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Tracheotomy:  
Why and When

A b s t r A c t  &  c o m m e n t A r y

By Saadia R. Akhtar, MD, MSc

Idaho Pulmonary Associates, Boise

Dr. Akhtar reports no financial relationship to this field of study.

Synopsis: Tracheotomy at 6-8 days of intubation compared 
to 13-15 days of intubation did not reduce the incidence of  

ventilator-associated pneumonia.

Source: Terragni PP, et al. Early vs late tracheotomy for prevention of 
pneumonia in mechanically ventilated adult ICU patients: A randomized 

controlled trial. JAMA 2010;303:1483-1489.

Terragni et al performed this 4-year-long multicenter random-
ized controlled trial to determine whether early (6-8 days) vs late 

(13-15 days) tracheotomy would reduce ventilator-associated pneu-
monia (VAP) incidence. Twelve Italian ICUs took part. Eligible pa-
tients were mechanically ventilated for 24 hours and had no evidence 
of pulmonary infection; exclusion criteria included COPD, prior tra-
cheotomy, anatomic neck deformity, soft-tissue infection of the neck, 
certain cancers, and pregnancy. 

At 48 hours after enrollment, an attending physician not involved 
in the patient’s care reviewed each case to determine whether spe-
cific a priori-defined conditions such as significant improvement in 
respiratory status had occurred; if patients remained eligible, they 
were randomized to early vs late tracheotomy. Similar criteria were 
reviewed in the 24 hours prior to the scheduled tracheotomy; pa-
tients who did not go on to receive the procedure were still included 
in an intention-to-treat analysis. Use of semi-recumbent position 
and protocols for spontaneous breathing trials and sedation were 
required at all centers. Usual demographics and severity of illness 
scores, perioperative complications of tracheotomy, presence of 
VAP (defined by the Clinical Pulmonary Infection Score) up to 28 
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days, ventilator- and ICU-free days at 28 days, hospital 
length of stay, and overall survival (at day 28 and 1 year) 
were measured. 

Of 600 enrolled patients, 419 were eligible for ran-
domization and 264 received tracheotomy. All trache-
otomies were percutaneous bedside procedures with a 
complication rate of 39% in both groups (usually stoma 
site inflammation or infection or minor bleeding). VAP 
incidence was not significantly different; 30 (14%) of 145 
patients in the early group vs 44 (21%) of 119 patients 
in the late group developed VAP (the trend did favor the 
early group and the ultimate results suggest the trial may 
have been underpowered to prove this). The early trache-
otomy group had more ventilator- and ICU-free days, and 
higher incidence of liberation from the ventilator and ICU 
discharge; there was no difference in hospital length of 
stay or overall survival. 

n COMMENTARY

Tracheotomy provides a stable airway for long-term 
mechanical ventilatory support and management of pul-
monary secretions. The optimal timing of tracheotomy 
for patients requiring ongoing mechanical ventilation 
remains unknown. Traditionally, experts have recom-
mended considering tracheotomy at 2-3 weeks of intuba-
tion; observational studies suggest that in recent practice 
tracheotomy is performed earlier, on average at about 10 
days.1 A key challenge in considering tracheotomy is that 

other than in some specific instances (for example, high 
cervical cord injury) there is no clear way early on to ac-
curately identify patients who will need prolonged me-
chanical ventilation; this is illustrated in this study by the 
fact that only about two-thirds of patients randomized to 
receive tracheotomy (69% in the early group and 57% in 
the late group) actually required it. 

Another critical question that remains is whether 
and when tracheotomy provides significant benefit that 
would justify its use. Tracheotomy for intubated patients 
is believed to generally increase patient comfort, may 
decrease need for sedatives, and may facilitate wean-
ing and ultimate liberation from mechanical ventilation. 
However, there are no robust data to support this. There 
is very limited evidence to suggest that tracheotomy 
may decrease risk of VAP; Rumbak et al’s 2004 study 
of tracheotomy in selected patients within 48 hours of 
initiation of mechanical ventilation revealed significant 
reductions in VAP incidence, ICU length of stay, and 
hospital mortality.2 Unfortunately, the selection criteria 
used in the study were not clearly defined and the key 
results (impact of early tracheotomy on VAP or mortal-
ity) have not been replicated. Some studies like Terragni 
et al’s suggest earlier ventilator liberation or decreased 
ICU length of stay with early tracheotomy, but the im-
portance of these is unclear when overall hospital length 
of stay and mortality are not impacted. The Terragni et al 
study differs greatly from and cannot be fairly compared 
to the Rumbak et al study; for instance, it may be argued 
that Terragni et al’s “early” tracheotomy was not early 
enough to provide benefit. 

Terragni et al’s trial though is an important addition 
to the relatively small body of work on this topic. This 
study has several strengths including its size, overall de-
sign (randomization, clear definition for VAP, intention-
to-treat analysis), and especially the use of clear, a prio-
ri-defined criteria for patient selection for tracheotomy. 
Further investigations of earlier tracheotomy using a simi-
lar approach to study design are warranted. 

For now, I suggest that we continue our current prac-
tice of considering tracheotomy at 10+ days, recognizing 
that early tracheotomy may simply lead to a greater rate 
of tracheotomy without clear outcome benefit.  n

References
  1. Groves Ds, Durbin cG Jr. tracheostomy in the criti-

cally ill: Indications, timing and techniques. Curr Opin 
Crit Care 2007;13:90-97.

  2. rumbak mJ, et al. A prospective, randomized, study 
comparing early percutaneous dilational tracheotomy to 
prolonged translaryngeal intubation (delayed trache-
otomy) in critically ill medical patients. Crit Care Med 
2004;32:1689-1694.
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Oral Nutritional Intake 
Among Critically Ill Patients 
Is Grossly Deficient in the 
Week Following Extubation
A b s t r A c t  &  c o m m e n t A r y

By David J. Pierson, MD, Editor

Synopsis: In a prospective study of the actual oral 
nutritional intake of patients with respiratory failure 
in the first week following extubation, average intake 
failed to exceed 50% of daily requirements on all 7 
days. 

Source: Peterson SJ, et al. Adequacy of oral intake in criti-
cally ill patients 1 week after extubation. J Am Diet Assoc 
2010;110:427-433.

Peterson and colleagues at rush university medical 
Center carried out an observational study of ICU pa-

tients’ oral nutritional intake in the 7 days following ex-
tubation after mechanical ventilation for acute respiratory 
failure. They included adult patients who were ventilated 
for at least 24 hours prior to extubation, were advanced to 
an oral diet once the endotracheal tube was removed, and 
were not receiving supplementary enteral or parenteral 
nutrition. Patients were judged by a standard technique 
to be either well-nourished or suffering from malnutrition 
of various degrees of severity. Their estimated daily en-
ergy requirements were also determined by accepted tech-
niques based on admission body weight and BMI. The 
investigators evaluated the adequacy of daily oral intake 
using a modified multiple-pass 24-hour recall technique, 
essentially consisting of daily structured interviews of the 
patient and family in reference to the actual meal menus 
they had used. Oral intake < 75% of daily requirement — 
a threshold below which previous studies have shown to 
be associated with significant loss of body weight during 
illness — was considered inadequate.

During the study period, 64 patients were eligible and 
50 were evaluated after exclusion of 14 because of in-
ability or unwillingness to participate. The patients (54% 
women) had a mean age of 59 years, were evenly distrib-
uted between medical and surgical ICUs, and had mean 
BMIs of 28.7 kg/m2 on admission. They had mean ad-
mission APACHE II scores of 22 and had been invasively 
ventilated for 5.2 ± 4.2 days (mean ± SD). Forty-four 
percent of the population was classified as moderately or 
severely malnourished via the Subjective Global Assess-
ment technique. 

On post-extubation day 1, only 8 patients (16%) con-
sumed at least 75% of their daily requirements. On days 
2-7 the proportions were 25%, 26%, 29%, 28%, 5%, and 
18%, respectively, of the patients remaining in the study. 
On day 1, among the majority of patients whose caloric 
intake was < 75% of requirements, the 24-hour calorie 
count was 480 ± 282 kcal, with only 22 ± 13 g protein; 
these values remained roughly the same in the succeed-
ing days. Lack of appetite and the presence of nausea or 
vomiting were cited most often by patients as reasons for 
not taking in more nutrition. A substantial proportion of 
the patients with inadequate oral intake were on thera-
peutic diets, such as “heart-healthy,” diabetic, or renal 
regimens. 

n COMMENTARY 

Malnutrition is very common among hospitalized pa-
tients and is associated with high rates of nosocomial 
infections, increased hospital costs, prolonged lengths 
of stay, and higher mortality. More and more attention 
is being paid to the institution of early and appropriate 
nutritional support when critically ill patients are first 
admitted to the ICU. However, almost no previous work 
has examined the adequacy of nutritional support among 
patients who have been extubated and are in the recovery 
phase of critical illness. The results of this modestly sized 
observational study from a single institution are not very 
encouraging, and suggest that the actual nutrition deliv-
ered to most such patients falls way short of ideal — or 
even adequate. The authors appropriately note that further 
research is needed in this area. They also call into ques-
tion the widespread use of restrictive oral diets (such as 
special renal or diabetic diets, which may be less appeal-
ing to patients) in the early days following extubation, and 
posit that alternative medical nutrition therapies may be 
needed in this setting.  n

Does “Auto-anticoagulation” 
Protect Against VTE in  
Patients with Liver Disease?
A b s t r A c t  &  c o m m e n t A r y

By David J. Pierson, MD, Editor

Synopsis: In this retrospective study of patients hospi-
talized because of severe chronic liver disease, venous 
thromboembolism was relatively common and “auto-
anticoagulation” in the form of an elevated INR had  
no apparent protective effect. 
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Source: Dabbagh O, et al. Coagulopathy does not protect 
against venous thromboembolism in hospitalized patients with 
chronic liver disease. Chest 2010;137:1145-1149.

This study sought to determine whether the coagulo-
pathy associated with chronic liver disease — specifi-

cally the elevated International Normalized Ratio (INR) 
frequently present in patients with advanced disease — 
is protective against venous thromboembolism (VTE) 
in hospitalized patients. The investigators performed a 
retrospective chart review of all patients with diagnosis 
codes for chronic liver disease and cirrhosis who were 
admitted to their tertiary care university hospital during 
an 8-year period. Excluding patients on anticoagulants 
at the time of admission, those with previously known 
VTE, and subsequent admissions in individuals hospital-
ized more than once, they recorded the highest INR mea-
sured during admission and also reviewed the findings of 
all investigations for VTE (spiral computed tomography, 
lower-extremity venous Doppler ultrasound, ventilation-
perfusion scanning, or pulmonary angiography) that were 
carried out in the patients during admission. The diagnosis 
of chronic liver disease could be either biopsy-proven or 
clinical, and only hospitalizations that were primarily for 
this condition were included.

Of 193 patients meeting the entry criteria, 3 were ex-
cluded for incomplete data, leaving 190 patients in the 
cohort. Most of them had alcohol-related liver disease. 
They were divided into quartiles according to the high-
est recorded INR during the admission: < 1.4 (n = 47), 
1.4-1.7 (n = 61), 1.7-2.2 (n = 38), and > 2.2 (n = 44). 
Although, as expected, patients in the higher quartiles had 
increasing serum bilirubin and lower albumin and platelet 
counts, as well as progressively worse Child-Pugh scores, 
the patients were similar demographically and there were 
no interquartile differences in either VTE risk assessment 
or history of VTE. Forty-three percent of the patients 
underwent one or more diagnostic tests for VTE during 
hospitalization, of which venous ultrasound and spiral CT 
were most often used. Prophylaxis against deep venous 
thrombosis (DVT), either mechanical or pharmacologic, 
was administered in 25% of the patients, without differ-
ences in distribution among the quartiles.

In-hospital VTE was diagnosed in 12 patients (6.3%), 
without detectable differences according to whether DVT 
prophylaxis was used. One case (4.2% of 24 patients) oc-
curred in a patient who was in Child-Pugh stage A, 3 cases 
(4.6% of 66 patients) in stage B, and 8 cases (8% of 100 pa-
tients) in stage C; these differences in incidence according 
to the severity of liver disease were not statistically signifi-
cant. Noting that the overall incidence of diagnosed VTE 
in this cohort was higher than that previously reported in 
cirrhotic patients, the authors conclude that, consistent with 
the findings of previous studies, the “auto-anticoagulation” 

manifested by an elevated INR in patients with chronic 
liver disease does not protect against VTE.

n COMMENTARY 

This is not the first study to demonstrate a lack of pro-
tective effect against VTE by the coagulopathy of chronic 
liver disease. However, it is a well-done study and the au-
thors make a number of good points in their discussion. 
This is the first study to assess the relationship between 
severity of coagulopathy and incidence of VTE. That an 
elevated INR in patients hospitalized for liver problems 
is not protective is emphasized by the findings that more 
than half of the new cases of VTE occurred in patients 
with INR > 1.6, and that the risk persisted even at values 
exceeding 2.2. The authors also documented a low rate of 
DVT prophylaxis, which seems inappropriate given the 
relatively high rate of incident VTE. And the latter was 
likely an underestimation, given that 57% of the patients 
had no evaluation for VTE.

The lesson from this study might seem obvious, but 
it still needs emphasis. A target-range INR is protective 
against DVT when it is achieved by warfarin therapy, but 
not when it occurs as a manifestation of liver disease- 
associated coagulopathy. This is a case of “bad news and 
bad news”: An elevated INR in a patient with cirrhosis 
predisposes to bleeding and also does not protect against 
thrombosis.  n

Can We Extubate Seemingly 
Unweanable Patients with 
Neuromuscular Disease?
A b s t r A c t  &  c o m m e n t A r y

By Andrew M. Luks, MD

Pulmonary and Critical Care Medicine,  
University of Washington, Seattle

Dr. Luks reports no financial relationship to this field of study. 

Synopsis: This observational study demonstrated 
that use of an extubation protocol incorporating non-
invasive positive pressure ventilation and mechanically 
assisted coughing facilitated extubation in neuromus-
cular disease patients who were unable to pass sponta-
neous breathing trials. 

Source: Bach JR, et al. Extubation of patients with neuro-
muscular weakness: A new management paradigm. Chest 
2010;137:1033-1039.
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Patients with neuromuscular disease who are intubat-
ed and subsequently fail multiple spontaneous breath-

ing trials are often relegated to placement of a tracheo-
stomy and continuous mechanical ventilation. Drawing 
on success they have had in decannulating unweanable 
patients with traumatic tetraplegia, Bach and colleagues 
sought to determine whether a similar protocol involving 
continuous mechanically assisted coughing (MAC) and 
non-invasive ventilation (NIV) could be used to extubate 
neuromuscular disease patients who could not pass spon-
taneous breathing trials. 

The investigators studied the effects of their protocol 
on a total of 157 patients at two centers. Patients were 
eligible for participation if they had neuromuscular dis-
ease or critical care myopathy, failed spontaneous breath-
ing trials with inspiratory pressure support < 7 cm H

2
O, 

had PaCO
2
 < 40 mm Hg with peak inspiratory pressure 

< 35 cm H
2
O on volume assist-control mode, had vital 

capacity < 20% normal, and maintained SpO
2
 > 95% for 

> 12 hours on ambient air. Patients with advanced bulbar 
amyotrophic lateral sclerosis were excluded due to their 
high risk of extubation failure. 

Patients who met these criteria were extubated directly 
to NIV on assist-control with a tidal volume of 800-1500 
mL delivered via nasal, oral, or mouthpiece interfaces. 
Assisted cough peak flow (CPF) was measured within 3 
hours of extubation. Patients were provided mouthpieces 
and weaned themselves from NIV by taking intermittent 
positive pressure ventilation (IPPV) on demand. Patients 
were also taught to breath-stack with the aid of the ven-
tilator, and when maximally inflated, received abdominal 
thrusts to help with the cough. Respiratory therapists, 
nurses, family, and personal attendants also provided 
MAC via oro-nasal interfaces up to every 20 minutes to 
maintain SpO

2
 > 95% and keep the patient free of secre-

tions. Extubation was subsequently considered successful 
if the patient was discharged without reintubation. If pa-
tients required reintubation on multiple occasions, trache-
ostomy was performed.

Of the 157 patients who participated in the study, 96 
had no prior experience with NIV, 20 had been continu-
ously dependent on NIV for 12.2 years prior to intubation, 
and 41 required part-time ventilation. All extubations per-
formed on patients with assisted CPF > 160 L/min were 
successful, while 80% of extubations were successful 
in patients with CPF below this threshold. Six of 8 pa-
tients who failed initial extubation attempts succeeded on 
later attempts and only 2 patients required tracheostomy. 
Those patients with experience with NIV and MAC prior 
to intubation were more likely to be successful with extu-
bation. Weaning from full-time to part-time NIV required 
between 3 and 21 days and often occurred at home. Staff 
involved in the study reported that treatment with NIV 
required more time than invasive respiratory care. 

n COMMENTARY

Bach and colleagues demonstrate that an intensive 
program of NIV and MAC can be used to extubate neu-
romuscular disease patients who are unable to pass tra-
ditional spontaneous breathing trials. One would expect 
significant benefits to accrue from such results, includ-
ing fewer days of intubation, decreased need for trache-
ostomy, the ability to return home, and better quality of 
life. Despite these positive results, this study should not 
change our extubation practices with neuromuscular dis-
ease patients in the ICU. It is important to remember that 
the protocol used in this study was not implemented in 
the ICU but, instead, was executed at dedicated ventilator 
weaning facilities. The time-intensive nature of the pro-
tocol (e.g., assisted coughing up to every 20 minutes and 
extensive family involvement) would likely make such a 
protocol extremely difficult to execute in the acute care 
setting. Whether this protocol can be replicated at other 
centers with less experience in its use is also an open 
question. As a result, we should not look at this study as 
a reason to be more aggressive in our extubation of pa-
tients with neuromuscular disease in the ICU and should 
reserve this approach for long-term acute care facilities 
where the resources demanded by the approach may be 
more available. 

What we may be able to do, however, is change our 
approach when we are seeing neuromuscular disease pa-
tients in acute respiratory failure prior to intubation. Too 
often such patients are counseled to avoid intubation out 
of concern that they may never be liberated from the ven-
tilator. Bach and colleagues, however, were able to extu-
bate patients as long as they had a measurable CPF, sug-
gesting that such routine counseling against intubation 
may not be warranted. Particularly in those patients with 
prior experience with NIV and MAC and adequate family 
and caregiver support, intubation may still be a reasonable 
option, as aggressive post-ICU care in a long-term acute 
care facility may allow them to be subsequently liberated 
from the ventilator.  n

Special Feature
Difficult Airway Manage-
ment: The LMA Option

By Michael W. Neft, DNP, MHA, CRNA, CCRN, 
and Leslie A. Hoffman, PhD, RN

Dr. Neft is an Assistant Professor, Nurse Anesthesia  
Program, University of Pittsburgh School of Nursing;  
Dr. Hoffman is Professor and Chair, Department of Acute/
Tertiary Care, University of Pittsburgh School of Nursing.
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Difficult intubations are usually the result of a dif-
ficult airway, sometimes anticipated and sometimes 

not. The key to being successful with both an anticipated 
and unanticipated difficult airway is to have a variety of 
airway management skills that one can rely on. The focus 
of this essay is on one alternative approach to airway man-
agement — the laryngeal mask airway (LMA).

Assessment
When assessing an airway for level of difficulty, mul-

tiple anatomic factors should be considered. Primary con-
siderations include the width of the oral opening (at least 
3 finger-breadths is optimal) and how easily one can view 
the tonsillar pillars, uvula, and soft palate. Other consider-
ations include whether the thyromental distance (at least 
four finger-breadths), hyomental distance (at least three 
finger-breadths), cervical range of motion (atlanto-occipi-
tal 35°), and temporo-mandibular joint motion (should be 
smooth to palpation without clicking or freezing in one 
position) are optimal or at least within range. If any of 
these are a concern, it is wise to have alternative equip-
ment available.

Laryngeal Mask Airways 
The LMA was introduced by Brain in 1988 with the 

goal of replacing the face mask during general anesthe-
sia cases, thus avoiding more invasive methods of airway 
control.1 The LMA forms an end-to-end seal with the lar-
ynx, as opposed to the endotracheal tube, which forms a 
sleeve-like junction with the trachea.1 It is intended to be 
placed into the “pocket-like” hypopharynx, with its dis-
tal end wedged against the upper esophageal sphincter.2 

Several issues had to be overcome before the device was 
ready for use. These modifications, including design fea-
tures that were intended to prevent epiglottic down-fold-
ing, reduce the likelihood of trauma and avoid gastroin-
testinal (e.g., retching and vomiting) and respiratory (e.g., 
coughing and bucking) rejection-type reflexes.1 

The insertion technique developed for the LMA resem-
bles the swallowing reflex.1 The operator’s index finger 
assists with insertion of the device in a cranio-posterior 
fashion. The epiglottis and arytenoids are only slightly 
disturbed by manipulation of the head and neck (this helps 
to create a space behind the larynx). Tight laryngeal mask 
deflation is used to form the LMA into a flat, thin wedge-
shaped object which helps in placing it correctly on the 
first attempt. In our experience, it is best to adhere scru-
pulously to the protocol advocated by Brain for insertion 
of an LMA. Some practitioners are able to seat the device 
successfully with variations to his protocol. However, if 
something unexpected happens, it is more difficult to de-
fend a practice that deviates from the published protocol.

There are several distinct advantages when electing to 
use an LMA. The hands can be freed for other tasks. It 
can be used as a bridge to intubation in the case of an 
unanticipated difficult airway in the operating room, the 
general hospital, and even in the pre-hospital setting. It 
serves as a good “rescue device” in the “can’t intubate/
can’t ventilate” patient.3 One potential example of the lat-
ter is the morbidly obese patient. Combes et al found that 
the intubating LMA was easier to insert in obese vs lean 
patients.4 Additionally, these researchers found that failed 
blind tracheal intubation attempts and airway adjustment 
maneuvers were decreased when the intubating LMA was 
used in obese patients.4 There are several additional ad-
vantages. The LMA can be inserted blindly. However, this 
is also a disadvantage because one cannot see where it is 
going or whether it is being placed properly. It is a very 
forgiving device because poor or incorrect use can still 
result in reasonable function.1 Finally, it does not com-
promise the function of the larynx as with an endotracheal 
tube.

There are also several disadvantages to use of an LMA. 
A patent airway can be compromised if the device is re-
moved before return of protective reflexes, e.g., obstruc-
tion or laryngospasm can occur. It does not protect against 
aspiration. It is inserted blindly which raises the potential 
of improper positioning. If the patient’s anesthetic level 
is light or the patient begins to regain consciousness after 
some sort of medical crisis, he or she can experience la-
ryngospasm with the device in place. Laryngospasm can 
occur because an LMA, unlike an endotracheal tube, is 
not placed between the vocal cords.

Types of LMA
Multiple types of LMA are currently available, each 

with specific design advantages. The LMA Classic™ 
(cLMA), which is reusable, is the prototype designed by 
Brain. Two variations are available — a cLMA with a 
flexible arm (LMA Flexible™) and a cLMA with a rigid 
arm bent at a 90° angle. The LMA Flexible has a thin-
walled, wire-reinforced, small diameter barrel that allows 
the LMA Flexible to be manipulated for facial, dental, or 
ear nose and throat (ENT) procedures, so that the surgi-
cal site is relatively unobstructed. The LMA Classic has 
been further developed into the intubating LMA (also 
known as the ILMA™),3 the ProSeal LMA™, the LMA 
Unique™ (a disposable version of the LMA Classic™),5 

the Soft-Seal™ Laryngeal Mask,5 the Fastrach™ LMA, 
and the LMA Supreme™.5 The ILMA was designed to 
facilitate blind or fiberoptic-guided intubation.4 

Combes et al compared outcomes in 50 morbidly 
obese and 50 lean patients (mean BMI, 42 kg/m2 and 27 
kg/m2, respectively).4 The LMA was successfully inserted 
and adequate ventilation achieved through the LMA in all 
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100 patients. Success rates for intubation were similar in 
the obese and lean groups (96% and 94%, respectively). 
Notably, the numbers of failed tracheal attempts and air-
way adjustment maneuvers were significantly reduced in 
obese patients. They concluded that the ILMA may be an 
airway rescue device of choice due to the ability to both 
ventilate and intubate as demonstrated in their study. 

The LMA Supreme has four chief advantages over 
the other types. The first advantage is that its barrel (also 
known as the air tube) is bent at an anatomic angle (90°), 
which sometimes decreases the need for the practitioner 
to put the hands in the patient’s mouth. Some practitioners 
feel that the 90° angle assists in placing the device cor-
rectly on the first attempt. The second advantage is the 
presence of a gastric drainage port. This port allows for 
the passage of a gastric tube (blindly) that can be attached 
to suction or it can be used to permit passage of regurgi-
tated gastric contents. The third advantage is the presence 
of an integral bite block. The fourth advantage is that this 
device is allows higher seal pressures than the LMA Clas-
sic or the LMA Unique.

The ProSeal LMA was also developed by Brain.6 One 
advantage of this device is that the seal is more effective 
so that peak airway pressures of 40-60 cm H

2
O pressure 

can be used if mechanical ventilation is attempted with 
the device.2,6 The ability to use increased pressures to ven-
tilate the patient results from the presence of a “second 
posterior cuff.”2 The device also has a bite block built into 
it and an incorporated gastric drainage tube. The latter 
characteristic is the ProSeal’s main advantage over other 
LMAs. 

The Soft-Seal LM was developed as another alter-
native to the LMA Classic when only re-usable LMAs 
were available. Studies demonstrate that the Soft-Seal 
LM provides an adequate airway and similar clinical 
performance in spontaneously breathing patients when 
compared with the LMA Classic.7 The Soft-Seal Laryn-
geal Mask has decreased permeability to nitrous oxide, a 
characteristic that acts to decrease the amount of air that 
enters the cuff with a consequent increase in cuff pres-
sure and, therefore, pressure within the hypopharynx. 
The Soft-Seal Laryngeal Mask has aperture bars and it 
is easier to access the larynx with a fiberoptic broncho-
scope.

The Fastrach LMA was designed to improve the suc-
cess of blind intubations through a laryngeal mask. It is 
especially helpful in “can’t intubate/can’t ventilate” situa-
tions and can also be used with patients who have a known 
difficult airway. One of its advantages is that control of 
the airway can be maintained throughout the intubation 
process. Another advantage is the epiglottic elevating bar 
in the mask aperture, which elevates the epiglottis as the 
endotracheal tube is passed through, and a ramp, which 

directs the tube centrally and anteriorly to reduce the 
risk of arytenoid trauma or esophageal placement.8 The 
C-Trach intubation device™, a variation of this type of 
LMA, allows the intubating clinician to see the endotra-
cheal tube pass through the vocal cords via video screen 
that is attached to the Fastrach.

Summary
The clinical situation usually dictates which LMA one 

chooses. In an emergency, any LMA is usable because 
ventilation can be achieved with any of them. Otherwise, 
the following situations would dictate what type of LMA 
one would use. 

• If endotracheal intubation is needed the Intubating 
LMA or the Fastrach LMA is used. 

• If gastric drainage capability is required the ProSeal 
LMA or LMA Supreme can be used. 

• The LMA Classic or LMA Unique can be used for 
routine general anesthesia cases that might formerly have 
been done with a face mask. 

• The LMA Flexible is used when the air tube needs to 
be moveable, as in upper airway or other head-and-neck 
procedures. 

The LMA is a versatile instrument that has the distinct 
advantage of being easy to learn to use. A “can’t intubate/
can’t ventilate” situation often can be easily overcome 
with an LMA. Because of its utility in emergency situ-
ations, it is a versatile device whose insertion technique 
should be mastered by all who might be expected to man-
age an airway in a life-threatening crisis.  n
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In Future Issues: Medical Emergency Teams: Does Rapid Response  
Make a Difference?

CME/CNE Objectives

After reading each issue of Critical Care Alert, 
readers will be able to do the following:
• Identify the particular clinical, legal, or scientific 

issues related to critical care.
• Describe how those issues affect nurses, health  

care workers, hospitals, or the health care industry 
in general.

• Cite solutions to the problems associated with 
those issues.

CME/CNE Questions
  9. Terragni et al found that early (6-8 days) vs late (13-15 days) 

tracheotomy:
a. reduced 28 day mortality. 
b. reduced risk of VAP.
c. increased risk of VAP.
d. increased ventilator-free days.
e. reduced sedation needs.

10. Which of the following is true about malnutrition among 
hospitalized patients? 
a. It is very common.
b. It is associated with high rates of nosocomial infections.
c. It is associated with prolonged lengths of stay.
d. It is associated with increased hospital costs.
e. All of the above

spontaneously breathing adult patients. Anesthesiology 
2003;99:1066-1071.

  8. LmA Fastrach. Available at: www.lmapacmed.com/
products/anaesthesia/lma-single-use/lma-fastrach.html. 
Accessed may 13, 2010. 

11. Which of the following statements is true about patients hos-
pitalized because of severe chronic liver disease?
a. Venous thromboembolism is rare in this population of  

patients.
b. An INR of 2.2 or higher is protective against venous  

thromboembolism.
c. Venous thromboembolism does not occur in patients in 

Child-Pugh stage A.
d. The majority of them are not treated with prophylactic  

measures against deep venous thrombosis.
e. None of the above

12. Which of the following statements is true regarding the use of 
an extubation protocol involving non-invasive ventilation and 
mechanically assisted coughing in patients with neuromuscu-
lar disease?
a. Patients requiring continuous non-invasive ventilation prior 

to intubation were never extubated.
b. Patients with cough peak flow < 160 L/min were unable to 

be extubated.
c. Patients with prior experience with non-invasive ventilation 

and mechanically assisted coughing were more likely to 
remain extubated.

d. Patients with advanced bulbar amyotrophic lateral sclerosis 
are likely to tolerate extubation using this protocol

e. All extubations performed on patients with cough peak flow 
< 160 L/min were unsuccessful.

13. When using a laryngeal mask airway (LMA) it is important 
to remember which of the following?
a. In an emergency, any LMA is usable.
b. Peak airway pressures of 40-60 cm H

2
O cannot be achieved 

with this device.
c. No LMA devices currently include a gastric port for passage 

of a gastric tube.
d. LMAs are less effective in morbidly obese patients.
e. None of the above.

answers: 9. d, 10. e, 11. d, 12. c, 13. a. 



July 2010 / PHARMACOLOGY WATCH®	 1

Supplement	to	Clinical Cardiology Alert, Clinical Oncology Alert, Critical Care Alert, Hospital Medicine Alert, Infectious Disease Alert, 
Internal Medicine Alert, Neurology Alert, OB/GYN Clinical Alert, Primary Care Reports, Travel Medicine Advisor.

PPIs, Clostridium difficile, and Bone Fractures
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In this issue: New reports about proton pump 
inhibitors and the effects of gastric suppression, 
pioglitazone vs vitamin E for non-alcoholic steato-
hepatitis, metformin and vitamin B12 deficiency, 
and FDA Actions.

PPIs, C. difficile, and bone fractures 
Since H2 antagonists were introduced 30 years 

ago followed by proton pump inhibitors (PPIs) 
20 years ago, there has been speculation whether 
long-term gastric acid suppression might have 
adverse effects. Billions of doses later, there is 
new evidence that chronic PPI use may lead to 
infections, especially Clostridium difficile infection 
(CDI), and may also contribute to bone fractures. 

In the first of several studies published in the 
May 10 issue of Archives of Internal Medicine, 
researchers looked at more than 101,796 dis-
charges from a tertiary care medical center dur-
ing a five-year period, reviewing the level of acid 
suppression therapy and its relationship to CDI. 
As the level of acid suppression increased, the 
risk of CDI increased from 0.3% in patients not 
receiving acid suppressive therapy to 0.6% in 
those receiving H2 antagonists to 0.9% in those 
receiving daily PPIs and finally 1.4% in those 
receiving high-dose PPI therapy. After adjust-
ment for a number of factors including comorbid 
conditions, age, and antibiotic use, the odds ratio 
for CDI infections were: 1 with no acid sup-
pressing treatment, 1.53 (95% confidence inter-
val [CI], 1.12-2.10) with H2 antagonist, 1.74 
(95% CI, 1.39-2.13) with PPIs, and 2.36 (95% 
CI, 1.12-2.10) with high-dose PPI therapy. The 
authors conclude that increasing levels of phar-
macologic acid suppression are associated with 
increased risk of nosocomial C. difficile infec-

tions, and the risk increases with more aggressive 
acid suppression (Arch Intern Med 2010;170:
784-790).  

In a second study from the same journal, 
researchers from the VA system in Massachusetts 
performed a retrospective, cohort study of 1166 
inpatients and outpatients with CDI to determine if 
PPI use affected recurrence rates. During treatment 
for CDI, 45% of patients received a PPI while 55% 
did not. Recurrent CDI was more common in those 
exposed to PPIs than in those not exposed (25.2% 
vs 18.2%). The hazard ratio for recurrent CDI in 
those exposed to PPIs was 1.42 (95% CI, 1.11-
1.82). The risk was higher in patients older than 
80 years and in patients exposed to antibiotics not 
targeted to CDI infections The authors conclude 
that PPI use during treatment for CDI was associ-
ated with a 42% increased risk of recurrence (Arch 
Intern Med 2010;170:772-778). 

It has also been postulated that suppressing 
gastric acid may affect digestion and absorption 
of certain nutrients, specifically calcium. Although 
this has never been definitively proven, multiple 
studies have shown that chronic PPI use is associ-
ated with bone fractures. The most recent study, 
also published in the May 10 issue of Archives 
of Internal Medicine, was a prospective analy-
sis of more than 160,000 women enrolled in the 
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Women’s Health Initiative study. In more than 
1 million person-years of follow-up, there were 
1500 hip fractures, 4881 forearm or wrist frac-
tures, 2315 clinical spine fractures, and more than 
21,000 total fractures. The multivariate-adjusted 
hazard ratios for current PPI use was 1 for hip 
fracture, 1.47 (95% CI, 1.18-1.82) for clinical 
spine fracture, 1.26 (95% CI, 1.05-1.51) for fore-
arm or wrist fractures, and 1.25 (95% CI, 1.15-
1.36) for total fractures. Bone mineral density 
did not vary between PPI users and non-users. 
The authors conclude that use of PPIs in women 
was not associated with hip fractures but was 
modestly associated with clinical spine, forearm 
or wrist, and total fractures (Arch Intern Med 
2010;170:765-771). This study confirms the find-
ings of several large epidemiological studies that 
suggest that PPI use is associated with increased 
osteoporotic fracture risk. On May 25, the FDA 
issued a warning regarding the possible fracture 
risk associated with high-dose long-term use of 
PPIs. The Agency will require labeling changes to 
describe the possible risk.

As noted in these studies, PPI use is associated 
with risk of osteoporotic fractures and Clostridium 
difficile infections. Other studies have linked 
the PPIs to a higher risk of hospital- and com-
munity-acquired pneumonia, as well as enteric 
infection such as Salmonella and Campylobacter 
gastroenteritis. In an editorial in the May 10 issue 
of Archives of Internal Medicine, Mitchell Katz, 
MD, notes that of the more than 110 million pre-
scriptions for proton pump inhibitors filled each 
year, many are for inappropriate indications, mak-
ing PPIs one of the most overprescribed medication 
classes in the world. He suggests that “for most 
patients the adverse effects of PPIs outweigh the 
benefits” and urges physicians to offer other treat-
ments for dyspepsia, prescribe shorter courses, 
and consider a trial of discontinuing PPIs in 
patients who are asymptomatic (Arch Intern Med 
2010;170:747-748).  n

Pioglitazone vs vitamin E for NASH
Non-alcoholic steatohepatitis (NASH) is a com-

mon liver disease that is difficult to treat and often 
progresses to cirrhosis. A new study compares the 
thiazolidinedione pioglitazone (30 mg daily) to 
vitamin E (800 IU daily) in a placebo-controlled 
trial for 96 weeks in 247 nondiabetic NASH 
patients. The primary outcomes were standardized 
scores for steatosis, lobar inflammation, hepato-
cellular ballooning, and fibrosis as determined by 
liver biopsy. Vitamin E therapy was associated 

with a significant improvement in non-alcoholic 
steatohepatitis (43% vs 19%; P = 0.001), but 
pioglitazone did not show statistical improvement 
(34% vs 19%; P = 0.04). Serum transaminases 
improved with both treatments, and both reduced 
hepatic steatosis and lobular inflammation, but 
neither improved fibrosis. Pioglitazone caused 
significant weight gain compared to vitamin E 
or placebo. The authors conclude that vitamin 
E was superior to placebo for the treatment of 
NASH in adults without diabetes (N Engl J Med 
2010;362:1675-1685).  n

Metformin and vitamin B12 deficiency
Monitor your patients on metformin for vita-

min B12 deficiency. This is the message of a recent 
study from the Netherlands. The study enrolled 
390 patients with type 2 diabetes on insulin and 
initiated metformin 850 mg three times a day or 
placebo for an average of 4.3 years. Metformin 
treatment was associated with a mean decrease in 
vitamin B12 concentrations of 19% (P < 0.001) 
and an increase in homocysteine concentrations 
of 5% (P = 0.091). Longer-term treatment with 
metformin was associated with larger declines in 
vitamin B12 levels. The authors conclude that met-
formin likely causes malabsorption of vitamin B12 
and recommends routine monitoring of vitamin 
B12 levels in patients who are treated with metfor-
min (BMJ 2010;340:c2181).  n

FDA actions
The FDA has approved a new formulation 

of oxycodone (OxyContin®) that is designed to 
discourage chewing, crushing, or dissolving the 
drug. The FDA admits, however, that although the 
new formulation reduces the risk of snorting or 
injecting the drug, it can still be abused by simply 
ingesting larger doses than recommended. Vocal 
critics have called for oxycodone’s withdrawal 
from the market due to an explosion in abuse of 
the drug nationwide and calls this new formula-
tion “too little too late.”

The FDA has recommended resuming use of 
Rotarix® rotavirus vaccine and to continue using 
RotaTeq® rotavirus vaccine. Rotarix was found to 
have elements of the porcine circovirus 1 (PCV1) 
in March, which resulted in an advisory to clini-
cians to stop using the vaccine. Subsequently, 
DNA from PCV1 and PCV2 was discovered in the 
RotaTeq vaccine. The FDA now says that there  
is no evidence that PCV causes illness or infection 
in humans while the benefits of the vaccine are 
substantial.  n


