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Across the globe, community-acquired 
pneumonia (CAP) is a leading cause of 
morbidity and mortality. Standard treatment 

of patients with CAP requiring hospitalization, 
like all patients with sepsis, necessitates early 
administration of fluids and antibiotics. The choice 
of antibiotics has been the focus of many different 
international organizations. In the United States, we 
rely on the 2007 IDSA/ATS consensus guidelines. 
Their recommendations for patients admitted to the 
hospital with CAP, but not requiring the intensive 
care unit (ICU), are similar to other country-specific 
guidelines, including the Netherlands, and are based 
on severity of disease as determined by prognostic 
risk scoring. The general thought is that everyone 
should receive treatment with antibiotics that cover 

both typical bacteria (e.g. S. pneumoniae) and 
atypical pathogens (e.g. Legionella, Mycoplasma, 
etc.).

As a result, recommendations for empiric 
CAP treatment typically include a beta-lactam 
(to cover typical organisms) plus a macrolide 
(to cover atypical organisms), or a “respiratory 
fluoroquinolone” such as levofloxacin, moxifloxacin 
or gemifloxacin (to cover both typical and atypical 
bacteria). Yet, the evidence to add a macrolide to 
a beta-lactam antibiotic is based on observational 
studies with conflicting results prone to bias by 
indication, and the superiority of fluoroquinolones 
over a beta-lactam therapy has never been shown. 
With resistance to macrolides and fluoroquinolones 
on the rise, attention to good antibiotic stewardship 
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is necessary for our long-term public 
health. Furthermore, there is an increasing 
body of evidence demonstrating 
adverse cardiac effects from drugs like 
azithromycin and levofloxacin.

Concerned about the costs associated 
with the unnecessary use of antibiotics 
for empiric CAP treatment, Postma 
and colleagues in the CAP-START 
study group enrolled adults admitted 
to non-ICU wards at 7 hospitals in the 
Netherlands between February 2011 to 
August 2013 in a cluster-randomized, 
crossover trial. They investigated if beta-
lactam monotherapy is noninferior to 
preferred beta-lactam plus macrolide or 
preferred fluoroquinolone monotherapy. 
Their primary end point was 90-day 
mortality. Patients with cystic fibrosis 
were not eligible.

During consecutive periods of four 
months, the hospitals were randomly 
and separately assigned one of three 
preferred antibiotic regimens: 1) beta-
lactam monotherapy, 2) beta-lactam 
plus a macrolide, or 3) respiratory 
fluoroquinolone monotherapy. Providers 
were made aware of the antibiotics being 
given during the separate blocks and 
were allowed to vary from the preferred 
regimen when clinically indicated. Those 
that deviated without described clinical 
indications were deemed to have protocol 
violations but were still included in the 
intention-to-treat analysis.

Baseline characteristics of the 2283 
patients included in the study were 
similar among the three groups (median 
age of ~70 years old and a median 
Pneumonia Severity Index ~85 ± 28 in 
all groups). Strategy adherence, which 
they considered in accordance with 
the assigned strategy or deviation for 
medical reasons, was close to 90% in 
all three groups. In the beta-lactam 
group, 21.6% had a change in antibiotics 
from the initial planned antibiotic for 
medical reasons, compared to 15.2% in 
the beta-lactam—macrolide group, and 
12.5% of the fluoroquinolone group. 
The most common medical reason 
for deviation from the beta-lactam 
strategy was perceived need for atypical 
coverage, which occurred in 8.1% of 
patients included in the study. This was 
followed by lack of response to initial 
treatment in 4.1% for the beta-lactam 

strategy compared to 3.7% for the beta-
lactam—macrolide arm and 2.6% for the 
fluoroquinolone strategies.

The primary outcome of all-cause 
mortality at 90 days was 9.0% (59/656 
patients) in the beta-lactam group, 
11.1% (82/739 patients) in the beta-
lactam—macrolide group and 8.8% 
(78/888 patients) in the fluoroquinolone 
group. In the intention-to-treat analysis, 
risk of death was 1.9 percentage points 
(90% confidence interval [CI], 0.6 
to 4.4) higher in the beta-lactam—
macrolide strategy, and 0.6 percentage 
points (90% CI, -2.8 to 1.9) lower in 
the fluoroquinolone strategy than in 
the beta-lactam strategy. These results 
demonstrated the noninferiority of the 
beta-lactam strategy.

The secondary outcomes of length 
of stay were similar across groups 
at six days. Incidences of major 
complications (e.g. in-hospital death, 
respiratory insufficiency, organ failure, 
ICU admission, and septic shock) or 
minor complications (e.g. cardiovascular 
complications, pleural fluid, delirium, 
renal impairment, empyemia, 
dysglycaemia, and secondary infection) 
were not significantly different among 
the three groups.

Empiric atypical coverage during the 
beta-lactam strategy periods was reduced 
by 67% compared to the beta-lactam—
macrolide strategy periods and by 69% 
when compared to the fluoroquinolone 
strategy periods. The overall incidence 
of Legionella was 0.7% (16/2283) and 
Mycoplasma was 0.9% (21/2283) during 
the study period.

In conclusion, the authors found 
that for patients with suspected CAP 
requiring admission to non-ICU wards, 
a preferred strategy of a beta-lactam 
antibiotic alone when the provider is 
allowed to make adjustments for medical 
reasons, was noninferior with regard to 
90-day mortality, length of stay or other 
major or minor complications to the 
usual recommended therapy of beta-
lactam—macrolide or fluoroquinolone. 
Generalizability of these findings is 
limited by regional differences in 
microbial causes of CAP, especially in 
the setting of low incidence of atypical 
infections found in the study. Further 
study on this topic is warranted.  n
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Vasospastic angina with myocardial infarction 
– more dangerous than once thought?
By Deborah J. DeWaay, MD, FACP

Associate Professor, Medical University of South Carolina, Charleston, SC

SYNOPSIS: Patients with vasospastic angina and a type II myocardial infarction have a worse prognosis than previous believed. 

SOURCE: Matsue Y, et al. Clinical Features and Prognosis of Type 2 Myocardial Infarction in Vasospastic Angina. Am J Med 2015; 
128(4):389-395

Transient spastic narrowing of the coronary 
vasculature can lead to chest pain and is called 

vasospastic angina. Although, some patients will have 
sequela that include acute myocardial infarction and 
sudden death, most patients have a good prognosis 
overall. In 2007, a group of leading cardiology 
associations classified five types of myocardial 
infarctions. A type II myocardial infarction (MI) was 
defined as a troponin I that is greater than the 99th 
percentile and vasospastic angina. Extensive research 
has not been done on characterizing this type of 
MI. The authors of this paper did a retrospective 
analysis of patients admitted to their institution for 
vasospastic angina in order to better characterize 
patients with vasospastic angina and type II MIs and 
understand their prognosis.

All patients (n=512) admitted for chest pain 
secondary to vasospastic angina over an eight-year 
period at the Kameda Medical Center in Japan were 
reviewed retrospectively for this study. The inclusion 
criteria were: having an initial troponin on admission 
and a definite diagnosis of vasospastic angina per the 
Guidelines for Diagnosis and Treatment of Patients 
with Vasospastic Angina for Japanese Circulation 
Society. Patients with a previous admission for 
heart failure, coronary revascularization, advanced 
renal disease (glomerulofiltration rate < 30mL/
min/1.73m2 or ESRD) or a diagnosis of Takotsubo 
cardiomyopathy were excluded. Patients who 
received coronary revascularization during the 
hospitalization were also excluded. All patients 
received an echocardiogram during their admission. 
Ultimately, 171 patients were included in this study.

Patients were assessed for vasospastic angina 
with an acetylcholine provocation test during their 
coronary angiography. The hospital where this 
study was performed used several different types 
of troponin I assays over the eight years. Authors 
used the 99th percentile in all of the different assays 
as a cut off for a “positive” test. On angiography, 
organic coronary stenosis was defined as more than 
50% luminal narrowing of the artery. A retrospective 
chart review was performed of the hospital stay and 
follow-up data was obtained from the outpatient 
clinic associated with the hospital. The authors 

calculated a clinical risk score to estimate prognosis 
of vasospastic angina, which was defined using a 
Japanese national registry (Japanese Coronary Spasm 
Association – JCSA). The endpoints of this study 
were all-cause death (1°), non-fatal MI (1°) and all-
cause mortality (2°). The median follow-up was 4.4 
years.

All of the baseline patient characteristics were 
the same in both groups, except the group without 
type II MIs were older when compared to the group 
without MI (64.8 years vs. 60.0 years; p = .043). 
There was no significant difference between the 
groups with respect to rates of diabetes, hypertension, 
dyslipidemia, and smoking. 93% of patients had a 
definitive acetylcholine provocation test. 95.9% of 
patients were prescribed calcium channel blockers 
for treatment. Six patients were treated with beta-
blockers. 89.5% of patients had ST-segment change 
during spontaneous chest pain.

Using the JCSA risk score, 45.6% of all patients 
were low risk, 40.9% were intermediate risk, and 
13.5% were high risk. In contrast to the entire 
patient group, 16.7% of the type II MI patients were 
low risk, 27.1% were intermediate risk, and 38.5% 
were high risk. The patients with Type II MI had a 
higher average JCSA risk score when compared to the 
non-MI group (3.5 vs 2; p=.003).

In this study, 32% of patients admitted for 
vasospastic angina met criteria for a type II MI. 
Patients with a type II MI were more likely than 
those that did not to have a nonfatal MI or death 
during the study period (26.2% vs. 9.3%; p =.008). 
The overall five-year survival for patients with 
vasospastic angina is in the ninety percentile. In this 
study, the five-year overall survival for the group 
with a type II MI was 84.7% and the combined 
end-point free survival was 71.7%. The mechanism 
for type II MI in this group was not evaluated in 
this study. Other early invasive studies have shown 
that prognosis is poorer when there is worsening 
endothelial dysfunction even in patients without 
coronary artery disease. In addition, microvascular 
dysfunction is an independent predictor of a poorer 
prognosis. The authors speculate that this subgroup 
may have severe smooth muscle and endothelial cell 
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dysfunction and may have worsening microvascular 
dysfunction that cannot be assessed on an 
angiogram.

This study has several limitations. First, it is 
a retrospective, single-institution study that was 
done in Japan, so generalizability may be limited. 
However, vasospastic angina and type II MIs are 
less common, so the findings of this study are still 
relevant. Second, the number of patients and events 
was small. Third, the follow-up time on the patients 
was short.

n COMMENTARY
Although the generalizability of this study is 

questionable, it is still an important study for 

hospitalists to review. The common thought process 
is that vasospastic angina is a relatively benign 
disease, even if it causes a type II myocardial 
infarction. The treatment of this type of MI does not 
fall into the common treatment algorithm and the 
prognosis for this illness has not been well defined. 
This study serves as an important review of the 
illness and a reminder to counsel patients on their 
risks appropriately. The patients in this study with 
type II MIs were younger and, therefore, physicians 
may be more inclined to overestimate their prognosis. 
It is important that patients with vasospastic angina, 
especially if they have had a type II MI, be counseled 
that this is not a benign illness and that close follow-
up with risk factor modification is important.  n

ABSTRACT & COMMENTARY

Hospital wards with higher rates of antibiotic 
prescribing associated with increased risk for 
C. diff infection
By Richard R. Watkins, MD, MS, FACP

Division of Infectious Diseases, Akron General Medical Center, Akron, OH; Associate Professor of Internal Medicine, 
Northeast Ohio Medical University, Rootstown, OH

SYNOPSIS: A retrospective observational study found that among hospitalized patients, ward-level antibiotic prescribing was 
associated with a significantly increased risk for C. difficile infection beyond what would be expected with patient-level antibiotic 
use.

SOURCE: Brown K, et al. Hospital ward prescribing and the risks of Clostridium difficile infection. JAMA Intern Med 2015;175:626-
633.

Clostridium difficile infection (CDI) is a 
prevalent and challenging disease in clinical 

practice. Although the incidence of community-
acquired CDI is increasing, the majority of cases 
occur in health care facilities. The main risk factor 
for CDI is antibiotic exposure, with clindamycin, 
cephalosporins, and fluoroquinolones associated with 
greater risk compared with other antibiotic classes. 
Brown and colleagues aimed to determine the effect 
of ward antibiotic prescribing on ward CDI incidence 
and if there are factors that impact the risk of infection 
beyond the direct effects from the antibiotics.

The study was a retrospective cohort from 
a single institution that included patients aged 
18 years and older during a four-year period. 
Individual risk factors for CDI were assessed, 
including age, sex, admission unit (surgical, 
medical, or oncology), number of previous 
admissions, use of a feeding tube, and inpatient 
medications including antibiotics, antacids, 
and chemotherapy. The authors also recorded 

characteristics of the ward population, including 
mean age, feeding tube use (tube in situ per 100 
patient-days), medication usage (antibiotics, 
chemotherapy drugs, and antacids) in days of 
therapy per 100 patient-days, patient density, and 
hand hygiene adherence. Patients were excluded 
who received metronidazole, oral vancomycin, 
or fidaxomicin. Individual antibiotic risk was 
classified according to whether the patient 
received a high-risk antibiotic (cephalosporins, 
carbapenems, fluoroquinolones, or clindamycin), a 
medium-risk antibiotic (penicillins, sulfonamides, 
macrolides, or aminoglycosides), or a low-risk 
antibiotic (tetracyclines). Multivariate models 
were constructed to examine patient and ward 
factors that increased the risk for acquiring CDI.

A total of 255 patients developed CDI during 
the 46-month study period. The individual-level 
risk factors were found to be age, readmission, 
antibiotic usage, and use of a feeding tube. 
Admission to the oncology service led to an 
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increased risk for CDI compared to medicine 
and surgery services. Receipt of a high-risk 
antibiotic was associated with the greatest relative 
risk for developing CDI (2.73, 95% confidence 
interval [CI], 2.05-3.63). At the ward level, each 
10% increase in antibiotic use was associated 
with an increased incidence of CDI of 2.1 per 
10,000 patient-days (P < .001). The other ward-
level factors were not significantly associated 
with CDI incidence. Moreover, the multivariate 
model showed each 10% increase in antibiotic 
exposure was associated with a 1.34-fold increase 
in CDI infection risk (95% CI, 1.16-1.57).

n COMMENTARY
The most interesting result of this study was 

that each 10% increase in antibiotic prescribing at 
the ward level was associated with a 34% increase 
in CDI incidence. This means that antibiotics 
increase the risk for acquiring CDI for every 
patient on a particular hospital ward, including 
those who never receive them. The authors argued 
that the high prevalence of antibiotic use led to 
an increase in the number of patients colonized 
with and shedding C. difficile, which subsequently 
increased environmental contamination. This 
hypothesis is supported by previous research 
that showed antibiotic exposure is the main risk 
factor for C. difficile, colonization. The finding 
that hand hygiene compliance, which ranged 
from 84.6% to 92.9%, was not associated 
with CDI incidence is surprising. Perhaps the 
hand hygiene rates were too close to produce 

meaningful difference or maybe a higher rate 
(e.g. 95%) would have been significant. Future 
studies are needed to clarify this issue.

The main clinical implication of the study by 
Brown and colleagues is that aggregate ward-
level antibiotic prescribing should be monitored 
by infection control and antibiotic stewardship 
personnel. This strategy might be useful for 
institutions with CDI rates higher than national 
and regional averages. However, since the 
study was conducted at a single institution and 
might have been influenced by confounding 
factors, additional multi-center studies are 
warranted to confirm the findings and to justify 
the additional expenses that would occur in 
performing ward-level antibiotic monitoring.

Another limitation to the study is the way 
the antibiotic risk index was determined, which 
left out several agents that are frequently used 
on the wards, such as linezolid, daptomycin, 
and intravenous vancomycin. These would 
likely have been put in the medium-risk 
category. Brown and colleagues’ findings 
add further evidence of the benefits of 
antibiotic stewardship programs and support 
expanding their role in health care systems.

Finally, questions also remain about the role 
of asymptomatic C. difficile, colonization on 
admission, and how much of a risk it is for 
the development of CDI. At present, active 
surveillance testing is not recommended to control 
CDI. This is another topic that needs to be further 
elucidated through larger, multi-center studies.  n

ABSTRACT & COMMENTARY 

Early, goal-directed therapy of septic shock
By Dean L. Winslow, MD, FACP, FIDSA

Dr. Winslow is Chairman, Department of Medicine, Santa Clara Valley Medical Center, Clinical Professor of Medicine and 
Pediatrics (Affiliated), Division of Infectious Diseases and Geographic Medicine, Stanford University School of Medicine.

SYNOPSIS: One thousand two hundred sixty patients with early septic shock were randomized to early, goal-directed therapy 
(EGDT) vs. usual care. Hemodynamic management according to a strict EGDT protocol did not lead to an improvement in 
outcome.

SOURCE: Mouncey PR, et al. Trial of early, goal-directed resuscitation for septic shock. N Engl J Med 2015;372:1301-1311.

An integrated pragmatic randomized trial 
(incorporating cost effectiveness analysis) 

was conducted in 56 hospitals in the United 
Kingdom. One thousand two hundred sixty 
patients (630 per arm) were randomized to early 
goal-directed therapy (EGDT) vs. usual care. After 
randomization, the usual care group received 

monitoring, investigations, and treatment as 
determined by the treating physicians. The EGDT 
group started a six-hour resuscitation protocol, 
which included: supplemental O2 to produce SpO2 
>= 93%, placement of a central catheter capable 
of ScvO2 continuous measurement within the 
first hour, placement of arterial line, using 500 
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mL fluid boluses every 30 minutes to maintain 
CVP >= 8 mm, use of vasopressors to maintain 
MAP and SBP if needed, and use of transfusion 
of packed red blood cells (RBCs), dobutamine, 
and mechanical ventilation to maintain ScvO2 >= 
70%. The primary clinical outcome was all-cause 
mortality at 90 days.

By 90 days, 29.5% of patients in the EGDT 
group and 29.2% of patients in the usual-care 
group had died. Increased treatment intensity 
in the EGDT group was evidenced by increased 
volume of IV fluids, vasoactive drugs, and pRBC 
transfusions administered. The EGDT group 
experienced worse organ failure scores, more 
days receiving advanced cardiovascular support, 
and longer stays in the intensive care unit (ICU). 
EGDT also increased costs.

n COMMENTARY
Since 2002, the Surviving Sepsis Campaign 

(SSC) has promoted “best practices” in 
management of sepsis, and has undoubtedly raised 
awareness of the importance of early recognition 
and treatment of sepsis, including source control 
and prompt administration of antibiotics. The 
resuscitation guidance (EGDT) is largely based on 
the 2001 single-center study by Rivers et al.1 Three 
harmonized studies (ProCESS—U.S., ARISE—
Australia, and ProMISe—UK) were initiated to 
specifically evaluate the effectiveness of EGDT. 
The two published studies (ProCESS and ARISE) 
did not show a benefit of EGDT; however, both 
studies reported lower than anticipated mortality 
in both EGDT and control arms, so the potential 
for a 20% reduction in 90-day mortality could 

not be excluded. The sample size calculations for 
ProMISe were estimated to be able to demonstrate 
a 20% relative risk reduction.

My personal take on this study is that the 
overall management of sepsis has improved 
dramatically during the past 13 years, making 
it difficult to isolate/demonstrate the benefit 
of a small subset of interventions. Rather than 
interpreting this study as “EGDT is worthless,” 
my interpretation is that we have done such a 
good job recognizing and treating sepsis early that 
strict adherence to every element of the Rivers 
EGDT resuscitation protocol is not necessary 
and (in the absence of exercise of good clinical 
judgment) may even result in excess administration 
of crystalloid, and use of vasopressors and blood 
products (which may have adverse effects). I do 
believe we have come a long way since the turn 
of this century with now more routine early 
recognition of sepsis, early institution of volume 
expansion, and administration of appropriate 
antibiotics. While the results of this study should 
not make clinicians complacent about looking for 
areas to improve our management of sepsis, I feel 
strongly we need to work harder to prevent sepsis, 
especially to resist the use of central lines and 
urinary catheters in patients who do not absolutely 
need them, and, of course limit the unnecessary 
use of antibiotics — which makes sepsis harder to 
treat when it does occur.  n
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ABSTRACT & COMMENTARY 

Risk of NSAID use in patients receiving 
antithrombotic therapy after myocardial 
infarction
By Harold L. Karpman, MD, FACC, FACP

Clinical Professor of Medicine, UCLA School of Medicine

SYNOPSIS: Among patients receiving antithrombotic therapy after MI, the use of NSAIDs was associated with increased risk of 
bleeding and excess thrombotic events, even after short-term treatment.

SOURCE: Schjerning Olsen AM, et al. Association of NSAID use with risk of bleeding and cardiovascular events in patients 
receiving antithrombotic therapy after myocardial infarction. JAMA 2015;313:805-814.

Numerous published studies have 
demonstrated an increased risk of thrombotic 

cardiovascular events associated with the use of 
anti-inflammatory drugs (NSAIDs).1-3 Current 
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guidelines discourage the use of NSAIDs in 
patients with cardiovascular disease,4 yet up to 
44% of patients with a history of myocardial 
infarction (MI) are treated with these agents5,6 
for a variety of clinical conditions. Current 
management guidelines also advise that all patients 
with MI should be prescribed dual antithrombotic 
therapy (aspirin and clopidogrel) for up to 12 
months, and since a substantial proportion of 
patients have additional indications for oral 
anticoagulants, adding NSAIDs to the treatment 
regimen may further increase bleeding risks in 
these patients and may also increase the risk 
of recurrent cardiovascular events. As a result, 
Olson and her associates7 mounted a prospective 
study to investigate the association of the 
concomitant use of NSAIDs with risk of bleeding 
and cardiovascular events in patients receiving 
antithrombotic treatment after suffering a MI.

n RESULTS

A total of 61,971 patients who suffered a first 
MI in Denmark between 2002 and 2011 and 
who filled at least one NSAID prescription were 
included in this study. The number of deaths 
during a median follow-up of 3.5 years was 
18,105 (29.2%). In addition, a total of 5288 
bleeding events (8.5%) and 18,568 cardiovascular 
events (30%) also occurred. Bleeding events 
occurred in 4.2% of those patients receiving 
concomitant NSAID therapy and in only 2.2% 
of those patients not receiving NSAID therapy. 
The authors concluded that an increased risk of 
bleeding and cardiovascular events occurred with 
concomitant use of NSAID therapy regardless of 
the type of antithrombotic treatment administered, 
the type of NSAID utilized, and/or the duration of 
NSAID use.

n COMMENTARY
In this Danish nationwide study, the 

concomitant use of NSAIDs was associated with 
an increased risk of bleeding in patients who 
had experienced a first MI and were also being 
treated with antithrombotic drugs. The study 
facilitators observed an increased risk regardless 
of which antithrombotic drugs were used. The 
results of the Olson study7 support the guideline 
recommendations from the American Heart 
Association4 as well as published European 
guidelines.6 It is important to point out that 
the Olson study results are limited because 
of its observational design, and because only 
prescription data were utilized in reaching its 
conclusions. Therefore, one cannot avoid the 
uncertainty that exists about patient adherence 

to treatment recommendations in the individual 
patient, which obviously is important since the 
definition of NSAID therapy in this study was 
based only on prescription data. However, despite 
these limitations, it is important to recognize that 
in patients receiving antithrombotic therapy after 
MI, there is likely a significantly increased risk 
of bleeding and excess thrombotic events when 
NSAIDs are used, even after short-term treatment 
with these anti-inflammatory drugs.

In conclusion, clinicians should be aware of 
the increased risks of bleeding and/or thrombosis 
when using NSAIDs in patients following an 
acute or recent myocardial infarction. Physicians 
obviously need a properly controlled prospective 
research study not dependent only on prescription 
data to answer the important question about 
whether it is safe to prescribe NSAIDs to 
patients who recently have suffered a myocardial 
infarction.  n
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1. For patients clinically suspected of CAP, not admitted to the ICU, the use of empiric macrolide therapy for 
atypical coverage is based on:

a. A single small randomized control trial

b. Multiple large randomized control trials all done before 1996

c. Observational studies prone to confounding by indication

d. It has never been shown to be effective

2. Which of the following tests is used to assess for vasospastic angina?

a. Coronary angiography

b. Echocardiography

c. Cardiac Magnetic Resonance Imaging

d. Acetylcholine provocation test during coronary angiography

e. Troponin I level

3. Which of the following statements is true regarding the study of the effect on hospital ward antibiotic use 
and risk for C. difficile infection?

a. There was no increased risk except in patients who received high-risk antibiotics.

b. Each 10% increase in antibiotic prescribing on a ward led to a 34% increase in the incidence of C. 
difficile infection among all patients on that ward.

c. Increased ward antibiotic prescribing led to a decrease in hospital mortality.

d. Increased ward antibiotic prescribing led to an increase in hospital mortality.


