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Although mortality rates for sepsis have 
improved over the past two decades, its  
 increasing incidence has resulted in a 

tripling of the number of in-hospital deaths related 
to sepsis over the same time period.1 Specific 
blood biomarkers are currently being studied with 
hopes that their use may improve our ability to 
distinguish between the systemic inflammatory 
response syndrome (SIRS) and sepsis, risk-stratify 
patients to facilitate early and appropriate triage 
and therapeutic decisions, and avoid the misuse 
and overuse of antibiotics. Procalcitonin (PCT) 
currently is the most studied. Its synthesis and 
secretion are upregulated by bacteria-specific 
proinflammatory mediators such as interleukin-1b, 
interleukin-6, and tumor necrosis factor-α, and 
subsequently decrease with recovery from bacterial 
infections. In addition, the expression of PCT is 
attenuated by cytokines typically released during 

viral infections, such as interferon-γ, and is overall 
not affected by medications such as steroids. PCT 
theoretically holds promise, but is there evidence 
to show that it should be a part of the medical 
management of all patients presenting with sepsis, 
and if so, in what capacity? This article aims 
to provide a current overview of the evidence 
for PCT in the diagnosis, risk stratification, 
and antibiotic treatment algorithms of patients 
presenting with sepsis in the ICU. Although PCT 
has also been studied in specific settings such 
as in patients with respiratory infections and in 
situations outside of the ICU, these topics are 
outside the scope of this overview.

PROCALCITONIN AS A DIAGNOSTIC MARKER 
FOR SEPSIS
It is widely accepted that early recognition and 
initiation of appropriate antibiotics in sepsis 
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are paramount to improved patient 
outcomes.2 Distinguishing between 
SIRS and sepsis, however, is often 
difficult as patient-presenting 
symptoms are nonspecific, current 
microbiologic testing has low 
sensitivity and inherent delays, and 
no gold standard ultimately exists. 
The latter characteristic also makes it 
difficult to conduct studies evaluating 
PCT as a diagnostic test for sepsis 
in critically ill patients. Overall, 
data have been mixed.3-5 In the most 
recent meta-analysis, which also used 
the most stringent quality control 
methods, pooled sensitivity for PCT 
in the diagnosis of sepsis was 0.77 
(95% confidence interval [CI], 0.72-
0.81), specificity was 0.79 (95% CI, 
0.74-0.84), with an area under the 
receiver operator characteristic curve 
(AUC) of 0.85 (95% CI, 0.81-0.88).5 
The authors only included studies 
with a well-defined reference standard 
of sepsis based on established 
definitions by the American College 
of Chest Physicians, the Society 
of Critical Care Medicine, or the 
German Sepsis Society, although 
diagnostic threshold values for PCT 
ranged considerably in all studies, 
from 0.25-5.79 ng/mL.5 Similar 
sensitivity, specificity, and AUC 
were also found in two subsequent 
single-center studies performed in 
Korea6 and the United Kingdom,7 
with PCT cutoff values of 0.2 ng/mL 
and 1.0 ng/mL, respectively; negative 
predictive values ranged from 67-
99% depending on the severity 
of sepsis and presence of organ 
dysfunction. 

Although these statistics show that 
PCT may reasonably distinguish 
between SIRS and sepsis given the 
lack of a gold-standard diagnostic 
test, there are several pertinent 
questions that need to be addressed 
before recommending the widespread 
use of PCT as a diagnostic marker: 1) 
are its test characteristics (especially 
negative predictive value) sufficient 
to direct medical decision making 
in the setting of sepsis, and 2) is 
it significantly better than clinical 
judgment? For example, is the value 
of PCT alone enough to persuade 

a clinician to hold antibiotics in a 
critically ill patient being admitted for 
suspected sepsis without a confirmed 
infectious source? 

In the PRORATA trial, a multicenter, 
randomized, controlled trial to 
evaluate the use of a PCT-guided 
antibiotic strategy vs standard care 
on patient mortality and antibiotic-
free days, approximately 30% of 
physicians “broke protocol” by 
immediately giving antibiotics to 
patients in whom they could not 
rule out infection.8 In another 
multicenter, randomized, controlled 
trial from Belgium of PCT-guided 
vs standard antibiotic care, clinical 
judgment also superseded protocol 
recommendations based on PCT 
values as 53.7% of patients with 
low PCT levels (< 0.25 μg/L) were 
nevertheless started on antibiotics. 
The majority of these treatments 
(30/43, 69.8%) were later confirmed 
as correct by infectious disease 
specialists reviewing the charts who 
were blinded to the PCT results. 
Furthermore, 33.8% of cases in 
which no infection was confirmed had 
PCT values > 1 μg/L and 14.9% of 
cases with confirmed infection had a 
PCT level < 0.25 μg/L, for a resulting 
AUC of 0.69. The authors concluded 
that these values were “too low to 
propose PCT as a marker of infection 
in ICU patients, at least in the setting 
of deciding whether to initiate or 
withhold antibiotics.”9

PROCALCITONIN AS A 
PROGNOSTIC MARKER IN SEPSIS
The ability to risk-stratify 
patients with sepsis has important 
clinical implications. Accurate 
prognostication not only could be 
used to triage sicker patients more 
quickly to an ICU bed before later 
signs such as the development 
of lactic acidosis and organ 
dysfunction develop, but also could 
potentially identify patients at risk 
for undertreated infections and 
complications who could benefit 
from further interventions such as 
escalation of antibiotics, renewed 
search for occult infection, and 
possible surgical interventions and 
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other methods of source control. Several studies 
have examined the relationship between PCT and 
mortality related to sepsis.

In a multicenter study of ICUs across Greece, 
the Hellenic Sepsis Study Group found that 28-
day mortality rates for ICU patients with admit 
PCT levels ≤ 0.85 ng/mL were 25.6% compared 
to 45.3% for patients with levels > 0.85 ng/
mL (odds ratio, 2.404; 95% CI, 1.385-4.171; 
P < 0.0001).10 In a follow-up study by the same 
group examining the effect of early changes in 
PCT levels, a decrease in PCT levels by > 30% or 
a level < 0.25 ng/mL by 72 hours after admission 
was associated with improved 28-day survival 
and was an independent indicator of favorable 
outcome regardless of disease severity.11 

Other observational studies have also reported 
that changes in PCT rather than absolute values 
correlate with patient mortality. In a Finnish 
sepsis study, hospital mortality for patients 
admitted with sepsis was 12.2% in the group 
whose PCT decreased by at least 50% within 72 
hours compared to 29.8% for patients with a < 
50% decrease in PCT (P = 0.007).12 In a similar 
vein, a more recent U.S. study found that a PCT 
decrease of 80% over 72 hours was associated 
with a negative predictive value of 90% (95% 
CI, 0.77-0.97) for both ICU and hospital 
mortality.13 Extending this idea further, a larger 
German cohort study of 472 patients admitted 
to the ICU (including non-septic patients) 
found that an increase in the PCT level the first 
day after reaching a threshold of ≥ 1.0 ng/mL 
was independently associated with a 1.8-fold 
increased risk of mortality at 90 days (95% CI, 
1.3-2.7; P = 0.002), with sustained increases over 
day 2 and 3 associated with progressively higher 
risks of mortality (relative risk [RR], 2.2; 95% 
CI, 1.6-3.0; P < 0.0001 and RR, 2.8; 95% CI, 
2.0-3.8; P < 0.0001, respectively).14  

Despite these findings, however, the only 
interventional study done thus far based on PCT 
levels failed to show an improvement in patient 
outcomes. The Procalcitonin and Survival Study 
(PASS) was a multicenter, randomized, controlled 
trial where patients were randomized to either a 
standard care or PCT group. In the PCT group, 
antimicrobial interventions were guided by “alert” 
or “nonalert” values. “Alert procalcitonin” was 
defined as a PCT level ≥ 1.0 ng/mL that was not 
decreasing by at least 10% from the previous 
day; if present, it prompted the medical team 
to increase substantially their antimicrobial 
spectrum coverage and to intensify efforts to 
find occult/uncontrolled sources of infection per 

protocol. Not only was 28-day mortality — the 
primary outcome — similar between the two 
groups, the PCT group had a higher number 
of days on mechanical ventilation (absolute 
difference 4.9%, P < 0.0001), longer ICU stays 
by 1 day (P = 0.004), and more evidence of acute 
kidney injury.15 The authors hypothesized that 
the increased antibiotic exposure in the PCT 
intervention group may have induced prolonged 
organ failure in this group.

PROCALCITONIN TO GuIDE ANTIBIOTIC 
DECISIONS IN SEPSIS
There has been considerable interest in promoting 
antibiotic stewardship in efforts to decrease the 
emergence of multidrug-resistant organisms 
and complications such as Clostridium difficile 
infection. Only five randomized, controlled 
trials have evaluated whether the use of PCT 
algorithms results in reduced antibiotic exposure 
without a harmful effect on patient outcomes 
in patients with sepsis. Two were performed 
specifically in the postoperative setting and found 
reductions in antibiotic exposure of 20% and 
25% without differences in mortality, although 
neither was adequately powered to determine 
non-inferiority.16,17 The most recent trial by 
Annane et al was performed in a subset of patients 
with severe sepsis without a clear source of 
infection; their findings did not show evidence of 
a significant difference in antibiotic exposure with 
use of a PCT algorithm, although the study was 
terminated early due to low incidence of patients 
meeting their criteria.18 

In a single-center study, Nobre et al found that 
duration of antibiotics was shorter by 3.2 days 
(95% CI, 1.1-5.4; P = 0.003) with no significant 
difference in 28-day and ICU mortality, and 
similar rates of cure in the PCT group.19 These 
findings, however, were observed only after 
using a per-protocol analysis that excluded a 
higher number of patients in the PCT group 
due to death, transfer, or the presence of 
complicated infections requiring extended 
antibiotics rather than an intention-to-treat 
analysis. Although the authors argue that this 
was their a priori target population, their final 
numbers were too small to conclude definitively 
that a shortened antibiotic course based on PCT 
levels did not do any harm.

The PRORATA trial, which included 630 
patients in multiple ICUs in France, is the 
only study sufficiently powered to determine 
non-inferiority in terms of 28-day and 60-day 
mortality between a PCT-guided antibiotic 
management protocol and standard care. The 
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authors found that patients in the PCT group 
had 2.7 more antibiotic-free days (95% CI, 1.4-
4.1; P < 0.0001) and a 23% relative reduction in 
days of antibiotic exposure, without a significant 
difference in overall mortality at 28 and 60 days.8 
In addition, there were no significant differences 
in many secondary outcomes, including rate of 
relapse, superinfection, emerging multidrug-
resistant bacteria, and ICU and hospital length 
of stay. The PCT-based antibiotic algorithm they 
used is summarized in the Table.

CONCLuSION
PCT has garnered significant interest as a 
biomarker in the management of critically ill 
patients with sepsis based on a number of studies 
mostly done in Europe. Currently, the FDA has 
approved at least three quantitative PCT assays in 
the United States that are commercially available, 
each costing an average of $25-30 per assay with 
turnaround time ranging from 1 hour to 1 day.20 
Based on currently available data, the role of PCT 
as a diagnostic tool for sepsis appears limited 
given that its testing characteristics, especially 
negative predictive value, are insufficient to stop 
clinicians from superseding PCT protocols in 
favor of clinical judgment in this high-stakes 
population. Although there are multiple studies 
reporting that changes in PCT level correlate 
with mortality in patients with sepsis, the only 
interventional trial performed thus far has not 
shown that escalation of therapy based on 
PCT values has been beneficial, but has shown 
it actually may cause harm. Perhaps the most 
meaningful use of PCT may be in helping to 
determine the duration of antibiotic therapy in 
situations where an extended course of antibiotics 
is not necessarily required. There appears to be no 
worsening of patient mortality, but future studies 

should also focus on rate of recurrent infections 
and other infection-related complications as 
primary outcomes as well as the overall cost-
effectiveness of this approach.   n
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Table. PCT-based Antibiotic Algorithm

Initiating antibiotics*

PCT threshold < 0.25 μg/L 0.25 to < 0.5 μg/L 0.5 to < 1 μg/L ≥ 1 μg/L

Recommendation Antibiotics strongly 
discouraged

Antibiotics discouraged Antibiotics 
encouraged

Antibiotics strongly encouraged

During antibiotic therapy

PCT threshold < 0.25 μg/L Decrease by ≥ 80% 
from peak, or 0.25 to 
< 0.5 μg/L

Decrease by < 
80% from peak, 
and ≥ 0.5 μg/L 

Increase compared to peak  
and ≥ 0.5 μg/L

Recommendation Stopping 
antibiotics strongly 
encouraged

Stopping antibiotics 
encouraged

Continuing 
antibiotics 
encouraged

Changing antibiotics strongly 
encouraged

*If PCT level drawn early in episode, obtain a second level 6-12 hours later

Adapted from Bouadma L, et al.8
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Can Integrating the Critical-Care  
Pain Observation Tool into Practice 
Improve Pain Management?
By Linda L. Chlan, RN, PhD
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SYNOPSIS: using the Critical-Care Pain Observation Tool to routinely assess pain in non-verbal ICu patients 
improved both the frequency of documented pain assessments and the administration of analgesics in two 
Canadian ICus. 

SOuRCE: Rose L, et al. Behavioral pain assessment tool for critically ill adults unable to self-report pain. Am J Crit Care 2013;22:246-255.

Critically ill patients experience pain 
from a variety of procedures and/or 
have underlying medical conditions 

that exacerbate pain levels. Further, non-verbal 
patients receiving mechanical ventilation recall 
experiencing pain while in the ICU. Despite 
clinicians’ best efforts, patients still experience 
pain, and the challenge of assessing pain in 
non-responsive or non-verbal patients remains. 
One instrument that uses behavioral responses 
associated with pain is the Critical-Care Pain 
Observation Tool (CPOT). The CPOT consists 
of four domains: facial expression, body 
movement, muscle tension, and compliance 
with the ventilator or vocalization for non-
intubated patients. Each domain is scored 0-2; the 
maximum score is 8 with higher scores indicative 
of pain. Unfortunately, simple tools such as the 
CPOT are not routinely used to assess pain in 
the ICU. Thus, the authors of this paper aimed 
to determine the effects of instituting the CPOT 
for routine pain management on the frequency of 
pain assessments documented and the influence 
on analgesia and sedation administration in non-
verbal ICU patients. 

This before-and-after designed study was 
conducted in a 600-bed hospital in Toronto. 

Patients and staff on a 20-bed medical-
surgical-trauma unit (MSTU) and a 14-bed 
cardiovascular ICU (CVICU) participated 
in the study. A 4-month baseline/before 
phase consisted of educational sessions with 
unit protocols and flow sheets modified to 
incorporate the CPOT. In addition, one-on-
one beside nurse education was also provided. 
To reduce any bias, data were abstracted 
retrospectively from any patient chart that 
met the inclusion criteria of inability to 
communicate verbally or a motor score of  
≤ 5 on the Glasgow Coma Scale. A total of 524 
pain assessment intervals (PAIs), or frequency 
of pain assessments, were completed before 
implementation of the CPOT on 189 individual 
patients, and 524 in the after phase with 184 
individual patients. Data were also abstracted 
from the medical record on patient demographic 
characteristics and doses of analgesic and 
sedative medications. Audits for adherence 
to the desired every-4-hour pain assessment 
documentation were obtained retrospectively 
from the medical record and incorporated into 
individual staff nurse performance reviews. 

Patient characteristics in age, gender, and 
illness severity were similar in the before- and 
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AbsTRACT & CommEnTARy

Safety of Intrahospital Transport Among 
Ventilated Critically Ill Patients 
By Eric C. Walter, MD, MSc
Pulmonary and Critical Care Medicine, Northwest Permanente and Kaiser Sunnyside Medical Center, Portland

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

SYNOPSIS: In this prospective, multicenter cohort study, intrahospital transport of ventilated patients was 
common and associated with complications. Whether these complications are directly attributable to the 
transport is questionable.

SOuRCE: Schwebel C, et al. Safety of intrahospital transport in ventilated critically ill patients: A multicenter cohort study. Crit Care Med 2013; 
41:1919-1928. 

The transport of any patient within a 
hospital involves removing them from their 
care setting. When patients are critically 

ill and ventilated, the challenges and potential 
risks of transport are magnified. This paper used 
a very large, multicenter, prospective cohort of 
more than 6000 ventilated critically ill patients in 
France to better understand the risks associated 
with intrahospital transport (excluding transport 
to the operating room). 

Intrahospital transport was common; 28.6% 

of patients experienced one or more transports. 
The vast majority of transports were to the CT 
scanner (93.6%). Patients who were transported 
were sicker than patients who never required 
transports. They were more likely to be sedated 
(79% vs 43%), to be on vasopressor support 
(53% vs 47%), and had a higher Simplified 
Acute Physiology Score II (50 vs 45). They were 
also more likely to be on parenteral support 
(53% vs 47%) and have arterial (54% vs 41%) 
or central catheters (64% vs 51%).  

after-study phases. The proportion of PAIs in 
the CVICU increased from 15% in the before 
phase to 64% in the after phase. Likewise, 
the MSTU saw an increase in PAIs from 22% 
to 80%. Neither unit ever achieved the target 
goal of 100% PAIs. Medication administration 
practices also changed after implementation 
of the CPOT on the participating ICUs. The 
CVICU reported a significant decrease in 
opioid administration, while the MSTU saw an 
increase. Administration of benzodiazepines 
decreased in the CVICU but was unchanged 
in the MSTU. There was no difference in 
length of mechanical ventilation after CPOT 
implementation in either ICU. While overall 
opioid administration improved on both 
ICUs, the authors reported that 40% of 
PAIs with CPOT scores indicating a need for 
analgesia were not followed up with opioid 
administration. The authors concluded that 
further work is needed to link pain assessment 
findings to actual pain management strategies. 

n COMMENTARY
The management of pain and other distressful 
symptoms in critically ill patients unable to 
verbalize the intensity of these symptoms 
remains an immense challenge for the critical 

care clinician. Further, in order to palliate 
symptoms such as pain with appropriate 
administration of analgesic medications, some 
idea of the intensity of pain is required. This 
paper by Rose and colleagues documents 
the implementation of one behavioral pain 
assessment tool, the CPOT, on two Canadian 
ICUs using a before-and-after design. While 
this design is not as powerful as a randomized 
clinical trial, several important points are 
advanced by the study’s findings. Despite 
the best efforts of the research team, 100% 
attainment of pain documentations was never 
achieved. These efforts included pain assessment 
practice adherence to standards in annual 
performance reviews. The highest rate achieved 
was an 80% adherence rate to documentation 
of pain assessments. A surprising finding was 
that a full 40% of CPOT assessments indicated 
the need for analgesia administration, but this 
was not carried out. This indicates the need 
for further practice change initiatives aimed at 
improving pain management practices. 

While the challenge remains to effectively 
manage symptoms in non-verbal ICU patients, 
the CPOT may be one instrument that can 
improve pain management practices.   n
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Because of the differences in severity of illness, 
the authors developed a propensity score for 
transport in order to try to identify complications 
of transport. A propensity score was calculated 
by identifying factors associated with transport. 
These factors were then used to generate a score 
that estimated the propensity of transport. This 
score was then applied to both patients who 
were and were never transported in an effort to 
match patients and control for both measured and 
unmeasured confounders. After controlling for the 
propensity for transport, the ICU length of stay 
was longer among transported patients than never 
transported patients (7 vs 3 days). A long list of 
complications occurred more often in transported 
patients, including severe bleeding, deep vein 
thrombosis, pneumothorax, ventilator-associated 
pneumonia, atelectasis, hypoglycemia, and 
hyperglycemia. Interestingly, despite the increased 
complications, there was a trend toward decreased 
mortality among patients who were transported 
(28% vs 35%).

n COMMENTARY
Schwebel and colleagues should be commended 
for their attempt to understand such a common 
but difficult topic to study. Intuitively, it 
makes sense that intrahospital transfers of 
ventilated patients might place patients at risk 
for complications. The authors conclude that 
their data prove this. I think this conclusion 
is overstated.  It is hard to understand how a 
trip to the CT scanner could cause deep venous 
thrombosis or hypernatremia. The data strongly 
suggest that patients who were transported were 
sicker than those who were not transported. It 
is more likely that the sickest patients required 
more transports out of the ICU for procedures 
or imaging and that the severity of illness in this 
population accounted for many of the observed 
complications. The authors appropriately 
attempted to control for this bias by calculating 
a propensity score. However, I am not convinced 
that the propensity score was enough to account 
for all unmeasured confounders in this study.

It would be unwise to fully dismiss this study. 
Transports are risky times for ventilated ICU 
patients but are often not given much thought.  
While this study does not prove that intrahospital 
transports of ventilated patients lead to more 
complications, it also does not prove a lack of 
complications.   n
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1. Which of the following statements is true  
 regarding the use of procalcitonin in the  
 diagnosis of sepsis?
a. It is been shown to be better than clinical  
 judgment. 
b. Very low levels (< 0.25 ng/mL) should be  
 sufficient to inform the clinician to withhold  
 antibiotics given sepsis is highly unlikely.

c. It has high sensitivity, but poor specificity.

d. It is the gold standard for diagnosing sepsis.

e. None of the above 

2. In the PRoRATA trial, the use of a  
 procalcitonin-guided antibiotic treatment  
 algorithm resulted in:

a. decreased exposure to antibiotics. 

b. no difference in 28-day or 60-day mortality 
 compared to standard care.
c. increased infection relapse rate with a 
 multidrug-resistant organism.
d. All of the above

e. Only a and b

3. Which of the following dimensions  
 are measured by the Critical-Care Pain  
 observation Tool (CPoT)?

a. Response to painful stimuli, muscle force,  
 verbal commands
b. Facial expressions, body movement, muscle  
 tension, vocalization/compliance with the  
 ventilator

c. Compliance with the ventilator, response  
 to verbal stimuli, purposeful body movements
d. Orientation to person, place, time, and  
 response to verbal stimuli
e. None of the above 

4. Which of the following statements best  
 summarizes the main findings of the study  
 by Rose and colleagues?

a. Patients received longer periods of mechanical 
 ventilatory support after integrating the CPOT  
 into ICU practice.

b. An overall adherence rate of 100% to pain 
 assessment intervals was achieved in the after  
 phase of the study.

c. The number of documented pain assessments 
 increased significantly in both participating  
 ICUs.

d. The nurses in the CVICU were against using 
 the CPOT in their routine patient-care practices.
e. All of the above 

5. Ventilated patients who had intrahospital  
 transports:

a. were sicker than patients who were never 
 transported.
b. were most frequently transported for chest 
 x-rays.
c. had an increased mortality compared 
 to patients who were never transported.
d. had a shorter ICU stay than patients who were 
 never transported.
e. required less vasopressor support than patients 
 who were never transported. 

6. The propensity score:
a. eliminates bias from unmeasured confounders 
 in observational studies.
b. was calculated by identifying variables 
 associated with the need for ventilation  
 in this study.

c. was calculated in order to assess how often 
 patients were transported.
d. was used to measure the time out of the ICU 
 during transports.
e. was used to match patients who were 
 transported with patients who were never  
 transported in an attempt to control for both  
 measured and unmeasured confounders  
 in this study.

CME/CNE Questions

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.
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Finasteride for  
Prevention of Prostate 
Cancer: 18 Years  
of Follow-up
Source: Thompson I, et al. N Engl J Med 
2013;369:603-610.

The prostate cancer prevention trial 
(PCPT) was a randomized, double- 

blind, placebo-controlled trial (n = 18,880) 
performed to evaluate the efficacy of the 
5-alpha-reductase inhibitor finasteride 
(FIN) for prevention of prostate cancer. 
At the end of 7 years, the good news was 
a 25% reduction in total prostate cancer; 
the bad news was that there was a 27% 
increase in higher-grade prostate cancers, 
intimating that although the total amount 
of prostate cancer was reduced, overall 
outcomes could possibly be worsened by 
the increase in more aggressive cancers. 
Mitigating explanations for the increased 
risk of higher-grade tumors included al-
pha-reductase inhibitor-induced shrinkage 
of healthy prostate tissue (thereby increas-
ing the likelihood of biopsy-positive re-
sults) and alteration of tissue architecture 
induced by FIN; insufficiently reassured 
by these explanations, most primary care 
clinicians have opted not to use FIN for 
prostate cancer prevention.

The outcomes of this population in very 
long-term follow-up can better answer the 
question of whether the risk-benefit bal-
ance was indeed unfavorably tipped by 
high-grade prostate cancers. Reviewing the 
outcomes of patients originally enrolled in 
PCPT, the survival rates at 18 years were 
essentially identical among men who had 
been randomized to FIN or placebo. Al-
though FIN treatment did not appear to re-

duce mortality, the increased incidence of 
higher-grade Gleason scores among FIN-
treated patients did not appear to increase 
mortality either. In the absence of mortal-
ity improvement, unless men are seeking 
alpha-reductase treatment for symptomatic 
benign prostatic hyperplasia, FIN treatment 
for prevention of prostate cancer would ap-
pear unwarranted, albeit otherwise safe.   n

Addressing Diabetic 
Neuropathy
Source: Tesfaye S, et al. Diabetes Care 
2013;36:2456-2465.

Type 2 diabetes (t2dm) remains the 
No. 1 cause of atraumatic limb loss 

in the United States. Neuropathy is a pri-
mary culprit in the process beginning with 
undetected foot injury that progresses to 
deep-seated infection and, ultimately, 
limb loss. Hence, it is hoped that early 
identification and management of dia-
betic peripheral neuropathy (DPN) might 
improve outcomes. Unfortunately, of the 
microvascular consequences of T2DM, 
neuropathy appears to be the most recal-
citrant to glucose control: Glucose control 
appears to forestall progression of neu-
ropathy, but not improve nerve function or 
reverse neuropathy. 

In clinical practice, it is recommended 
that the diagnosis of DPN should be based 
on typical symptoms and physical exami-
nation (e.g., lower extremity deep tendon 
reflex changes). On the other hand, clinical 
trials usually employ sophisticated tech-
niques such as nerve conduction testing. 
Comparison of tuning fork testing vs mono-
filament testing found the former to be the 
most sensitive test for identification of neu-

ropathy. The postulated pathophysiology of 
DPN is uncertain and may be multifactorial, 
but there is some support for dysfunction of 
the neural microvasculature.

FDA-approved agents for DPN pain are 
duloxetine and pregabalin, although ven-
lafaxine, gabapentin, carbamazepine, and 
alpha-lipoic acid have also demonstrated 
some efficacy. A recently published algo-
rithm created by the Toronto International 
Neuropathy Consensus Group suggests that 
when traditional agents are not effective, 
opioid analgesia may be considered.   n

When Metformin and 
Sulfonylurea Are Not 
Enough: Canagliflozin 
or Sitagliptin?

Source: Schernthaner G, et al. Diabetes 
Care 2013;36:2508-2515.

Many type 2 diabetes (t2dm) patients 
are unable to achieve or maintain 

their A1c goals even when appropriately 
treated with oral agents. Currently, the com-
bination of metformin with a sulfonylurea 
(MET/SFU) is a very commonplace initial 
combination.  Because T2DM is a progres-
sive disorder, and because some agents lose 
efficacy over time, most patients must rec-
ognize that augmentation of treatment is 
usually required. But which next step is best 
when MET/SFU is insufficient?

Canaglifozin (CAN) is the first ap-
proved member of a new class of agents 
for T2DM, known as the SGLT2 inhibi-
tors, which work by blocking renal re-
absorption of excess glucose, leading to 
increased urinary glucose excretion. Si-
tagliptin (SIT) is one of three approved 
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DPP-4 inhibitors that work by increasing 
blocking glucagon and stimulating insulin 
production when glucose is elevated. 

In a 1-year trial comparing the addition 
of CAN or SIT to MET/SUF (n = 755), 
A1c reduction with CAN was substantial-
ly greater (-1.03 vs -0.66) and both agents 
were well tolerated. SGLT2 inhibitors are 
potentially useful when A1c goals are not 
attained or maintained with MET/SUF.   n

Wedge Insoles for 
Knee Osteoarthritis: 
Probably Not
Source: Parkes MJ, et al. JAMA 2013;310: 
722-730.

In the united states, osteoarthritis is the 
No. 1 cause of disability. The “graying” 

of America, in concert with an ever-growing 
prevalence of obesity, portends an equally 
expanding population of osteoarthritis. 

Osteoarthritis of the knee (OA-K) can be 
particularly disabling, and currently avail-
able medical treatments, such as NSAIDs, 
topical analgesics, and opioids, each have 
limitations. Hence, short of surgical inter-
vention, alternatives — such as non-phar-
macologic treatment — are sought. 

Medial OA-K is one of the most com-
mon subtypes. In theory, load reduction on 
the medical compartment might alleviate 
symptoms, disease progression, or both. 
By placing an angulated wedge under the 
sole of the foot, such load reduction can be 
achieved. A meta-analysis was performed 
(n = 885) by Parkes et al to evaluate the ef-

ficacy of mechanical interventions intend-
ed to unload the medial knee compartment 
including wedges or structured shoes.

Overall, studies did confirm a posi-
tive effect of devices to unload the me-
dial compartment, although the effect size 
was not large. Additionally, trials with 
an active control (such as a neutral vs an 
offloading wedge) failed to confirm posi-
tive effects. These mixed results call into 
question whether clinicians can be confi-
dent in the efficacy of wedge insoles.   n

Post-Stroke Blood 
Pressure Targets:  
Recent Lacunar Stroke

Source: The SPS3 Study Group. Lancet 
2013;382:507-515.

Cerebral infarction related to small 
vessel disease, known as lacunar 

stroke, is strongly associated with hyper-
tension (HTN). Numerous clinical trials 
have confirmed that control of HTN pro-
vides substantial stroke reduction overall 
(≥ 40%), without specifically distinguish-
ing the effects on lacunar stroke.

The Secondary Prevention of Small 
Subcortical Strokes trial compared two 
levels of systolic blood pressure (SBP) 
among patients with a recent MRI-con-
firmed lacunar stroke for impact on re-
current stroke. Because of concern that 
excessive SBP lowering in the face of 
acute cerebral ischemia might be detri-
mental, subjects were randomized at least 
2 weeks after the identifying event. Sub-
jects (n = 3020) were randomized to one 
of two groups: SBP goal 130-149 mmHg 
or SBP goal < 130 mmHg. Clinicians were 
allowed to use whatever medications they 
preferred to attain SBP goals. 

At 3.7 years, there was no statisti-
cally significant difference in the primary 
outcome of the study: all stroke. On the 
other hand, a secondary endpoint (which 
must be considered “hypothesis generat-
ing” since the primary endpoint failed) of 
hemorrhagic stroke was reduced by almost 
two-thirds in the SBP < 130 group. This 
finding prompted the consideration by the 
authors that since there was no difference 
in overall outcomes, but the suggestion of 
substantial reduction in hemorrhagic stroke 
by more strict blood pressure control, some 
clinicians might consider the more stringent 
SBP at least potentially beneficial.   n

Can We Identify  
Persons on Zolpidem 
at Risk for Driving 
Mishap?

Source: Farkas RH, et al. N Engl J Med 
2013;369:689-691.

Benzodiazepines can impair conscious-
ness. It has been recognized that the 

elderly — and anyone with renal impair-
ment because they metabolize zolpidem 
(ZOL) more slowly — should receive a 
lower dose (ZOL 5 mg) than other adults 
(ZOL 10 mg). Soon after the advent of im-
mediate-release ZOL, a controlled-release 
formulation became available. Prospective 
studies of ZOL indicated that plasma lev-
els > 50 ng/mL were associated with im-
pairment in driving skills. As formulations 
of ZOL evolved, pharmacokinetic studies 
found that the 10 mg approved dose of 
immediate-release ZOL was associated 
with ZOL levels > 50 ng/dL in as many 
as 15% of women (who metabolize ZOL 
more slowly).

Recognition of the potential for ZOL to 
produce impairment in driving has resulted 
in FDA recommendations for dose reduc-
tions in various ZOL formulations, espe-
cially in women.

Insomnia and other sleep disorders are, 
of course, associated with an increased risk 
of auto accidents due to excessive daytime 
sleepiness. Clinicians should maintain vigi-
lance that appropriate dose limitations are 
observed — since patients often do not per-
ceive the impairment induced by benzodi-
azepines — and that patients do not drive 
sooner than the recommended interval after 
taking their dose of medication.   n

Clinical Briefs in Primary 
Care is going digital! 

Beginning with the January issue, 
Clinical Briefs in Primary Care can be 
found exclusively online. It will no 
longer be inserted in your newsletter. 
You will find the same high-quality, 
evidence-based updates in primary 
care that you know and trust. You will 
be able to access the online edition 
anywhere. We hope this transition will 
better meet your needs as a subscrib-
er. Stay tuned for more information 
about this digital transition. We will 
keep you posted on all the details!
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In this issue: USPSTF issues new guidelines for 
risk reduction of breast cancer; safety of Chantix in 
patients with depression; polypills for cardiovascu-
lar disease; and FDA actions.

Risk reduction of breast cancer
The U.S. Preventive Services Task Force 

(USPSTF) has published new guidance regarding 
medications for risk reduction of primary breast 
cancer in women. The group reviewed evidence 
on the effectiveness, adverse effects, and sub-
group variations of medications to reduce breast 
cancer, specifically the selective estrogen receptor 
modulators tamoxifen and raloxifene (Evista). 
The USPSTF recommends that clinicians engage 
in shared, informed decision making with women 
who are at increased risk for breast cancer about 
medications to reduce the risk. Women who are 
at increased risk for breast cancer and have a 
low risk for adverse medication effects should be 
offered one of the risk-reducing medications (B 
recommendation). However, the group recom-
mends against the routine use of these medications 
in women who are not at increased risk of breast 
cancer. High-risk women are defined as those 
with a 5-year risk of ≥ 3% based on the National 
Cancer Institute’s Breast Cancer Risk Assessment 
Tool (www.cancer.gov/bcrisktool/). Tamoxifen 
and raloxifene are shown to reduce the risk of 
estrogen receptor-positive breast cancer, but not 
estrogen receptor-negative cancer, which is more 
difficult to treat. Tamoxifen is associated with a 
moderate benefit for breast cancer but a slightly 
higher risk of endometrial cancer. Raloxifene is 
associated with a slightly smaller benefit for breast 
cancer but no risk for endometrial cancer. Both 
drugs may reduce the risk of nonvertebral fractures 
with greater benefit for raloxifene. Both drugs also 

increase the risk of venous thromboembolism with 
the risk being age-dependent (Ann Intern Med 
published online September 24, 2013).   n

Chantix safe in patients with depression
Varenicline (Chantix) was approved in 2006 

to treat smoking addiction. Since its approval, the 
drug has been plagued by reports of worsening 
depression and increases in suicidality, prompting 
the FDA to issue an alert in 2008 noting “serious 
neuropsychiatric symptoms” associated with the 
drug. But a new study suggests that varenicline 
may be safe and effective in smokers with a his-
tory of depression. In a study sponsored by Pfizer, 
525 adult smokers with stably treated current or 
past major depression and no recent cardiovascular 
events were randomized to varenicline 1 mg twice 
daily or placebo for 12 weeks with 40 weeks of 
nontreatment follow-up. The primary outcome was 
carbon monoxide-confirmed continuous absence 
rate (CAR) for weeks 9-12. Other outcomes 
included ratings of mood, anxiety, and suicidal 
ideation or behavior. About two-thirds of patients 
in both groups completed the study. Patients 
treated with varenicline had double the quit rate 
at weeks 9-12 (CAR 35.9% vs 15.6%; odds ratio, 
3.35; 95% confidence interval [CI], 2.16-5.21; P 
< 0.001). The quit rates were also approximately 
double from weeks 9-24 and from weeks 9-52, with 
the CAR at week 52 for the varenicline group at 
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20.3% vs 10.4% for placebo. There were no clini-
cally relevant differences between groups in suicidal 
ideation or behavior, or overall worsening depres-
sion or anxiety. About 27% of the treatment group 
experienced nausea as the most frequent adverse 
event. The authors conclude that varenicline 
increased smoking cessation in smokers with stably 
treated current or past depression without exac-
erbating depression or anxiety (Ann Intern Med 
2013;159:390-400).   n

Polypills for cardiovascular disease
Is a “polypill” the answer to adherence in patients 

with cardiovascular disease (CVD)? Long-term 
medication adherence is notoriously poor in these 
patients. Even in high-income countries, adherence 
rates are only 50% in patients with coronary disease 
and 35% in those with those a history of stroke. 
Polypills combine several cardiovascular medica-
tions in one, including aspirin, a statin, and one or 
more blood pressure medications. A recent study 
was designed to see if these fixed-dose combination 
(FDC) pills would improve compliance, LDL choles-
terol, and blood pressure levels compared to usual 
care. Two polypills were evaluated in the study. 
The first pill contained aspirin 75 mg, simvastatin 
40 mg, lisinopril 10 mg, and atenolol 50 mg. The 
second pill substituted hydrochlorothiazide 12.5 mg 
for atenolol. About 1000 patients received one of 
the FDCs with about 1000 controls continuing on 
usual care. After an average follow-up of 15 months, 
adherence was higher with the FDC vs usual care 
(86% vs 65%, P < 0.001), but there were only mod-
est reductions in systolic blood pressure with FDC of 
about 2.6 mmHg and also modest reductions in LDL 
cholesterol of 4.2 mg/dL vs usual care. Subgroups 
of patients who showed poor adherence at baseline 
had higher levels of improvement in blood pressure 
and LDL cholesterol. There was no significant dif-
ference in cardiovascular events (5% FDC vs 3.5% 
usual care; relative risk, 1.45; 95% CI, 0.94-2.24; P 
= 0.09). The authors conclude that among patients at 
high risk of CVD, use of a FDC “polypill” improved 
medication adherence with small improvements in 
systolic blood pressure and LDL cholesterol (JAMA 
2013;310:918-929).   n

FDA actions
Treatment of chronic pain has changed dramati-

cally in the last 3 years, shifting from concern about 
undertreating patients with chronic pain to concern 
about the safety of overuse of extended-release 
and long-acting opioid analgesics. With overdoses 
of prescription opioids skyrocketing and far out-

numbering overdoses from illegal drugs, the FDA 
has decided to take action. The agency is requir-
ing labeling changes and new postmarketing study 
requirements for these drugs, including oxycodone 
(Oxycontin), controlled-release and extended-
release morphine (MS Contin and Avinza), and 
fentanyl patches (Duragesic). The labeling changes 
are being required to “combat the crisis of misuse, 
abuse, addiction, overdose, and death from these 
drugs that have harmed too many patients and dev-
astated too many families and communities.” The 
updated indications for the extended-release and 
long-acting opioids state that these drugs are indi-
cated “for the management of pain severe enough 
to require daily, around-the-clock, long-term opioid 
treatment for which alternative treatment options 
are inadequate.” The goal of the postmarketing 
studies is to further assess the known serious risks 
of these drugs, including misuse, abuse, hyperalge-
sia, addiction, overdose, and death.

The FDA is also requiring additional labeling 
changes to fentanyl patches due to 32 accidental 
pediatric exposures, including 12 deaths in the last 
16 years. The labeling requirements include print-
ing the drug’s name and strength in the clearly 
visible, long-lasting ink on the patch, in a color 
that is clearly visible to the patient and caregivers. 
The FDA also recommends that for disposal the 
patch be folded in half, sticky sides together, and 
flushed down the toilet immediately. These label-
ing changes apply to both generic fentanyl patches 
and brand-name Duragesic patches.

The FDA has approved the first generic ver-
sion of the anticancer drug capecitabine (Xeloda), 
an oral chemotherapy agent used to treat meta-
static colorectal cancer and metastatic breast 
cancer. The new generic is manufactured by Teva 
Pharmaceuticals while the branded product is man-
ufactured by Roche. Two years ago, Roche settled 
a patent infringement case against Mylan over the 
same drug. It is unclear whether Mylan will now 
also launch its own generic.   n

Pharmacology Watch is going digital! 
Beginning with the January issue, Pharmacology Watch 

can be found exclusively online. It will no longer be 
inserted in your newsletter.  You will find the same high-
quality, evidence-based updates in clinical pharmacology 
that you know and trust.  You will be able to access the 
online edition anywhere.  We hope this transition will 
better meet your needs as a subscriber.  Stay tuned for 
more information about this digital transition.  We will 
keep you posted on all the details!


