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[INSIDE]

The overwhelming majority of women 
who go through pregnancy never require 
admission to the intensive care unit.1 There 

are circumstances, however, when these women 
do require the services of critical care practitioners 
because they develop respiratory failure, sepsis, 
or another pregnancy-related complication, 
or because they have an underlying medical 
condition, such as pulmonary hypertension, 
which requires a higher level of monitoring in 
the peripartum period. Such patients often pose 
great challenges for critical care practitioners. 
Due to the relatively low frequency with which 
they end up in the ICU, familiarity with the 
underlying physiology of pregnancy and the 
types of problems that can occur is lower than 

for other more common problems such as COPD 
exacerbations or septic shock. In addition, the fact 
that pregnant women have the potential for rapid 
clinical decline that puts them, as well as the fetus, 
at risk for bad outcomes creates an added level of 
stress that is not present in the care of many other 
patients. 

This special feature is the first of a two-part 
series designed to reinforce knowledge about the 
underlying physiology of pregnancy and the major 
forms of critical illness that may be encountered 
in these patients. The important physiologic 
changes will be considered in detail in this issue, 
while respiratory failure and other forms of 
critical illness in pregnancy will be dealt with in 

Pregnancy and Critical Care Medicine 
Part 1: Normal Physiologic Changes in Pregnancy
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.

Financial Disclosure: Critical Care Alert’s editor, David J. Pierson, MD, nurse planner Leslie A. Hoffman, PhD, RN, 
and peer reviewer William Thompson, MD, report no financial relationships to this field of study.

speciaL feature



90         Critical Care Alert

Critical Care Alert, 
ISSN 1067-9502, is published 
monthly by AHC Media, a division  
of Thompson Media Group LLC, 
3525 Piedmont Road NE
Building 6, Suite 400
Atlanta, GA 30305. 

POSTMASTER: Send address 
changes to Critical Care Alert, 
P.O. Box 740059, 
Atlanta, GA 30374.

Copyright © 2011 by AHC Media LLC. All 
rights reserved. No part of this newsletter 
may be reproduced in any form or 
incorporated into any information-retrieval 
system without the written permission of the 
copyright owner.

This is an educational publication designed 
to present scientific information and opinion 
to health professionals to stimulate thought 
and further investigation. It does not provide 
advice regarding medical diagnosis or 
treatment for any individual.

SUBSCRIBER INFORMATION
1-800-688-2421
customerservice@ahcmedia.com

Editorial E-Mail: 
paula.cousins@ahcmedia.com

Subscription Prices 
United States 
1 year with free AMA Category 1 
credits: $319
Add $17.95 for shipping & handling. 
(Student/Resident rate: $120). 

Multiple Copies: Discounts are 
available for group subscriptions, 
multiple copies, site-licenses or 
electronic distribution. For pricing 
information, call Tria Kreutzer at 404-
262-5482. 1-9 additional copies: $215 
each; 10 or more copies: $191 each. 

Back issues: $40 Missing issues will 
be fulfilled by customer service free 
of charge when contacted within one 
month of the missing issue’s date.

Canada  Add GST and $30 shipping.
Elsewhere Add $30 shipping.

GST Registration Number: 
R128870672. Periodicals Postage Paid 
at Atlanta, GA 30304 and at additional 
mailing offices.

ACCREDITATION
AHC Media is accredited by the 
Accreditation Council for Continuing 
Medical Education to provide continuing 
medical education for physicians. AHC 
Media designates this educational 
activity for a maximum of 25 AMA PRA 
Category 1 CreditsTM. Physicians should 
only claim credit commensurate with 
the extent of their participation in the 
activity. AHC Media is accredited as a 
provider of continuing nursing education 
by the American Nurses Credentialing 
Center’s Commission on Accreditation. 
This activity has been approved for 13.3 
nursing contact hours using a 60-minute 
contact hour. Provider approved by the 
California Board of Registered Nursing, 
Provider # 14749, for 13.3 Contact 
Hours. This CME activity is intended for 
critical care physicians and nurses. It is 
in effect for 36 months from the date of 
the publication.

a subsequent issue of the newsletter. 
This review will draw on information 
provided in several general reviews 
on these topics,2-5 and will cite these 
reviews rather than the large body 
of primary literature on these issues. 
The reader is encouraged to seek 
out these reviews and, in particular, 
the excellent, thorough review by 
Lapinksy and colleagues,2 for more 
detailed information on these issues.

“NORMAL” PHySIOLOGy  
IN THE PREGNANT PATIENT
Any critical care practitioner 
evaluating or managing a pregnant 
patient must understand the 
physiologic changes that occur across 
multiple organ systems over the course 
of pregnancy. Failure to do so can 
cause misinterpretation of clinical 
and laboratory data and lead to 
inappropriate management steps. 

CIRCULATORy SySTEM
Significant changes occur in the 
circulatory system during pregnancy. 
Perhaps the most important of these 
is a nearly 40% increase in cardiac 
output and circulating blood volume.2 
These changes, which start in the 
first trimester and peak in the third 
trimester, are generally well tolerated 
by most pregnant women, but can 
cause significant problems for those 
patients with stenotic valvular lesions 
or pulmonary hypertension (both 
known or previously unrecognized). 
Cardiac output increases even further 
during labor and delivery, when 
uterine contractions augment preload 
by as much as 300-500 mL, as well as 
immediately following delivery when 
“auto-transfusion” of uterine blood 
and release of vena caval compression 
lead to a significant increase in venous 
return.2 

It is also important to remember 
that a substantial proportion of the 
increased cardiac output (~10%, or 
500 mL/min) is being delivered to the 
gravid or postpartum uterus.2 As a 
result, any patients who experience 
uterine rupture, uterine atony, or 
retained placental fragments will 
be at risk for significant blood loss 
and hemodynamic instability. It 

also should be remembered that 
plasma volume and cardiac output 
will remain elevated for up to a 
few weeks following delivery as the 
patient mobilizes large amounts of 
extravascular fluid that accumulated 
over the course of pregnancy.

Uterine enlargement may have 
significant cardiovascular effects in 
the latter half of pregnancy. With 
placement in the supine position, the 
enlarged uterus compresses the inferior 
vena cava and significantly decreases 
venous return and, as a result, cardiac 
output.3 This phenomenon, referred to 
as the “supine hypotension syndrome” 
can be prevented by placing the 
patients in a lateral position with 
wedges or pillows under their buttocks 
and should always be considered 
during resuscitation of the pregnant 
patient with hemodynamic instability.3

Despite the increase in cardiac output 
noted above, systemic blood pressure 
usually decreases during pregnancy due 
to a fall in systemic vascular resistance. 
Both systolic and diastolic blood 
pressure fall, with greater decreases 
seen in the latter and a subsequent 
increase in pulse pressure.2,3 Systemic 
pressure will rise in the latter part of 
pregnancy, but should remain below 
pre-pregnancy values. As a result, 
the presence of a “normal” or mildly 
elevated blood pressure should alert 
the clinician to the possibility of 
pregnancy-induced hypertension and 
preeclampsia.

Colloid osmotic pressure is 
decreased in pregnancy, partly due 
to the decrease in serum albumin 
concentrations stemming from the 
expansion in plasma volume.3 This 
change puts pregnant women at risk 
for third-spacing of fluid, volume 
overload, and pulmonary edema 
in pathologic processes such as 
preeclampsia. 

While the use of pulmonary artery 
catheters has declined in recent years 
following studies questioning their 
effect on patient outcomes, the complex 
physiology in pregnant women occa-
sionally may warrant their use for 
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hemodynamic monitoring. As with some common 
laboratory values referenced in this review, 
“normal” values for many of the parameters 
measured with the PA catheter may vary relative to 
the non-pregnant state and familiarity with these 
changes can prevent inappropriate management 
steps. The expected changes in these parameters 
are described in Table 1 (above).2,3

RESPIRATORy SySTEM 
Like the cardiovascular system, the respiratory 
system undergoes a large number of changes in 
pregnant women. Minute ventilation increases 
throughout pregnancy, reaching levels 30%-
50% greater than the non-pregnancy baseline 
by the third trimester.3,5 This is due to both an 
increase in carbon dioxide production as well as 
increased levels of progesterone, which acts as 
both a direct stimulant to minute ventilation and 
alters sensitivity to carbon dioxide in respiratory 
centers.2 Because the increase in minute 
ventilation is out of proportion to the increase 
in alveolar ventilation requirements, pregnant 
women typically manifest a compensated 
respiratory alkalosis, with PaCO2 values around 
28-30 mm Hg, bicarbonate values of 18-21 
mEq/L, and pH between 7.40 and 7.48. These 
values are important to remember, as they will 
affect blood gas interpretation in these patients. 
More importantly, pregnant women who develop 
respiratory failure and require mechanical 
ventilation should be ventilated to this target 

PaCO2 to avoid alterations in uterine blood flow 
and fetal oxygen delivery.

The majority of pregnant women are able to 
meet these minute ventilation requirements as 
many markers of pulmonary function including 
diaphragm function, lung compliance, and 
spirometry are unchanged during pregnancy, 
although respiratory system compliance does 
fall in the latter stages of pregnancy due to 
enlargement of the parturient abdomen and 
increased weight of the chest wall (see Table 2, 
above).5 Importantly, however, functional residual 
capacity (FRC) is decreased 10%-25% as term 
approaches.3,5 This is generally not an issue for 
otherwise healthy pregnant women, but can cause 
significant risks for those who hypoventilate 
or develop hypoxemic respiratory failure and 
require intubation and mechanical ventilation. 
In combination with the 20%-30% increase in 
oxygen consumption stemming from oxygen 
utilization by the fetus and increased maternal 
metabolic activity, the decrease in FRC predisposes 
pregnant women to rapid onset of hypoxemia, 
particularly when placed in the supine position. 
Whereas a well pre-oxygenated 70 kg adult may 
maintain a stable saturation for up to 7-8 minutes 
following cessation of ventilation, a pregnant 
woman may start to desaturate in as little as 1-2 
minutes.2,6 Apart from periods of hypoventilation 
or apnea during intubation attempts, pregnant 
women typically maintain stable oxygenation and 

Table 1. Changes in hemodynamic parameters in the third trimester of pregnancy.

   Change Compared to  
Parameter Mean Value Non-pregnant Woman 
Central venous pressure (mm Hg) 4 ± 2.5 None
Pulmonary capillary wedge pressure (mm Hg) 7.5 ± 2 None
Cardiac output (L/min) 6.2 ±1 Increased 30%-50%
Systemic vascular resistance (dyne•cm•sec-5) 1200 ± 600 Decreased 20%-30%
Pulmonary vascular resistance (dyne•cm•sec-5) 75 ± 22 Decreased 20%-30%

Adapted from: Lapinsky SE, et al. Critical care in the pregnant patient. Am J Respir Crit Care Med 1995;152:427-455.

Table 2. Changes in commonly measured pulmonary function parameters during pregnancy.

Parameter Expected Change 

Forced vital capacity No change
Forced expiratory volume in one second (FEV1) No change
Total lung capacity No change to small decrease (~5%) in late pregnancy
Peak expiratory flow rate No change
Diffusion capacity for carbon monoxide No change
Functional residual capacity Decrease 10%-25%

Source: Bobrowski RA. Pulmonary physiology in pregnancy. Clin Obstet Gynecol 2010;53:285-300.
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have normal alveolar-arterial oxygen differences 
when in the upright position. 

Pulmonary vascular resistance decreases by 
20%-30% in the third trimester2 as a result of 
recruitment and distention of the pulmonary 
vasculature in response to the increase in cardiac 
output and pulmonary blood flow. This will 
significantly limit the rise in pulmonary artery 
pressure that would otherwise occur with the 
rise in cardiac output and helps preserve right 
heart function. Patients with pulmonary arterial 
hypertension, however, have a limited capacity 
to recruit and distend their vasculature and, as a 
result, may have significant increases in pulmonary 
artery pressure in response to the increases in 
blood volume and cardiac output.

Significant upper airway changes also occur in 
pregnant women including substantial mucosal 
edema due to an increase in serum estrogen levels 
as well as capillary engorgement from increased 

circulating blood volume.7 In the nasal passages, 
these changes can predispose to epistaxis, while 
in the oropharyngeal and laryngeal region these 
changes can increase airflow resistance and 
predispose to significant difficulties with airway 
visualization during intubation.

GASTROINTESTINAL SySTEM
Lower esophageal sphincter function is impaired in 
pregnant women due to both the effect of increased 
serum progesterone levels as well as upward 
displacement of the stomach by the gravid uterus.2,3 
As a result, pregnant women are at a greater risk 
for aspiration compared to non-pregnant women 
regardless of when they last ate. Risk may be 

further increased by administration of opiates or 
other medications that delay gastric emptying. 
Transaminase levels are generally unchanged in 
pregnancy while alkaline phosphatase levels are 
typically elevated. The latter change is usually not 
reflective of biliary tract pathology, however, and 
instead occurs as a result of increased placental 
production.3,4

HEMATOLOGIC SySTEM AND  
OxyGEN DELIVERy
Red blood cell mass increases during pregnancy 
by 15%-30%, depending on whether the woman 
uses iron supplements, but because plasma volume 
expands to an even greater extent, hemoglobin 
concentration and hematocrit fall.2 Plasma volume 
expansion carries the benefit of decreased blood 
viscosity and improved placental perfusion as well 
as added protection against blood loss during 
labor and delivery, but the “physiologic anemia of 
pregnancy” does decrease arterial oxygen content. 
Oxygen delivery to the placenta and other organ 
systems is maintained, however, due to the increase 
in maternal cardiac output and uterine blood flow 
described above. 

Important changes also occur in the systemic 
coagulation system. Resistance to activated protein 
C increases in the latter half of pregnancy while 
protein S levels decrease. Levels of fibrinogen are 
increased as are the levels of most clotting factors 
involved in the clotting cascade.4 These changes 
induce a hypercoagulable state in pregnant women 
that, while perhaps protective against excessive 
bleeding during labor and delivery, likely increases 
the risk of venous thromboembolism. 

RENAL SySTEM
As noted above, cardiac output increases 
significantly over the course of pregnancy. This 
leads, in turn, to a marked increase in renal blood 
flow (peaking at 60%-80% above baseline in the 
second trimester) and an increase in glomerular 
filtration (50% above pre-pregnancy values by 
week 16).2 Given these changes, the normal serum 
creatinine level in a pregnant woman should be 
lower than that seen in non-pregnant women of 
similar age and muscle mass. As with “normal” 
blood pressure observations noted above, 
seemingly “normal” creatinine levels may actually 
signify impaired renal function. 

A second important change in the renal system 
involves dilation of the renal pelvis and ureters 
stemming from both hormonal and mechanical 
factors.2 As a result of these changes, pregnant 
women are at increased risk of urinary tract 
infections including pyelonephritis. 

[Systemic pressure will rise in 
the latter part of pregnancy, 
but should remain below pre-
pregnancy values. As a result, 
the presence of a “normal” or 
mildly elevated blood pressure 
should alert the clinician to the 
possibility of pregnancy-induced 
hypertension and preeclampsia.]
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FETAL PHySIOLOGy
In caring for the pregnant patient it is vital to 
remember that the fetus is also at stake and 
recognition of key aspects of fetal and placental 
physiology can have a big effect on interpretation 
of maternal data and management decisions. As 
noted above, 10% (or roughly 500 mL/min) of the 
cardiac output is delivered to the pregnant uterus 
near term. Any decrease in cardiac output will 
cause a decrease in uterine blood flow because the 
already dilated uterine arterial bed cannot dilate 
further in response to this insult.2 Hypotension, 
endogenous or exogenous catecholamines, and 
maternal alkalosis can also impair uterine blood 
flow by causing uterine artery vasoconstriction.2,6 
Maternal alkalosis further impairs oxygen delivery 
to the fetus by causing a leftward shift in the 
hemoglobin-oxygen dissociation curve that limits 
oxygen off-loading in the placenta. 

Oxygen delivered to the placental membrane 
is passed to the fetus through a countercurrent 
exchange mechanism. Fetal blood leaves the 
placenta via the umbilical vein with a PO2 of 
about 35 mm Hg, then mixes with deoxygenated 
blood from the fetal inferior vena cava to yield a 
PO2 of only about 25 mm Hg in the fetal systemic 
circulation.2  

Despite this fantastically low PO2, fetal oxygen 
content and oxygen delivery are well maintained 
due to a high fetal cardiac output and hemoglobin 
concentration, as well as the markedly increased 
oxygen affinity of fetal hemoglobin. These factors 
combine to allow the fetus to tolerate significant 
(perhaps up to 50%) declines in both uterine blood 
flow and fetal oxygen content before suffering 
adverse effects.2 It is important to remember, 
however, that because the fetus is operating 
on the steep portion of its hemoglobin-oxygen 
dissociation curve, changes in maternal oxygen 
tensions that yield even small changes in fetal 
oxygen tensions can have a large impact on fetal 
oxygen saturation and tissue oxygen delivery.

SUMMARy
In this review, I have considered the basic 
physiologic changes that occur across multiple 
organ systems in pregnant women. Awareness of 
these expected changes, which are summarized 
in Table 3, and the ability to distinguish normal 
findings from abnormal findings are critical in 
the management of these patients. With this 
knowledge in mind, I will address the main forms 
of critical illness in pregnant women in a future 
issue of Critical Care Alert.  n
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Table 3. Summary of changes in major organ 
systems during pregnancy.

Cardiovascular System
Increased plasma volume
Increased cardiac output
Decreased systemic blood pressure relative to pre-   
 pregnancy baseline, with widened pulse pressure
Supine hypotension syndrome
Decreased colloid osmotic pressure
Extravascular fluid accumulation

Respiratory System
Increased minute ventilation
Increased carbon dioxide production
Compensated respiratory alkalosis
Decreased functional residual capacity
Tendency to rapid desaturation with hypoventilation or  
 apnea
Decreased pulmonary vascular resistance
Increased risk of aspiration
Mucosal edema in the upper airway

Gastrointestinal System
Decreased lower esophageal sphincter function
Upward displacement of stomach
Increased levels of alkaline phosphatase from non-biliary  
 tract sources
Decreased serum albumin due to plasma volume expansion

Renal System
Increased renal blood flow
Increased glomerular filtration
Decrease in normal serum creatinine values
Dilation of renal pelvis and ureters due to mechanical  
 compression by gravid uterus

Hematologic System
Increased red blood cell mass
Physiologic anemia of pregnancy
Increased resistance to activated Protein C
Decreased levels of Protein S
Increased fibrinogen levels
Increased tendency toward coagulopathy
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The authors set out to determine 
whether daily bathing of patients with 
2% chlorhexidine gluconate (CHG)-

impregnated cloths could reduce central line-
associated bloodstream infection (CLABSI) rate by 
at least 30% in a surgical ICU where CLABSI rates 
were above National Healthcare Safety Network 
averages. The study took place at a single, nine-
bed surgical ICU in the United States; usual 
interventions for reduction of CLABSI (maximal 
sterile barrier precautions, appropriate protocols 
for dressing and tubing changes, daily review for 
necessity of lines, etc.) were already in place. 

All patients admitted to this ICU during the study 
period and without a known sensitivity to CHG 
were included. A well-defined protocol was used 
by nursing staff for CHG bathing and the CHG-
impregnated cloths were used after incontinence 
clean-up as well. The authors performed an 
initial 3-month observational study to determine 
effectiveness of their intervention and then extended 
the observational period and data-gathering for 
another 14 months. Historical control data (from 
the 17 months preceding the start of this study) 
were used for comparison. Any adverse reaction to 
CHG (such as rash) was recorded and data were 
collected on CLABSI rates (number of CLABSIs 
per number of central line days × 1000). Usual 
statistical methods were employed.

During the initial 3-month observational period, 
144 patients were included and the CLABSI rate 
was found to be 3.17 compared to a historical 
control of 12.07 per 1000 central line days. (This 
historical control rate may have been derived from 
the 3 months immediately preceding the study, but 
this is not clear from the article.) Based on this 
statistically and clinically significant reduction, 
CHG bathing was continued with data collection 
and observation for another 14 months. For the 
entire 17-month study period, CLABSI rate was 
2.1 compared to 8.6 per 1000 central line days for 

the 17 months immediately preceding the study, a 
statistically significant reduction of 76%. Inclusion 
and compliance were 100% and there were no 
adverse events.

n COMMENTARy
Prevention of CLABSIs remains a key goal and 
initiative in most ICUs. The recommendation to 
consider bathing patients daily with CHG in areas 
with unacceptably high CLABSI rates, despite 
use of other preventive strategies, has been a part 
of recent national guidelines for prevention of 
hospital-acquired infections. Daily bathing with 
CHG is not yet advised as a first-line measure; the 
current study adds some credence to the idea that 
perhaps it should be in the future.

Bathing with CHG has been investigated as a 
means of reducing colonization with resistant 
organisms, postoperative/surgical wound 
infections, and other hospital-acquired infections. 
Available studies are, like the current one, 
usually small, single-center and often with design 
limitations such as absence of concurrent controls, 
though they generally have shown promising 
results. A 1-year long crossover trial of daily 
bathing with CHG with concurrent controls in two 
medical ICUs at a single hospital in 2007 found 
an approximately 60% reduction in bloodstream 
infections.1 A more recent 6-month cohort study 
using historical controls in a trauma ICU found 
a 75% reduction in CLABSI and a large decrease 
in rates of colonization with methacillin-resistant 
Staphylococcus aureus (MRSA) or Acinetobacter 
species.2 Other studies of bathing patients with 
CHG also suggest reduced colonization with 
MRSA and vancomycin-resistant enterococcus 
(VRE) in surgical and medical ICUs and 
perioperative settings and lower rates of CLABSIs 
in patients at long-term acute care hospitals. 

As the authors of this investigation discuss, daily 
bathing of patients with CHG is a simple, benign, 

Should ICU Patients Be Bathed Daily with Chlorhexidine?
By Saadia R. Akhtar, MD, MSc
St. Luke’s Idaho Pulmonary Associates, Boise

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

SyNOPSIS: This observational study found a large reduction in central line-associated bloodstream infections 
compared to historical controls for surgical ICU patients bathed daily with chlorhexidine gluconate-impregnated 
cloths.

SOURCE: Dixon JM, Carver RL. Daily chlorhexidine gluconate bathing with impregnated cloths results in statistically significant reduction in central 
line-associated bloodstream infections. Am J Infect Control 2010;38:817-821.
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and likely cost-effective strategy. It is easily 
incorporated into current nursing care practices 
(perhaps even reducing bathing time since a rinse 
is not indicated). Even if “real-life” reduction of 
bloodstream infections is lower than that seen in 
the study, the cost-savings and potential decreases 
in morbidity and mortality could be considerable. 

Thus, I agree with the authors’ recommendation to 
consider implementation of daily bathing of ICU 
patients with CHG as an addition to other usual 
measures for placement and management of central 
lines such as: use of appropriate central line kits and 
checklists for insertion and care, maximal sterile 
barrier precautions for insertion, avoiding femoral 

site whenever possible, dressing and tubing changes, 
and cleaning/access of the ports and line per usual 
national guidelines, daily assessment of the need for 
the line and routine monitoring/audits of compliance, 
infection rates, and local resistance patterns.  n
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Physician Communication Practices:  
Analysis Using Simulation-based Case Content
By Leslie A. Hoffman, RN, PhD 
Department of Acute/Tertiary Care, School of Nursing, University of Pittsburgh

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

SyNOPSIS: An encounter with a critically ill simulated “patient” was used successfully to analyze the communication 
skills of experienced physicians and identify areas for improving communication behaviors.

SOURCE: Mohan D, et al. Communication practices in physician decision-making for an unstable critically ill patient with end-stage cancer. J Palliat 
Med 2010;13:949-956.

Successful shared decision-making requires 
three key elements: identifying patient 
preferences, clearly explaining pertinent 

medical information, and developing consensus 
around a treatment plan. While many physicians 
have developed skills that incorporate these 
elements, others experience difficulty supporting 
and incorporating patient preferences in the plan 
of care. This study was conducted to evaluate 
the potential of using a standardized coding 
process to analyze the communication behaviors, 
communication skills, and treatment decisions of 
physicians in the setting of end-of-life decision-
making for a critically ill patient.

Subjects were 27 physicians, with a mean age of 
41 years, who had been practicing for a mean of 
15 years since graduation from medical school. 
All were employed in an academic setting and 
had clinical practice responsibilities. Of these, 13 
(48%) were hospitalists, eight (30%) intensivists, 
and six (22%) emergency physicians. The 
physicians were introduced to the 78-year old 
“patient” in a simulation room that resembled a 
monitored acute care unit. The patient, who had 

widely metastatic gastrointestinal cancer (CT scan), 
was recently discharged from the hospital and now 
admitted with sudden onset of life-threatening 
hypoxemia. A spiral CT was negative for 
pulmonary embolism. The chart did not include an 
advanced care plan; however, if probed, the patient 
and wife revealed a long-standing preference for 
avoiding intubation and ICU readmission and for 
comfort-based treatment. 

Most physicians (81%) tried to elicit the patient’s 
preferences, values, and goals, and asked if the 
patient or wife had questions about the proposed 
treatment plan (70%). However, few (7%) used 
behaviors considered best practices for shared 
decision-making. Eight physicians elected to admit 
the patient to the ICU and 16 initiated palliation. 
There was no relationship between physician 
characteristics (years since graduation, race, 
gender, specialty) and scores for communication 
skills.

n COMMENTARy 
Typically, simulation is used to perfect complex 
skills or develop competence in skills that are 
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critical in a life-threatening situation, 
but may be rarely encountered, e.g., 
intubation with a difficult airway. 
Trained simulated patients also are used 
to perfect skills of medical students in 
differential diagnosis and treatment 
planning. This study used simulation 
facilities in combination with a trained 
standardized patient to create a setting 
that required high level communication 
skills to elicit and confirm patient 
preferences in the setting of a sudden 
deterioration in status. The patient had 
previously indicated a strong preference 
for avoiding aggressive treatment, but 
this was not clear without probing.  

Today, one in five U.S. citizens dies 
using ICU services, despite evidence 
that many Americans prefer less 
aggressive treatment. Many studies 
have analyzed the content and topics 
addressed in ICU family conferences 
directed toward clarifying end-of-life 

preferences. Findings suggest that there 
is room for improvement in clinician 
ability to elicit preferences and support 
decision-making. Part of the problem 
likely results from the situation: Such 
discussions are inherently difficult and 
there is no good way to gain expertise 
aside from observing experts, which is 
not always possible. 

The scenario tested in this study 
represents a novel way of promoting the 
development of expert communication 
skills in such difficult situations. 
Using simulation, one can record the 
interaction, debrief those involved, 
and offer expert guidance to improve 
communication skills. As with use of 
simulation to develop other complex 
skills, scenarios of this type offer 
the opportunity to perfect skills that 
are difficult to attain, but frequently 
required in critical care practice.  n
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Family rounds in the ICU? 
A means to improve family 
satisfaction

Mechanical ventilation: A 
marker of end of life or 
loss of independence?

[IN FUTURE ISSUES]

CME/CNE Objectives
upon completion of this educational activity, participants should be able to:

•  identify the particular 
clinical, legal, or scientific 
issues related to critical care;

•  describe how those issues 
affect physicians, nurses, 
health care workers, 
hospitals, or the health care 
industry; and

•  cite solutions to the 
problems associated with 
those issues.

CME/CNE Questions

35. Which of the following 
pulmonary function parameters 
is decreased relative to non-
pregnant values in the third 
trimester of pregnancy?
a. Functional residual capacity
b. Forced vital capacity
c. Forced expiratory volume   
 in one second

d. Diffusion capacity for   
 carbon monoxide

e. Peak expiratory flow rate

36. Daily bathing of icu 
patients with chlorhexidine-
impregnated cloths: 
a. reduced central line-  
 associated bloodstream   
 infection rate by more than  
 70%.

b. did not reduce the rate   
 of central line-associated   
 bloodstream infections.
c. increased the rate of skin   
 candidiasis.

d. was difficult to enforce,   
 with compliance being   
 < 70%. 
e. both a and c are correct.

37. simulation can be utilized 
to perfect complex skills or to 
develop competence in critical 
but infrequently encountered 
situations, including which of 
the following?

a. Difficult intubation
b. Developing differential   
 diagnosis

c. Improving communication  
 in end-of-life care planning

d. All of the above
e. Both a and b are correct,   
 but not c

Answers: 35. a, 36. a, 37. d. 
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Escitalopram for Menopausal Hot Flashes
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In this issue: Escitalopram for menopausal hot 
flashes, rifaximin for IBS without constipation, 
herpes zoster vaccination, antiepileptics drugs and 
fracture risk, and FDA Actions. 

Escitalopram for hot flashes 
Since the Women’s Health Initiative was pub-

lished in 2003, the use of hormone therapy for 
the treatment of postmenopausal hot flashes has 
dropped dramatically. Both selective serotonin 
reuptake inhibitors (SSRIs) and serotonin norepi-
nephrine reuptake inhibitors (SNRIs) have been 
studied to relieve postmenopausal symptoms, 
but no agent has been conclusively shown to be 
effective. A new study suggests that escitalopram 
(Lexapro™) may offer some relief. 

In a study recently published in the Journal of 
the American Medical Association, 205 meno-
pausal women were randomized to 10-20 mg per 
day of escitalopram or matching placebo for 8 
weeks. The primary outcome was the frequency 
and severity of hot flashes with the average hot 
flash frequency at nearly 10 per day at baseline. 
Escitalopram resulted in 1.41 fewer hot flashes per 
day compared to placebo (P < 0.001), although 
both the active drug group and placebo groups 
noted reductions. Escitalopram also reduced hot 
flash severity. There was no difference among 
women of different races, and the discontinuation 
rate was small. The authors concluded that esci-

talopram 10-20 mg per day compared with pla-
cebo resulted in fewer and less severe menopausal 
hot flashes at 8 weeks (JAMA 2011;305:267-274). 
Whether the same effect can be expected with 
racemic citalopram (Celexa™) is unknown.  n

Rifaximin for IBS without constipation
Rifaximin, an oral, nonsystemic (poorly 

absorbed) broad-spectrum antibiotic, may help 
relieve symptoms of irritable bowel syndrome 
according to two identically designed studies pub-
lished in the New England Journal of Medicine. 
A total of 1060 patients who had IBS without 
constipation were randomized to rifaximin 550 
mg three times daily for 2 weeks or matching pla-
cebo. The primary endpoint was a proportion of 
patients with adequate relief of global IBS symp-
toms; the secondary endpoint was relief of bloat-
ing. Significantly more patients in the rifaximin 
group had adequate relief of IBS symptoms during 
the first 4 weeks of treatment (40.7% vs 31.7%; 
P < 0.001), as well as improvement in bloating 
(40.2% vs 30.3%; P < 0.001). The incidence of 
adverse events was similar in the two groups. The 
authors concluded that among patients who had 
IBS without constipation, treatment with rifaximin 
for 2 weeks provided significant relief of the IBS 
symptoms of bloating, abdominal pain, and loose 
or watery stools (N Engl J Med 2011;364:22-32). 

An accompanying editorial points out that 
the benefit from rifaximin was sustained over 
10 weeks after a short 2-week treatment course, 
but also points out that benefit of the drug was 
a mere 9%-12% improvement over placebo, 
barely clinically relevant. Still, for patients who 
have IBS without constipation who have not 
responded to other therapies, a single treatment 
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cycle could be tried (N Engl J Med 2011;364:
81-82).  n

Herpes zoster vaccination rates and  
incidence of shingles

The herpes zoster vaccine cuts the rate of shin-
gles by 55% in the elderly population according 
to a new report in the Journal of the American 
Medical Association. Researchers at Kaiser 
Permanente in Southern California performed a 
retrospective cohort study of health plan members, 
75,000 of whom were vaccinated against shingles 
(age 60 and older) and 225,000 age-matched con-
trols who did not receive vaccine. The rate of 
herpes zoster was 6.4/1000 person-years in the 
vaccinated group and 13.0/1000 person-years in 
the unvaccinated group (hazard ratio, 0.45; 95% 
confidence interval, 0.42-0.48). Reduction in her-
pes zoster occurred in all age groups and among 
individuals with chronic disease. The rate of oph-
thalmic herpes zoster and hospitalizations for her-
pes zoster were also significantly reduced. 

The authors of the study concluded that among 
immunocompetent community-dwelling adults age 
60 and older, receipt of the herpes zoster vaccine 
was associated with a lower incidence of herpes 
zoster (JAMA 2011;305:160-166). The study is 
important because only 10% of those aged 60 
and older received the shingles vaccine in 2009, 
whereas nearly one of three people in the United 
States will develop shingles in their lifetime.  n

Fracture risk with antiepileptic drugs 
Most antiepileptic drugs (AEDs) are associ-

ated with an increased risk of nontraumatic frac-
ture according to a retrospective match cohort 
study. Nearly 16,000 patients with a history of 
prior AED use (carphenazine, clonazepam, etho-
suximide, felbamate, gabapentin, lamotrogine, 
levetiracetam, oxcarbazepine, phenobarbital, phe-
nytoin, pregabalin, primidone, topiramate, val-
proic acid, or vigabatrin) were compared to up 
to three matched controls each. Rates of fractures 
of the wrist, hip, and vertebrae were measured 
between 1996 and 2004. A significant increase in 
fracture risk was found for most AEDs, with an 
adjusted odds ratio of 1.24 for clonazepam to 1.91 
for phenytoin. The only AED not associated with 
increased fracture risk was valproic acid. 

The authors concluded that most AEDs are 
associated with an increased risk of nontraumatic 
fractures in individuals age 50 or older. They sug-
gested that the risk of fracture with newer AEDs 
needs to be determined, as well as the effect of 

bone protective medications in this population 
(Arch Neurol 2011;68:107-112). The mechanism 
of increased fracture risk in patients using AEDs is 
unknown, but may be related to accelerated vita-
min D catabolism, calcium absorption, or an effect 
on osteoblasts.  n

FDA Actions
The FDA has approved vilazodone hydrochlo-

ride for the treatment of depression in adults. The 
drug is a selective serotonin reuptake inhibitor as 
well as a partial agonist of the 5HT 1a receptor. 
The drug was approved in dosages of 10 mg, 20 
mg, and 40 mg for major depressive disorder or 
major depression. Vilazodone is touted as hav-
ing fewer sexual side effects than other antide-
pressants. It carries the same boxed warning as 
other antidepressant regarding suicidal thinking 
and behavior in children, adolescents, and young 
adults. Vilazodone will be marketed by Clinical 
Data Inc. as Viibryd™. 

The FDA is limiting the amount of acetamino-
phen in combination prescription pain medica-
tions. The new requirement limits the amount of 
acetaminophen to 325 mg in each tablet or cap-
sule. Common medications that will be affected 
include codeine (acetaminophen with codeine), 
oxycodone (Percocet®), and hydrocodone 
(Vicodin®). Over-the-counter acetaminophen prod-
ucts are not affected. This action is being taken to 
limit acetaminophen-related liver failure. It is felt 
that lowering the amount of acetaminophen in 
these products will have minimal effect on efficacy 
for treating pain. The change will be phased in 
over 3 years.

The FDA has approved a new transmucosal 
form of fentanyl for the treatment of breakthrough 
pain for adults with cancer. The drug is indi-
cated for the management of breakthrough pain 
in patients with cancer ages 18 and older, who 
use opiate pain medication around the clock. 
Breakthrough pain is defined as pain that comes 
on suddenly for short periods of time and is not 
alleviated by the patient’s normal pain manage-
ment plan. Patients must be opioid-tolerant to 
qualify for use with transmucosal fentanyl. The 
drug is available only through a Risk Evaluation 
and Mitigation Strategy (REMS) program, which 
is intended to minimize risk of misuse, abuse, 
addiction, and overdose. Fentanyl sublingual 
tablets are available as 100 mcg, 200 mcg, 300 
mcg, 400 mcg, 600 mcg, and 800 mcg strengths. 
Fentanyl sublingual tablets are marketed by 
ProStrakan Inc. under the trade name Abstral®.  n


