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ABSTRACT & COMMENTARY

Improving Patient Safety  
During Postoperative Handoffs
By David J. Pierson, MD, Editor

SYNOPSIS: This comprehensive review on postoperative patient handoffs confirms that they are high-risk events 
associated with adverse patient outcomes, and permits the identification of several strategies likely to improve the 
process despite the incompleteness and other limitations of the existing literature.

SOURCE: Segall N, et al, on behalf of the Durham VA Patient Safety Center of Inquiry. Can we make postoperative patient handovers safer? 
A systematic review of the literature. Anesth Analg 2012; Apr 27. [Epub ahead of print.] 

A patient handover, or handoff, in health care 
can be defined as the transfer of  
 information, professional responsibility, 

and accountability between individuals and 
teams. Handoffs represent a time of particular 
patient vulnerability to complications and medical 
errors, and with the current focus on safety an 
increasing amount of attention has been devoted 
to characterizing and improving them. One 
context in which handoffs are especially frequent, 
and patients especially susceptible to adverse 
events, is transfer to the post-anesthesia unit or 
ICU after anesthesia and surgery. This study by 
Segall and colleagues of the Durham VA Patient 

Safety Center of Inquiry in North Carolina sought 
to better characterize current practices in patient 
handoffs in this setting, and to identify strategies 
for improving the process.

The authors conducted an extensive literature 
search via PubMed and other databases using 
search terms intended to discover all studies 
and other publications related to postoperative 
handoffs. They classified candidate articles into 
four categories of study design and potential 
transferability of findings and recommendations, 
with Category 1 being comprehensive, 
intervention-based studies having strong design 
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and potentially generalizable results, 
and Category 4 being published 
opinions and reviews, potentially 
useful for identifying evidence 
gaps, limitations, and perspectives. 
Segall et al thoroughly reviewed all 
appropriate articles and summarized 
them in a series of comprehensive 
tables included in the article and its 
appendices.  

From more than 500 publications, 
31 articles dealing with postoperative 
handoffs were reviewed in detail. Of 
these, 24 provided recommendations 
for structuring the handoff process, in 
14 instances basing this on some sort 
of evidence. Only four studies were 
comprehensive, intervention-based 
investigations qualifying for Category 
1 status. Five more included some 
level of evaluation and were classified 
in Category 2; 18 were cross-sectional 
studies (Category 3) characterizing 
current post-surgery handoff practices.  
With one exception, all the studies 
were published since 2000, and 14 of 
them in 2010 and 2011.

Despite the wide variation in study 
design and article quality, Segall 
et al report that they identified a 
number of common barriers to safe, 
effective postoperative handoffs. The 
latter fell into six general categories:  
incomplete information transfer; 
other communication issues such as 

inaccurate information, inconsistency, 
poor organization, and information 
overload; the intrusion of clinical 
activities and other distractions into 
the handoff process; inconsistency 
and incompleteness of the transferring 
and/or receiving teams; failure of 
effective execution of clinical tasks; 
and lack of standardization. Based 
on their review, the authors listed a 
number of strategies for improving 
the safety and effectiveness of 
postoperative handoffs that were 
strongly supported by the existing 
evidence and authoritative opinion 
(see Table 1). Further, based on their 
findings they created an extensive list 
of patient information that should 
be included in verbal and written 
handoffs; the complete list is included 
in the article’s appendix and is 
summarized in Table 2.

n COMMENTARY
This article confirms the findings of 
numerous previous publications about 
postoperative patient handoffs: they 
are characterized by poor teamwork 
and communication, processes of care 
are poorly structured and described, 
nurses and staff are often distracted by 
other work, and vital information is 
often unavailable or poorly organized. 
The literature review also documents 
a strong association between poor-
quality handoffs and adverse events 
affecting patients, although as the 

Table 1. 10 Strategies for Safe and Effective Postoperative Patient Handoffs*

1. Prepare the unit prior to transfer: have monitors, alarms, equipment, and fluids ready before  
    patient arrives.
2. Make time for the handoff: avoid performance of other tasks during this time; limit conversations  
    while performing tasks.
3. Complete urgent tasks before verbal handoff.

4. Allow only patient-specific conversation during handoff, except for truly urgent clinical  
    interruptions.
5. Have all relevant members of both OR and receiving teams present during handoff.

6. Focus the interaction: only one care provider should speak at a time; minimize distraction and  
    interruption. 
7. Provide opportunity to ask questions and voice concerns.

8. Document the handoff, both with clinician notes and supporting documentation such as lab  
    results and anesthesia records.
9. Use structured checklists to guide information transfer and assure completeness; employ  
    established protocols for patient management to standardize processes of care.
10. Provide formal team or handoff training.

*based on findings of Segall et al in this study of the literature on this topic.
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This study was conducted to evaluate the 
impact of a formal audit and feedback 
program targeted at broad-spectrum 

antibiotic use in critically ill patients. The study 
was conducted in three intensive care units (ICUs) 
in a single institution in Toronto: a 20-bed general 
ICU, a 14-bed cardiovascular ICU, and a 14-bed 
burn center. Records of all patients who received 
3 days of therapy with broad-spectrum antibiotics 
were reviewed by a designated pharmacist. If 
an opportunity for optimization was identified, 
the case was reviewed with an infectious disease 
staff physician. If the suggestion was approved, a 
computer-generated progress note was placed in 
the patient’s chart and the pharmacist provided 
verbal feedback to available members of the 
critical care team. The process was structured to 

provide assessment, review, and feedback within 
24 hours. A similar review was performed on the 
10th day of therapy to advise clinicians regarding 
excessive duration of treatment. All decisions to 
change therapy rested with the critical care team. 
The control group consisted of patients admitted 
to non-ICU wards during the same time period. 

During the 12-month data collection period, 
2339 patients were admitted to the three ICUs 
for a total of 15,431 patient days. Pharmacists 
evaluated 717 antibiotic prescriptions and 
made recommendations for change in 247 cases 
(34%); most (82%) recommendations were 
accepted by the critical care team. The most 
common recommendations were to discontinue 
the antibiotic (56%), change the antibiotic 

authors point out it is not possible to be sure here 
about causation.

There are numerous potential limitations in this 
study, as the authors also discuss. Curiously, the 
four Category 1 (best designed) studies all dealt 
with pediatric cardiac surgery patients. Despite the 
limitations, however, the marked agreement about 
what is wrong with postoperative patient handoffs 

and what should ideally be done about it, gleaned 
from a diverse and extensive literature, represents 
a great deal of practical experience and collective 
clinical wisdom. The recommendations summarized 
in Tables 1 and 2 are not all based on best-quality 
evidence, but their broad implementation would 
surely improve both patient care and the work 
environment for many clinicians who participate in 
postoperative ICU management.   n

Table 2. Five Key Areas of Information Transfer for Improving Patient Safety during Postoperative Handoffs*

1. Patient information (identification, age, weight, allergies, diagnosis, procedure performed, current condition, key aspects of  
    medical history).
2. Anesthesia information (anesthesia given; IV fluids, blood products and intraoperative medications administered; anesthesia  
    complications; blood loss; reports of diagnostic studies during procedure). 
3. Surgical information (operative site, dressings, tubes and drains; surgical course; complications and interventions; specific  
    information on cardiopulmonary bypass, etc.)
4. Current status (hemodynamic stability, ventilation and oxygen requirements).

5. Care plan (intended postoperative management; orders/studies planned; monitoring plan and range for physiological variables;  
    analgesia; IV fluids, antibiotics, other drugs; nutritional plan).

*based on findings of Segall et al in this study of the literature on this topic.

ABSTRACT & COMMENTARY

Audit Feedback Reduced  
Broad-Spectrum Antibiotic Use and 
Incidence of C. difficile Infections
By Leslie A. Hoffman, RN, PhD
Department of Acute/Tertiary Care, School of Nursing, University of Pittsburgh

SYNOPSIS: Institution of a formal audit and feedback program resulted in a decrease in use of broad-spectrum 
antibiotics and a 31% reduction in cases of Clostridium difficile infection.

SOURCE: Elligsen M, et al. Audit and feedback to reduce broad-spectrum antibiotic use among intensive care unit patients: A controlled 
interrupted time series analysis. Infect Control Hosp Epidemiol 2012;33:354-361.
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(26%), or change dose, frequency, or route (8%). 
Mean monthly broad-spectrum antibiotic use 
decreased from 644 days per 1000 patient days 
per month (preintervention) to 503 days per 
1000 patient days per month (postintervention; 
P < 0.0001) with no change in non-ICU (control) 
units. The number of monthly Clostridium 
difficile infections decreased by 31% (n = 
16 preintervention; n = 11 postintervention) 
compared to an increase (33%) in non-
ICU units (n = 87 preintervention; n = 116 
postintervention; P = 0.04). ICU length of stay 
and mortality were unchanged. 

n COMMENTARY
In this study, as in studies testing use of a 
weaning protocol to improve patient outcomes, 
positive changes resulted from introduction 
of a structured routine daily assessment. 
Pharmacist review, followed by a computer-
generated progress note and verbal feedback, 
led to a substantial (22%) reduction in broad-
spectrum antimicrobial use in the ICUs that 
was sustained for the 12-month duration of the 
study. There was no change in use of broad-
spectrum antibiotics in control (non-ICU) units, 
supporting that the reduction was a result of 

the intervention. Most (82%) suggestions were 
accepted, an outcome that authors attributed to 
timing of the pharmacist recommendations which 
occurred on the third and tenth day of broad-
spectrum antibiotic therapy. This timing allowed 
the pharmacist to incorporate microbiologic 
data and information about response to current 
therapy into the recommendation. 

Prior studies have reported similar findings 
as a result of programs that incorporated a 
similar assessment. However, none reported a 
decrease in C. difficile infection as a result of 
a structured monitoring program. The authors 
therefore questioned whether this approach 
— reduction in patient susceptibility through 
antibiotic avoidance — may be more successful 
than traditional infection control measures that 
focus on hand hygiene, contact precautions, and 
isolation, all of which have known compliance 
issues. Systematic assessment on a specific day 
of antibiotic therapy, with case-by-case feedback 
to the critical care team, appears to be a safe, 
effective, and easily-introduced means to enhance 
patient outcomes. The recommendations had a 
high acceptance rate and were associated with 
highly positive consequences.   n

Investigators at the University of Iowa hospital 
collected culture samples from vinyl privacy 
curtains at 30 inpatient locations, half of them 

in the medical and surgical ICUs. Curtains at 
each location were sampled twice weekly. Each 
curtain’s leading edge was swabbed vertically 
for 100 cm, starting 90 cm above the floor, to a 
depth of 4 cm. Standard culture techniques were 
used, and methicillin-resistant Staphylococcus 
aureus (MRSA) and vancomycin-resistant 
enterococci (VRE) were typed in order to 
distinguish recontamination from persistence of 
previous contamination.

Over the 3-week study period, 43 separate 
curtains were cultured a total of 180 times. In 
the 30 sites, 13 new curtains were placed during 
this period. Cultures from 41 of the 43 curtains 
(95%) demonstrated contamination on at least 
one occasion. The mean number of colonies 
resulting from direct plating of the swabs on 
culture medium was 13.2. Two-thirds of all 
cultures grew either S. aureus, enterococcus 
species, or a gram-negative species. S. aureus 
was present in 26%, and of these 44% were 
MRSA; VRE was recovered in 17%. Aerobic 
gram-negative bacteria grew in 22% of cultures, 

ABSTRACT & COMMENTARY

ICU Privacy Curtains are Contaminated 
with Potentially Pathogenic Bacteria
By David J. Pierson, MD, Editor

SYNOPSIS: When routinely cultured, essentially all ICU privacy curtains were found to be contaminated with 
potential pathogens at least some of the time. Recovered organisms included methicillin-resistant staphylococci 
and vancomycin-resistant enterococci. 

SOURCE: Ohl M, et al. Hospital privacy curtains are frequently and rapidly contaminated with potentially pathogenic bacteria. Am J Infect Control 
2012; Mar 29. [Epub ahead of print.] 
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Investigators representing three professional 
societies carried out a point-prevalence 
assessment of the use of systemic antifungal 

therapy (SAT) in patients in ICUs in France 
and Belgium on December 8, 2008. The goals 
were to determine how prevalent empirical SAT 
was in critically ill patients who did not have 
documented invasive fungal infection (IFI), 
and what demographic, clinical, and outcome 
variables correlated with this practice. Of 453 
ICUs affiliated with two of the sponsoring 
societies, 169 (37%) participated in the study. 
In the participating ICUs, protocols for the use 
of antifungal agents were in place in 56%, and 
routine cultures for colonization were carried 
out in 90%; 16% of the units used antifungal 
prophylaxis.  

Of the 2047 patients evaluated, 154 (7.5%) 
received SAT on the study day; 54 of these had a 
proven ISI and 100 (65%) did not. Agents used 

were fluconazole in 60%, caspofungin in 24%, 
voriconazole in 8%, and liposomal amphotericin 
B in 5% of patients. Patients were more likely 
to receive SAT if they were more severely ill, 
had severe sepsis, had undergone emergency 
surgery, had a diagnosis of malignancy, or were 
colonized with Candida species. SAT was also 
positively correlated with smaller hospital size, 
solid organ transplantation activity, a higher 
annual incidence of candidemia, the uncontrolled 
use of fluoroquinolones in the institution, and 
routine SAT in septic patients. When compared 
to patients who did not receive SAT, 28-day 
mortality (~ 20%) was no different in the patients 
who received SAT, despite their initially having 
been more severely ill. The authors suggest that 
because the patients receiving empirical SAT might 
have been predicted to have worse survival than 
patients who were not given SAT, the lack of a 
significant mortality difference might indicate a 
beneficial effect of the latter.

ABSTRACT & COMMENTARY

Systemic Antifungal Therapy  
in ICU Patients Without Documented 
Invasive Fungal Infection
By David J. Pierson, MD, Editor

SYNOPSIS: As shown by this large cross-sectional cohort study of critically ill patients, it remains unclear when 
systemic antifungal therapy should be used and which patients should receive it. Most of the patients receiving 
such therapy did not have invasive fungal infection, and in the majority of instances it was not given in accordance 
with current practice guidelines. 

SOURCE: Azoulay E, et al. Systemic antifungal therapy in critically ill patients without invasive fungal infection. Crit Care Med 2012;40:813-822. 

including two Klebsiella isolates with extended-
spectrum beta-lactamase phenotype. Two 
curtains grew MRSA on two separate occasions, 
in each case of different phenotypes. Of the 18 
curtains that grew VRE, eight were positive at 
more than one time point, seven with different 
phenotypes over time. Of the 13 new curtains 
hung during the study period, 12 became 
contaminated with at least one class of organisms 
within 1 week.

n COMMENTARY
The findings of this study are not surprising.  
Potentially pathogenic organisms have been 
recovered from patients’ gowns, personal effects, 
bed rails, and television remotes; from their 
clinicians’ ties, white coats, stethoscopes, and 

cellular phones; from bedside medical equipment 
of all kinds; and from computer keyboards 
and monitors in the room. Privacy curtains are 
touched by patients, visitors, clinicians, and 
many others, so they could be expected to be 
contaminated by organisms potentially passing 
both toward and from the patient. The authors 
call for additional studies of interventions for 
reducing bacterial contamination of curtains and 
the potential for the contaminating organisms 
to be transferred to patients. While such studies 
would undoubtedly be helpful, the findings 
reinforce the need for appropriate hand hygiene 
and other infection control measures now — 
by everyone both coming and going — when 
interacting with each patient or that patient’s 
immediate environment.   n
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n COMMENTARY
This study found that 7.5% of all ICU patients 
were receiving SAT on the day of assessment, 
and that two-thirds of these did not have a 
documented IFI. Further, patients usually received 
SAT for reasons that were not listed in current 
guidelines. One might be tempted to conclude that 
SAT tends to be prescribed unnecessarily, but the 
situation is not so simple. In an accompanying 
editorial,1 Ostrosky-Zeichner points out that 
empirical SAT in critically ill patients is driven by 
two factors: our current far-from-perfect ability to 
diagnose IFI, and studies indicating that a delay 
of as little of 1-2 days in instituting appropriate 
antifungal therapy can make an important 
difference in patient outcome. It used to be that 
treating IFI meant using amphotericin B and 
incurring its attendant renal toxicity and other 
adverse effects. However, now that a number 
of substantially less-toxic agents are readily 
available, this obstacle to empirical therapy 
has been removed, a factor that doubtless has 

contributed to today’s widespread use of SAT in 
patients without documented IFI.

This study was carried out in France and 
Belgium, and the participating ICUs had a higher 
prevalence of protocols for both surveillance 
fungal cultures and the use of antifungal therapy 
than may be present in American units. Thus, 
the findings may not be quantitatively applicable 
to the practice environment in the United States. 
Nonetheless, SAT is widely used, and often in 
patients deemed at high risk for ISI but without 
definite proof. Until evidence from clinical trials 
can better inform the decision making, this 
will likely remain an area influenced heavily by 
individual patient risk factors, local practice 
preferences, and institutional policies.   n

REFERENCE
1. Ostrosky-Zeichner L. Systemic antifungal therapy in patients 
without documented invasive fungal infection: A peek into the world 
of empirical antifungal therapy. Crit Care Med 2012;40:997-998.

ABSTRACT & COMMENTARY

Hospital Cultural and Organizational 
Characteristics Correlate with Important 
Mortality Differences in Managing  
Acute Myocardial Infarction
By David J. Pierson, MD, Editor

SYNOPSIS: This study of 537 hospitals found that those with the lowest mortality rates for acute myocardial 
infarction have management strategies that differ in important ways from those at hospitals with higher acute 
myocardial infarction mortality. 

SOURCE: Bradley EH, et al. Hospital strategies for reducing risk-standardized mortality rates in acute myocardial infarction. Ann Intern Med 2012; 
156:618-626.  

Great strides have been made over the last 
couple of decades in the management 
of acute myocardial infarction (AMI), 

and widespread implementation of such 
interventions as aspirin, beta-blockers, and 
prompt reperfusion therapy has contributed to 
substantially reduced mortality from this leading 
killer. However, despite this progress, substantial 
differences persist with respect to AMI outcomes 
at different hospitals. Nationwide, the overall 
risk-standardized mortality rate (RSMR) within 
30 days of AMI is around 15%. However, there 
is a 2-fold difference in RSMR between the 
best- and worst-performing hospitals. Bradley 
and colleagues at Yale sought to determine what 

characteristics of a hospital’s organization and 
culture related to managing AMI might account 
for these differences.

In a study reported last year,1 these authors 
qualitatively identified strategies pertaining 
to top-performing hospitals’ organizational 
values and goals; the involvement of their senior  
management; the expertise, communication, and 
coordination of their staff; and approaches to 
learning and problem solving that were prominent 
in their AMI care but not in their poor-performing 
counterparts. In this study, they surveyed a sample 
of hospitals reporting Centers for Medicare & 
Medicaid Services (CMS) data in order to test 
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their earlier results more quantitatively. They 
randomly selected 600 hospitals from institutions 
reporting CMS data for RSMRs for AMI during 
the fiscal years 2005-2008, eliminating 10 
hospitals that had since closed. They asked the 
CEO of each hospital to identify the person most 
involved in AMI quality improvement, and asked 
that individual to complete a Web-based survey 
based on the findings of the earlier study. 
 
Of the 590 surveyed hospitals, 537 (91%) 
responded. One-third were teaching hospitals, 
slightly more than half had fewer than 300 
beds, roughly half managed more than 125 AMI 
patients per year, and three-quarters performed 
percutaneous coronary intervention for ST-
segment elevation AMI. Weighted mean AMI 
mortality in the surveyed hospitals was 15.4% 
(SD, 1.5%; range, 11.5% to 21.7%), with no 
significant differences from the non-surveyed 
hospitals in the CMS database.  

The following hospital strategies were significantly 
associated with lower RSMRs in patients with 
AMI, with decrease in RSMR percentage points in 
parentheses:
• Holding monthly meetings to review AMI 
cases involving both hospital clinicians and the 
staff who transported the patients to the hospital 
(0.70);
• Having cardiologists onsite 24/7 (0.54);
• Fostering an organizational environment 
in which clinicians were encouraged to solve 
problems creatively (0.84); and
• Having both physician and nurse champions 
rather than nurse champions alone with respect to 
AMI care (0.88).

Another significant association was not staffing 
the cardiac catheterization laboratory with 
nurses cross-trained from the ICU (0.44). At 
least four of these five strategies were present 
in fewer than 10% of the hospitals in the study. 
Additional findings included significantly lower 
AMI mortality in hospitals that had pharmacists 
rounding on all patients with AMI (P < 0.025).  

n COMMENTARY
In an era in which practice standards and the 
components of managing AMI are widely 
accepted and implemented, this study found 
important differences among hospitals correlating 
with RSMRs. These related to the organizational 
environment, including effective collaboration 
and communication among groups, broad 
staff presence and expertise, and a culture of 

problem solving and learning. Although the 
absolute effect sizes (for example, 0.54 to 0.88 
percentage points) seem small, in the aggregate 
they exceeded an absolute difference of 1% 

in RSMR. Most importantly, considering the 
large numbers of patients with AMI managed 
nationally, eliminating the differences could make 
a difference of thousands of lives each year. As 
pointed out by the authors, the interventions 
involved — organizational and cultural rather 
than technological — carry little risk, and their 
implementation would not involve large amounts 
of new resources.

Most of the above findings suggest that high-
performing and poor-performing hospitals 
with respect to AMI outcomes differ in their 
communication, collaboration, collegiality, and 
teamwork. Numerous studies in other aspects of 
critical care have shown that these characteristics 
are associated with better patient outcomes, and 
it is likely that the present study’s findings have 
implications beyond the care of AMI.   n

REFERENCE
1. Curry LA, et al. What distinguishes top-performing hospitals in 
acute myocardial infarction mortality rates? A qualitative study. Ann 
Intern Med 2011;154:384-390.

[Most importantly, considering 
the large numbers of patients 
with AMI managed nationally, 
eliminating the differences could 
make a difference of thousands 
of lives each year. As pointed out 
by the authors, the interventions 
involved — organizational 
and cultural rather than 
technological — carry little risk, 
and their implementation would 
not involve large amounts of 
new resources.]
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health care workers, hospitals, 
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1. Based on the extensive literature review 
by Segall et al, which of the following are 
recommendations for improving postoperative 
patient handoffs?
a. Allowing only patient-specific conversation 
during the handoff  
b. Ensuring only one staff member speaks at a time

c. Providing an opportunity to ask questions

d. Having all members of both teams present 
during the handoff
e. All of the above

2. Which of the following was identified as 
a common barrier to effective postoperative 
patient handoffs? 

a. Inaccurate information

b. Lack of standardization

c. Lack of adequate medical insurance

d. All of the above

e. a and b but not c

3. After institution of a formal audit program 
targeted at broad-spectrum antibiotics: 
a. antibiotic use changed in the cardiovascular 
ICU but not the medical ICU.  

b. only 50% of suggestions to change antibiotics 
were accepted. 

c. broad-spectrum antibiotic use decreased in 
ICUs as well as control units.

d. mortality was unchanged but ICU length-of-
stay increased. 

e. cases of C. difficile decreased in ICUs and 
increased in control units.   
 
4. The antibiotic audit program: 
a. primarily targeted patients with sepsis.

b. primarily targeted patients with MRSA.

c. was administered entirely by computer 
algorithm.
d. focused on ICU length of stay as the primary 
outcome.
e. involved review after 3 and 10 days of broad-
spectrum antibiotic therapy.
 
5. The proportion of privacy curtains found to 
be contaminated with bacteria on at least one 
occasion during the 3-week study period was: 

a. 35%.

b. 55%.

c. 75%.

d. 85%.

e. 95%. 

6. Which of the following organisms were 
recovered from patients’ privacy curtains in the 
ICU and other clinical locations in the hospital? 

a. Methicillin-resistant Staphylococcus aureus

b. Vancomycin-resistant enterocicci
c. Gram-negative rods with extended-spectrum 
beta lactamase

d. All of the above
e. a and b but not c 

7. Of patients receiving systemic antifungal 
therapy in the study of its use in the ICU, 
what proportion had a proven invasive fungal 
infection? 
a. 16%
b. 35%
c. 56%
d. 65%
e. 80%

8. Which of the following statements is true 
about the use of systemic antifungal therapy in 
the study of French and Belgian ICUs?

a. The majority of patients were receiving 
antifungal agents according to current 
guidelines. 
b. The majority of patients receiving these 
agents had proven invasive fungal infections.

c. Amphotericin B was the antifungal agent 
most often used.

d. More than half of the study ICUs had 
protocols for the use of antifungal agents.

e. None of the above

9. Which of the following is closest to the 
current average risk-adjusted 30-day mortality 
nationwide among patients hospitalized with 
acute myocardial infarction? 
a. 5%
b. 10%
c. 15%
d. 20%
e. 25%

CME/CNE Questions

Do medical and surgical ICU patients have different  
bacterial resistance patterns?[IN FUTURE ISSUES]
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Critical Drug Shortages Are on the Rise
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sistant Clinical Professor of Medicine, University of California-San 
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In this issue: Drug shortages; metformin and can-
cer prevention; migraine prevention guidelines; and 
FDA actions.

What’s causing the shortages? 
Drug shortages are happening at an unprecedented 

rate. Just in the last 2 months, we have seen shortages 
of diazepam, methotrexate, leucovorin, naltrexone, 
oxymorphone, mitomycin, fentanyl, metoclopramide, 
pantoprazole, ondansetron, and dexamethasone 
among others. What is causing the shortages and 
is there any end in sight? Although it seems like a 
new problem, we have seen an increasing number of 
drug shortages going back to 2005. But while there 
were about 50 drug shortages in the mid 2000s, 
last year more than 260 drugs were in short supply, 
including many commonly used and clinically vital 
drugs. The cause of these shortages is multifactorial. 
Some sources in the industry blame price controls, 
especially for generic drugs. Medicare and Medicaid 
impose strict controls on most generics, squeezing 
pharmaceutical companies’ ability to make a profit. 
Some companies have simply decided to drop out of 
the generic market altogether. Others blame fewer 
manufacturers. The Wall Street Journal reports that 
there were 26 vaccine makers in the United States 
in 1967, while currently there are only six. But even 
these issues do not explain the severe shortages we are 
seeing. Most experts agree the two major issues caus-
ing the current shortages are supply chain disruptions, 
especially disruptions in raw materials, and problems 
with manufacturing, especially safety issues, which 
force the FDA to shut down production of a product 
line or an entire factory. Safety shutdowns are the 
most common cause of shortages of sterile injectable 
drugs. But in other cases, companies limit produc-
tion themselves when they either have an absolute 

shortage of raw materials or they decide to divert 
limited supplies of raw materials from less expensive 
generics to more expensive brand-name drugs. This 
is a current issue with some of the attention deficit 
hyperactivity disorder drugs that have been in short 
supply for several months. Last month, the FDA 
initiated a series of steps to increase the supply of 
critically needed cancer drugs, including allowing the 
importation of drugs in shortage from Europe and 
elsewhere. The agency is also fast tracking approval 
of new manufacturers for short-supply drugs like 
methotrexate. The FDA, as well as the Obama 
administration, is also requiring companies to give 
early warning of potential drug shortages. Finally, the 
Justice Department will aggressively pursue possible 
incidences of collusion or price gouging among drug 
distributors who may be taking advantage of short-
ages. Despite these steps, there will likely be no short-
term easing in drug shortages.   n

Does metformin prevent cancer? 
Last month, we reported that low-dose aspirin 

may be protective against some cancers. Now it 
looks like metformin may have similar properties. 
A new study from the American Association for 
Cancer Research suggests that the diabetes drug may 
improve the prognosis with pancreatic cancer. In 
a retrospective study, researchers at the University 
of Texas studied 302 patients with diabetes and 
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pancreatic cancer; 117 of these patients were tak-
ing metformin. The 2-year survival rate was 30.1% 
for the metformin group vs 15.4% for the non-
metformin group (P = 0.004; x² test). The pancreatic 
cancer patients on metformin lived 4 months longer 
than non-metformin patients (15.2 months vs 11.1 
months). The authors suggest that metformin should 
be evaluated as a supplemental therapy for patients 
with pancreatic cancer (Clin Cancer Res published 
online March 31, 2012; doi: 10.1158/1078-0432.
CCR-11-2994). Data presented at the AACR meet-
ing in Chicago earlier this year suggest that the drug 
may also be beneficial for men with prostate cancer, 
although further research is needed.   n

Migraine prevention in adults 
The American Academy of Neurology and the 

American Headache Society have published their 
new guideline on pharmacologic treatment for epi-
sodic migraine prevention in adults. The highest level 
(Level A) recommendation for prevention was given 
to antiepileptic drugs, including divalproex sodium, 
sodium valproate, and topiramate. Other level A 
drugs included the beta-blockers metoprolol, pro-
pranolol, and timolol as well as the triptan frovatrip-
tan, but this last agent is just for short-term use for 
menstrually associated migraine (MAM) prevention. 
Level B drugs included the antidepressants amitrip-
tyline and venlafaxine, the beta-blockers atenolol 
and nadolol, and the triptans naratriptan and zolmi-
triptan (also only for short-term MAM prevention). 
Possibly effective medications included lisinopril, 
candesartan, some beta-blockers, and carbamaze-
pine. There was little or no evidence to support any 
other drugs including selective serotonin reuptake 
inhibitors, calcium channel blockers, or acetazol-
amide. Drugs that should not be offered include 
lamotrigine and clomipramine. In a separate section 
on nonsteroidal anti-inflammatory drugs (NSAIDs) 
and complementary treatments, Petasites hybridus 
(butterbur) were given recommended status, while 
NSAIDs were listed as probably effective (Neurology 
published online April 24, 2012; doi: 10.1212/
WNL.0b013e3182535d20, and doi: 10.1212/
WNL.0b013e3182535d0).   n

Fibrate use in elderly patients 
Fibrate use in elderly patients is associated with 

worsening renal function and increased risk of hos-
pitalization, according to a new study. Researchers 
reviewed data from a large Canadian database of 
patients over the age of 65 who were started on a 
fibrate or ezetimibe (comparator). Many patients 
in both groups were also on statins. Fibrate users 

were more likely to be hospitalized for an increase 
in serum creatinine (odds ratio [OR] 2.4 [95% con-
fidence interval (CI), 1.7 to 3.3]). Fibrate patients 
were also more likely to consult a nephrologist, but 
there was no difference in all-cause mortality or 
need for dialysis. In a subgroup of 1110 patients in 
which serum creatinines were available at baseline 
and within 90 days, 9.1% of fibrate users and 0.3% 
of ezetimibe users had an increase in serum creati-
nine of 50% or more (OR 29.6 [CI, 8.7 to 100.5]). 
The risk was higher if patients had chronic kidney 
disease. The authors conclude that new fibrate 
use in the elderly is associated with an increase in 
serum creatinine and a small increase in hospitaliza-
tion and nephrology consultation (Ann Intern Med 
2012;156:560-569).   n

FDA actions
The FDA has approved the first PDE5 inhibitor 

in a decade for the treatment of erectile dysfunction 
(ED). Avanafil (Stendra) joins sildenafil (Viagra), 
tadalafil (Cialis), and vardenafil (Levitra) as the 
fourth drug approved for this indication. Avanafil 
will be marketed as having a shorter onset and a 
shorter half-life than the other drugs in this class. 
Men should take avanafil as needed 30 minutes 
before sexual activity with onset of action as quickly 
as 15 minutes. The approval was based on three ran-
domized, placebo-controlled clinical trials of 1267 
patients with ED in which 57% of men achieved 
erections sufficient for intercourse, up from a base-
line of 15% (compared to 27% with placebo). Like 
other PDE5 inhibitors, avanafil should not be taken 
with nitrates. Commonly reported side effects include 
headache, flushing, nasal congestion, nasopharyn-
gitis, and back pain. Avanafil will be marketed by 
VIVUS of Mountain View, California, as Stendra.

The FDA is requiring new labeling on finas-
teride — Merck’s testosterone blocker used for 
the treatment of benign prostatic hypertrophy (5 
mg as Proscar) and male pattern baldness (1 mg 
as Propecia). The new labeling addresses sexual 
adverse events such as libido disorders, ejaculation 
disorders, orgasm disorders, and even male infertil-
ity and poor semen quality. Some of these issues, 
such as libido disorders and ejaculation disorders, 
may continue after stopping the drug, while infertil-
ity and poor semen quality improve or normalize 
after discontinuation. The labeling change is based 
on event reports filed with the FDA, although a 
clear causal relationship has not been made. Still, 
the agency is recommending that a discussion of the 
risks and benefits of finasteride include the possibil-
ity of sexual side effects.   n
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