
Letters to the Editor

Sedation for awake fiberoptic
intubation in the adult critical
care unit

To the Editor:
We recently read the excellent review

of the difficult airway in the adult critical
care unit by Lavery and McCloskey (1).
Awake fiberoptic intubation, as the au-
thors of this review article describe, is an
important technique to be considered
early in the management of a potentially
difficult airway. One of the most serious
limitations of this technique, however, is
the necessity to provide adequate seda-
tion and anxiolysis to facilitate the pro-
cedure, while minimizing the deleterious
effects that sedative agents may have on
the sensorium, the respiratory system,
the protective airway reflexes, and the
hemodynamic status of the patient. To
this end, we believe that dexmedetomi-
dine (Hospira, Lake Forest, IL) should be
considered for sedation in this setting as
it may provide appropriate levels of seda-
tion and hemodynamic stability during
awake fiberoptic intubation in the critical
care unit.1

The use of dexmedetomidine for seda-
tion during awake fiberoptic intubation
has recently been reported in several case
series in an operating room environment
that can, perhaps, serve as a template for
its application to the critical care unit
(2–10). Dexmedetomidine, a short-act-
ing, highly selective �2-agonist already
approved for short-term sedation of intu-
bated patients in the intensive care unit,
has both sedative and analgesic effects.
Patients sedated with dexmedetomidine
maintain a normal respiratory pattern
without significant ventilatory depression
and a relatively normal respiratory re-
sponse to blood carbon dioxide tension (11,
12). In addition, in patients with unstable
cervical spine injuries, those sedated with
dexmedetomidine may be capable of
undergoing serial neurologic examina-
tion immediately after placement of the
endotracheal tube (8). The typical ad-
ministration of dexmedetomidine in
these reports was an initial bolus of
0.7–1.0 �g/kg given for more than 10

minutes followed by a continuous infu-
sion of 0.5–1.0 �g � kg�1 � hr�1, titrated
to an appropriate level of sedation. Most
patients also required topical anesthesia
of the oropharyngeal or nasopharyngeal
mucosa during this technique, although
there are reports of awake fiberoptic in-
tubation with dexmedetomidine alone (3,
4). Of note, dexmedetomidine should be
administered with caution in patients
with high-degree heart block, significant
intravascular volume depletion, or vaso-
constriction because dexmedetomidine
can cause bradycardia and hypotension.

Awake fiberoptic intubation is, indeed, a
very useful tool in the management of the
difficult airway in the critical care unit if
patients are given appropriate sedation
such that they remain cooperative. The use
of dexmedetomidine for sedation in this
scenario may provide acceptable intubating
conditions with few negative consequences.

Supported, in part, by Department of
Anesthesiology, University of Kentucky
College of Medicine, Lexington, KY.

The authors have not disclosed any
potential conflicts of interest.

Matthew J. Swan, MD, Kevin W. Hatton,
MD, Department of Anesthesiology, Uni-
versity of Kentucky College of Medicine,
Lexington, KY

REFERENCES

1. Lavery GG, McCloskey BV: The difficult air-
way in adult critical care. Crit Care Med
2008; 36:2163–2173

2. Stamenkovic DM, Hassid M: Innovative uses of
dexmedetomidine. J Clin Anesth 2007; 19:
644–645

3. Abdelmalak B, Makary L, Hoban J, et al:
Dexmedetomidine as sole sedative for awake
intubation in management of the critical air-
way. J Clin Anesth 2007; 19:370–373

4. Bergese SD, Khabiri B, Roberts WD, et al:
Dexmedetomidine for conscious sedation
in difficult awake fiberoptic intubation
cases. J Clin Anesth 2007; 19:141–144

5. Stamenkovic DM, Hassid M: Dexmedetomi-
dine for fiberoptic intubation of a patient
with severe mental retardation and atlanto-
axial instability. Acta Anaesthesiol Scand
2006; 50:1314–1315

6. Jooste EH, Ohkawa S, Sun LS: Fiberoptic
intubation with dexmedetomidine in two
children with spinal cord impingements.
Anesth Analg 2005; 101:1248

7. Maroof M, Khan RM, Jain D, et al: Dexme-
detomidine is a useful adjunct for awake

intubation. Can J Anaesth 2005; 52:
776 –777

8. Avitsian R, Lin J, Lotto M, et al: Dexmedeto-
midine and awake fiberoptic intubation for
possible cervical spine myelopathy: A clinical
series. J Neurosurg Anesthesiol 2005; 17:
97–99

9. Grant SA, Breslin DS, MacLeod DB, et al:
Dexmedetomidine infusion for sedation
during fiberoptic intubation: A report of
three cases. J Clin Anesth 2004; 16:
124 –126

10. Scher CS, Gitlin MC: Dexmedetomidine
and low-dose ketamine provide adequate
sedation for awake fiberoptic intubation.
Can J Anaesth 2003; 50:607– 610

11. Ramsay MAE, Luterman DL: Dexmedeto-
midine as a total intravenous anesthetic
agent. Anesthesiology 2004; 101:787–790

12. Venn RM, Hell J, Grounds RM: Respiratory
effects of dexmedetomidine in the surgical
patient requiring intensive care. Crit Care
2000; 4: 302–308

DOI: 10.1097/CCM.0b013e3181986e69

The critical airway: The difficult
airway in the adult critical care

To the Editor:
We agree with Lavery and McCloskey

that “all patients in critical care should ini-
tially be viewed as having a potentially dif-
ficult airway” (1). The American Society of
Anesthesiologists Practice Guidelines for
management of the difficult airway (2) is
centered on the ability to predict the diffi-
cult airway in elective cases. The outside of
the operating room (OR) airway, in general,
and the critical care airway, in particular, is
nonelective. Prediction of “difficulty” is im-
practical and of dubious value.

Although technical difficulty is the
most feared and studied aspect of airway
management, it is not the only aspect
impacting the progression of events. The
outcome of the critical care airway man-
agement is the result of many variables
not included in difficult airway manage-
ment algorithms, which can define the
urgency of oxygenation.

The outside of the OR airway is inher-
ently difficult and nonelective. Urgency is
defined by its indications (shock or hy-
poxemia), poor physiologic reserve of the
patient, and the small margin of safety in
the event of the unanticipated difficult
airway. In this context, we consider the
outside of the OR airway, including the
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critical care airway, distinct from the OR
airway: the “Critical Airway” (CA) (3).

The CA is a dynamic clinical paradigm
defined by the immediate need to oxygen-
ate the critically ill patient. It is an umbrella
concept that considers all the variables with
potential to impact on oxygenation: the pa-
tient (airway “difficulty” and health status),
the intubator (skill), the environment (de-
vices and pharmacologic agents available
and help), and the time available to oxy-
genate. To optimally manage the CA, the
provider should be skilled in a variety of
airway devices and should be able to
quickly assess the patient’s condition and
the surrounding environment (airway de-
vices, suction, help).

The CA is a theoretical and a practical
concept. This new paradigm assumes spe-
cific training to not only address techni-
cal aspects but also increase awareness of
the complexities in managing the outside
of the OR airway. The current technical
approach of “bag valve mask-direct laryn-
goscopy-laryngeal mask airway” should
be broadened to “bag valve mask-supra-
glottic-glottic-infraglottic” techniques.
Any one of these airway management
techniques may be used first in an at-
tempt to immediately oxygenate the crit-
ically ill. Very promising in the intensive
care unit setting are the new indirect
laryngoscopes, e.g., the reusable Glide-
Scope (Verathon Inc., Bothell, WA) and
the disposable Air traq (King Systems,
Noblesville, IN). The argument can be
made for their use with the first intuba-
tion attempt as these devices are easier to
use in difficult intubations than the di-
rect laryngoscopes (4, 5).

Airway management in the intensive
care unit is not a single provider techni-
cal event. The CA concept can be used to
address organizational needs for airway
management in the intensive care unit.
CA management starts with the design of
the patient’s bed, the workplace (inten-
sive care unit room), and the airway de-
vice such that it will allow an ergonomic
approach to the patient’s airway in min-
imal time. It also assumes training of the
“helping” staff and continuous effort
from the airway provider to improve clin-
ical and technical skills.
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Parenteral nutrition in intensive care
patients with sepsis: Is it dangerous
when indications are complied?

To the Editor:
I read with great interest in the recent

issues of Critical Care Medicine the arti-
cles by the German Competence Network
Sepsis (SepNet) describing the current
therapy habits and practice in nutritional
support in patients with sepsis (1, 2).
These surveys follow the recent update of
international guidelines published at the
beginning of 2008 (3). Insights into the
current clinical practice of German in-
tensive care units reveal poor routines
among doctors (1) and poor knowledge of
the specific indications for the best route
to provide nutritional support in this set-
ting (2). But, with particular regard to
the former, this is not a unique case as it
appears a widespread attitude (4). Along
with this, it is probably shocking to ob-
serve that in the recent guidelines there
was no mention of nutritional screening
and support in such patients. Nutritional
treatment is now considered an impor-
tant part of medical therapy, and, at least,
in those undernourished, this should be
started early (within 12–24 hours). Nev-
ertheless, also those screened at-risk at

admission might benefit of this support
in view of inadequate intake and stress-
induced hypercatabolism (5, 6). Indeed,
most of the International Societies (Ger-
man, European, American, and Cana-
dian) concerned with the nutritional care
strongly enforce nutritional screening
procedures and agree that enteral nutri-
tion should always be the first choice (6,
7). However, in patients who cannot meet
their nutritional requirements via this
route, parenteral nutrition may be con-
sidered effective in achieving nutrient re-
quirements, and in Europe, the new
guidelines by the European Society for
Parenteral and Enteral Nutrition are ex-
pected for the next year (2009). In regard
to this, during the last congress (Flo-
rence, Italy; September 2008), the devel-
opment of global guidelines has been re-
ported “a true partnership” and all the
societies are invited to associate with the
European Society for Parenteral and En-
teral Nutrition as block members. Unfor-
tunately, parenteral nutrition is often
looked as a danger to the patient, and the
results presented by Elke et al (2) seem to
confirm this belief. But, what would be
the outcome when only patients with a
clear indication to have administered
their nutritional therapy by the chosen
route were included? Is it possible for the
authors to retrieve such data and perform
further analyses or at least to provide the
agreement between indications? I think
that providing these results to the scien-
tific community would help not only to
improve current practices and the ongo-
ing guidelines, but also to better under-
stand the real advantages of one route
over another in different subgroups of
patients, such as those septic, as well as
the potential safety and benefits of paren-
teral nutrition when stringent criteria are
considered to guide clinicians choice.

The author has not disclosed any po-
tential conflicts of interest.

Emanuele Cereda, MD, International
Center for the Assessment of Nutritional
Status, University of Milano, Milano,
Italy

REFERENCES

1. Brunkhorst FM, Engel C, Ragaller M, et al; Ger-
man Sepsis Competence Network (SepNet):
Practice and perception—A nationwide survey
of therapy habits in sepsis. Crit Care Med 2008;
36:2719�2725
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The authors reply:

We acknowledge Dr. Cereda’s combin-
ing remarks on the results of our recent
studies (1, 2) from the German SepNet in
the context of the observed gap of clinical
practice and current or upcoming guide-
lines in nutrition therapy in critically ill
and septic patients, respectively (3, 4).

The author raises the interesting ques-
tion whether parenteral nutrition remains
“dangerous” in septic patients when the
prescribed route of nutrition therapy would
have complied with the patients’ indication.
In other words, would we have observed
different results with regard to the associ-
ation of parenteral nutrition and increased
mortality when patients only with clear
contraindications to the initiation of en-

teral nutrition had received total parenteral
nutrition?

From the true methodologic point of
view, we are unable to retrieve the re-
quested information and provide possible
agreement between indications and pre-
scription as stipulated by Dr. Cereda be-
cause clear indications to parenteral or
respective absolute contraindications to
enteral nutrition were not documented in
this observational, 1-day point prevalence
study. However, irrespective of this meth-
odologic limitation, we think that an an-
swer to this question is already given by
our article.

To recapitulate our results, we at-
tempted to bypass the limitation of our
study design by identifying clinical diag-
noses suspected to influence the route of
nutritional therapy: 1) gastrointestinal or
intra-abdominal infection, 2) acute pan-
creatitis, or 3) neoplasm of the upper or
lower gastrointestinal tract. These diag-
noses—together with septic shock and
mechanical ventilation—obviously influ-
enced the ICU physician to preferentially
choose the parenteral route even though
these conditions per se do not reflect true
contraindications to enteral nutrition. In
our opinion, the lower likelihood of pre-
scribing enteral nutrition in these condi-
tions allows two explanations. 1) The pre-
scription rate of enteral nutrition in these
patients was influenced by the level of crit-
ical care required and not by the fact of true
intolerance to enteral feeding. This reflects
a confounded indication for parenteral nu-
trition, which denotes that indication and
chosen route did not comply. 2) Septic
shock led to multifactorial intolerance to
enteral feeding or at least one of the iden-
tified clinical diagnoses was potentially ac-
companied by true intestinal failure (e.g.,
bowel fistula) on the study visit day. In this
situation, the chosen route of nutrition—
namely parenteral—did indeed comply
with the indication. Although speculative,
either situation resulted in a greater likeli-
hood of using parenteral nutrition—given
alone or in combination with enteral nutri-
tion—and, in total, the parenteral route
was independently associated with in-
creased mortality. This association was nei-
ther affected by the elevated mean serum
glucose concentration (which was similar
among all groups) nor the administered
amount of insulin (patients with mixed nu-
trition required higher doses to maintain
equal serum glucose levels). To what extent
a tighter glycemic control or the preven-
tion of a likely overfeeding in these patients

groups may have influenced our results re-
mains inconclusive not the least because of
the lack of information on caloric intake.

According to the current guidelines
(4, 5), we certainly agree that parenteral
nutrition has its role in patients with
clear contraindications to enteral nutri-
tion or in these situations where nutri-
tional requirements are not met by the
enteral route and where all strategies to
maximize enteral nutrition (use of small
bowel feeding tubes, motility agents)
have been attempted.

In correspondence to our reply to Dr.
Ortiz-Leyba, the results of our observa-
tional study once more point out the im-
portance of enteral nutrition as the pre-
ferred route. The definitive causality of
these hypothesis-generating results will
contingently be confirmed by ongoing
randomized controlled trials, which also
address the issue of consistency between
indication and nutrition route (e.g., refer
to clinical trials.gov, NCT00512122).
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Can pulse pressure variations really
better predict fluid responsiveness
than static indices of preload in
patients with acute respiratory
distress syndrome?

To the Editor:
The recent publication from Huang et

al (1) motivates comments on both phys-
iology and statistics. If fluid challenge is a
common therapy for unstable patients,
the study reported fluid challenge re-
sponse on stable patients (Methods sec-
tion). What was the goal for fluid chal-
lenge in (at least) seven of the patients
who did not receive vasoactive agents?
Indeed, if hypovolemia may aggravate or-
gan perfusion, fluid overload may worsen
pulmonary edema and Qs/Qt (2).

Looking at the data presented, some
results comparing responders vs. nonre-
sponders are surprising: cardiac index
and pulmonary artery occluded pressure
(PAOP) differed significantly at baseline
between responders and nonresponders
to fluid loading. This suggests that these
variables may be of value to identify re-
sponders to fluids in this specific popula-
tion. The only response to this question
would be to perform receiver operating
characteristic curve analysis for baseline
cardiac index, as recently done by Perner
and Faber (3). The authors already per-
formed receiver operating characteristic
curve analysis for PAOP, providing a
0.187 value for the area under the curve.
However, we can seriously doubt these
results. The significant difference in
PAOP between responders and nonre-
sponders suggest that there was minimal
overlap between groups, and a value
higher than 0.5 in the receiver operating
characteristic curve is thus expected. The
0.187 value is surprisingly low and con-
trasts to another study in patients with
acute respiratory distress syndrome (4).
This result even suggests that PAOP per-
formed less efficiently compared with
chance. All together, this allows suspect-
ing some errors in the calculation.

Of note, we were surprised by the val-
ues of global end-diastolic volume index
and intrathoracic blood volume index
also reported for nonresponders. As for
PAOP, the low area under the curve for
these variables also suggests some error
in receiver operating characteristic curve
calculation.

Finally, the discrepancy between non-
significant stroke volume variations and
significant pulse pressure variation (PPV)

was unclear. Because systolic pressure
variations results mainly from stroke vol-
ume variations, the nonsignificant differ-
ence in stroke volume variations may
only result from an increased arterial
elastance induced by hypovolemia, as
suggested by the authors, or an error in
measurements. As mean arterial pressure
was identical, an increased elastance
would be accompanied by an increased
diastolic pressure, but this value was not
given. If this occurs, we also expect PPV
to be greater than stroke volume varia-
tions (5). It would also be interesting to
calculate pulse pressure to stroke volume
ratio, which reflects vascular tone and
aortic elastance.

In our opinion, these pathophysiolog-
ical and statistical issues must be clarified
before one can conclude from these data
that PPV is better than the other markers
to predict fluid responsiveness in patients
with acute respiratory distress syndrome.
In addition, the term accurately for the
shown value of area under the curve
seems to be rather optimistic.
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cale, Hôpital Charles Nicolle, UPRES EA
38 30, CHU de Rouen, France; Daniel De
Backer, MD, PhD, Department of Inten-
sive Care, Erasme University Hospital,
Université Libre de Bruxelles, Brussels,
Belgium

REFERENCES

1. Huang CC, Fu JY, Hu HC, et al: Prediction of
fluid responsiveness in acute respiratory dis-
tress syndrome patients ventilated with low
tidal volume and high positive end-expiratory
pressure. Crit Care Med 2008; 36:2810–2816

2. Payen D, Carli P, Brun-Buisson C, et al: Lower
body positive pressure versus dopamine dur-
ing peep ventilation. J Appl Physiol 1985; 58:
77–82

3. Perner A, Faber T: Stroke volume variation
does not predict fluid responsiveness in pa-
tients with septic shock on pressure support
ventilation. Acta Anaesthesiol Scand 2006; 50:
1068–1073

4. De Backer D, Heenen S, Piagnerelli M, et al:
Pulse pressure variations to predict fluid
responsiveness: Influence of tidal volume.
Intensive Care Med 2005; 31:517–523

5. Pinsky MR: Probing the limits of arterial pulse
contour analysis to predict preload respon-
siveness. Anesth Analg 2003; 96:1245–1247

DOI: 10.1097/CCM.0b013e3181986f85

Physician practice variation in critical
care: A stumbling block

To the Editor:
I read with interest the article by Adda

et al (1). There have been several studies
that confirm similar findings for predic-
tors of noninvasive ventilation (NIV) fail-
ure and associated higher mortality in
those who had delayed onset of invasive
mechanical ventilation (IMV) (2). There
is also evidence that early first-line IMV
in cancer patients with acute respiratory
failure is associated with reduced mortal-
ity, although this was higher than those
who received first-line NIV that proved
successful (3, 4). Hence, the weight is on
predicting patients who will not succeed
first-line NIV, so that endotracheal intu-
bation and IMV can be provided earlier
than later, because delayed IMV in pa-
tients with cancer is associated with poor
survival, prolonged hospitalization, and
increased resource utilization.

This study unfortunately looked at ret-
rospective data spanning over a period of
10 years, and the authors did rightly
mention this as the weakness of their
study. It is most unlikely that the defini-
tions for acute respiratory failure, indica-
tions for NIV, choice of interface, and tech-
niques for NIV could have remained the
same over that time period even in this
single center trial. Also, during this period
there were advances in the management
of hematologic malignancies and ventila-
tor management, in addition to advance-
ment in NIV application and interface
choice. Furthermore, in the past decade,
there has emerged sufficient evidence to-
ward early application of NIV in acute
hypoxemic respiratory failure, along with
advances in the management of critically
ill patients with cancer (5).

Despite the presence of several well-
designed evidence-based algorithms, such
as weaning from mechanical ventilator,
spontaneous breathing trials, and appli-
cation and discontinuation of NPPV, the
prevalence of physician practice variation
seem to be a stumbling block for
progress. There is sufficient evidence and
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benefit related to predictors of NIV failure
and early endotracheal intubation with
IMV in patients with cancer, but physi-
cian practice variation and lack of adher-
ence to evidence-based guidelines for
common disorders could be an impedi-
ment to quality care and patient safety
among critically ill patients.
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Sepsis, mortality, and parenteral
nutrition: The risk of dualism on
nutritional support

To the Editor:
Nutritional support in sepsis is an issue

that is still full of areas of disagreement.
Although there is a common opinion about
the need of nutrition in sepsis, neither the
quality nor the requirements of substrates
have been well defined yet. The most recent
review of recommendations (1) on The
Surviving Sepsis Campaign Guidelines
shows no opinion on the subject.

Until now, there were only three stud-
ies reporting a sepsis-related mortality
decrease with different nutritional strat-
egies (2–4). We have now read with great
attention the study by Elke et al (5) on
399 patients with sepsis in which the

authors conclude that the use of paren-
teral nutrition was associated with an in-
creased mortality. In our opinion, this
conclusion seems too risky. There are
important limitations in this study; some
of them recognized by the authors, but
some others, such as the appropriate em-
pirical antibiotherapy or the resuscitation
with fluids, remain hidden in the study.
Hence, the adjustment for treatment fac-
tors is clearly incomplete.

Regarding the data expressed in Table
3, taking the group of no nutrition pa-
tients as the reference group, there are
no differences in mortality among the
different nutrition strategies. In other
words, in a bivariate analysis, the mortal-
ity does not increase in any of the groups
of intervention (enteral, parenteral, and
mixed) vs. the group of no intervention.
Furthermore, Table 4 shows an overlap of
the results of enteral and parenteral nu-
trition groups (95% confidence interval),
which means that enteral nutrition could
also be associated with an increased
mortality. Additionally, despite the ad-
justment declared by the authors, a
higher rate of patients were submitted
to the parenteral route, even in the
medical group, and, according to Table
1, the parenteral group included more
severe patients (higher Acute Physiol-
ogy and Chronic Health Evaluation II,
mechanical ventilation, renal replace-
ment, Sequential Organ Failure Assess-
ment score).

This type of conclusion, blaming par-
enteral nutrition for mortality in sepsis,
increases the risk of dualism in the nu-
tritional support of the patient with sep-
sis. This could add more bewilderment to
a topic as complex as sepsis treatment,
where each recommendation requires a
firm body of evidence.
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The author replies:

I would like to thank Dr. Ortiz-Leyba
and colleagues for their interest in our
study (1) and their insightful review. In
their letter to the editor, the authors
complement our previously highlighted
study limitations and point out the im-
portance of treatment factors in sepsis
such as appropriate antibiotic therapy or
fluid resuscitation, which were not cov-
ered in our analysis. We certainly agree
that adjustment for these factors would
have reinforced the results of multivariate
analysis. Unfortunately, we were unable to
control these factors because of the obser-
vational, 1-day point prevalence design of
our study with its limitation to such time-
dependent interventions missed by Dr. Or-
tiz-Leyba. Hence, it remains inconclusive
from our study whether patients received
an appropriate antibiotic therapy or fluid
resuscitation in their early stage of disease
and to what extent this might have influ-
enced our results.

In the second part of their letter, the
authors claim that there are no differ-
ences in mortality among the different
nutrition strategies. This is not true.
There are significant differences in the
global group comparison (p � 0.013). If
the group of no nutrition is compared
with each of the three others (exclusively
enteral, exclusively parenteral, mixed nu-
trition), no significant differences could
indeed be detected. However, because the
sample sizes are relatively low, these
comparisons do not reach sufficient sta-
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tistical power to conclude that differences
do not really exist. Also, we cannot follow
the conclusion that enteral nutrition
could be associated with an increased
mortality because the 95% confidence in-
terval of the odds ratio overlaps with that
of the parenteral nutrition. In contrast, it
can be concluded from the estimated
95% confidence intervals that the proba-
bility that enteral nutrition confers a
higher risk than parenteral nutrition is
approximately 0.016, i.e., rather small.

Finally, we disagree that our conclu-
sion seems to be too risky. It was clearly
not our intention to imply causality be-
tween parenteral nutrition and mortality,
which is beyond the scope of an observa-
tional study. We deliberately used the
term “association,” which in our opinion
best reflects the hypothesis-generating,
not hypothesis-corroborating result of
our study. This, in fact, does not add more
bewilderment to the complex topic of sepsis
treatment but rather emphasizes once
more the need for level I studies confirm-
ing the superiority of enteral nutrition in
sepsis as demanded by Ortiz-Leyba and
colleagues. The so-called “dualism in nu-
tritional support” does not exist. The cur-
rent recommendations suggest that nu-
trition should be given early and
preferentially via the enteral route (2, 3).
Two of the three studies cited by the
authors support these recommendations
(4, 5). Appropriately administered, glyce-
mic-controlled parenteral nutrition
should be viewed as a second choice for
patients with clear contraindications to
enteral feeding or in patients with accu-
mulating energy deficit within their first
week of intensive care unit stay indicat-
ing an insufficient enteral nutrition.
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Fetal outcomes of critically ill
pregnant women

To the Editor:
In a recent study Cartin-Ceba et al (1)

reported on pregnant women admitted to
the intensive care unit (ICU) during a 10-
year period to mainly assess the fetal out-
come of this group. We would like to focus
on three main points in their report.

1. In the introduction it is stated that “to
date published studies addressing
pregnancy related admissions to the
ICU have reported that the vast major-
ity occur in postpartum period but do
not address the effect of ICU care and
ICU complication to the outcome of
the fetus.” We would like to address
this statement first.

We reported a cohort of women rep-
resenting a large obstetrical unit of our
tertiary center (approximately 11,000
births/yr) with an ICU admission rate of
0.8/1000 births. Twenty-nine percent
were nonobstetrical admissions (medical
and surgical complications and none of
which were trauma and/or drug over-
dose). Maternal death occurred in the ob-
stetrical group, similar to the two cases
reported by the authors. However, 70%
were antepartum cases and this reflects
the nature of the center: obstetrical ser-
vice along with ICU facility, i.e., all cases
were admitted under the fetal–maternal
medicine division and further required
ICU admissions. All were viable pregnan-
cies as early as 22 weeks gestation, and
we reported no fetal/neonatal demise (2).

2. The authors reported 93 pregnant pa-
tients admitted to the ICU with critical
nonobstetrical causes and describe ad-

verse fetal outcomes being related to
maternal shock, need for blood trans-
fusion, and lower gestational age.
However, it seems that 20 women
(21.5%) were diagnosed with abor-
tions, thus viable pregnancy was not
considered and most pregnancies in
this group were “incidental.” Further-
more, 15 cases (17%) were related to
trauma and 17 (18%) to drug overdose;
altogether, these points pose the question
of the diagnosis and severity of the pri-
mary injury together with a serious socio-
economic bias and lack of antenatal care,
rather than an influence of the gestational
age at diagnosis and the race bias stated
by the authors. We are concerned that
the authors’ conclusions represent these
selection biases rather than the true re-
quirements of the antenatal manage-
ment of this group of women.

3. The authors do not separately report
the fetal outcome in the group of med-
ical conditions complicating preg-
nancy that required ICU care and in
which the fetus was of a real concern,
rather than “an incidental finding.” It
is not stated what extent of obstetrical
care was offered before and after ad-
mission, thus leaving as they state an
influence of the gestational age at di-
agnosis, i.e., antenatal care, fetal well-
being assessment, antenatal steroids
for fetal lung maturation, and a
“round-the-clock” specialist multidis-
ciplinary approach deciding the time
and mode of delivery. In our opinion,
these considerations are critical for
the decision making and the outcome
of the mother–fetus dyad facing med-
ical complications of pregnancy. The
other determinants of the fetal out-
come as identified by the authors are
direct indicators of the maternal state
and only secondarily of fetal/neonatal
outcome. Thus, as shown by our
group and many others, if the mater-
nal state is carefully addressed, then
the fetal/neonatal outcome is superior
to the one reported in this study (3, 4).
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The authors reply:
We thank Grisaru-Granovsky et al for

their interest in our article (1) and for
their insightful comments. Before ad-
dressing the specific comments that were
raised, we want to emphasize that the
main objective of our article was to de-
scribe the risk factors associated with
poor fetal outcomes in maternal admis-
sions to the intensive care unit (ICU) for
primary nonobstetrical causes.

The study cited by Grisaru-Granovsky
et al (2) does indeed describe antepartum
ICU cases; however, outcome data were
focused on prediction of maternal mor-
tality and not on fetal complications. In
addition, the authors did not include any
patients admitted for primary nonobstet-
rical causes. In fact, they excluded 14
patients (29% of the sample) with pre-
existing medical/surgical conditions who
presumably had preplanned ICU admis-
sions without acute decompensation. The
fetal mortality was not specifically stated
in the published article, but we appreci-
ate that this important finding has now
been reported by them. This notwith-
standing, the majority of publications re-
lated to obstetrical admissions to the ICU
has focused on the postpartum period,
and both ours and the cited article are
some of the few that have reported the
opposite.

Regarding the second comment, we
would like to clarify our data. The reference
to abortion refers to the fetal outcome in
pregnant women with a viable fetus at ICU
admission. Also, we have acknowledged the
race disparity in the limitations of the
study, and we do not believe either this or
socioeconomic status can be inferred from

the diagnosis of “trauma” and “drug over-
dose.” We cannot address the socioeco-
nomic bias of the study because this was
not assessed in this retrospective study.
Furthermore, although there were more
fetal deaths in the incidental pregnancy
group, there were no statistical differences
in the fetal deaths between the two groups.
In addition, the statistical difference be-
tween the two groups in the presence of
antenatal care decreased after adjustment
for severity of illness in a multivariable
analysis.

Finally, we consider that incidental
pregnancies in the ICU are a real concern
and see no reason to exclude them from the
study. In fact, they represent the same
physiologic stress to the mother as a known
pregnancy. Also, we do agree that informa-
tion regarding preadmission obstetrical
care is an important influence on fetal out-
come in a critically ill mother. Further-
more, we clarify that all patients admitted
were evaluated and comanaged by “around
the clock” multidisciplinary specialists in-
cluding obstetric and perinatal care and
intensivists. However, we respectfully dis-
agree that our identified indicators of ma-
ternal state only secondarily indicate fetal
outcome. In contrast, we believe, as stated
by Grisaru-Granovsky et al, that there is a
strong interdependent “mother–fetus
dyad,” in which the maternal state has pro-
found direct effects on fetal well-being. This
is one of the important messages that our
article intends for the reader to appreciate.

Grisaru-Granovsky et al (3) state that
compared to the findings of our study su-
perior fetal outcome has been previously
reported. However, the aim of this cited
study to support their claims was focused
specifically to “describe the effect of pro-
longed antepartum mechanical ventilatory
support on the mother and neonate” and
reported on only three patients. As such,
these data cannot be generalized to a larger
population as we have reported.
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Evaluation of 30-day mortality of
levosimendan versus enoximone

To the Editor:

In their article on levosimendan
Fuhrmann et al (1) use the log-rank test to
show a statistically significant difference
in survival at 30 days for patients treated
with levosimendan. The log-rank test
they used also takes the time-to-death
into account, which may be clinically rel-
evant when deaths continue to occur for
many months or years after the interven-
tion (e.g., heart failure, cancer). However,
I do not see the relevance here because
Figure 2 shows that mortality stabilized
at day 10. Another straightforward com-
parison of absolute numbers of death at
day 30 with the chi-square or Fisher’s
exact test would have been fine or even
preferable. However, the results would
have been much less impressive with a p
value of 0.2 when the survival of 11 of 16
versus 6 of 16 is compared. It is mislead-
ing that the authors state in the abstract
that “Survival rate at 30 days was signif-
icantly higher in the levosimendan-
treated group (69%, 11 of 16) compared
with the enoximone group (37%, 6 of 16,
p � 0.023).” Without mentioning the log-
rank test, they suggest that mortality at
30 days was statistically different but p
value at day 30 is actually 0.2 with chi-
square. We can only speculate if this is
just a matter of sample size or if there is
no difference at all at the end? Should
we conclude that patients on levosi-
mendan died more slowly but at the end
no significant difference in survival was
observed?
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Levosimendan or enoximone in
refractory cardiogenic shock?

To the Editor:
In the August issue, Fuhrmann et al

(1) published the results of an open-label,
single-institution study of the mortality
of patients with cardiogenic shock follow-
ing myocardial infarction. From April
2003 to July 2005 the authors random-
ized 32 patients, who despite percutane-
ous coronary interventions, intra-aortic
balloon counterpulsation, and inotropic
amines, remained in cardiogenic shock to
a continuous infusion of levosimendan or
enoximone. The investigation was
stopped early after an interim analysis
had demonstrated an enormous survival
benefit in the levosimendan arm of the
study. Eleven of 16 patients (69%) sur-
vived in the levosimendan group. In con-
trast, only 6 of 16 (37%) treated with
enoximone left the hospital alive.

After an a priori sample size calcu-
lation, the authors had planned to in-
clude 88 patients in their investigation.
Furthermore, one interim analysis was
stipulated.

I wonder what prompted the authors
to do the first and only interim analysis
after including only 32 of the planned 88
patients? How was it determined, before
the investigation, that the first interim
analysis should be done after including
36.4% of the expected number of patients
needed to draw a firm conclusion?

Why was the study performed as an
open-label investigation? With a single-
institution, unblinded design it has been
straightforward, for the investigators, to
continuously evaluate a difference in
mortality rates in the two groups. Can
we feel confident that a premature in-
terim analysis and early termination of
the study was not influenced by this
knowledge?

The fact that the decision to stop the
trial was supported by the authors’ insti-
tutional ethics committee is not reassur-
ing. It was the very same committee that
had accepted a methodologically imper-
fect study protocol in the first place.

Levosimendan was administered in a
one dose that fits all manner whereas
enoximone was titrated to achieve the
“best hemodynamic response.” Why this
difference?

The circulation of the patients was
supported with intra-aortic balloon coun-
terpulsation. The authors “applied stan-
dard formulas for calculation of . . . sys-
temic vascular resistance index . . ..”
What standard method was used to cal-
culate the vascular resistance in a sce-
nario where the arterial blood pressure
was significantly different in the upper
and lower part of the body? The 60-sec
periods, where the support was turned
off, are not long enough for the vigilance
continuous cardiac output system to re-
liably re-estimate cardiac output.

The authors finish by acknowledging
“Because of the open-label character of
this study, a bias cannot be entirely ex-
cluded. Hence, we believe that interpre-
tation of these results is limited.” It
would have been preferable had the
methodologic limitations and concerns
discouraged the authors from using a ti-
tle that does not suggest the slightest
doubt about the quality and results of the
research (1). It would have been even
better if the authors had refrained from
submitting the article for publication and
had awaited “A larger, multicenter clini-
cal trial of double-blind, randomized de-
sign . . .” (1).
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Experience with donation after
cardiac death

To the Editor:
Naim et al. (1) briefly mentioned in

the discussion of their study that narcot-
ics and benzodiazepines were used when
withdrawing life support for donation af-
ter cardiac death to treat pain and anxiety
while recognizing the unintended side ef-
fects of possibly hastening death. They
also remarked that the doctrine of double
effect has been well supported in end-of-
life care and by the Supreme Court (1).

Some of the patients who were de-
scribed in the study by Naim et al. raised
some questions. For example, patient 8, a
17-yr-old boy whose weight was only 34
kg, and suffered a hypoxic ischemic en-
cephalopathy after a cardiac arrest, re-
ceived 850 �g of fentanyl and 10 mg of
midazolam from extubation to death.
Death occurred 11 mins after extubation.
Although the details regarding the his-
tory of this patient are not available, it is
not difficult to assume that he was unre-
sponsive and moribund. In conse-
quence, the purpose of these medica-
tions, in such dosages as given to this
patient is controversial. The same ques-
tions can be raised for patient 9.

I want to make clear that I fully sup-
port the practice of donation after cardiac
death, and I commend the honesty of the
authors of the study. However, in refer-
ence to patients 8 and 9, it is my impres-
sion that both narcotics and benzodiaz-
epines were given to treat the pain and
anxiety of the patient’s family, nurses,
and doctors.
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