2013 trial, ENGAGE AF-TIMI 48 (Effective Anticoa-
gulation with Factor Xa Next Generation in Atrial
Fibrillation—Thrombolysis in Myocardial Infarction
48), with edoxaban was published and warrants inclu-
sion to have a better opportunity to glean important
subgroup information.17

Findings

This meta-analysis included data on 71,683 patients,
42,411 in the DOAC arm and 29,272 in the warfarin
arm, as 2 of the trials were3-arm studies, comparing
warfarin to a high dose and a low dose of the DOAC.
Meta-analyses of the 4 trials were broken down into a
high-dose subset—the 2 high-dose arms and the stand-
ard doses used in the other 2 trials—and a low-dose
subset—the 2 low-dose arms and the standard doses
used in the other 2 trials. With respect to the efficacy
endpoint (incident stroke or systemic embolization), the
high-dose subset analyses of the DOACs yielded a
19% reduction (P< 0.0001; NNT 5 142) relative to
the VKAs. The safety endpoint of major bleeding in
this analysis identified a 14% reduction in the DOAC
group that was nonsignificant (P 5 0.06). Within the
high-dose subset, analyses favored DOACs with respect
to hemorrhagic stroke (51% reduction; P< 0.0001;
NNT 5 220), intracranial hemorrhage (52% reduction;
P<0.0001; NNT 5 132), and overall mortality (10%
reduction; P 5 0.0003; NNT 5 129), whereas they
increased the risk of gastrointestinal bleeding (25%
increase; P 5 0.043; NNH 5 185). There was no signif-
icant difference between DOACs and warfarin with
respect to ischemic stroke. The low-dose subset had
similar overall results with even fewer hemorrhage
strokes balancing a higher incidence of ischemic strokes
in the DOAC arm than in warfarin. Other important
subgroup analyses suggest the safety and efficacy
impact of DOACs is significant for VKA-naive and
experienced patients, though only statistically so for
VKA-naive patients. Additionally, the anticoagulation
centers included in the study that had a TTR <66%
seemed to gain a safety advantage from the DOACs,
whereas both TTR groups (<66% and �66%)
appeared to achieve an efficacy benefit from DOACs.

Cautions

There are not sufficient data to suggest routinely
switching patients tolerating and well managed on
VKAs to DOACs for AF.

Implications

DOACs reduce stroke and systemic emboli in patients
with AF without increasing intracranial bleeding or
hemorrhagic stroke, though at the cost of increased
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gastrointestinal bleeding in patients on the high-dose
regimens. Those patients on the low-dose regimens
have even a lower hemorrhagic stroke risk, the benefit
of which is negated by a higher than VKA risk of
ischemic strokes. Centers with lower TTRs (and per-
haps by extrapolation, those patients with more diffi-
culty staying in the therapeutic range) may gain more
benefit by switching. New patients on treatment for
AF should strongly be considered for DOAC therapy
as the first line.

IN ELDERLY PATIENTS, THE DOACs APPEAR
TO OFFER IMPROVED EFFICACY WITHOUT
SACRIFICING SAFETY
Sardar P, Chatterjee S, Chaudhari S, Lip GYH. New
oral anticoagulants in elderly adults: evidence from
meta-analysis of randomized trials. J Am Geriatr Soc.
2014;62(5):857–864.

Background

The prevalence of AF rises with age, as does the prev-
alence of malignancy, limited mobility, and other
comorbidities that increase the risk for VTEs. These
factors may also increase the risk of bleeding with
conventional therapy with heparins and VKAs. As
such, understanding the implications of using DOACs
in the elderly population is important.

Findings

This meta-analysis included the elderly (age �75
years) subset of patients from existing AF treatment
and VTE treatment and prophylaxis randomized trials
comparing DOACs with VKAs, low-molecular-weight
heparin (LMWH), aspirin, or placebo. The primary
safety outcome was major bleeding. For AF trials, the
efficacy endpoint was stroke or systemic embolization,
whereas in VTE trials it was VTE or VTE-related
death. Authors were able to extract data on 25,031
patients across 10 trials that evaluated rivaroxaban,
apixaban, and dabigatran (not edoxaban), with
follow-up data ranging from 35 days to 2 years. For
safety outcomes, the 2 arms showed no statistical dif-
ference (DOAC: 6.4%; conventional therapy: 6.3%;
OR: 1.02; 95% CI: 0.73-1.43). For efficacy endpoints
in VTE studies, DOACs were more effective (3.7% vs
7.0%; OR: 0.45; 95% CI: 0.27-77; NNT 5 30). For
AF, the efficacy analysis favored DOACs also (3.3%
vs 4.7%; OR: 0.65; 95% CI: 0.48-0.87; NNT 5 71).
When analyzed by the efficacy of the individual
DOAC, rivaroxaban and apixaban both appeared to
outperform the VKA/LMWH arm for both VTE and
AF treatment, whereas data on dabigatran were only
available for AF, also showing an efficacy benefit.
Individual DOAC analyses for safety endpoints
showed all the 3 to be similar to VKA/LMWH.

Cautions

Authors note, however, that coexisting low body
weight and renal insufficiency may influence dosing

choices in this population. There are specific dosage
recommendations in the elderly for some DOACs.

Implications

The use of DOACs in patients aged 75 years and
older appears to confer a substantial efficacy advant-
age when used for treatment of VTE and AF patients.
The safety data presented in this meta-analysis suggest
that this class is comparable to VKA/LMWH
medications.

CHANGING INPATIENT MANAGEMENT OF
SKIN INFECTIONS
Boucher, H, Wilcox M, Talbot G, et al. Once-weekly
dalbavancin versus daily conventional therapy for skin
infection. N Engl J Med. 2014;370:2169–2179.

Corey G, Kabler, H, Mahra P, et al. Single-dose ori-
tavancin in the treatment of acute bacterial skin infec-
tions. N Engl J Med. 2014;370:2180–2190.

Background

There are over 870,000 hospital admissions yearly for
skin infection, making it one of most common reasons
for hospitalization in the United States.18 Manage-
ment often requires lengthy treatments with intrave-
nous antibiotics, especially with the emergence of
methicillin-resistant Staphylococcus aureus. Results
from 2 large randomized, double-blinded, multicenter
clinical trials were published looking at new once-
weekly intravenous antibiotics. Dalbavancin and orita-
vancin are both lipoglycopeptides in the same family
as vancomycin. What is unique is that their serum
drug concentrations exceed the minimum inhibitor
concentrations for over a week. Both drugs were com-
pared in noninferiority trials to vancomycin. The stud-
ies had similar outcomes. The dalbavancin results are
presented below.

Findings

Researchers randomized 1312 patients with significant
cellulitis, large abscess, or wound infection. Patients
also had fever, leukocytosis, or bandemia, and the
infection had to be deemed severe enough to require a
minimum of 3 days of intravenous antibiotics. The
patients could not have received any prior antibiotics.
Over 80% of the patients had fevers, and more than
half met the criteria for systemic inflammatory
response syndrome. Patients were randomized to
either dalbavancin (on day 1 and day 8) or vancomy-
cin every 12 hours (1 gm or 15 mg/kg), with both
groups receiving placebo dosing of the other drug.
The blinded physicians could decide to switch to oral
agent (placebo or linezolid in the vancomycin group)
anytime after day 3, and the physicians could stop
antibiotics anytime after day 10. Otherwise, all
patients received 14 days of antibiotics.

The FDA-approved outcome was cessation of spread
of erythema at 48 to 72 hours and no fever at 3 inde-
pendent readings. Results were similar in the dalbavancin
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group compared to the vancomycin–linezolid group
(79.7% vs 79.8%). Dalbavancin was deemed noninferior
to vancomycin. Blinded investigator’s assessment of
treatment success at 2 weeks was also similar (96% vs
96.7%, respectively). More treatment-related adverse
events occurred in the vancomycin–linezolid group (183
vs 139; P 5 0.02) and more deaths occurred in the vanco-
mycin group (7 vs 1; P 5 0.03).

Cautions

These antibiotics have only been shown effective for
complicated, acute bacterial skin infections. Their per-
formance for other gram-positive infections is
unknown. In the future, it is possible that patients
with severe skin infections will receive a dose of these
antibiotics on hospital day 1 and be sent home with
close follow-up. However, that study has not been
done yet to confirm efficacy and safety. Though the
drugs appear safe, there needs to be more clinical use
before they become standard of care, especially
because of the long half-life. Finally, these drugs are
very expensive and provide broad spectrum gram-
positive coverage. They are not meant for a simple
cellulitis.

Implications

These 2 new once-weekly antibiotics—dalbavancin
and oritavancin—are noninferior to vancomycin for
acute bacterial skin infections. They provide alterna-
tive treatment choices for managing patients with sig-
nificant infections requiring hospitalization. In the
future, they may change the need for hospitalization
of these patients or significantly reduce their length of
stay. Though expensive, a significant reduction in hos-
pitalization will offset costs.

SHOULD THEY STAY OR SHOULD THEY GO?
FAMILY PRESENCE DURING CPR MAY
IMPROVE THE GRIEF PROCESS DURABLY
Jabre P, Tazarourte K, Azoulay E, et al. Offering the
opportunity for family to be present during cardiopul-
monary resuscitation: 1 year assessment. Intensive
Care Med. 2014;40:981–987.

Background

In 2013, a French study randomized adult family
members of a patient undergoing cardiopulmonary
resuscitation (CPR) occurring at home to either be
invited to stay and watch the resuscitation or to have
no specific invitation offered.19 At 90 days, this study
revealed that those who were invited to watch (and
79% did) had fewer symptoms of post-traumatic
stress disorder (PTSD) (27% vs 37%) and anxiety
(15% vs 23%), though not depression, than did the
group not offered the opportunity to watch (though
43% watched anyway). There were 570 subjects (fam-
ily members) in the trial, of whom a greater number
in the control arm declined to participate in a 90-day
follow-up due to emotional distress. Notably, only

4% of the patients in this study undergoing CPR sur-
vived to day 28. Whether the apparent positive psy-
chological impact of the offer to watch CPR for
families was durable remained in question.

Findings

The study group followed the families up to 1 year.
At that time, dropout rates were similar (with the
assumption, as in the prior study, that those who
dropped out of either arm had PTSD symptoms). At
follow-up, subjects were again assessed for PTSD,
anxiety, and depression symptoms as well as for meet-
ing criteria for having had a major depressive episode
or complicated grief. Four hundred eight of the origi-
nal 570 subjects were able to undergo reevaluation.
The 1-year results showed the group offered the
chance to watch CPR had fewer PTSD symptoms
(20% vs 32%) and depression symptoms (10% vs
16%), as well as fewer major depressive episodes
(23% vs 31%) and less complicated grief (21% vs
36%) but without a durable impact on anxiety
symptoms.

Cautions

The resuscitation efforts in question here occurred out
of hospital (in the home). Part of the protocol for
those family members observing CPR was that a clini-
cian was assigned to stay with them and explain the
resuscitation process as it occurred.

Implications

It is postulated that having the chance to observe
CPR, if desired, may help the grieving process. This
study clearly raises a question about the wisdom of
routinely escorting patient’s families out of the room
during resuscitative efforts. It seems likely that the
durable and important psychological effects observed
in this study for family members would similarly per-
sist in emergency department and inpatient settings,
where staff can be with patients’ families to talk them
through the events they are witnessing. It is time to
ask families if they prefer to stay and watch CPR and
not automatically move them to a waiting room.

Disclosure: Nothing to report.
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