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[INSIDE]

Clostridium difficile infection (CDI) is a 
common and severe nosocomial infection 
which is being seen with alarming frequency 

in hospitalized patients. Although the organism was 
first described more than 70 years ago, clinicians 
didn’t start seeing serious C. difficile outbreaks until 
the past decade. Since 2000, epidemiologists have 
chronicled a frightening increase in CDI severity, 
associated mortality, and reduced efficacy of 
therapies. 

Intensive care unit (ICU) patients are particularly 
susceptible to CDI because they often have 
numerous risk factors. In addition, the diagnosis 
of CDI is often more challenging in an ICU 
population because the typical signs and symptoms 

of CDI are commonly seen in ICU patients for 
myriad other reasons.

EpIDEmIOlOgy anD RISk FaCtORS
C. difficile is a gram-positive, spore-forming 
anaerobic bacillus. Although common in the 
general environment, only 1%-4% of healthy 
adults carry the organism because normal colonic 
flora confers resistance against it. In adults, the loss 
of such resistance is typically due to antibiotics. 
Certain antibiotics are particular culprits including 
clindamycin, fluoroquinolones, and second- and 
third-generation cephalosporins. Most cases 
present during or shortly after antimicrobial use. 
Other events may impair resistance of normal flora, 
including bowel preparation for colonoscopy or 
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surgery, chemotherapy, and colitis.
The incidence of CDI is rising and costs 
are reported to reach $1-$3 billion in 
the United States annually. Most cases 
are nosocomial and iatrogenic. Between 
2000 and 2005, the number of U.S. 
adult hospitalizations with a diagnosis 
of CDI increased an average of 23% per 
year.1 Much of the excess disease burden 
has been in elderly and critically ill 
populations. 

As incidence is rising, overall disease 
severity is also worsening. Between 1999 
and 2004, mortality rates quadrupled. 
These changes are due to a new strain, 
which demonstrates new virulence factors 
and fluoroquinolone resistance. Three key 
factors contribute to the development of 
CDI: 1) impairment of normal flora with 
antibiotics; 2) exposure to C. difficile 
or its spores; and 3) compromised host 
health status. Other potential risk factors 
are age > 60 years, long length of stay, 
mechanical ventilation, post-pyloric tube 
feeding, and gastric acid suppression.2 

IS tHERE a lInk wItH  
gaStRIC aCID SUppRESSIOn?
Recent attention has turned to the 
possible relationship between proton 
pump inhibitor (PPI) use and CDI. This 
relationship has biologic plausibility 
because it is well known that gastric 
juices are better at killing C. difficile and 
neutralizing its toxin if they are more 
acidic. Since PPIs possess more potent 
acid suppression than histamine2-receptor 
antagonists (H2-RAs), much of the 
scrutiny has focused on the PPI class. It 
is important to recognize that this entire 
debate is based on observational studies 
and still somewhat controversial. It seems 
unlikely there will ever be a randomized 
study specifically looking at this issue, 
however.

In a recent retrospective cohort study 
of more than 101,000 patients in a 
tertiary medical center, Howell et al 
showed a dose-response effect between 
PPIs and CDI, wherein increasing levels 
of acid suppression were independently 
associated with an increased risk of CDI.3 
Compared with no acid suppression, 
receipt of a daily H2-RA was associated 
with a 53% increase in the odds of 
developing CDI. The use of a PPI was 

associated with a 74% increase in the 
odds, and patients who received more 
than once-daily PPIs had more than a 
doubling of that risk. 

Numerous studies have shown that PPIs 
are among the most frequently prescribed 
medications in the ICU, and the routine 
use of stress ulcer prophylaxis is not 
needed in every ICU patient. At my 
hospital, our current practice is shifting 
toward the use of more judicious stress 
ulcer prophylaxis and the use of PPIs only 
when there is a compelling need.4 

DIagnOSIS
The diagnosis of CDI is a clinical one 
based on the onset of diarrhea during 
or after antimicrobial use.5 The diarrhea 
may be associated with abdominal 
discomfort, fever, or leukocytosis. Up to 
20% of critically ill patients may suffer 
from ileus and lack diarrhea. The onset 
of symptoms may range from 1 day to 
10 weeks after antibiotics are first given, 
but most cases begin within 3-7 days. The 
diagnosis is made by demonstrating C. 
difficile or its toxins in a stool sample. 

Pathogenic strains produce two large 
protein exotoxins, toxin A and toxin 
B. Most laboratories use enzyme 
immunoassays (EIAs) for detecting 
the toxins. These assays are quick and 
easy, often providing same-day results. 
However, EIAs are not perfect (sensitivity 
≤ 90%) and an assay directed against one 
toxin will not recognize the other toxin. 
Increasingly, hospitals use EIAs that 
detect both toxins, but it’s always best to 
ask if your laboratory doesn’t explicitly 
tell you. Because the EIA is an imperfect 
test, trust your clinical instincts. The 
“gold standard” test is the cytotoxicity 
cell assay, but it is impractical for routine 
use because of cost and time delays. 

Computed tomography of the abdomen 
is rarely used in the diagnosis of 
CDI. However, it may reveal patterns 
consistent with colitis, such as colonic 
wall thickening (> 4 mm), wall nodularity, 
pericolonic stranding, and ascites. Such 
characteristic findings, however, do not 
necessarily correlate with disease severity. 
Flexible sigmoidoscopy to visualize 
pathognomic pseudomembranes may be a 
useful adjunct if the diagnosis cannot be 
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delayed, but concerns about potential perforation 
make this a risky endeavor and it is usually not 
recommended.

tREatmEnt
Treatment depends on disease severity (see Table, 
page 44).2,5 “Mild-to-moderate” cases consist 
of only diarrhea or cramping, unaccompanied 
by systemic symptoms. “Severe” cases include 
patients with abundant diarrhea, abdominal 
pain, leukocytosis, fever, or any other systemic 
symptoms. Although these terms are somewhat 
vague, most guidelines consider any patient in the 
ICU to have “severe” disease.

CDI is a dynamic disease, which can become 
progressively more serious after treatment is 
initiated. Daily re-assessment of disease severity 
during treatment is important. If possible, patients 
should have the inciting antibiotic(s) stopped. At 
a minimum, changing to a more narrow-spectrum 
regimen should be considered. Agents with anti-
peristaltic effects should be minimized, whenever 
possible. Of note, there is no need to retest stool 
samples during treatment because successfully 
treated patients shed C. difficile and toxins for 
weeks after they recover.

Metronidazole and vancomycin are the most 
common antibiotics used, and the organism 
remains susceptible to both medications in vitro. 
However, recent studies confirm that vancomycin 
should be first-line therapy in severe cases. Both 
agents should be given orally if patients can 
tolerate that route. However, metronidazole may 
also be given intravenously because its biliary 
excretion and exudation across inflamed colonic 
mucosa allow adequate concentrations to reach 
the colon.

Metronidazole is first-line therapy for mild-to-
moderate disease, whereas oral vancomycin has 
better clinical outcomes in patients with severe 
disease. In a randomized trial of 150 patients, 
metronidazole resulted in a cure rate of only 76% 
in the most severe cases, compared with a 97% 
cure rate for vancomycin.6 There was no difference 
between the two agents for mild-to-moderate 
cases. For this reason, vancomycin is the preferred 
initial therapy for patients with severe illness or 
who are at risk for progressing to severe disease. 
Of note, every ICU patient with CDI in this trial 
was classified and treated as “severe.”

In some severe cases, absent bowel motility 
may prevent adequate amounts of vancomycin 
from reaching the colon. One approach is to 
increase the oral vancomycin dose. Alternatively, 

intravenous metronidazole may be added. Another 
less rigorously evaluated approach is intracolonic 
vancomycin.

Consider surgical consultation when colitis is so 
severe that antibiotic efficacy is doubtful. Severe 
cases can progress to ileus, toxic megacolon, 
and an acute abdomen. Although fulminant 
CDI requiring colectomy is rare overall, it is 
occasionally a necessity in critically ill patients. 
Operative survival is better when surgical 
intervention is performed earlier in the course 
of antibiotic failure. Persistent leukocytosis and 
elevated lactate are ominous signs. Systemic 
symptoms increase with the severity of the colitis. 
For a thoughtful discussion on the role of surgery, 
refer to Noblett and colleagues.7 

Multiple other approaches have been (or are 
being) attempted, but none has yet proven superior 
to the traditional regimens above.8 Rifaximin, 
nitazoxanide, and fusidic acid are equally 
efficacious to vancomycin or metronidazole. A 
randomized trial comparing oral metronidazole 

vs combined oral rifampin-metronidazole showed 
higher mortality in the combination group. Other 
unproven approaches include a novel macrocycle 
antibiotic (still under study), various probiotics 
(i.e., live microorganisms to restore colonic flora), 
intravenous immunoglobulin to boost immune 
response, administration of nontoxigenic C. 
difficile, and various agents for neutralizing toxins. 
Currently, the first randomized trial of fecotherapy 
is being conducted in the Netherlands.

tREatmEnt FaIlURE OR RElapSE
“Treatment failure” is defined as no response after 
1 week, because nearly all patients should show 
signs of improvement within 3 days. If diarrhea 

[Between 2000 and 2005, 
the number of U.S. adult 
hospitalizations with a diagnosis 
of CDI increased an average 
of 23% per year.1 Much of 
the excess disease burden has 
been in elderly and critically ill 
populations.]
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does not improve, treatment should be stepped-
up (see Table, above), albeit there is no robust 
evidence to support this advice. In patients with 
adynamic ileus, intravenous metronidazole should 
be added. Vancomycin administered via retention 
enema is another way to increase colonic antibiotic 
exposure. Surgery remains a final life-saving 
option.

Despite therapy, approximately 20% of patients 
relapse, usually within 1-3 weeks. In the past, 
the return of symptoms upon completion of a 
treatment regimen was always thought to be from 
sporulation and disease recurrence. However, it is 
now recognized that up to 60% of “recurrences” 
are actually new infections with a new strain. For 
this reason, the antibiotic regimen that was used 
to treat the original episode may be used for the 
first recurrence. In second or subsequent relapses, 
however, vancomycin is always recommended.

pREVEntIOn
Preventive measures are an essential part of any 
CDI containment program.9,10 The organism is very 
hardy in its vegetative state and even hardier once 
it sporulates. In general, diarrhea in a CDI patient 
should be considered a contagion. 

A successful CDI preventive program requires a 
multidisciplinary team approach. Perhaps the most 
important piece is proper antibiotic stewardship. 
In addition, the ICU staff must promptly employ 
contact isolation procedures for any suspected or 
confirmed cases. Janitorial staff must be educated 
on the concept of spores and the hospital must 
develop an environmental decontamination 
program that uses chlorine-containing agents. 
Handwashing with soap and water is important 

because alcohol-containing foams do not remove 
spores from hands.

SUmmaRy
Infection with C. difficile is a serious problem 
for all hospitalized patients, particularly those 
in the ICU. Over the past decade, the disease 
has dramatically increased in both incidence and 
severity. Although numerous antibiotics have been 
tried, metronidazole and vancomycin remain the 
cornerstones of therapy. Preventive measures are 
as important as antibiotics when addressing this 
problem.  n
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table. treatment regimens for Clostridium difficile colitis.

Category Details treatment Dose and Route

mild-to-moderate non-ICU patients • Stop (or narrow) inciting antibiotic  500 mg pO q6h
   • metronidazole × 10-14 days

Severe ICU patients • Vancomycin 125 mg pO q6h
    × 10-14 days

Relapse #1 In most cases, assume • Same as original treatment 
  new infection

Relapse #2, not responding to therapy; • Vancomycin 500 mg q6h
fulminant case, toxic megacolon;  × 10-14 days;
or treatment failure Systemic manifestations  oral, intragastric, 
  (e.g., hypotension, marked  or enema
  leukocytosis, hypotension)

  Ileus; cannot tolerate pO • metronidazole 500 mg IV q6h 
  vancomycin  × 10-14 days
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SynOpSIS: this meta-analysis of clinical trials examining the effect of stopping routine chest radiographs in the intensive care 
unit found that unselective daily routine chest radiographs can be eliminated without increasing the incidence of adverse events.

SOURCE: Oba y, Zaza t. abandoning daily routine chest radiography in the intensive care unit: meta-analysis. Radiology 2010;255:386-395.

Do we need Daily Chest X-Rays in the ICU?

Daily chest radiographs have long been a 
staple of practice for intubated patients in 
the intensive care unit (ICU) and their use 

persists despite several studies questioning whether 
they are of any benefit to patients.1,2 Oba and Zaza 
conducted a systematic review of the literature on 
this issue to determine whether abandoning daily 
routine chest radiography would adversely affect 
patient outcomes and to identify subgroups that 
might benefit from continuing daily films. 

Using a Medline search, the authors identified all 
clinical trials that compared the impact of daily 
routine chest radiography with clinically indicated 
chest radiography. Studies were included in the 
analysis if they used randomized controlled or 
observational designs, investigated particular primary 
outcomes including hospital or ICU mortality, 
duration of mechanical ventilation or hospital stay, 
and adverse event rates (unplanned extubation, 
readmission to the ICU, or in-hospital complications 
such as malpositioned tubes or pneumothoraces 
requiring intervention) and at least 30% of the 
patients in the study were receiving mechanical 
ventilation.

The authors identified 128 citations upon their initial 
search but eventually narrowed this list down to a 
total of 8 studies that met their entry criteria and 
were included in their data analysis. Two of the 
studies were randomized, controlled studies while the 
rest were observational studies. Four of these studies 
reported major adverse events. The 8 studies included 
in the analysis comprised a total of 7078 ICU medical 
and surgical ICU patients, 3429 of whom underwent 
routine daily radiographs and 3649 of whom only 
received chest radiographs when clinically indicated. 
In the included studies the mean number of daily films 
in the routine radiograph group varied between 2.4 
and 10.5 films per ICU stay while the mean value in 
the on-demand groups ranged from 0.4 to 4.4.

In the pooled analysis, the authors found that routine 
daily chest radiographs did not affect ICU or in-
hospital mortality (odds ratio [OR], 1.02; 95% 

confidence interval [CI], 0.89-1.17). There were also 
no significant differences in ICU or hospital length 
of stay and days of mechanical ventilation. None 
of these results changed when they examined the 
randomized and observational studies separately. The 
incidence of adverse events was also similar between 
the two groups (OR, 0.93; 95% CI, 0.57-1.53). Using 
univariate and multivariate regression meta-analyses, 
the authors were unable to identify any subgroup 
(e.g., medical or surgical patients, mechanically 
ventilated patients) that benefited from routine daily 
chest radiographs.

COmmEntaRy
The results of the study by Oba and Zaza are not 
new. These authors have simply shown using a 
different study design what previous randomized 
and observational studies have already shown — 
that routine daily chest radiographs do not improve 
patient outcomes. In the face of such data, many of 
the typical rationales for continuing to obtain daily 
radiographs no longer hold much water. For example, 
clinicians often cite the fact that they can check the 
position of the endotracheal tube and minimize 
the risk of unplanned extubation. Oba and Zaza’s 
results, as well as those of the other studies, show 
that daily radiographs make no difference in this 
regard. Similarly, some physicians might argue that 
a new opacity might alert them to the possibility of 
pneumonia and prompt an earlier work-up or earlier 
antibiotics. Again, the fact that length of stay, duration 
of mechanical ventilation, and mortality are unchanged 
suggests this rationale does not hold up either. 

With relatively consistent data across studies 
questioning the utility of the practice, the question 
remains as to why it persists. I must admit that my 
head is often sore after completing patient care stints 
in the ICU as a result of banging it against a wall out 
of frustration; I write many orders to discontinue 
daily chest radiographs, only to see the patient’s films 
continually show up on the team’s morning review of 
its imaging studies. I have even resorted to keeping 
running tabs on the white boards in the patients’ 
rooms titled “Consecutive Days With Unnecessary 

aBstract & cOMMeNtarY
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Chest X-rays” to little or no effect. The problem is 
likely multifactorial in origin. Radiology departments 
likely have little incentive to abandon the practice 
as each radiograph taken generates revenue for the 
department and the radiologist interpreting it. More 
importantly, like the culture change required for 
the recent shift in sedation practices, abandoning 
daily chest radiographs involves amending a culture 
and practice that has been in place for many years. 
As a result, it will require a considerable amount 
of education of nurses, respiratory therapists, and 

physicians. The data are there to support this change 
and, in an age of increasing cost-consciousness and 
emphasis on quality improvement initiatives, it is time 
to push this change forward.  n
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Outcomes after prolonged mechanical Ventilation:  
not as Favorable as One might wish

Unroe and associates prospectively enrolled 
126 consecutive survivors of prolonged 
mechanical ventilation, along with their 

surrogates, and followed them for 1 year after 
discharge from the ICU. All patients were managed 
in one of the ICUs at Duke University Medical 
Center (adult general surgical, trauma, neurologic, 
cardiothoracic surgery, cardiac, and medical ICUs). 
Entry criteria included age > 18 years, English 
fluency, an identifiable surrogate decision-maker, and 
hospital discharge after an ICU stay that involved 
either at least 21 days of ventilatory support, or 
tracheostomy after at least 4 days ventilated. The 
investigators interviewed patients, surrogates, and 
the primary ICU physicians that had managed them, 
within 48 hours of study eligibility, with respect to 
the expectations for survival and eventual functional 
independence among each of these groups. Patients 
and surrogates were interviewed again 3 and 12 
months later with respect to health care utilization 
and quality of life. Quality of life was determined 
via the EuroQol-5D instrument, which has been 
validated for this purpose in critical illness survivors 
and their surrogates. Data on resource utilization 
were obtained from the medical records, billing 
records, and participant interviews.

Eighty percent of eligible patients and/or surrogates 
during the study period agreed to participate and 

were enrolled. The included patients’ mean age was 
55 years (range, 19-85 years), with 60% male, 53% 
white, 38% black, and 9% other ethnicity. The 
primary ICU admission diagnosis was respiratory 
failure in 23% of patients, neurologic in 23%, 
trauma 21%, postoperative 21%, septic shock 8%, 
and cardiac 4%. Median ventilator days were 27 
and hospital days 39 prior to discharge. Complete 
follow-up data were obtained for all 126 patients. 

Twenty-three patients (18%) died in the hospital 
after discharge from the ICU, and all of them were 
still receiving mechanical ventilation at the time 
of death. Of the 103 initial survivors, 74% were 
discharged to a postacute care facility. At 1 year, 
70 patients (56%) were still alive, although only 
11 (9%) were independently functioning (that is, 
were at home without paid health care assistance), 
and only 19 (27%) had good quality of life. 
Both ICU physicians and surrogates substantially 
overestimated the likelihood of recovery and 
eventual independence. During the 1-year follow-up 
there were 457 transitions in care location (median 
4 per patient), and 150 hospital readmissions among 
68 of the 103 initial hospital survivors. The average 
patient spent 74% of all days alive (95% confidence 
interval, 68%-80%) in a hospital or postacute care 
facility, or was receiving home health care. Only 
3 patients were both initially discharged to their 

By David J. Pierson, MD, Editor

SynOpSIS: In this single-center study of what happened to 126 consecutive patients who survived an ICU 
admission requiring prolonged mechanical ventilation, 56% of them were alive after 1 year, but only 11 of these 
were functioning independently. On average, the patients spent 74% of all post-discharge days in the hospital, in a 
postacute care facility, or at home receiving paid home health care.

SOURCE: Unroe m, et al. One-year trajectories of care and resource utilization for recipients of prolonged mechanical ventilation: a cohort study. 
ann Intern med 2010;153:167-175.
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home and remained there during the 1-year follow-
up; only 3 of 54 previously employed patients ever 
returned to work. Mean total 1-year health care 
cost was $306,135 per patient, 73% of which was 
for the initial acute-care hospitalization. The 1-year 
costs did not differ by health outcome.

COmmEntaRy
As hospital medicine becomes more and more 
compartmentalized, with emergency physicians, 
intensivists, and hospitalists each focusing on their 
own practice context and less and less continuity 
with other disciplines, it is easy to lose track of 
patients once one’s own “task” is done. In the 
day-to-day life of an intensivist, getting patients 
out of the unit alive tends to become a main de 
facto object of the game. This study’s findings are 
sobering — and discouraging — with respect to the 
feelings of “mission accomplished” one may have 
on bringing a prolonged, complicated case through 
successfully to ICU discharge. The findings also 
emphasize something else familiar to intensivists: 
Many if not most patients who transfer out after 
prolonged mechanical ventilation are likely to be 
readmitted, and often more than once, in the weeks 

and months that follow. 

This study looked only at patients cared for in a 
single hospital in North Carolina, and thus the 
generalizability of the findings in other regions 
and patient populations is uncertain. However, its 
results are both clear and consistent with those of 
other studies of outcomes and costs in “chronic 
critical illness.” Prolonged mechanical ventilation 
is common in critical care and its prevalence may 
well increase in the future. Although results may 
generally be somewhat better in certain patient 
categories — such as younger individuals and those 
with trauma who were previously fully functional 
— prolonged mechanical ventilation is highly 
resource-intensive and associated with generally 
poor long-term functional outcomes among 
patients who survive to leave the ICU. The need 
for better prognostication, earlier in the course of 
illness, and also for more accurate appreciation and 
communication of the likely course and outcome, 
among all who are involved in managing the 
patients and making decisions on their behalf, seems 
clear. Unfortunately, how these things are to be 
achieved is less apparent at present.  n

Bacterial Contamination of Health Care providers’ Cell phones
By David J. Pierson, MD, Editor 

SynOpSIS: In this study of health care workers’ cell phones at a teaching hospital, 44% of 288 phones were 
culture-positive for potentially infective organisms; doctors’ phones were more often positive than those of nurses.

SOURCE: Sadat-ali m, et al. Bacterial flora on cell phones of health care providers in a teaching institution. am J Infect Control 2010;38:404-405.

For this study of bacterial contamination 
of the cell phones of health care workers 
in a teaching hospital in Saudi Arabia, 

the investigators swabbed the screen, dialing 
pad, and sides of the phones and used standard 
culture techniques. Cell phones of 288 health care 
providers were cultured. The health care providers’ 
mean age was 34 years, half were women, and they 
had owned the phones for a mean of 4 months.
One hundred nine (44%) of the phones were 
culture-positive for organisms that were considered 
to be potential causes of nosocomial infections. 
Staphylococcus aureus comprised 33% of the 
positive cultures, methicillin-resistant staphylococci 
7%, S. epidermidis 23%, Streptococcus species 
4%, and gram-negative organisms the remainder, 
including Acinetobacter and Enterococcus in 9% 
each. Physicians’ cell phones were more often 
positive than those belonging to nurses: 51% vs 
42% (P < 0.004). Cultures were positive from 19% 

of phones whose owners (12% of all health care 
providers) said they had cleaned them at any time 
with alcohol swabs provided by the hospital; among 
the phones of the 76% of health care providers who 
never cleaned them, 41% were culture-positive  
(P < 0.05). 

COmmEntaRy
This study has two findings of note, neither of them 
particularly surprising: Contamination of health 
care workers’ cell phones with organisms that can 
cause hospital-associated infections is common, and 
the phones’ owners seldom clean them despite the 
ready availability of the means to do so in clinical 
areas. Cell phones thus join computer keyboards,1,2 
computer mice,1 employee identification badges,3 
neckties,4 and pens,4,5 among items not physically 
involved in examining and treating patients, as well 
as the stethoscopes used by intensivist physicians 
and ICU nurses,6 on a steadily lengthening list 
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of inanimate objects in the hospital 
environment that can potentially infect 
patients. 

This and the other cited studies do not 
definitively establish these objects as 
sources of clinically important infections 
in patients. However, they are all linked 
to something that has been so linked: 
health care workers’ hands. Cell phones 
and other objects used by clinicians at the 
bedside most likely become contaminated 
by the hands of those who use them. Hand 
hygiene is the cornerstone of infection 
control in the ICU, and is the most 
important single measure in preventing the 
spread of organisms from environment to 
patient. Whether also regularly cleansing 
the surfaces of cell phones — as well as 
those of pens, keyboards, and stethoscopes 
— would have a measurable effect on 
ventilator-associated pneumonia and other 

hospital-associated infections is technically 
unknown, but consistent with common 
sense as well as with the overall goals of 
infection control in the ICU.  n
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Can venous blood gases  
replace aBgs?

Harmful effects of  
hyperoxia after CpR[IN FUTURE ISSUES]

CmE/CnE Objectives
upon completion of this educational activity, participants should be able to:

•  identify the particular clinical, 
legal, or scientific issues 
related to critical care;

•  describe how those issues 
affect physicians, nurses, 
health care workers, hospitals, 
or the health care industry; 
and

•  cite solutions to the problems 
associated with those issues.

CmE/CnE Questions

17. Which of the following is 
true about treating Clostridium 
difficile colitis?

a. Broad spectrum antibiotics are 
essential to clearing the infection.

b. Oral vancomycin is 
more efficacious than oral 
metronidazole in mild cases.
c. Intravenous vancomycin 
is more efficacious than 
intravenous metronidazole in 
severe cases.

d. Oral vancomycin is a 
preferred therapy in severe  
cases.

18. routine daily chest 
radiographs are associated with 
which of the following outcomes 
in critically ill patients?
a. Decreased ICU length of stay
b. Decreased hospital length of 
stay

c. Decreased number of 
ventilator days

d. Decreased incidence of 
unplanned extubations

e. None of the above

19. in the study of outcomes 
after prolonged mechanical 
ventilation in critical illness, what 
proportion of patients discharged 
from the icu were alive and fully 
functional after one year?
a. 74%
b. 45%
c. 27%
d. 18%
e. 9%

answers: 17. d, 18. e, 19. e. 
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In this issue: Lorcaserin submitted for FDA 
review, FDA advisory panel votes against phen-
termine/topiramate, mixed vote on rosiglitazone, 
advisory panel votes to remove breast cancer indi-
cation from bevacizumab labeling, no increase in 
seizures found with DTaP vaccine, new REMS for 
quinine.

Weight loss without cardiac side effects
A new weight-loss medication may soon be 

available in the United States. Arena pharmaceuti-
cals has filed a new drug application with the FDA 
for lorcaserin, a selective serotonin 2C-receptor 
agonist, and will likely get a formal review this fall. 
Unlike previous nonselective serotonergic agonists 
such as fenfluramine and dexfenfluramine, which 
were effective at causing weight loss, but also 
inhibited serotonin 2B receptors in the heart and 
were associated with valvulopathy, lorcaserin is 
specific for the serotonin 2C receptor in the brain. 

Results from a company-sponsored study 
were published in the in New England Journal of 
Medicine and validate the effectiveness of the drug. 
The phase III trial was conducted at 98 academic 
and private trial sites, where 3180 patients were 
randomly assigned to receive lorcaserin 10 mg or 
placebo twice daily. After 1 year, patients receiving 
the active drug were randomly reassigned in a 2:1 
ratio to continue to receive lorcaserin or change to 
placebo. All patients were age 18-65 years with a 
BMI of 30-45 or 27-45 kg/m2 with one coexisting 
condition, including hypertension, dyslipidemia, 
cardiovascular disease, impaired glucose tolerance, 
or sleep apnea. Patients were also counseled on 
lifestyle modification. Echocardiography was done 
at baseline and every 6 months thereafter. 

At the end of 1 year, 47.5% of patients receiving 

lorcaserin lost 5% or more of their baseline body 
weight as compared with 20.3% of patients receiv-
ing placebo (P < 0.001). The average patient in the 
lorcaserin group lost 5.8% of their body weight 
compared with 2.2% in the placebo group (P < 
0.001), and more patients in the active treatment 
group lost 10% or more of their baseline body 
weight than in the placebo group (22.6% vs 7.7%; 
P < 0.001). In those who lost weight with the active 
drug, the loss was maintained in a greater propor-
tion of patients who continued to receive lorcaserin 
in year 2 compared to those who were reassigned 
to placebo (67.9% vs 50.3%; P < 0.001). Markers 
of cardiovascular risk were improved in the active 
treatment group including C-reactive protein, 
fibrinogen levels, lipid levels, and insulin resistance. 
Systolic and diastolic blood pressures also decreased 
slightly in the lorcaserin group. Significantly, there 
was no evidence of cardiac valvulopathy found 
with use of lorcaserin and the rate of serious side 
effects was similar in the two groups. 

The authors conclude that lorcaserin was asso-
ciated with significant weight loss and improved 
maintenance of weight loss as compared to pla-
cebo (N Engl J Med 2010;363:245-256). Already 
being tagged the new, safe “diet drug,” it is a sure 
bet that approval of lorcaserin will be associated 
with tremendous interest from our patients.  n
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Advisory panel votes against Qnexa
An FDA advisory panel recommended against 

approving (10-7 vote) the combination weight-loss 
drug Qnexa® (phentermine/topiramate) because 
of concerns about safety. The drug appears to be 
effective at inducing weight loss, but is associated 
with significant side effects including depression, 
anxiety, sleep disorders, attention, memory, and 
language and other cognitive disorders, as well as 
metabolic acidosis, increased heart rate, and terato-
genicity. Qnexa is a combination of two available 
drugs and both remain on the market individually. 
Phentermine was approved in 1959 and is cur-
rently indicated as short-term treatment for weight 
reduction. It was part of the infamous Fen/Phen 
combination along with fenfluramine (later dexfen-
fluramine; both fenfluramine and dexfenfluramine 
were eventually removed from the market when 
they were found to cause pulmonary hypertension 
and cardiac valvulopathy). Topiramate is approved 
for the treatment of seizures and migraine prophy-
laxis. The FDA generally follows the recommenda-
tions of its expert panels.  n

Mixed vote on rosiglitazone
The same FDA committee also recently ruled 

on the embattled diabetes drug rosiglitazone 
(Avandia®), and the vote was decidedly mixed. 
GlaxoSmithKline’s rosiglitazone has been under 
intense scrutiny since 2007 when a study from 
the Cleveland Clinic linked the drug to an 
increased rate of heart attacks (N Engl J Med 
2007;356:2457-2471). Recently, the FDA has 
evaluated reports from the New York Times and 
others that the company suppressed crucial safety 
information about the drug for years. At the July 
meeting of the Endocrinologic and Metabolic 
Advisory Committee, 12 members voted to with-
draw rosiglitazone from the market, 10 voted 
to keep the drug on the market with additional 
warnings and restrictions, 7 wanted additional 
warnings only, and 3 members voted for no label 
changes. The FDA is not required to follow the 
advice of its advisory panels, and it is unclear what 
course they will take when they finally make a 
decision later this year.  n 

Breast cancer indication for bevacizumab 
The Oncologic Drugs Advisory committee of 

the FDA has recommended removing the indica-
tion for breast cancer treatment for bevacizumab 
(Avastin®). The 12-1 vote was made after data 
were presented that the drug provided no survival 
benefit when used in combination with docetaxel, 

while contributing significant adverse effects. 
Bevacizumab, a humanized monoclonal antibody, 
which blocks new blood vessel formation (angio-
genesis inhibitor), also carries indications for treat-
ment of colon, lung, kidney, and brain cancers.  n

No increase in seizures with DTaP vaccine
The diphtheria-tetanus-acellular pertussis vac-

cine (DTaP) does not increase the risk of seizures 
in children, according to a recent article published 
on-line in Pediatrics. The previously used diph-
theria-tetanus-whole-cell pertussis vaccine (DTP) 
is associated with seizures, but there were limited 
data on DTaP. Using data from the CDC’s Vaccine 
Safety Data linked project, a retrospective study 
from 1997 through 2006 at 7 managed-care orga-
nizations was performed. Eligible children were 
age 6 weeks to 23 months and had not previously 
received DTP. Of the more than 433,000 children 
who were vaccinated, there were 7191 seizure 
events. The adjusted incident rate for seizures 
across all doses was 0.87 in the cohort analysis 
and 0.91 in the comparison group with the same 
patients during unexposed periods. The authors 
conclude that they did not observe an increased 
risk for seizures after DTaP among children age 6 
weeks to 23 months.  n

New REMS for quinine
The FDA banned the OTC use of quinine sulfate 

for the treatment of nocturnal leg cramps in 1994 
after receiving more than 150 reports of adverse 
reactions, including 23 deaths. Quinine sulfate 
(brand name Qualaquin®) remains the only quinine 
product on the market, but is approved only for 
the treatment of uncomplicated malaria caused by 
Plasmodium falciparum. Qualaquin, however, is 
much more commonly used off-label for nighttime 
leg cramps. The FDA continues to get reports of 
life-threatening hematologic reactions associated 
with quinine sulfate including thrombocytopenia, 
hemolytic-uremic syndrome/TTP, hearing loss, and 
cardiovascular problems. Between 2005 and 2008 
there were 38 cases of serious side effects includ-
ing 2 deaths. The FDA has announced a new Risk 
Evaluation and Medication Strategy (REMS) for 
Qualaquin that will include a Medication Guide 
explaining what the medication is and is not 
approved for, as well as the potential side effects of 
the drug. The medication guide specifically states 
that “Qualaquin should not be used for nighttime 
leg cramps,” and those using it for this indication 
are at risk of serious side effects (FDA Drug Safety 
Communication, July 8, 2010).  n


