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Postoperative Complications in 
Patients with Obstructive Sleep 

Apnea
AbstrAct & commentAry

By Barbara A. Phillips, MD, MSPH

Professor of Medicine, University of Kentucky; Director,  
Sleep Disorders Center, Samaritan Hospital, Lexington

Dr. Phillips serves on the speakers bureaus for Cephalon, Resmed, and Respironics.
This article originally appeared in the March 15, 2012, issue of Internal medicine Alert. It 
was edited by Stephen Brunton, MD, and peer reviewed by Gerald Roberts, MD. Dr. Brunton 
is Adjunct Clinical Professor, University of North Carolina, Chapel Hill, and Dr. Roberts 
is Assistant Clinical Professor of Medicine, Albert Einstein College of Medicine, New York, 
NY. Dr. Brunton serves on the advisory board for Lilly, Boehringer Ingelheim, Novo Nordisk, 
Sunovion, and Teva; he serves on the speakers bureau of Boehringer Ingelheim, Lilly, Kowa, 

Novo Nordisk, and Teva. Dr. Roberts reports no financial relationship to this field of study.

Synopsis: More than half of patients undergoing non-cardiac surgery 
and polysomnography had obstructive sleep apnea, which was associ-
ated with an increased risk of perioperative complications, including 
hypoxemia, ICU transfer, and prolonged length of stay. 

Source: Kaw r, et al. Postoperative complications in patients with 
obstructive sleep apnea. Chest 2012;141:436-441. 

The cohort for this analysis was assembled from nearly 40,000 
patients who underwent preoperative assessment over a 5-year 

period. The investigators cross-referenced the electronic health re-
cord with the sleep laboratory database to identify patients who had 
noncardiac surgery within 3 years of having a sleep study. Demo-
graphic, clinical, diagnostic, and postoperative data were collected 
from outpatient electronic records, inpatient hospital admission re-
cords, and surgical procedure dictation records. Obstructive sleep 
apnea (OSA) was defined as an apnea plus hypopnea index (AHI) of 
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more than 5 events per hour of sleep. In patients with more 
than one procedure, morbidity data and postoperative out-
comes were collected for the surgical procedure done closest 
to the date of the overnight sleep study. 

The endpoints for this study were significant postop-
erative complications, including postoperative hypoxemia, 
respiratory failure, congestive heart failure, myocardial in-
farction (MI), atrial fibrillation, delirium, death within 30 
days, and hospital length of stay (LOS). Postoperative hy-
poxemia was defined as oxygen desaturations with a < 90% 
or > 4% reduction from last recorded value, or by arterial 
blood gas postoperatively. Postoperative respiratory failure 
was defined as the need for mechanical ventilation longer 
than 24 hours, endotracheal reintubation, or tracheostomy. 
Postoperative congestive heart failure was defined as new 
pulmonary edema, jugular venous pressure > 10 mmHg, 
use of diuretic or afterload/preload reducing agents, or 
physician documentation. Postoperative MI was defined 
as the appearance of new Q waves > 0.04 sec wide and 1 
mV in depth accompanied by elevated levels of troponin T 
(0.03 ng/mL) and creatine kinase-MB (> 100 IU/L).

A propensity score for the likelihood of sleep apnea for 
each patient was calculated using logistic regression. The 
propensity model used in this study included age, sex, race, 
BMI, use of general anesthesia, American Society of Anes-
thesiology class, and several comorbidities and their interac-
tions as covariates. The model was statistically quite strong 
as a predictor of sleep apnea. 

The final cohort for the analysis was 471 patients. Of 
these, 282 (59.8%) had OSA. Patients with OSA were old-

er, (55.9 vs. 46.3 years), predominantly male (44.7% vs. 
21.7%), and heavier (BMI 38.3 vs. 33 kg/m2). They had 
a higher American Society of Anesthesiologists risk class, 
and many more medical comorbidities (i.e., COPD, hyper-
tension, diabetes mellitus, coronary artery disease) than pa-
tients without OSA. Most of the surgeries were intermedi-
ate risk, with abdomino-pelvic and orthopedic procedures 
dominating. No differences existed between the types of 
anesthesia used in the two groups, and general anesthesia 
was more commonly used overall by far (> 80%). After 
adjustment for the propensity score, the presence of OSA 
was associated with a higher incidence of overall compli-
cations (odds ratio [OR], 6.9; P = 0.003), postoperative hy-
poxemia (OR, 7.9; P = 0.009), ICU transfer (OR, 4.43; P = 
0.069), and longer LOS (OR, 1.65; P = 0.049). Severity of 
OSA measured by the AHI was not associated with postop-
erative complications. The median LOS was 2 days in the 
OSA group and 1 day in the control group.

n Co mme n t a r y
The two take-home messages from this study are that 

sleep apnea is very common in perioperative patients and 
that it is associated with an increased risk of complications, 
notably increased LOS, ICU transfer, and hypoxemia. 

This study is important because it is the largest study 
to date to determine the prevalence of polysomnograph-
ically determined OSA in the general surgical popula-
tion. Although several previous reports have reported 
that OSA is a risk factor for increased postoperative 
morbidity and mortality,1-4 most have based the diagno-
sis of OSA on screening questionnaires. A confounder 
in previous reports has likely been the presence of un-
diagnosed and unrecognized sleep apnea in the “control 
group.” Because all of the patients in this analysis had 
sleep studies, those patients who were characterized as 
not having sleep apnea in this report probably did not. 
(On the other hand, this cohort was likely “enriched” 
by sleep apneics, because sleep studies were ordered on 
the basis of clinical suspicion). A further strength of the 
current study is that the authors used a propensity score 
that controlled for factors associated with OSA, includ-
ing BMI. 

Because the prevalence of obesity is increasing in this 
country, the prevalence of OSA is increasing as well. Be-
tween 1990 and 1998, there was a 12-fold increase in the 
diagnosis of OSA in surgical outpatients.5 The American 
Society of Anesthesiologists has published clinical guide-
lines for the perioperative management of OSA,2 but these 
are mostly based on consensus and are not widely used. 
Further, they are focused on the patients’ care while in the 
facility. 

Where to go from here? Awareness is an important first 
step. Patients who are obese, sleepy, hypertensive, have 
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witnessed apneas, or big necks are at high risk for sleep 
apnea. The American Society of Anesthesiologists recom-
mends longer postoperative monitoring in OSA patients 
after ambulatory surgery and 7 hours of monitoring after 
the last episode of airway obstruction or hypoxemia while 
breathing room air in an unstimulated environment prior to 
discharge from the facility.2 And our colleagues in anesthe-
siology will likely make sure that this happens. But what 
happens after discharge? In a recent study, Liao et al re-
ported a higher AHI and oxygen desaturation index among 
OSA patients on the third postoperative night compared 
with preoperatively or on the first postoperative night.6 
This is very likely due to the use of respiratory depressants, 
especially opioids7 and/or Rapid-Eye Movement sleep re-
bound.6 Options here are to delay discharge, increase at-
home monitoring, or reduce respiratory depressant use. 
None of these choices is particularly attractive, but neither 
are postoperative complications.  n

r eferences
1. sharma VK, et al. Ann Intern Med 2003;139:707-708. 
2. Gross Jb, et al. Anesthesiology 2006;104:1081-1093. 
3. Hwang D, et al. Chest 2008; 133:1128-1134. 
4. memtsoudis s, et al. Anesth Analg 2011;112:113-121. 
5. namen Am, et al. Chest 2002;121:1741-1747.
6. Liao P, et al. Sleep 2009;A223:0684.
7. rosenberg J, et al. Anaesthesia 1999;54:323-328.
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Symptom Presentation

AbstrAct & commentAry
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Source: Canto JG, et al. Association of age and sex with myo-
cardial infarction symptom presentation and in-hospital mortal-
ity. JAMA 2012;307:813-822. 

Timely recognition and treatment of myocardial infarc-
tion (MI) are crucial if we are to achieve optimal out-

comes for our patients. Silent ischemia, or the absence of 
classical symptoms of ischemia, may delay the diagnosis. 
In patients presenting with MI, delay in diagnosis and treat-
ment may have disastrous outcomes. Accordingly, Canto and 
colleagues analyzed data from the National Registry of MI 
(NRMI) to assess the frequency with which men and women 
were admitted for MI without chest pain and the effect that 
presenting without chest pain has on mortality. 

The investigators studied more than 1.1 million patients 
(42% women) presenting with MI, both ST elevation MI (STE-
MI) and non-ST elevation MI (non-STEMI) from 1994-2006. 
The in-hospital mortality rate was 14.6% for women and 10.3% 
for men (P < 0.001). The proportion of MI patients who pre-
sented without chest pain was an alarming 35%. Women pre-
senting with MI were more likely than men to present without 
chest pain (42% vs. 31%; P < 0.001). In addition, advancing 
age was associated with higher rates of MI without chest pain, 
but interestingly the gender differences actually became less 
pronounced with age. Patients presenting without chest pain 
were more likely to have diabetes, to have delayed presentation, 
to present with non-STEMI, and to present in Killip class III or 
IV, whereas those with chest pain were more likely to present 
with anterior MI and STEMI. Patients without chest pain were 
less likely to receive aspirin, beta-blockers, antithrombins, anti-
platelet agents, or reperfusion therapy. Furthermore, when they 
did receive the appropriate treatments, those who presented 
without chest pain experienced significant delays. 

After statistical adjustment for clinical characteristics, co-
morbidities, treatments received, and delays, younger men 
and women who suffer MI without chest pain were more than 
twice as likely to die from their MI than those who had chest 
pain. However, with advancing age this difference was attenu-
ated, and at age ≥ 75 years men were 32% more likely to die 
and women were 8% more likely to die than their counterparts 
with chest pain. The authors conclude that in patients hospital-
ized with MI, women were more likely than men to present 
without chest pain and had higher mortality than men within 
the same age group, but sex differences in clinical presenta-
tion without chest pain and in mortality were attenuated with 
increasing age. 

n Co mme n t a r y
I am struck by the significant rate of MI without chest 

pain (35%) in this study. Although this was higher in wom-
en (42% vs. 31%), the rate of MI without chest pain is still 
alarmingly high in both sexes and we should have a high 
index of suspicion for acute MI in patients with atypical pre-
sentations. One may intuitively think that non-STEMI were 
more likely to present without chest pain than STEMI. This 
is true in the current study, but interestingly more than one-
third of all STEMI also presented without chest pain. Delays 
in treatment were seen in patients without chest pain, and 



20      May 2012

this could lead to serious outcomes in MI patients. This was 
demonstrated by the higher mortality in those without chest 
pain in this study. Interestingly, the difference between gen-
ders became less apparent with age, but the total proportion 
of patients presenting with MI without chest pain increased. 
The reasons for this remain unknown. 

The major limitation of this study is that it is a retrospec-
tive analysis of registry data. The participating hospitals 
may not have collected data equally, and the hospitals par-
ticipating in the NRMI registry may not serve populations 
that are truly representative of all regions throughout the 
United States. However, this is an incredibly large study — 
involving more than a million patients — which strength-
ens the conclusions made. We should continue to be vigilant 
for atypical presentations of MI, particularly in women and 
older patients. Hopefully, increased awareness of painless 
MI presentation may hasten diagnosis and avoid treatment 
delays for our patients.  n

Appropriate Dosage of 
Vancomycin in End-Stage 
Renal Disease Patients 
Requiring Intermittent 
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Infection is the second leading cause of death in hemodi-
alysis patients, with mortality rates ranging from 12-36% 

in this vulnerable population.1 Vascular-access related septi-

cemia accounts for approximately 75% of deaths associated 
with infections, with Staphylococcus aureus causing up to 
39% of all bacteremias.1 Moreover, hemodialysis patients 
have a 100-fold greater risk for experiencing invasive methi-
cillin-resistant S. aureus (MRSA) infections than the general 
population.1

At present, the current standard of practice is to use vanco-
mycin, a bactericidal glycopeptide antibiotic for the treatment 
of hemodialysis patients with catheter-related bloodstream 
infections caused by MRSA.1 Vancomycin has a complex 
pharmacokinetic profile in end-stage renal disease (ESRD) 
patients requiring intermittent hemodialysis. This agent un-
dergoes three phases of elimination during intermittent hemo-
dialysis: (1) a rapid extraction phase during the intradialytic 
phase (serum extraction rate of 30-46% with high-flux mem-
branes); (2) administration and redistribution (lasts ~2 hours); 
and (3) prolonged, linear clearance during the interdialytic 
interval.2 Since the half life of vancomycin in anuric patients 
may range from 100 to 200 hours, a very gradual reduction 
in concentrations occur during the interdialytic interval (typi-
cally 44-68 hours).

A consensus review of the American Society of Health-
System Pharmacists, the Infectious Diseases Society of Amer-
ica, and the Society of Infectious Diseases Pharmacists rec-
ommended a target of a 24-hour area under the concentration 
curve over the minimal inhibitory concentration (AUC/MIC) 
of at least 400 in order to achieve clinical success in patients 
infected by staphylococcal species.3 However, since multiple 
vancomycin levels must be drawn from patients in order to 
calculate AUC/MIC’s, a more practical monitoring tool would 
be to check vancomycin trough levels, given the positive cor-
relation between drug exposure yielded by both parameters. 
There has been a steady rise in the fraction of S. aureus strains 
with an MIC between 1 and 2 mg/L over the past decade. An 
estimated 16.2% of S. aureus strains in the United States ex-
hibited MICs between 1 and 2 mg/L in 2005.4 In addition, 
the emergence of vancomycin-intermediary and vancomycin 
resistant strains of S. aureus has further increased the risk of 
treatment failure in patients requiring vancomycin therapy.

These changing patterns in epidemiology and susceptibil-
ity to vancomycin in S. aureus have resulted in substantial 
changes in the dosing guidelines for this drug, with suggested 
target trough levels of 15 to 20 mg/L in patients with compli-
cated infections caused by S. aureus.3 To date, underdosing 
appears to be the main problem in the majority of patients 
undergoing dialysis.4 The purpose of this review is to discuss 
newer clinical prescribing practices regarding vancomycin in 
patients requiring intermittent hemodialysis.

VanCo myCIn Do SInG

To date, earlier studies of vancomycin dosing in patients 
undergoing intermittent hemodialysis used inappropriate ther-
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apeutic ranges, thereby providing limited guidance for con-
temporary clinical practice.5-7 Two investigators studied simi-
lar algorithms using a weight-based loading dose of 20 mg/kg 
(dry body weight), followed by fixed doses of 500 mg (timed 
with each dialysis session).5,6 The only difference between the 
regimens involved the timing of administering vancomycin; 
one investigator gave the loading and maintenance doses after 
dialysis,5 whereas the other investigator had patients receive 
vancomycin during the final hour of dialysis.6 Twenty-eight 
percent of patients who received vancomycin post-dialysis 
achieved troughs of 15-20 mg/L and 12% of patients achieved 
similar levels when they received vancomycin during the last 
hour of dialysis. Pai and associates used a 1000 mg loading 
dose, with the following maintenance doses: (1) 1000 mg if 
trough levels fell below 8 mg/L; (2) 500 mg if trough levels 
ranged from 9 to 15.9 mg/L; and (3) no supplemental dose 
with trough levels of 16 mg/L and higher. Approximately 20% 
of patients achieved trough levels of 15.1-20 mg/L.7

Taylor et al. recently reported on the outcomes of using 
their vancomycin dosing protocol in 34 hospitalized hemodi-
alysis patients (weight range, 50-118 kg).8 Patients received a 
20 mg/kg (actual body weight, dose in multiples of 250 mg) 
loading dose scheduled to end with the dialysis session. Pa-
tients received maintenance doses of 1000 mg during the last 
hour of subsequent dialysis sessions and trough vancomycin 
concentrations were measured immediately prior to the fourth 
dialysis session. Thirty-five percent of patients achieved 
trough vancomycin concentrations between 15 to 20 mg/L 
and 15% of patients displayed trough concentrations in excess 
of 25 mg/L. Only 6% of patients had trough concentrations 
below 10 mg/L.

Vandecasteele and associates proposed the following dos-
ing guidelines for hemodialysis patients requiring vancom-
cyin therapy: (1) administer a loading dose of 20-25 mg/kg 
using actual dry body weight (dose not to exceed 4 grams); 
(2) infuse vancomycin at a rate of 15 mg/minute such that the 
infusion ends with the dialysis session; (3) check trough con-
centrations before each dialysis session; (4) aim for a target 
trough concentration of 15 to 20 mg/L; and (5) maintenance 
doses should be based on trough levels, interdialytic elapse, 
residual renal function, and body weight.1

Recently, a novel approach for dosing vancomycin in 
patients undergoing intermittent hemodialysis was high-
lighted in a report by Vandecasteele et al.2 A vancomycin 
dose calculator was developed and assessed for its accuracy 
in achieving trough concentrations of 15-20 mg/L in 18 pa-
tients requiring intermittent hemodialysis. This multivariate 
model showed that predialysis vancomycin trough concen-
tration, dry body weight, and interdialytic elapse accounted 
for nearly 95% of the variance observed. Patients received 
a fixed loading dose infusion of 20 mg/kg timed to end with 
the dialysis session. The median vancomycin maintenance 
dose was 8.05 mg/kg (given during subsequent dialysis ses-
sions); approximately 78% of patients achieved trough tar-

get concentrations ranging from 15 to 20 mg/L.

r e SISt anCe , We IGHt -BaSe D Do SInG

Since vancomycin is frequently used in patients under-
going intermittent hemodialysis, healthcare professionals 
need to monitor trough concentrations of this agent in order 
to prevent the occurrence of adverse events and sub-thera-
peutic levels. The emergence of resistance to vancomycin 
has resulted in a new emphasis on achieving target trough 
concentrations of 15-20 mg/L in patients with complicated 
infections caused by S. aureus.

Given the poor success rate of achieving trough concentra-
tions of 15-20 mg/L with the use of fixed dosing regimens 
(1000 mg loading dose, followed by supplemental doses of 
500 or 1000 mg), it would be prudent to use weight-based 
dosing regimens of vancomycin in patients undergoing inter-
mittent hemodialysis. Areas of uncertainty in the dosing of 
vancomycin in this special population include selection of ap-
propriate doses based on interdialytic elapse and the patients’ 
residual renal function.2,9 Some experts in the fields of ne-
phrology and infectious disease have proposed using loading 
doses of 15 mg/kg, 25 mg/kg, and 35 mg/kg, respectively, for 
1-day, 2-day, and 3-day interdialytic elapses.2 Future studies 
are needed to determine optimal maintenance doses of van-
comycin, since patient-specific factors such as weight and the 
extent of residual renal function may influence dosing.9  n
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Synopsis: Although current guidelines recommend delaying 
neuroprognostication during therapeutic hypothermia following 
resuscitation from cardiac arrest, this review of 55 consecutive 
patients so managed found that a “poor prognosis” designation 
was arrived at during the hypothermia period in most of them, 
including six patients who were eventually discharged with a 
favorable neurologic outlook. 

Source: Perman SM, et al. Timing of neuroprognostication 
in postcardiac arrest therapeutic hypothermia. Crit Care Med 
2012;40:719-724.

Therapeutic hypothermia (TH) has been widely adopted 
as a management strategy for patients who remain coma-

tose after return of spontaneous circulation following cardiac 
arrest, as the only therapeutic intervention shown to favor-
ably influence neurologic outcomes. Because sedation and 
paralysis are used, and because hypothermia itself depresses 
neurologic function, current guidelines recommend deferring 
neuroprognostication until the TH period is completed. In this 
retrospective review of patients managed with post-cardiac 
arrest TH in the medical and cardiac ICUs of two University 
of Pennsylvania hospitals, the authors sought to determine 
when neuroprognostication took place, how it was done, and 
what the patient outcomes were.

During the 3.5-year period covered by the study, TH was 
carried out by means of a protocol. Adult patients who had 
return of spontaneous circulation following cardiopulmonary 
resuscitation after primary cardiac arrest and whose Glasgow 
Coma Scale scores were less than 6 were included, so long as 
they did not have do-not-resuscitate status or another specific 
contraindication. Hypothermia (32-34° C) was induced using 
cold intravenous saline and external cooling body wraps, and 
was maintained for 24 hours once the target temperature was 

attained. Active rewarming at 0.25-0.50° C/h was then under-
taken. Sedating and paralyzing agents were used throughout 
the TH period, the latter being discontinued once normother-
mia was reached. For this study, the “intra-TH” period was 
defined as extending from resuscitation through 15 hours fol-
lowing attainment of normothermia. Patients who survived to 
discharge were designated according to cerebral performance 
category as good (full function), moderate cerebral disability 
(disabled but independent), severe cerebral disability (con-
scious but disabled and dependent), coma/vegetative state 
(unconscious), or dead or brain dead.

Of 55 patients who initially met entry criteria and whose 
charts were reviewed, six were excluded for various a priori 
reasons, leaving 49 patients (59% male, mean age 56 years). 
Of these, 28/49 (57%) had documentation of an “intra-TH” 
poor prognosis in the chart. Documentation occurred prior 
to achievement of target hypothermia in five patients, during 
the 24-hour hypothermia period in eight, during rewarming in 
five, and within the first 15 hours after rewarming in 10. Of the 
28 patients assigned a poor prognosis during the TH protocol, 
18 (64%) were still receiving sedation and paralytic drugs at 
the time. Neurology consultation was obtained in 21 of the 28 
“poor prognosis” patients, 24 of whom also underwent head 
computed tomography. Most of the “poor prognosis” designa-
tions were assigned by the primary managing team, while the 
neurology consultant advised waiting until post-TH for prog-
nostication in 43% of instances. Most of the patients assigned 
an “intra-TH” poor prognosis had a do-not-resuscitate order 
signed within 48 hours thereafter. Of the 28 patients given an 
“intra-TH” poor prognosis, 20 (71%) did not survive to dis-
charge, while six (21%) of them were eventually discharged 
with a cerebral performance score of “good.”

n Co mme nt ar y
This study found that, in the authors’ institution, patients 

managed with post-arrest TH were often assigned a poor 
prognosis before completion of the TH regimen, which in-
cluded sedation and muscle relaxation as part of the protocol. 
The timing and mechanism of prognostication varied greatly. 
As the authors point out, further research is clearly needed to 
determine how best to evaluate the neurological prognosis in 
patients treated with TH.

In addition to anoxic brain injury, which is the primary 
target for neurologic assessment following cardiac arrest, 
sedatives, and paralytics, the effects of hypothermia on their 
metabolism and clearance, and the hypothermia itself may all 
contribute to assignment of an inappropriately poor prognosis. 
The fact that several patients who were discharged in good 
neurologic condition were initially assigned a poor prognosis 
prior to completion of the TH protocol emphasizes the impor-
tance of not concluding too hastily that the patient has little or 
no chance of meaningful recovery in the context of TH and its 
associated interventions.  n
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Synopsis: Two ICU patients experienced respiratory arrest 
while receiving polymyxin. Given the recent resurgence of use 
of this antibiotic and its close relative colistin to treat gram-
negative infections resistant to newer agents, clinicians should 
be aware of this infrequent but long-known and potentially fatal 
adverse effect. 

Source: Wunsch H, et al. Polymyxin use associated with respi-
ratory arrest. Chest 2012;141:515-517. 

Wunsch and associates describe two patients who suffered 
respiratory arrest requiring intubation and mechanical 

ventilation while receiving polymyxin B. The first was a liver-
transplant patient with normal renal and respiratory function 
who developed bacteremia due to Klebsiella pneumoniae that 
was resistant to carbapenem but sensitive to polymyxin B. One 
hour after the first intravenous dose of polymyxin B was started, 
the patient was found unresponsive and apneic. After intuba-
tion, he had normal sensorium and respiratory mechanics. The 
second patient had a polymicrobial perinephric abscess follow-
ing renal transplantation, and developed respiratory distress and 
acute respiratory acidosis, followed by apnea, shortly after the 
start of his fourth intravenous infusion of polymyxin B. This 
patient subsequently reported having been unable to breathe or 
move his arms at the time of the incident. Re-challenge with a 
polymyxin B infusion in this patient, considered indicated in the 
setting of recurrent, resistant infection 2 weeks later, was again 
followed by respiratory arrest 2 hours after the infusion was 
begun. Both patients recovered from these episodes promptly 
and completely after intubation, and the authors were unable to 
identify other potential causes for the sudden respiratory arrests.

n Co mme nt ar y
Polymyxin B and polymyxin E — also known as colistin — 

are bactericidal polypeptide antibiotics introduced in the late 
1940s and formerly widely used in treating gram-negative infec-
tions. The drugs have prominent renal and neurological toxic-
ity, however, and with the introduction of gentamycin and other 

aminoglycosides in the 1960s, their use declined. Over the next 
3 decades, the polymyxins were rarely used as other antibiotics 
effective in treating gram-negative infections became available. 
However, with the emergence of organisms resistant to newer 
antimicrobials over the last 10 years, polymyxin B and colistin 
have seen increasing use, particularly in critically ill patients. In 
reporting their cases, Wunsch et al also document a steady in-
crease in the use of polymyxin B in their institution since 2000, 
a 10-fold increase from about one per 1000 hospital admissions 
to one in 100. The experience at many institutions appears to be 
similar, particularly referral centers managing immunocompro-
mised patients and individuals with infections due to multidrug-
resistant organisms. In addition to intravenous administration, 
polymyxin B and colistin are increasingly being aerosolized in 
the treatment of ventilator-associated pneumonia and other seri-
ous respiratory infections.

As mentioned, the polymyxins have prominent neurological 
side effects. These include dizziness, paresthesias, visual distur-
bances, hearing loss, and neuromuscular blockade, presenting 
as an acute myasthenia-like syndrome.1 The latter can cause 
acute ventilatory failure and respiratory arrest. In what may be 
the largest reported series of this complication, Lindesmith et 
al described 11 patients who developed reversible respiratory 
paralysis after receiving colistin (9 patients) or polymyxin B (2 
patients) during the mid-1960s.2 The drugs had been adminis-
tered in usual doses, in all but one instance intramuscularly, and 
respiratory arrest had occurred at widely varying times. Four 
patients experienced respiratory paralysis 1 to 8 hours after the 
initial dose, but others had received up to 29 previous doses and 
the muscle weakness developed at varying periods after a dose. 
Nearly all of the patients were weaned and extubated within 1-2 
days after the event. All 11 of these patients, as well as most of 
the other reported cases, had underlying renal disease. 

This is the first report in decades of neuromuscular blockade 
from polymyxins causing respiratory arrest. However, the long 
interval since the last reported cases may well be because of the 
markedly decreased use of these drugs from the 1970s through 
the 1990s. With increasing current use of these antibiotics in 
multiple-drug-resistant infections, however, clinicians should be 
aware of this potentially life-threatening adverse effect. Whether 
neuromuscular blockade can also occur with aerosol administra-
tion is uncertain but entirely reasonable, particularly in the pres-
ence of underlying renal disease. This complication could be 
difficult to detect in patients already on mechanical ventilation 
and receiving polymyxin B or colistin for ventilator-associated 
pneumonia, but it is at least a theoretical cause for inability to 
wean in such patients.  n
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1. In the study by Kaw and colleagues, patients diagnosed with 
obstructive sleep apnea (OSA) and undergoing noncardiac 
surgery were at significantly increased risk for all of the fol-
lowing except:

a. Overall postoperative complications

b. Postoperative hypoxemia

c. Transfer to the ICU

d. Postoperative myocardial infarction

e. Longer length of stay

2. In a recent study by Canto, et al., the following observations 
were made about patients with myocardial infarction present-
ing without chest pain:

a. Women were more likely than men to present without chest pain

b. Patients presenting without chest pain were at a higher risk of 
mortality

c. Patients presenting without chest pain were less likely to receive 
antiplatelet agents

d. Patients presenting without chest pain were less likely to receive 
reperfusion therapy

e. All of the above

3. In patients managed with therapeutic hypothermia after car-
diac arrest, which of the following is true regarding the ability 
to prognosticate about neurologic recovery?

a. It is no different from prognostication in patients managed without 
therapeutic hypothermia.

b. The metabolism and clearance of sedatives and paralytics is unaf-
fected by therapeutic hypothermia.

c. Some patients are inappropriately assigned a poor prognosis 
before completion of therapeutic hypothermia.  

d. The best process to perform neuroprognostication in patients 
treated with therapeutic hypothermia is currently known.


