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The HELP randomized clinical trial. JAMA Intern Med. 2014; 174:1727-33.

For decades, lactulose, a non-absorbable 
disaccharide, has been considered to be 
the standard-of-care, first-line therapy 

for acute (overt) hepatic encephalopathy. 
Hepatic encephalopathy (HE), a complication 
of decompensated liver cirrhosis, represents 
a spectrum of clinical manifestations ranging 
from mild neuropsychiatric changes to coma 
and is a common indication for hospital 
admission. The pathogenesis of this condition 
is not entirely well understood, though certain 
entities, such as ammonia and its interaction 
with the bacterial flora of the gut, are known 
to be important. Prior to the use of non-
absorbable disaccharides, laxatives represented 
a primary mode of therapy with the goal of 

gut lavage and more rapid transit, preventing 
bacterial metabolism of ammonia. Though 
evidence now supports the use of rifaximin for 
recurrent HE, this agent does not represent an 
advance in first-line therapy. Furthermore, the 
effectiveness of bowel catharsis with laxatives, 
such as polyethylene glycol (PEG, commonly 
utilized for bowel preparation) has not been 
evaluated in comparison with non-absorbable 
disaccharides.

In this randomized trial performed at a 
single academic medical center (HELP: Hepatic 
Encephalopathy: Lactulose vs. Polyethylene 
Glycol 3350-Electrolyte Solution), Rahimi and 
colleagues at UT Southwestern enrolled adult 
patients presenting to the ED with documented 
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cirrhosis and altered mental status 
suggestive of HE. Patients with 
acute liver failure, an alternative, 
identified cause of altered mental 
status, rifaximin or neomycin use 
within 7 days, receipt of >1 dose of 
lactulose prior to randomization, 
hemodynamic instability or pregnancy 
were excluded. For each patient, a 
baseline severity of HE was established 
utilizing the hepatic encephalopathy 
scoring algorithm (HESA), which 
grades HE on a 0-4 scale. 50 patients 
were then randomized to each group 
— usual care, consisting of lactulose 
administered orally or via NG (20-
30 g per dose with ≥3 doses in 24h) 
or rectally (200 g) or to 4 L of PEG 
administered orally or via NG tube. 
Over the ensuing 24 hours post PEG 
administration, no lactulose or other 
treatment for HE was allowed. At 
the 24-hour point and then daily, 
HESA grade was again established. 
Resolution of HE was defined as 
an improvement in HESA grade 
to 0, patient death or discharge or 
identification of 2 days over which 
time HESA grade improved by at least 
1 grade and then remained stable at 1. 
The primary clinical outcome of this 
trial was improvement of 1 or more 
in HESA grade at 24 hours. Adverse 
events were also tracked for both 
cohorts.

The two groups were similar in 
baseline characteristics, including 
demographics, clinical features, 
laboratory data and HESA grade. 
They received the same amount of 
lactulose prior to randomization. The 
number of patients in the PEG group 
with improvement in 1 HESA grade 
was 43% (v. 36% with lactulose), 2 
grades 39% (v. 12%) and 3 grades 
4% (v. 4%). Overall, 91% of PEG 
patients achieved the primary clinical 
outcome, as compared with 52% of 
lactulose-treated patients (P<0.01). 
Only 9% of patients taking PEG had 
no improvement, as compared with 
48% in the lactulose cohort. 43% 
of patients taking PEG had a HESA 
score of 0 at 24 hours, as compared 
with 8% for lactulose. Overall, PEG 

patients had a lower mean HESA score 
at 24 hours than patients receiving 
lactulose (1.0 vs. 1.6; p=0.002) and the 
time to resolution of HE was 1 day for 
PEG, as compared with 2 days with 
lactulose (P=0.01). During the study 
period, none of the 8 serious adverse 
events were directly attributable to 
either study medication. Three adverse 
events were deemed to be “possibly 
related,” consisting of recurrent HE 
and lactulose refusal >24 hours after 
administration of study medication. 
Subjectively, patients on lactulose 
experienced more bloating, whereas 
patients receiving PEG reported more 
diarrhea. The taste of PEG, which is 
salty rather than sweet, was preferred 
by patients to that of lactulose, and 
patients requested that it replace 
lactulose at hospital discharge. 
Neither therapy materially altered 
blood chemistry or electrolyte values. 
Interestingly, ammonia levels, which 
are not believed to correlate with the 
severity of HE, were lowered more by 
lactulose than by PEG, though clinical 
improvement with PEG was more 
common.

In conclusion, these authors suggest 
that PEG offers a safe and more 
rapidly effective therapy for acute 
HE, when compared with the current 
standard of care, lactulose. This is 
a small study at a single center, but 
the findings are compelling and may 
hold much significance for inpatient 
management. Because of the nature 
of the therapies, it was not possible 
to blind patients to their study arm; 
however, lengths were undertaken 
to ensure that investigators were 
blinded as much as possible through 
the division of labor involved in 
randomization, drug allocation and 
HESA administration. This study 
does not address whether PEG is 
a more appropriate choice for HE 
prophylaxis in the ambulatory setting 
or how it compares with lactulose or 
rifaximin for recurrent HE, but this 
study does suggest that it may have 
promise for shortening hospital stays 
and decreasing hospital costs. Further 
study is warranted.  n
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Abstract & Commentary

The Success of Cystic Fibrosis Treatment: A 
New Patient Population for Hospitalists
By Deborah J. DeWaay, MD, FACP

Assistant Professor, Medical University of South Carolina, Charleston, SC

Dr. DeWaay reports no financial relationships in this field of study

SYNOPSIS: Patients born with cystic fibrosis in the current age will live to be adults and will require healthcare in the adult system.

SOURCE: MacKenzie T, Gifford A, Sabadosa K, Hebe Q, Knapp E, Goss C, Marshall B. Longevity of Patients With Cystic Fibrosis in 
2000 to 2010 and Beyond: Survival Analysis of the Cystic Fibrosis Foundation Patient Registry. Ann Intern Med. 161(4):233-241. August 
2014

Patients with cystic fibrosis (CF) have a 
dysfunctional CF transmembrane conductance 

regulator (CFTR) epithelial chloride channel. 
As a result, the channel prevents their secretions 
from being adequately hydrated. In addition to 
causing pancreatic dysfunction, malabsorption and 
infertility, this genetically recessive disease shortens 
a patient’s life span because the inadequate 
clearance of secretions from the lungs leads to 
bronchiectasis and chronic infections. The Cystic 
Fibrosis Foundation Patient Registry (CFFPR) 
tracks patients with this disease in an attempt to 
describe the natural history of the illness. In 2010, 
26,000 of the 30,000 people living with CF in the 
United States were registered in the CFFPR. 

There are 260 programs for CF patients that 
are included in 110 Cystic Fibrosis Foundation 
accredited care centers that participate in the 
CFFPR. Patient data (age of diagnosis, clinical 
presentation, respiratory cultures, pulmonary 
function tests, nutritional status, therapies and 
complications) are collected via a Web-based 
portal system. This study analyzed data from Jan. 
1, 2000, through Dec. 31, 2010. Multivariable 
Cox proportional hazard models were used to 
analyze mortality trends in the data. In order to 
account for patient characteristics that are not 
modifiable, the authors made adjustments for 
race, gender, presence of symptoms at diagnosis, 
F508del mutation status, and age at diagnosis. The 
authors made the assumption that most diagnoses 
would be made using the newborn screen and 
that diagnoses made later in life would be patients 
with a milder phenotype who had residual CFTR 
function.

The median age of the cohort increased from 
14.3 years in 2000 to 16.7 years in 2010. In 
addition, patients who were 18 years and older 
reached an all-time high of 48%.

The authors analyzed the data to estimate 
mortality trends in 3 different ways. First, if the 
mortality rate were to indefinitely stay at 2010 
levels the median survival for children born in 2010 
with CF will be 39 years (CI, 38-40 years). Second, 
if the mortality rate were to decrease indefinitely at 
the rate calculated between 2000 and 2010, 1.8%, 
the median survival for children born in 2010 with 
CF will be 56 years (CI, 54-58 years). Third, if 
the mortality rate were to decrease at one-half the 
rate calculated between 2000 and 2010, 0.9%, the 
median survival will be 45 years old (CI, 44-46 
years).

n COMMENTARY
It won’t be long before more than half of 

patients with cystic fibrosis are over the age of 18. 
Based on this study, the median life expectancy of 
children born with CF in 2010 will be between 39 
and 56 years. These patients are living longer and 
requiring adult care more frequently. In fact, more 
than half of their life will be spent as an adult. 
Whether patients with CF are receiving their care at 
an academic medical center, or at a non-academic 
center, hospitalists will be caring for more patients 
with CF in the future. It is important for hospitalists 
to be aware of this epidemiologic shift.

These increases in life expectancy are attributed 
to aggressive nutritional therapies including 
high fat and high calorie diets, daily regimens 
of airway clearance, antibiotics, new inhaled 
medications to break up mucus, aggressive diabetes 
management and universal newborn screening. Yet 
as patients with CF live longer, they are developing 
complications from their therapies as well as their 
disease. Aminoglycosides, for example, that are 
frequently used to treat CF exacerbations, lead to 
kidney and vestibular injury. CF diabetes leads to 
the complications typical of diabetes: retinopathy, 
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neuropathy and nephropathy. Patients will be 
more likely to develop colon cancer, chronic 
renal insufficiency, and hypertriglyceridemia. 
Mental health concerns continue to be an issue 
as this population ages and depression occurs in 
roughly 30% of patients with CF. These are all 
issues with which hospitalists are very familiar. 
Hospitalists will also have a role as a part of the 
multidisciplinary team required to care for this 
patient population during an acute pulmonary 
exacerbation.

Limitations of this study include the following. 
First, 2% of patients were lost to follow up. 
Second, over 12% of patients in the registry 
were missing data. Third, these projections apply 
to patients who are diagnosed within the first 

year of life. Those diagnosed later should have 
a better prognosis because they are more likely 
to be pancreatic-sufficient. Fourth, all of these 
patients are receiving care at specialized medical 
centers that participate in the registry and thus 
the projected survival may be overestimated. 
Nevertheless, the findings of this study are 
consistent with similar findings found in the United 
Kingdom CF registry.

In conclusion, care of patients with CF has 
led to a remarkable improvement in survival 
and the prevalence of adult patients is increasing 
dramatically. Over time, hospitalists will be caring 
for these patients with CF as they are hospitalized 
for complications of their disease. It behooves us 
all to be aware of this change.  n

ABSTRACT & COMMENTARY

After-Hours ICU Discharge: A Potentially 
Modifiable Cause of Increased Hospital 
Mortality 
By David J. Pierson, MD
This article originally appeared in the November 2014 issue of Critical Care Alert. It was peer reviewed by William Thompson, MD. Dr. Pierson 
is Professor Emeritus, Pulmonary and Critical Care Medicine, University of Washington, Seattle, and Dr. Thompson is Associate Professor of 
Medicine, University of Washington, Seattle. Drs. Pierson and Thompson report no financial relationships relevant to this field of study.

SYNOPSIS: Examination of outcomes in 710,535 patients in relation to the timing of ICU discharge showed that being moved out to the 
ward between 1800 and 0600 hours was associated with increased risks of both in-hospital death and unplanned ICU readmission. 

SOURCE: Gantner D, et al. Mortality related to after-hours discharge from intensive care in Australia and New Zealand, 2005-2012. 
Intensive Care Med 2014;40:1528-1535. 

The Australian and New Zealand Intensive 
Care Society Adult Patient Database 

prospectively records data on patients cared for 
in 90% of Australian and 50% of New Zealand 
ICUs. Gantner and associates used this database 
to examine whether discharge from the ICU to 
the general ward after regular hours remained 
associated with increased in-hospital mortality 
and ICU readmission, as had been the case before 
various care and organizational improvements 
were implemented.  

Over the 8-year study period, of 710,535 
ICU patients who met study criteria and were 
discharged alive from the unit after an initial 
ICU stay, 28,507 (4.0%) subsequently died in 
the hospital. Approximately 85% of the patients 
left the unit between 0600 and 1800 hours and 
15% were transferred out to the ward after hours. 

Patients transferred after hours were sicker (mean 
APACHE III score 50 vs. 46, P < 0.001) and had 
higher predicted mortality (5.3% vs. 3.4%, P < 
0.001) and higher actual in-hospital mortality 
(6.4% vs. 3.6%, P < 0.001) than their regular-
hours counterparts. When the data were examined 
according to the actual hour of ICU discharge, the 
highest mortality risk occurred with those who 
left between 0200 and 0600 hours (odds ratio, 
1.78-2.49) and the lowest between 0900 and 1100. 
Patients who left the ICU between 1800 and 0600 
hours were also significantly more likely to be 
readmitted to the unit during their hospital stay 
(5.1% vs. 4.5%, P < 0.001).

There were no detectable changes in the 
timing of ICU discharge during the 8 years of the 
study, and crude mortality rates were similarly 
unchanged. Post-ICU mortality rates for all 
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patients decreased during the study period, but 
the risk associated with after-hours discharge 
remained elevated throughout (odds ratio, 1.34; 
95% confidence interval, 1.30-1.38). The findings 
with respect to increased post-transfer mortality 
and unplanned readmission did not differ between 
surgical and medical patients.

n COMMENTARY
Multiple studies from various parts of the 

world have consistently shown that after-hours 
discharge from the ICU is an independent 
risk factor for adverse patient outcomes, 
including increased mortality and unplanned 
ICU readmission. The proportion of ICU 
patients discharged after regular hours has been 
established as a national indicator of the quality 
of clinical care in Australia. Wide implementation 
of rapid response systems and numerous other 
organizational and clinical practice changes 
have taken place in part to address this problem. 
However, this carefully done study using a high-
quality database that reflects patient outcomes 
nationwide documents the continued high rate of 
after-hours discharge and its strong association 
with adverse patient outcomes. This is the largest 
study of ICU discharge timing yet reported, and 
while comparable data from the United States are 
not available there is little reason to assume that 
the situation is different here.

Why should after-hours transfer from the ICU 
to the ward be a risk factor for death? It has been 
asserted that in many institutions whose busy 
ICUs tend to be full much of the time, the arrival 
of new, critically ill admissions may prompt the 
transfer out of patients who would not otherwise 
be discharged but are “least sick” at the moment. 
Over and above this possibility, Gantner et al 
suggest that in ICUs without 24/7 intensivist 
presence, the decision to transfer patients out 
during the evening and night shifts may be made 
by less experienced clinicians who are less able 
to assess clinical stability. Patient handovers may 
also be less complete during such times, and 
staffing levels on the wards are lower than in the 
ICU.

For this retrospective study, the authors did not 
have information on the reasons patients were 
transferred out of the ICU after hours. How full 
the units were at those times and whether the 
goals of care might have changed for the patients 
cannot be determined. Nonetheless, one must 
conclude that the factors leading to premature 
ICU discharge after hours have not been 
completely addressed in the institutions whose 
patients are included in this study. This example 
of incomplete transfer of evidence into practice 
in critical care clearly needs more attention if 
critically ill patients are to receive the full benefit 
of our knowledge.  n

ABSTRACT & COMMENTARY

Risk of Non-Cardiac Surgery with Severe 
Aortic Stenosis 
By Michael H. Crawford, MD

This article originally appeared in the November 2014 issue of Clinical Cardiology Alert. It was peer reviewed by Susan Zhao, MD. Dr. Crawford is 
Professor of Medicine, Chief of Clinical Cardiology, University of California, San Francisco, and Dr. Zhao is Director, Adult Echocardiography Laboratory, 
Associate Chief, Division of Cardiology, Department of Medicine, Santa Clara Valley Medical Center. Dr. Crawford and Dr. Zhao report no financial 
relationships relevant to this field of study.

SOURCE: Tashiro T, et al. Perioperative risk of major non-cardiac surgery in patients with severe aortic stenosis: A reappraisal in 
contemporary practice. Eur Heart J 2014;35:2372-2381.

Ever since the first Goldman index, severe 
aortic stenosis (AS) has been known to be 

a risk factor for perioperative morbidity and 
mortality for non-cardiac surgery. Current 
guidelines recommend that elective non-cardiac 
surgery be postponed in symptomatic patients 
with severe AS until valve replacement can be 

performed, and performed in asymptomatic 
patients only if essential. However, more recent 
data suggest that severe AS may be less of a risk 
today. Thus, these investigators from the Mayo 
Clinic performed a retrospective observational 
study of severe AS patients undergoing 
intermediate or high-risk surgeries and compared 
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them to matched controls undergoing the same 
surgery. Major adverse cardiovascular events 
(MACE) were death, myocardial infarction, 
stroke, ventricular tachyarrhythmia, or heart 
failure occurring in the first 30 days post-op.

In the 10-year database examined, there were 
256 severe AS patients who had major non-
cardiac surgery and they were matched (age, 
sex, year of surgery) with 256 controls who had 
the same procedures. Cardiac symptoms were 
present in 42% of the patients and 33% of the 
controls (P = 0.001). Patients also had more 
coronary disease and hypertension and lower 
ejection fractions. There was no significant 
difference in 30-day mortality between the 
patients and controls (5.9% vs. 3.1%, P = 
0.13). The patients had more MACE (19% vs. 
11%, P = 0.01), but mainly due to heart failure. 
Multivariate analysis showed that emergency 
surgery, atrial fibrillation, and creatinine > 
2.0 mg/dL were predictors of cardiac death. 
Emergency surgery was the strongest predictor 
of 30-day mortality in both groups. Severe AS 
was associated with a higher 1-year mortality 
(19% vs. 8%, P < 0.001). The authors 
concluded that perioperative mortality in 
patients with severe AS undergoing noncardiac 
surgery is lower than previously reported and 
is no different than that observed in a matched 
control group without AS. However, severe AS is 
a strong predictor of postoperative heart failure. 

n COMMENTARY
This report builds on a smaller observational 

study from the Mayo Clinic published several 
years ago which showed that necessary surgery 
could be done safely in selected patients with 
severe AS. Although 30-day mortality was 
twice as high in the severe AS patients (6% 
vs. 3%), this difference was not statistically 
significant. Also, the most potent predictor of 
30-day mortality was emergency surgery in both 
groups. There were no operative deaths in either 
group. The presence of severe AS did increase 
post-operative MACE, but only because of the 
development of heart failure (19% vs. 11%, P = 
0.001). The incidences of myocardial infarction, 
stroke, and ventricular tachyarrhythmia were 
low (all < 2%) and not different between the 
groups.

The significance of the cardiac symptoms 
in this analysis was revealing. The presence 
of symptoms, which were common in all the 

patients, increased 30-day mortality in both 
groups. In the patients without symptoms, 30-
day mortality and MACE were the same in both 
groups. This suggests that asymptomatic patients 
with severe AS can safely undergo essential 
intermediate- to high-risk surgery, especially 
if attention is paid to careful anesthetic and 
surgical care to avoid heart failure. The 
European Society of Cardiology guidelines 
state that low- to intermediate-risk surgery in 
asymptomatic patients is acceptable. The AHA/
ACC guidelines state that in asymptomatic 
patients surgery should be postponed and the 
patient evaluated for aortic valve replacement. 
The latter recommendations should perhaps be 
liberalized based on this study.

Both the European and American guidelines 
recommend canceling non-cardiac surgery in 
symptomatic patients with severe AS until the 
patient can be further evaluated for possible 
aortic valve replacement. The effect of symptoms 
on outcomes in this study would support these 
recommendations. However, they would apply 
to all patients, including those without AS. 
Also, emergency surgery influenced the results. 
In those undergoing elective surgery (91% of 
the study population), 30-day mortality was < 
5% in the severe AS and control patients. Thus, 
emergency surgery should be avoided in severe 
AS patients whenever possible.

There are limitations to this study. 
Retrospective observational studies can be 
influenced by selection biases. All the study 
patients had had an echocardiogram, so they 
probably had clinical indications for this study. 
Also, unmeasured confounders can influence the 
results. For example, within 30 days of non-
cardiac surgery, six patients had aortic valve 
replacement. In addition, the study patients 
were collected between 2000-2010, before 
percutaneous aortic valve replacement came into 
widespread use. Finally, the study was done in a 
single tertiary care referred center.

In summary, any minor surgery is relatively 
safe in severe AS patients. Asymptomatic 
patients can have elective surgery with 
relatively low mortality and morbidity if care 
is taken to avoid the induction of heart failure. 
Symptomatic patients should only undergo 
essential non-cardiac surgery and should be 
evaluated for aortic valve replacement before 
or at least after non-cardiac surgery. Emergency 
surgery should be avoided if possible.  n
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Brief Report

Dehydration Is a Poor Prognostic Sign in 
Acute Ischemic Stroke Patients
By Matthew E. Fink, MD

Professor and Chairman, Department of Neurology, Weill Cornell Medical College, and Neurologist-in-Chief, New York 
Presbyterian Hospital

Dr. Fink is a retained consultant for Procter & Gamble.

This article originally appeared in the October 2014 issue of Neurology Alert. It was peer reviewed by M. Flint Beal, MD, Anne Parrish 
Titzel Professor, Department of Neurology and Neuroscience, Weill Cornell Medical Center. Dr. Beal reports no financial relationships 
relevant to this field of study. Matthew E. Fink, MD, is editor in chief of Neurology Alert.

Source: Liu CH, et al. Dehydration is an independent predictor of discharge outcome and admission cost in acute ischaemic stroke. Europ J Neurol 
2014;21:1184-1191.

Several factors have been reported to predict 
the outcome of acute stroke, including the 

modified Rankin scale, length of hospital stay, 
age and gender, severity of presenting deficit 
as measured by the initial NIH Stroke Scale, 
history of diabetes, and in-hospital infections. 
Dehydration status upon admission has been a 
controversial prognostic indicator, and a group 
of investigators from Taiwan, led by Liu et al, 
have evaluated the importance of dehydration 
on admission in stroke patients admitted 
between January 2009 and December 2011. 
In total, they examined the records of 2570 
acute ischemic stroke patients and 573 acute 
hemorrhagic stroke patients. They divided the 
group into those deemed dehydrated, based on a 
BUN/creatinine ratio ≥ 15, vs. non-dehydrated, 
with a ratio < 15. Patients with confounding 
illnesses, such as congestive heart failure, renal 
insufficiency, liver cirrhosis, and vascular 
abnormalities, were excluded from this study. 
They also examined demographics, hospital 
admission costs, and discharge outcomes using 
the modified Rankin scale and the Barthel 
index.

In a multivariate analysis using logistic and 
linear regression, investigators found that 
acute ischemic stroke patients with admission 

dehydration had significantly higher rates of 
infection, worse discharge Barthel Index, worse 
discharge modified Rankin scale, and higher 
admission costs compared to those without 
dehydration. However, acute hemorrhagic 
stroke, with or without admission dehydration, 
showed no difference in discharge clinical 
outcomes or costs of hospitalization.

One of the confounding factors that 
was evaluated was the risk of venous 
thromboembolism, which is also associated with 
dehydration. It is notable that Chinese patients 
have a much lower risk of thromboembolism 
than do white or black patients, and this 
did not seem to play a significant role in the 
study. Dehydration is known to increase blood 
viscosity, reduce cardiac output, reduce blood 
pressure, and impair cerebral blood flow and 
collateral circulation to the brain. Although 
these mechanisms may have played a role 
in this evaluation, cerebral blood perfusion 
studies were not performed, and therefore 
these mechanisms were suggested, but not 
proven. On a clinical note, the above findings 
emphasize the importance of rapid correction 
of admission dehydration, with intravenous 
fluid replacement therapy as quickly as it can be 
safely administered.  n
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• discuss pertinent safety, infection control and quality improvement practices;
• explain diagnosis and treatment of acute illness in the hospital setting; and;
• discuss current data on diagnostic and therapeutic modalities for common inpatient problems. 

1. Which of the following clinical 
outcomes were observed in 
patients receiving polyethylene 
glycol 3350-electrolyte solution, 
as compared with patients 
receiving lactulose?

a. Increase serum 
creatinine

b. Decreased serum 
potassium

c. Increase in bloating

d. Decreased time to 
resolution of hepatic 
encephalopathy

2. Which of the following is a 
complication that adults with CF 
might face later in life?

a. Renal toxicity from 
chronic aminoglycoside 
use

b. Colon cancer

c. Diabetic neuropathy

d. Depression

e. All of the above

3. In the retrospective study by 
Gantner and colleagues of the 
timing of ICU discharge, which 
of the following observations 
did the authors make?

a. The mortality of 
patients transferred 
out of ICU after 1800 
hours (6:00 PM) was 
significantly higher than 
for patients transferred 
out between 0600 hours 
and 1800 hours.

b. The mortality of 
patients transferred 
out of ICU after 1800 

hours (6:00 PM) was 
significantly lower than 
for patients transferred 
out between 0600 hours 
and 1800 hours.

c. The mortality of 
patients transferred 
out of ICU after 1800 
hours (6:00 PM) was not 
significantly different than 
for patients transferred 
out between 0600 hours 
and 1800 hours.

d. The mortality of 
patients transferred out 
of ICU after 1800 hours 
(6:00 PM) was only 
significantly higher for 
medical patients and not 
for surgical patients.
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