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Diagnosing Adrenal Insufficiency
in Sepsis

A B S T R A C T  &  C O M M E N T A R Y  

By David J. Pierson, MD
Professor, Pulmonary and Critical Care Medicine, 

Harborview Medical Center, University of Washington.
Dr. Pierson reports no financial relationships relevant to this field of study.

This article originally appeared in the February 2007 issue of Critical Care Alert. 

It was peer reviewed by William Thompson, MD. Dr. Thompson is Staff Pulmonologist, 

VA Medical Center; Associate Professor of Medicine, University of Washington. 

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

Synopsis: Using the metyrapone test as a gold standard, the
authors confirmed that a resting serum cortisol level < 10 micro-

grams/dL, or an increase of < 9 micrograms/dL after cosyntropin
stimulation, accurately diagnoses adrenal insufficiency in ICU

patients with severe sepsis or septic shock.

Source: Annane D. Diagnosis of adrenal insufficiency in severe
sepsis and septic shock. Am J Respir Crit Care Med.

2006;174:1319-1326.

In an attempt to clarify criteria for diagnosing adrenal
insufficiency in patients with severe sepsis and septic shock, this

group of French investigators serially performed both the cosyn-
tropin stimulation test and the metyrapone stimulation test in 2
cohorts of patients, and compared the findings with those from
concurrent ICU patients without sepsis, as well as a group of
healthy volunteers. Annane and colleagues used the overnight
metyrapone test (no longer available in the United States) as a gold
standard for establishing corresponding diagnostic criteria using
the cosyntropin test.

The 2 consecutive cohorts of septic patients (61 and 40 patients,
respectively) met consensus, clinical, diagnostic criteria of the
American College of Chest Physicians and Society of Critical Care
Medicine for severe sepsis or septic shock. These septic cohorts did
not differ from each other by any of the criteria examined. ICU
patients without sepsis (n = 44, including patients with drug overdoses,
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cardiogenic pulmonary edema, acute inhalation injury,
status epilepticus, and other presumably non-infectious
processes) were younger and less severely ill, had fewer
comorbidities, and required less support in the form of
mechanical ventilation and vasopressors. The 32 healthy
volunteers were age-matched to the septic patients. On
ICU admission, patients had blood drawn before and 60
minutes after intravenous administration of 250 micro-
grams of cosyntropin. At least 8 hours later, they
received metyrapone, 30 mg/kg, via nasogastric tube,
with blood samples drawn before and 8 hrs after
metyrapone administration. The outcomes of interest
were serum cortisol and free cortisol at the 2 baselines
and after stimulation.

Criteria for adrenal insufficiency by the metyrapone
test (an increment from baseline in 11-beta-deoxycortisol
concentration of < 7 micrograms/dL with fall in cortisol
level to < 8 micrograms/dL) were met in 31/61 and 24/40
of the septic patients in the 2 cohorts, respectively, or
approximately 60% in each group. Corresponding results
were 3/44 (7%) in the ICU patients without sepsis, and
none in the healthy volunteers. The best predictor of adre-
nal insufficiency as documented by metyrapone stimula-
tion was the presence of a baseline serum cortisol level of
< 10 micrograms/dL or a post-cosyntropin stimulation
increase of < 9 micrograms/dL: these cut-offs had a
specificity of 96%, a positive predictive value of 94%,
and a positive likelihood ratio of > 10. Despite varying
albumin levels in the septic and non-septic patients and
normal volunteers, free cortisol performed no better than
total cortisol for any diagnostic variable.

■■ COMMENTARY
Patients with septic shock are particularly prone to

development of relative adrenal insufficiency, and
patients who manifest this phenomenon do less well
clinically than those who do not. The mechanism is not
known, but sepsis appears to predispose patients to rel-
ative adrenal insufficiency more than other critical ill-
nesses of equivalent severity. Annane and colleagues,
who documented this phenomenon in previous studies
that have led to widespread testing and treatment for
relative adrenal insufficiency in patients with sepsis,
have now clarified several areas of uncertainty with
respect to its diagnosis. In patients with severe sepsis or
septic shock, adrenal insufficiency is very likely when
baseline cortisol levels are less than 10 micrograms/dL
or the level increases by less than 9 micrograms/dL 60
minutes after cosyntropin administration. This diagno-
sis is unlikely when the baseline cortisol level is 44
micrograms/dL or more, or when the increase after
cosyntropin exceeds 16 micrograms/dL. Serum cortisol
measurements are sufficient: even in hypoalbumine-
mic patients, there is no need for the more expen-
sive measurement of free cortisol.   ■

Catheter-Related Infections:
Doing the Right Thing Pays Off
A B S T R A C T  &  C O M M E N T A R Y

By Robert Muder, MD
Hospital Epidemiologist, Pittsburgh VA Medical Center
Dr. Muder does research for Aventis and Pharmacia.

This article originally appeared in the February issue of Infectious Disease

Alert. It was edited by Stan Deresinski, MD, FACP, and peer reviewed by

Connie Price, MD. Dr. Deresinski is Clinical Professor of Medicine, Stanford

University; Associate Chief of Infectious Diseases, Santa Clara Valley Medical

Center, and Dr. Price is Assistant Professor, University of Colorado School of

Medicine. Dr. Deresinski severs on the speaker’s bureau for Merck, Pharmacia,

GlaxoSmithKline, Pfizer, Bayer, and Wyeth, and does research for Merck. Dr.
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Synopsis: In a study involving 108 ICUs in Michigan, an
evidence-based intervention led to a 66% reduction in
catheter-related bloodstream infections that was sustained
over an 18-month period.

Source: Pronovost P, et al. An intervention to decrease
catheter-related bloodstream infections in the ICU. 
N Engl J Med. 2006;355:2725-2732.

Pronovost and colleagues conducted a multi-
hospital cohort study aimed at reducing the rate of
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catheter-related bloodstream infections (CRBSIs) in
ICUs. The intervention focused on increasing adherence
to evidence-based CDC recommendations for catheter
insertion. In summary, the recommendations are:

• hand hygiene;
• full-barrier precautions during insertion;
• skin cleansing with chlorhexidine;
• avoiding the femoral insertion site;
• removal of unnecessary catheters.
Each ICU designated a physician and nurse to serve

as team leaders, who were given instruction in patient
safety, the CDC guidelines, and data collection. In col-
laboration with the local infection control practitioners,
the teams provided education to clinicians regarding
the CDC guidelines. Incentives to compliance included
providing a central-line insertion cart with all neces-
sary supplies, discussion of catheter removal at daily
rounds, a checklist to document compliance during
catheter insertion, and regular feedback regarding the
number and rate of CRBSIs in the unit. Unit staff were
encouraged to stop providers from inserting catheters if
insertion technique did not follow recommendations. 

One hundred eight hospitals joined the study; 103
participated. This represented 85% of all ICU beds in
Michigan. The final analysis included 375,757 catheter
days. During the baseline (pre-intervention) period the
median rate of CRBSIs was 2.7/1000 patient days
(range, 0.6 - 4.8). Following intervention the median
rate was 0 (range, 0 - 3.0); this was sustained for 18
months of follow up. In fact, the rate of CRBSI fell pro-
gressively during follow-up. The incidence rate ratio
was 0.62 during the first quarter after intervention,
falling to 0.34 by the final quarter. To put it another way,
at the end of the study, the rate of CRBSIs was 66% less
than at baseline.

■■ COMMENTARY
According to CDC estimates, approximately 50,000

CRBSIs occur in the United States annually.
Attributable mortality is as high as 35%, and excess
cost per episode is in greater than $40,000. The CDC
has recently issued evidence based recommendations
for catheter insertion. If these guidelines are indeed
effective, and if they are widely implemented, the
potential number of lives and dollars that would be
saved is enormous.

I have little doubt that the infection control manuals
of the vast majority of US hospitals mandate adher-
ence to the CDC guidelines for central catheter insertion.

Whether or not providers actually do so is, of course,
another matter entirely. There is ample evidence that
purely educational endeavors don’t change practice
appreciably. Infection control practitioners have nei-
ther the time nor the authority to provide monitoring
or enforcement. The study by Pronovost and col-
leagues demonstrates that a different approach can
work admirably. Several key aspects of the strategy
deserve emphasis. First, team leaders, consisting of a
doctor and nurse, were recruited from ICUs in each
hospital. These leaders would likely be highly visible
on the units, and well known to the physicians and
staff. The team leaders received training in the appro-
priate precautions, and were thus in a position to dis-
seminate this knowledge to their colleagues. Second,
compliance was made easier by providing all the nec-
essary materials on a central-line insertion cart.
Third, the unit staff received regular and timely feed-
back on infection rates from the team leaders.
Finally, unit staff were given permission to prevent
catheter insertion when appropriate precautions were
not being taken.

The study has some shortcomings. First, it is a
quasi-experimental, or before and after study, and
thus there is no control group of ICUs. The authors
note that finding a control group was difficult
because all of the participating hospitals wanted to
implement the intervention. However, there is no
evidence that there was any other intervention or
spontaneous trend that could account for the marked
decrease in CRBSIs. The sheer number of hospitals
and of catheter days, coupled with the fact that dif-
ferent hospitals started the intervention at different
times, makes the results credible. One could have
wished that the hospitals had reported rates of com-
pliance with the CDC guidelines and correlated that
with reduction in bacteremia rates. That is a rather
minor flaw given the magnitude of the result.

I believe that 2 major points deserve emphasis.
The first is that CRBSIs are clearly preventable. A
major reduction in incidence can occur with a rather
modest investment of time and money. There seems
little reason why all ICUs should not embark on a
similar intervention. The second is that the interven-
tion used in this study is a model that ought to be
readily adaptable to a wide variety of patient safety
issues. In many cases, we know what ought to be
done; actually getting it done is has always been the
problem.   ■
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Antipsychotics in AD Patients:
The CATIE-AD Study
A B S T R A C T  &  C O M M E N T A R Y
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Dr. Relkin is on the speaker’s bureau for Pfizer, Eisai, and Athena Diagnostics,

and does research for Pfizer and Merck.

This article originally appeared in the February issue of Neurology Alert. It

was edited by Matthew E. Fink, MD, and peer reviewed by M. Flint Beal, MD.

Dr. Fink is Vice Chairman, Professor of Critical Care Neurology, NewYork-
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Synopsis: Because of adverse effects, special care
should be used when prescribing the atypical antipsy-
chotic drugs for patients with dementia.

Source: Schneider LS, et al. Effectiveness of atypical
antipsychotic drugs in patients with Alzheimer’s disease. 
N Engl J Med. 2006;355:1525-1538.

Agitation and aggression are among the most
dangerous and disruptive symptoms encountered

in patients with Alzheimer’s disease (AD).
Hallucinations and delusions can be extremely dis-
turbing to patients and care providers alike. Psychotic
symptoms are often treated with medications, such as
quetiapine (Seroquel®), olanzapine (Zyprexa®) and
risperidone (Risperdal®). However, these agents were
not specifically tested or approved in the context of
psychosis in Alzheimer’s disease. A double-blind,
placebo-controlled, multicenter study called CATIE-
AD (Clinical Antipsychotic Trials of Intervention
Effectiveness — Alzheimer’s Disease) examined the
use of current-generation antipsychotics to determine
whether these treatments offered real benefits relative
to placebo effects in AD patients.

A total of 421 AD patients with an average MMSE
score of 15 participated at 42 sites. All subjects had
symptoms of psychosis, agitation and/or aggression at
time of enrollment. Subjects were assigned either to
placebo or to one of 3 antipsychotics at mean doses of
5.5 mg/d (olanzapine), 1 mg/d (risperidone), or 56.5
mg/day (quetiapine). Schneider and colleagues
acknowledged that the dose of quetiapine used in this
study may have been less than optimal.

The CATIE-AD study used an unusual “adaptive

design” that was praised in an accompanying editorial
in the New England Journal of Medicine as an exem-
plary method for evaluating the effectiveness of pre-
scription medications. Participating physicians were
not told which antipsychotic agent each patient would
receive, but were given the opportunity to change or
discontinue the medication at any time. The primary
outcome measure was the time until the treating
physician made a change in the antipsychotic medica-
tion for any reason. The rationale for this design was
that physicians most often change medications, owing
to lack of efficacy or side effects, and that change was
thought to provide less biased indication of real-world
clinical utility than measures such as psychosis rating
scales. The study also used the Clinical Global
Impression of Change (CGIC), a physician-based
assessment commonly used in AD pharmaceutical trials,
as a 12-week secondary outcome measure. 

The primary outcome (time to discontinuation for
any reason) was not significantly different for placebo
than any of the 3 antipsychotics. The time to discon-
tinuation for perceived lack of efficacy was greater for
risperidone and olanzapine than for placebo, whereas
quetiapine was comparable to placebo. No significant
difference relative to placebo was reported on the
CGIC for any of the treatment arms. Based on CGIC
scores, 21% of placebo-treated patients were judged
better at 12 weeks, compared to 32% on olanzapine,
26% on quetiapine and 29% on risperidone. 

The overall rate of serious adverse events was low-
est in patients receiving risperidone, but this differ-
ence did not reach statistical significance.
Extrapyramidal side effects, including parkinsonism,
were highest in patients receiving olanzapine (12%)
or risperidone (12%), and only occurred in 1-2% of
patients on quetiapine or placebo. Sedation was most
problematic for patients on olanzapine (24%) and
quetiapine (22%), but was also seen in patients on
risperidone (15%), as well as a small percentage of
those on placebo (5%). Cognitive disturbances (6%)
and increased psychosis (7%) were most problematic
in the olanzapine treated group, whereas increased
agitation was reported in those receiving quetiapine
(12%) or placebo (10%). 

Schneider et al’s conclusion was that the adverse
effects of these 3 antipsychotic medications “offset”
the small treatment advantages they offered to
patients with psychosis and AD. They did not con-
clude that antipsychotics were ineffective, nor did
they recommend against their use in AD patients.
They acknowledged that, in light of the significant
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potential for adverse events, it may be prudent to use
these antipsychotics in patients who demonstrate
good tolerance and observable benefits.

■■ COMMENTARY
Psychotic behaviors pose a real threat to the well-

being of patients with AD and to those around them.
Treatment-unresponsive agitation and aggression
are among the reasons frequently cited for institu-
tionalization of AD patients. The use of antipsy-
chotic medications, as well as other psychotropic
medications and non-pharmacologic interventions
can be life-saving in some cases and can make the
difference between a good outcome and a worst-
case scenario.

While several criticisms can be made about design
of the CATIE study, there is one major limitation
that warrants special mention. The appropriate care
of an agitated, psychotic AD patient is not simply a
matter of writing a prescription for an antipsychotic
drug. It is an interactive process that requires multi-
ple types of parallel interventions, including identi-
fication and treatment of exacerbating physical pre-
cipitants, adjustments in psychotropic and non-psy-
chotropic medications, attempted normalization of
the sleep-wake cycle and nutrition, maintenance of a
supportive environment, and appropriate caregiver
education. Ideally, these interventions are made by
physicians and allied health professionals, with
expertise in this area, working as a team, with the
cooperation and support of the patient’s caregivers
and family. However innovative the design of
CATIE-AD may have been, it did not control for
these critical co-factors.

Currently available antipsychotic medications may
not be the drug of choice in every case, but they can
play an extremely important role in the management
of some AD patients with psychosis. The CATIE-AD
study has been misinterpreted in the lay press as proof
that novel antipsychotics lack efficacy and are unac-
ceptably toxic in dementia patients. A closer look at
the trial’s design and actual outcomes contradicts
these claims. The study’s authors have publicly stated
that these agents should still be tried in AD patients
with psychosis and do work well in some cases. This
study should not be accepted as justification for deny-
ing these medications to dementia patients with psy-
chosis. CATIE-AD reminds us that all antipsychotics
are potentially dangerous medications and that even
the newest generation of these agents must be used
judiciously.   ■

Dr. Google, I Presume
A B S T R A C T  &  C O M M E N T A R Y

By Allan J. Wilke, MD
Dr. Wilke is Residency Program Director, Associate

Professor of Family Medicine; University of Alabama

at Birmingham School of Medicine—Huntsville

Regional Medical Campus, Huntsville

Dr. Wilke reports no financial relationship to this field of study.
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Synopsis: Searching Google yielded a correct diagno-
sis in greater than half of cases.

Source: Tang H, Ng JH. Googling for a diagnosis—use of

Google as a diagnostic aid: internet based study. BMJ.

2006;333:1143-1145.

After the appearance of anecdotal reports
of physicians and patients coming up with

obscure diagnoses by use of the internet search
engine, Google, Tang and colleagues decided to
study its accuracy. They took the entire New
England Journal of Medicine’s (NEJM) case records
for 2005 (excluding management cases) and chose 3-
5 terms that described the essence of each case. They
then searched Google with these descriptors and
chose its top 3 diagnoses. Comparing Google’s “dif-
ferential diagnosis” with the diagnosis as presented
in NEJM, Google got it right in 15 of 26 cases
(58%). As an example, in one case, an 80-year-old
man presented with fatigue, unsteady gait, confu-
sion, and insomnia, leading to death. Tang et al
searched the terms ataxia, confusion, insomnia, and
death. Google suggested spongiform encephalopa-
thy; the diagnosis in NEJM was Creutzfeldt-Jakob
disease (CJD).
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■■ COMMENTARY

When I first began teaching in the mid-1980s, I
played around with an expert system called DXplain.
In 1984, when it was developed at the Massachusetts
General Hospital Laboratory of Computer Science, it
was DOS-based, knew 500 diseases, and was avail-
able only over dial-up on AMANET. It was so 20th
century! 

It eventually migrated to the World Wide Web and
joined many other proprietary, web-based, decision
support tools (DST). Why are there so many DSTs on
the Web, on your desktop computer, in your PDA, or
integrated into your electronic health record? Because
there are just too many darn facts and connections
linking those facts for us to remember! We have
become, of necessity, information masters, and the
practice of medicine, art plus science, has changed
forever. 

The promise of DSTs, as yet unfulfilled, is to make
the science instantly available, allowing more time
for the art. Why has Google overshadowed other
DSTs? One factor is it’s free, and they are propri-
etary. The other is its breadth; Tang et al report that it
has access to 3,000,000,000 articles! However at this
time, Google can’t make a diagnosis; it can find arti-
cles that include the search terms that you give it. The
better the search terms, the better the match. It still
requires the skills of a physician to sort though the
articles to find those that make the most clinical
sense. 

It’s about to get better (or worse), depending on
your stance in the humanity-vs-machine debate. An
editorialist discusses the development of the
“semantic web,” a melding of technologies “which
aims to create a universal medium for information
exchange by putting documents with computer
processable meaning on the worldwide web.” The
future is so bright, we’ll all need sunglasses! When I
interviewed residency candidates during this recruit-
ment season, I asked them, “How do you want to be
remembered, as a great diagnostician or a great
healer?” With Google they could have it
all .    ■

Reference
1. Tang H, Ng JH. Googling for a diagnosis—use of

Google as a diagnostic aid: internet based study. 
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Antiretroviral for 
Acute HIV Infection
A B S T R A C T S  &  C O M M E N T A R Y

By Dean L. Winslow, MD, FACP
Chief, Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor of Medicine, 
Stanford University School of Medicine
Dr. Winslow is a consultant for Bayer Diagnostics, and is on the speaker’s

bureau for GlaxoSmithKline and Pfizer.

This article originally appeared in the November 2006 issue of Infectious

Disease Alert. It was edited by Stan Deresinski, MD, FACP, and peer 

reviewed by Connie Price, MD. 

Synopsis: A multicenter, observational study retro-
spectively compared 59 individuals with acute or
early HIV infection who elected to receive antiretrovi-
ral (ARV) therapy for 12 weeks to 337 patients who
declined treatment. Initiation of ARV treatment with-
in 2 weeks of presumed infection appeared to result
in a trend toward higher CD4 counts and lower HIV
RNA levels at 24 weeks. In contrast, a prospective
trial of 20 patients with acute HIV infection who
were randomized to antiretroviral therapy for 24
weeks vs no treatment showed no differences in either
CD4 count or HIV RNA between treated and untreat-
ed patients 6 months after ARV was stopped.

Sources: Hecht FM, et al. A multicenter observational
study of the potential benefits of initiating combination
antiretroviral therapy during acute HIV infection. 
J Infect Dis. 2006;194:725-733; Streeck H, et al.
Immunological and virological impact of highly active
antiretroviral therapy initiated during acute HIV-1
infection. J Infect Dis. 2006;194:734-739.

The optimal time to initiate antiretroviral
therapy (ARV) in chronically-infected asympto-

matic patients is now felt to be when the CD4+ lym-
phocyte count falls to approximately 350 cells/uL,1

based on the probability of developing an AIDS-defin-
ing illness within a relatively short period of time, as
shown in a meta-analysis of cohort studies.2 While evi-
dence clearly supports treatment of chronic infection
using these parameters, it remains unknown whether
treatment during acute (within 2 weeks of infection) or
early (2 weeks-6 months after infection) HIV infection
confers clinical benefit. It has been postulated that
ARV therapy, instituted during acute or early infection,
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can reduce T-cell loss by limiting viral replication
prior to activation of significant numbers of T-cells
and, possibly, lower the viral set point, even after
ARVs have been discontinued. While this possible
benefit has been widely discussed, only anecdotal, ret-
rospective, cohort studies have suggested that such a
benefit of early ARV treatment occurs.

The first study, by Hecht and colleagues, evaluated
patients followed in the Acute Infection and Early
Disease Research Program cohort who self-selected
acute (n = 13) or early (n = 45) ARV treatment for 12
weeks (then stopped), and used the 337 patients who
declined treatment as the control group. In the acute
treatment group, there was an apparent trend toward
higher CD4 counts and lower HIV RNA levels at 72
weeks, only in adjusted analyses. However, looking at
the actual scatter plots, the trend is not at all impres-
sive, and relies on some interesting (and creative) sta-
tistical methods to draw the lines supporting this con-
clusion. The unadjusted analyses show no significant
benefit of therapy of acute infection. ARV therapy, ini-
tiated greater than 2 weeks following infection, was
associated with modest, but diminishing CD4 benefit
at 72 weeks and no evidence of viral load benefit at the
same time point, using adjusted analyses. For all the
measures examined, the confidence intervals over-
lapped considerably. The weak suggestion of benefit
of ARV treatment of acute HIV infection is largely
negated by the nonrandomized design of the trial, the
small number of patients who received treatment, and
the fact that very creative statistical methods needed to
be used to parse out any suggestion of benefit.

The second study by Streeck and colleagues
prospectively assessed 20 patients with acute HIV
infection, 12 of whom initiated ARV treatment for 24
weeks then terminated therapy and 8 who did not
receive therapy. In the treated group, suppression of
viremia increased CD4 counts, enhanced differentia-
tion of HIV-1-specific CD+ T cells from memory to
effector phenotype at week 24; higher virus-specific
interferon-gamma+ CD8+ T cell responses after viral
rebound at week 48 were observed. However, no dif-
ferences in HIV viremia or CD4 counts were found 6
months after discontinuation of ARV’s compared to
the untreated patients.

While it remains important to diagnose acute
HIV infection to prevent the high rate of secondary
transmission to sexual contacts of acutely infected
individuals, benefits of early institution of antiretro-
viral therapy in this population appears to have neg-
ligible clinical benefits. It would appear that a study
large enough and powered adequately to clearly

demonstrate any long lasting clinical benefit of
ARV therapy in this population, would be prohibi-
tively expensive and require years to conduct. My
personal opinion is that these resources could be
much better applied to providing additional anti-
retroviral drugs to patients in the developing world.   ■

References
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Posaconazole Salvage 
in Invasive Aspergillosis 
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP
This article originally appeared in the February 2006 issue of Infectious

Disease Alert. It was peer reviewed by Connnie Price, MD.

Source: Walsh TJ, et al. Treatment of invasive aspergillosis
with posaconazole in patients who are refractory to or 
intolerant of conventional therapy: an externally controlled
trial. Clin Infect Dis. 2007;44:2-12.

Synopsis: Salvage therapy of invasive aspergillosis
with posaconazole was associated with a 42%
response rate, compared to only 26% in an external
control group. 

In a multicenter, international, open-label
study, patients with proven or probable invasive

aspergillosis (IA) that was refractory to standard anti-
fungal therapy, or who were intolerant to such therapy,
were treated with posaconazole in a total daily amount
of 800 mg, administered in divided doses. In addition to
the 107 posaconazole recipients meeting criteria for
analysis, 86 control subjects with proven or probable
IA, who received other salvage therapies, were included
in the assessment. Among the latter group, salvage treat-
ments were evenly distributed among amphotericin B,
itraconazole, a combination of the 2, and other agents.
The median duration of posaconazole therapy was 56
days, while controls received their salvage therapy for
only 22 days. Patients of either group receiving
mechanical ventilation at baseline or who died within
72 hours were excluded from the analysis. 
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Three-fourths of patients had a hematological malig-
nancy, and approximately one-half of the total population
had received a hematopoietic stem cell transplant, most of
which were allogeneic. Twelve percent of posaconazole
recipients and 21% of controls had been intolerant of stan-
dard antifungal therapy, while the remainder had suffered
from infections refractory to treatment. Infection was con-
fined to the lungs in approximately three-fourths of cases. 

Success of antifungal therapy was achieved in 42% of
posaconazole recipients and 26% of control subjects
(OR, 4.06; 95% CI, 1.50 to 11.04; P = 0.06). Success
was associated with higher posaconazole serum concen-
trations, ranging from 24% in those whose concentra-
tions fell into the lowest quartile (mean Cmax of 142
ng/ml) to 75% in those in the highest quartile (mean
Cmax of 1489 ng/mL). Only 4 of 14 (29%) patients with
Aspergillus terreus infection responded to salvage with
posaconazole, as did only 2 of 13 (15%) receiving alter-
native salvage therapies however.

Posaconazole therapy was also associated with
greater survival than were the other salvage therapies
received by control group members. Posaconazole was
well tolerated, with gastrointestinal disturbances
being the most frequently reported adverse events. 

■■ COMMENTARY
The 42% rate of success in patients with IA receiving

salvage treatment with posaconazole may seem low but
is, in fact, remarkably similar to the results of salvage
therapy with other antifungals, which have ranged from
38% with voriconazole to 45% with caspofungin.
Furthermore, the response rate to posaconazole therapy
in this study was superior to that of an external prospec-
tively selected control group. Thus, posaconazole
appears to be an effective salvage agent in patients with
IA. However, voriconazole, on the basis of the results of
a randomized clinical trial demonstrating its superiority
to amphotericin B deoxycholate,1 remains the initial
treatment of choice for most patients with IA. In addi-
tion, clinical practice at many centers has evolved toward
the use of combination therapy with the addition of an
echinocandin, most commonly caspofungin, to
voriconazole in that setting. Of note is that none of the
patients in this study received either voriconazole or an
echinocandin as part of their initial failed regimen. 

The low response rate in patients infected with 
A. terreus is consistent with results seen with other anti-
fungals. This organism appears to be emerging as a prob-
lem pathogen because of its relative refractoriness to anti-
fungal therapy. This poor response to therapy is true
despite the fact that the MIC

90
of many antifungals against

this species is similar to that of species that exhibit higher

rates of response to therapy.2 Thus, the posaconazole
MIC

90
of A. terreus is reported to be 1000 ng/mL, while

that of A. fumigatus is only one dilution lower at 500
ng/mL.2 As indicated above, a higher posaconazole C

max

(mean of 1489 ng/mL in the highest quartile) was associ-
ated with better outcomes.   ■
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CME Questions
7. In the study by Annane, et al., the best criteria to diagnose rel-

ative adrenal insufficiency in ICU patients with septic shock is:
a. A free cortisol level < 20 micrograms/dL.
b. A baseline total serum cortisol of < 10 micro-

grams/dL or a post-cosyntropin stimulation
increase of < 9 micrograms/dL

c. A baseline total serum cortisol of < 20 micro-
grams/dL or a post-cosyntropin stimulation
increase of < 18 micrograms/dL

d. An 8-hour post-metyrapone increase in free corti-
sol of > 9 micrograms/dL

8. All of the following are recommended by the CDC to decrease
the risk of catheter-related bloodstream infections, except:
a. Full barrier precautions during insertion
b. Skin cleansing with chlorhexidine prior to inser-

tion
c. Using the femoral site whenever possible
d. Early removal of unnecessary catheters
e. Hand-washing before insertion

9. In the study by Pronovost, et al., catheter related blood stream
infections were decreased in a sustained fashion by the system-
atic application of CDC guidelines by how much:
a. 15%
b. 33%
c. 50%
d. 66%

CME Objectives
The objectives of Hospital Medicine Alert are to:
• review pertinent safety, infection control, and quali-

ty improvement practices;
• discuss diagnosis and treatment of acute illness in

the hospital setting; and
• review current data on diagnostic and therapeutic

modalities for common inpatient problems.   ■
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Answers:7. (b); 8. (c); 9. (d)


