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Circulation

Evaluation of the microcirculation

Microcirculation has become a major topic of interest. Sev-
eral studies have shown that microcirculatory alterations
frequently occur in patients with septic shock, and that
these alterations are correlated with the development of
organ failure and death. Although direct visualization is
now feasible, indirect measurements are more commonly
used at the bedside. Among the indirect measurements,
measurements of tissue carbon dioxide pressure can be
used. These measurements can be obtained non-invasively
either in the stomach (gastric tonometry) or in the sub-
lingual area. Creteur et al. [1] investigated in 18 patients
with septic shock the relationship between sublingual
microvascular perfusion, assessed using an orthogonal
polarization spectral imaging device, and sublingual
and gastric carbon dioxide pressure. They observed an
inverse relationship between microvascular perfusion
and sublingual to arterial carbon dioxide pressure gap.
Dobutamine administration, at a dose of 5 pug/kg min~",
increased microvascular perfusion and decreased sub-
lingual carbon dioxide. In addition, measurements of
carbon dioxide pressure in the gastric and sublingual
areas were highly related. These findings suggest that
regional microcirculatory flow is the main determinant
of sublingual carbon dioxide pressure. In addition, these
findings suggest that the sublingual area can be used as
a surrogate of other microvascular beds, including the
splanchnic area. The accompanying editorial by Ince [2]
discussed the determinants of a raised tissue carbon
dioxide pressure. Although mitochondrial dysfunction
may be evoked, the inverse relationship between perfusion
and carbon dioxide pressure suggest that the altered flow,
rather than mitochondrial dysfunction, was responsible for
the elevated carbon dioxide.

Increased permeability and local dysoxia may also
be related to microvascular alterations. In 9 patients with
septic shock and 7 patients with severe sepsis, Jorgensen
et al. [3] evaluated the colorectal permeability and local
dysoxia. A homemade microdialysis probe was inserted
in the rectum to measure rectal lactate production and
calculation of rectal to blood lactate gradient as a marker
of local dysoxia. Intestinal permeability was assessed
using isotopic substances, by rectal infusion of %°™Tc-
DTPA and evaluation of cumulative recovery of this
substance in the plasma at 1h. Colorectal permeability
was increased in sepsis, and especially in patients with
septic shock. Similarly, lactate levels and lactate gradients
were increased in patients with septic shock and in
patients with severe sepsis. The severity of permeability
alterations was correlated with lactate gradients. These
results suggest that gut permeability alterations and local
dysoxia occur in the large intestine. Although there is no
proof of a cause-and-effect mechanism, it is likely that
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both were sharing a common cause, and microcirculatory
alterations may be one of these causes.

A place for echocardiography?

The echocardiographic evaluation of the patient in cir-
culatory failure is now feasible, both by trans-thoracic
and trans-esophageal route. Cardiac output, indices of left
and right ventricular dysfunction, intravascular pressure
and volumes, and indices of fluid responsiveness can be
measured; however, the acquisition of some of these in-
dices may require a large experience in echocardiography.
Vieillard-Baron et al. [4] focused their attention on four
indices obtained by trans-esophageal echocardiography
that may be sufficient to evaluate right and left ventricular
function and fluid responsiveness: left ventricular ejection
fraction; right ventricular end-diastolic area and detection
of paradoxical septum motion; and respiratory changes
in superior vena cava diameter. These indices were either
quantified by full-trained investigators or qualitatively
assessed (normal, moderately altered, severely altered)
by intensivists trained in echocardiography. Eighty-three
evaluations were performed in 30 patients in septic shock,
and a very satisfactory agreement between qualitative
and quantitative assessment was observed. These results
suggest that intensivists with a minimal echocardiographic
training can rapidly categorize cardiovascular dysfunction
in patients with septic shock. This qualitative analysis
can be obtained within a couple of minutes. Although
monitoring will still be intermittent, rapid and repeated
analysis of the cardiovascular function by is now feasible.

Treatment of hemodynamic alterations

Decreased vascular tone is a key finding in patients with
septic shock. Vasopressor agents are used to correct
hypotension and adrenergic agents are classically used
for this purpose. Among these agents, norepinephrine is
one of the most potent and one of the most commonly
used; however, adrenergic compounds are pro-arrhythmic,
have metabolic and immunologic effects. In addition,
septic patients often present with resistance to adrenergic
agents, which usually, but not always, can be overcome
by an increase in norepinephrine dosages. Vasopressin
deficiency seems to occur in patients with septic shock
and arginine vasopressin administration may be an al-
ternative to norepinephrine; however, concerns were
raised on the safety of vasopressin, which may impair
splanchnic perfusion. Lauzier et al. [5] conducted a small
(n=23) randomized study to compare the effectiveness
and safety of norepinephrine and arginine vasopressin in
the therapy of early septic shock (< 12h of duration).
Patients were randomized to receive either drug as the sole
vasopressor agent; accordingly, very high doses (higher
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than usually recommended) of vasopressin were used
(up to 0.20 U/min). In one-third of the patients treated
with vasopressin, the maximal dose of vasopressin was
insufficient to restore blood pressure and norepinephrine
had to be added. Vasopressin improved renal function
compared with norepinephrine. Splanchnic perfusion,
evaluated using gastric tonometry, was not affected by
norepinephrine or vasopressin. One patient treated with
vasopressin developed myocardial ischemia. Although
this study was limited by the very small sample size, it
suggests that vasopressin may be an excellent alternative
to norepinephrine; however, the safety of high doses
of vasopressin can be questioned, as illustrated by the
development of myocardial ischemia.

Factors promoting hemodynamic alterations

Reperfusion injury is frequently observed in organ
transplantation and is associated with microvascular dys-
function, vascular permeability, cellular necrosis and organ
dysfunction. Although pathophysiologic mechanisms are
multiple, the implication of inflammation and coagulation
processes has been demonstrated in experimental condi-
tions. Cottini et al. [6] evaluated in a retrospective study
the factors associated with the development of reperfusion
injury in 60 patients after lung transplant. As expected,
lung reperfusion syndrome was associated with a longer
period of mechanical ventilation and a higher ICU mor-
tality. Several factors were independently associated with
the development of reperfusion injury: the presence of
pulmonary hypertension in native lungs; pulmonary hyper-
tension in the immediate post-transplantation period and
its persistence during the first 48 h, bleeding and difficult
hemostasis during surgery, and requirement for adrenergic
support during the first 48 h. These associations do not
provide insight into the mechanisms leading to reperfusion
injury in lung transplantation; however, identifying risks
factors associated with reperfusion injury may be useful,
both for triage of patients and for implementation of
early interventions aimed at limiting the consequences of
reperfusion injury.

Ethics in the ICU

Several aspects of ethics in the ICU were addressed in the
journal in 2006, namely, satisfaction of family members,
end-of-life practices as reported by nurses and by emer-
gency physicians, and the ethics of critical care research.

End-of-life decisions

Critical care nurses play a pivotal role in end-of-life care in
the ICU. The role of European intensive care nurses in end-

of-life decision making was compared across 17 European
countries by a collaborative group from the Ethics Section
of the European Society of Intensive Care Medicine (the
Ethicus study) [7]. Physicians perceived nurses as involved
to a large extent in end-of-life decisions, but not as initiat-
ing the discussion. Strikingly, the level of perceived par-
ticipation varied across different regions. In the editorial
accompanying this paper, Curtis and Shannon highlighted
the importance of interdisciplinary communication and
collaboration to determine the goals of care [8]. En-
couragement for more qualitative studies to examine
the quality of collaborative decision making from the
perspective of physicians, nurses, and families were
particularly encouraged. Another aspect of end-of-life
care was depicted by Ferrand and Marty in a survey
where 1,069 emergency physicians working in 192 French
emergency mobile units were asked to complete a 40-item
questionnaire about most recent end-of-life decision in
the prehospital setting [9]. The main result from this
study was that treatment withholding and withdrawal was
common in the prehospital setting in France (76.3% of
the answering physicians), and even though decisions are
made for patients by physicians they have not met before,
patients or relatives wishes were frequently not known,
and in 45% of the cases, the end-of-life decision was not
discussed with other physicians. Factors independently
associated with prehospital withdrawal decision included
multiple trauma, intubation, ronic disease with severe
heart failure, acute event with postanoxic coma, emer-
gency physician from a teaching hospital, male patient,
and no sedation. In the accompanying editorial, Rocker re-
minds us that we all need to be wary of decisions made in
haste that cannot be undone, and provides evidence from
literature that determinants of end-of-life decisions may be
subjective [10]. Rocker concludes that in the emergency
room or prehospital setting, broader consultation and less
hasty decision making based on any health care provider’s
perception of “imminent death or futility” are needed to
prevent errors in judgment.

Informed consent

Three studies on informed consent in critical care research
were published in the journal in 2006. Chenaud and col-
leagues performed a prospective observational study to an-
alyze the procedure of informed consent for ICU research
obtained before ICU admission [11]. Data were obtained
from 36 cardiac surgery patients who accepted to partici-
pate in a coagulation study. Information on the study in-
cluded an oral presentation of the coagulation study and an
informative leaflet the day before surgery on the ward. The
finding that 22% of the patients did not know they had par-
ticipated in a study and 25% of the patients could not recall
the study purpose and the related risk raises logically the
question of the ethical value of informed consent in this



setting. In most European countries, emergency research
is now possible with a delayed consent, or a mere waiver.
In a prospective observational study in three Dutch ICUs
Veelo et al. reported the impact of a change in the Dutch
Directive on Medical Research Involving Human Subjects
on the number of eligible ICU patients for medical re-
search [12]. The new directive allows family members to
act as legal representatives for granting consent/assent in
case the patient is himself incapacitated, when the previ-
ous legislation restricted that possibility only to the spouse.
The change in the Dutch Directive has increased the num-
ber of surrogates allowed to give informed consent. Rep-
resentatives felt very confident in their ability to repre-
sent the patients. In turn, patients were equally confident
that their representatives were able to represent them. An
assessment of the impact of the European Directive for
clinical research 2 years after its implementation was pro-
vided in the same issue of the journal [13]. A third study
on informed consent in ICU clinical trials sought to iden-
tify the proportion of critically ill patients able to con-
sent to participation in a randomized controlled trial (RCT)
and to assess to what extent patient consent and relative
assent processes could be conducted according to ethics
committee permissions [14]. From data collected during
the PAC-man study published earlier, only 2.6% of the pa-
tients were able to consent before randomization, and only
one-third of the patients could provide consent retrospec-
tively. Again, this study demonstrates difficulties experi-
enced in obtaining consent from critically ill patients to
participate in medical research and raises important issues
about the ethical basis of the consent process in critical
care. In the accompanying editorial, Lemaire pointed out
the thorough description of each step of the consent pro-
cess, including the need for an authorization to use the data
from a central national ethics board if the patient dies or
never regains consciousness [15]. Lemaire acknowledged
that most legislations of EU member states have recog-
nized that the family is the “natural” legal representative
of any incompetent patient, even when they tried to pro-
pose a system by which any person could designate in ad-
vance his chosen representative, which in fact they rarely
do. In the study by Harvey et al., the fact that when pa-
tients regained mental competence they overwhelmingly
confirmed the decision made earlier on their behalf is ob-
viously a major finding.

Cancer patients

In a prospective study, Rego Lins Fumis and colleagues
evaluated the determinants of satisfaction in 164 relatives
of critically ill cancer patients [16]. Beside the fact that
this is the first study focusing specifically on this patient
population, its finding emphasizes the need for improving
communication skills with patients’ relatives, more specif-
ically regarding information on the prognosis.
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Benoit and colleagues reported outcomes in 37 crit-
ically ill cancer patients requiring cancer chemotherapy
along with life-sustaining support in the ICU or ICU mon-
itoring [17]. Most patients had a high-grade malignancy
and 30% a relapsing disease. In 41% of the cases, a clini-
cally or microbiologically infection was documented; 62%
received mechanical ventilation and 24% dialysis. Mortal-
ity was associated with the need for mechanical ven-
tilation, for instance, hospital mortality was 14% in
non-ventilated patients and 61% in ventilated patients.
The authors concluded that starting chemotherapy in the
ICU for a life-threatening malignancy-related complica-
tion can be lifesaving even when infection or organ failure
is present. As pointed out in the editorial from Azoulay
and Afessa, improvements have been observed in the
prognosis of cancer patients admitted to the ICU, based
on patient selection, advances in the understanding of the
pathophysiology of certain complications, and the use of
non-invasive diagnostic and therapeutic strategies [18].
All these arguments represent a plea for changing our ad-
mission criteria in cancer patients requiring life-sustaining
therapies.

Post ICU and long-term outcome

In an observational cohort study, Walsh and colleagues
documented that, in ICUs that use restrictive transfusion
triggers, up to 80% of the patients had anemia during and
at ICU discharge [19]. The impact of anemia on functional
recovery after intensive care requires investigation. In an
observational cohort study in a single center, Walsh and
colleagues documented the prevalence of anaemia among
ICU survivors at the time of discharge home [20]. Again,
about 80% of the ICU survivors were anaemic, and this
persisted until hospital discharge.

Long-term outcomes and quality of life have been
sought in ICU survivors in two prospective observa-
tional studies. In a single-center study, Griffiths et al.
determined the incidence of sexual dysfunction in 127
patients in their first year after hospital discharge using
a self-report measure [21]. Symptoms of sexual dysfunc-
tion were retrieved in 43.6% of the patients recovering
from critical illness and appeared to be significantly
associated with the presence of post-traumatic stress
disorder symptomatology. In another prospective co-
hort study, Scales and colleagues compared estimates
of pre-morbid health-related quality of life obtained 3
months after ICU discharge from 46 survivors of the
acute respiratory distress syndrome (ARDS) with those of
their substitute decision makers (at study entry) using the
Short Form 36 (SF-36) [22]. Agreement between patients
and their substitute decision makers was poor for all
SF-36 components and differences reached significance in
three domains. Compared with survivors, proxies tended
to underestimate pre-morbid HRQOL. Patient age was
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associated with the mean difference between estimates
for the “Mental Health” domain. In the accompanying
editorial, Granja and Azevedo underlined the major
outcome information provided by HRQOL measurement
and how decision making in critical care patients became
highly influenced by the appreciation of patients’ future
HRQOL [23].

Education

One of the activities of the European Society of Intensive
Care Medicine regarding training in Intensive Care was
reported in the journal: a 3-year project to develop an
internationally acceptable competency-based training pro-
gram in intensive care medicine for Europe [24]. The
aim of the study was to define the core (minimum)
competencies required of a specialist in adult intensive
care medicine. A nominal group of 12 clinicians met in
plenary session to rate the importance of the competence
statements, constructed from over 5,250 suggestions from
57 countries, obtained by using online and postal surveys.
Using consensus techniques (modified Delphi and nominal
group) to enable interested stakeholders to identify and
prioritize core competencies, 102 competence statements
were generated, divided into 12 domains, which are
internationally applicable but still able to accommodate
local requirements. These results provide the foundation
to build an international competency-based training
program for intensive care medicine, and represents an
important step toward the homogenization of the European
educational structure.

Nutrition

The importance of nutrition to the outcome for critically
ill patients is now well recognized, but many questions
remain. Complications occur from both over and under
feeding. To assess the effect of recent Consensus recom-
mendations [25] for energy requirements in critically ill
patients across a range of body mass index (BMI), Zauner
and colleagues [26] measured resting energy expenditure
(REE) using indirect calorimetry. This was compared
with the Consensus recommendations of 25 kcal/kg total
body weight and also estimates obtained from the Har-
ris—Benedict equations and an estimate using ideal body
weight at 25 kcal/kg. The 100 patients recruited had BMIs
in the ranges 18.5-24.9kg/m?> (n=47), 25-29.9 kg/m?
(n=35), 30-34.9kg/m? (n=10), and > 35kg/m? (n=38).
The average measured REE in the BMI groups was 24.8,
22, 20.4 and 16.3 kcal/kg, respectively. As seen in other
studies the Harris—Benedict equation underestimated REE
in critically ill patients and substitution of ideal body
weight for actual body weight underestimated REE in
obese patients. In short, the Consensus recommendations

of 25 kcal/kg provides a reasonable estimate for patients
of normal BMI but becomes increasingly an overestimate
as BMI increases. The authors conclude a different
approach is needed for the increasing numbers of obese
patients.

The evidence favoring use of enteral nutrition (EN)
over parenteral nutrition (PN) comes mainly from studies
in elective surgical or trauma patients. A multicenter,
randomized, unblinded clinical trial comparing early PN
with early “immune enhanced” EN in a heterogeneous
population of critically ill patients was coordinated by
the Italian Group for the Evaluation of Interventions in
Intensive Care Medicine [27]. Total enrollment of 326
patients included 287 without severe sepsis or septic
shock at study entry. An earlier interim analysis of the
patients with severe sepsis or septic shock had shown an
excess mortality in those randomized to early “immune
enhanced” EN [28], after which such patients were ex-
cluded from the trial. Mortality at 28 days was similar in
both EN and PN groups: overall 15.6 vs. 15.1%, and 12 vs.
13.8% in patients without severe sepsis; however, patients
without severe sepsis at study entry had fewer episodes
of severe sepsis or septic shock during their ICU stay,
i.e.,, 7 vs. 19 (p=0.022) and a significantly shorter ICU
stay: 17.6 vs. 21.6 days. It is concluded that PN should
be avoided if EN is possible, even at a low initial intake,
but the authors do not advocate “immune enhanced” EN
pending conclusive evidence of any benefit.

Gastro-intestinal transit

One of the major impediments to early EN is slow gastric
emptying. Gastroparesis is known to be associated with
both type-I and type-II diabetes mellitus. Nguyen and
others [29] hypothesized that gastric emptying would
be slower in critically ill patients with diabetes mellitus
than without. ['3C] octanoic acid breath tests were used
to assess gastric emptying. Twelve critically ill type-II
diabetics were age- and gender matched with 15 non-
diabetics. Other patient characteristics, such as illness
severity assessed by APACHE-II score on the study day,
as well as use of sedation or analgesia, were also similar.
Surprisingly, gastric emptying was quicker in the diabetics
than the matched non-diabetics (or a cohort of unmatched
non-diabetics) and similar to that in healthy volunteers.
While the results might have been an aberration caused
by the relatively small number of patients studied, the
authors cite significant variability in proximal gastric
motor function in diabetics, with some having acceler-
ated liquid gastric emptying. When gastric emptying is
severely impaired, a post-pyloric feeding tube provides
a route to establish EN, but placement can be difficult in
patients with gastric ileus unless endoscopy or radiological
guidance are used. Lee and colleagues [30] conducted an
open study in 20 consecutive ventilated patients to assess



the efficacy of a fixed protocol for placing post-pyloric
feeding tubes. Ten minutes after 10 mg metoclopramide
intravenously, a 140-cm 8-F fine-bore feeding tube was
advanced through a nostril into the stomach (confirmed by
acidic aspirate), and then in 5-cm increments as long as no
resistance was felt. When resistance occurred the tube was
withdrawn 5 cm. The tube was advanced to 95-105 cm,
but if this had not occurred after 20 min, 200 ml of air was
insufflated into the stomach and then further attempts were
made to insert it. In 18 of 20 cases post-pyloric placement
was achieved at the first attempt with four requiring gastric
air insufflation. The authors concluded that this technique
is effective in critically ill patients (detailed protocol
appended to article).

Both constipation and diarrhea are common in criti-
cally ill patients. To determine the influence of severity of
illness, medication, and selective decontamination or defe-
cation, van der Spoel and others [31] studied a cohort of 50
consecutive mechanically ventilated patients who stayed
in the ICU for at least 7 days. Enteral nutrition was started
within 48 h, using a duodenal feeding tube when necessary
and giving lactulose 30 ml tid if no stool was passed after
3—4 days and enemas at physician discretion. Six patients
were excluded because of recent gastrointestinal surgery
or short bowel syndrome. The median time to passage of
stool was 6 days (mean SD 6.2 2.5 days) Twenty-one
patients received an enema a mean of 4.7 days after ad-
mission; diarrhea occurred at least once in 27, usually af-
ter the lactulose. Illness severity, assessed by APACHE-
IT score, and use of selective bowel decontamination did
not affect defecation, but a delay in defecation was associ-
ated with greater use of vasoactive medication and higher
SOFA scores.

Jaundice

To assess the frequency of collateral jaundice, defined as
a serum bilirubin > 2 mg/dl lasting for at least 48 h, in
a heterogenous population of ICU patients, Brienza and
colleagues [32] measured bilirubin concentration in all
patients for 6 months. Patients were excluded if the ICU
stay was less than 48 h or if they had acute or chronic liver
disease. In their cohort of 141 patients, 44 had “jaundice”
(31.2%). In multivariate analysis, risk factors for “jaun-
dice” were severe shock, sepsis, mechanical ventilation
with PEEP > 5 cm H,O, and major surgery. Interestingly,
no relationship was found between use of drugs regarded
as hepatotoxic and the occurrence of jaundice, perhaps
reflecting the low frequency of such events. A trend
towards higher mortality in patients with “jaundice” did
not reach conventional statistical significance (p =0.08)
except in patients with severe shock (p = 0.03) and patients
after major surgery (p =0.01).
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Pediatric and neonatal critical care

Intensive Care Medicine has had another successful year
in presenting new knowledge and comment to the pediatric
and neonatal critical care community.

Ethical aspects of practice

The journal seeks to reflect a wide range of opinion, and to
encourage debate in its editorial and correspondence page
where findings or opinions are controversial. Provoost
et al. [33] presented the results of a survey and expert
review of the use of drugs with life-shortening effects in
neonates and infants. Of the 253 live-born infants who
died over a l-year period and for whom information
was available, drugs were administered directly before
death in 57 (22.5%) cases. They found that physicians
appear to be mistaken about the consequences of their
actions, with some babies receiving lethal doses of drugs
when the intention was only to relieve pain and distress,
whereas other babies in whom it was intended to hasten
death received doses of drugs judged unlikely to achieve
this objective. In an accompanying editorial Truog [34]
discussed the ethical paradigm of the “doctrine of double
intent” and its relevance to end-of-life care in pediatric and
neonatal critical care practice, pointing out that euthanasia
is unlawful in most countries, with the notable exceptions
of Belgium and The Netherlands. The ethics of pediatric
practice were also discussed in a thoughtful editorial
on the dilemma facing practitioners faced with treating
babies with spinal muscular atrophy with respiratory
disease (SMARD) [35]. The author pointed out that many
European pediatricians are dubious about the rightness of
tracheostomy in children with SMARD, as Giannini et
al. [36] reported in two cases.

Mechanical ventilation and respiratory support

It is notoriously difficult to acquire information about
the distribution of ventilation in neonates and children.
Heinrich et al. [37] reported their use of a non-invasive
technique, electrical impedance tomography (EIT), to
determine the spatial distribution of ventilation in both
ventilated and spontaneously breathing neonates. In an
associated editorial, Wolf and Arnold [38], while welcom-
ing the move of EIT from laboratory to bedside, pointed
out that many relevant questions remain to be answered
before EIT can be relied upon to provide clinicians with
online information on lung recruitment and distribution of
ventilation.

As in adults, studies continue to present information
on new modes of respiratory support. Zaramella et al. [39]
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reported the effects of a CPAP delivered by a conventional
infant flow driver and CPAP delivered by a newly designed
helmet on cerebral blood flow (CBF) Although the respi-
ratory effects seemed equivalent, CBF was lower when the
helmet device was used. This finding emphasizes the need
to carefully assess extra-pulmonary as well as pulmonary
effects of new respiratory technologies. Further studies
will clearly be required before the safety of this partic-
ular device can be established. Lindwall et al. [40] also
addressed a safety issue in their report of workplace NO
and NO; concentrations in and around neonatal incubators
during inhaled nitric oxide therapy in conjunction with
nasal CPAP. Reassuringly, they concluded that neither 8-h
time-weighted average nor 15-min short-term exposure
limits were exceeded during normal operation or with
a simulated accident. Two more papers explored new
approaches to the ventilation of pre-term neonates. In
a small randomized cross-over study, Hummler et al. [41]
explored whether ventilation with volume-controlled
SIMV (VC-SIMV) might lead to fewer episodes of
desaturation than “conventional” pressure-controlled
SIMV. Their findings are interesting in that, although they
determined that tidal volume was better maintained with
VC-SIMYV, the duration of significant hypoxemia (defined
as an SpO; < 80%) was not reduced, and conversely, the
incidence of bradycardias was higher with VC-SIMV. In
another study by Herber-Jonat et al. [42], infants were
ventilated with pressure-assisted ventilation using a newly
developed adaptive backup support mode, with and
without pulse-oximetry-guided operation (SpO;-sensitive
backup). The authors reported that SpO,-sensitive adap-
tive backup appeared to be safe and effective in reducing
the incidence and duration of oxygen desaturation in this
short-term trial. Finally, Manna et al. [43] reported on
their use of flexible bronchoscopy in selected patients in
their pediatric ICU. New information which explained the
child’s clinical condition or influenced management was
elicited in (76%) bronchoscopies.

Clinical treatment

Boluyt et al. [44] reported on the process undertaken in
The Netherlands to develop recommendations for resusci-
tation of critically ill neonates and children with hypovol-
emia. The guideline was developed by a rigorous process
which included detailed literature review, consultation,
and peer review. The recommendation resulting from this
process was that the first-choice fluid for resuscitation of
neonates and children with hypovolemia is isotonic saline.
In an editorial in the same issue of the journal, Carcillo
and Tasker [45] review the history of fluid resuscitation
using seminal studies as waypoints (recommended reading
for all intensive care and pediatric trainees).

Two papers and an editorial are related to the important
problem of phrenic nerve injury resulting in diaphragmatic

paralysis as a complication of cardiac surgery [46, 47, 48].
Lemmer et al. [46] reported on the clinical impact of dia-
phragmatic paralysis in a series of 74 children, concluding
that early spontaneous recovery is rare and transthoracic
plication of the paralyzed hemidiaphragm is effective.
Dagan et al. [47] described the clinical course of bilateral
diaphragmatic paralysis in 9 children in whom clinical
recovery occurred within 7 weeks. Issues of diagnosis,
influence on outcome, causation, prevention, and manage-
ment were discussed by Ross-Russell in the accompanying
editorial [49].

A number of reports focussed on general aspects of
pediatric intensive care. Lopez-Herce et al. [50] described
the successful application of transpyloric enteral nutrition
in a large series of critically ill children. Although the
overall rate of complications was small, complications
were more frequent in the 53 children with renal failure in
whom 56.6% required parenteral nutrition, compared with
only 17.5% of the 420 without renal failure. The need to
have a robust surveillance and infection control policy
in pediatric critical care units was stressed by Katragkou
et al. [51] who reported that the use of aminoglycosides
appeared to be an independent risk factor in the acquisition
of imipenem-resistant Acinetobacter baumannii.

The interpretation of acid-base status in the face of
hyperchloremia is not well understood. Taylor et al. [52]
reported that correcting for chloride using the principles
of Stewart’s physicochemical theory produced a dramatic
improvement in the relationship between anion gap, base
deficit, and bicarbonate during treatment of children with
diabetic ketoacidosis. They concluded that their simple
bedside tool may be a useful adjunct to guide therapeutic
interventions.

Morris et al. [53] published a report of a national sur-
vey from the UK on monitoring and management of chil-
dren with traumatic brain injury. Only 59% of 127 children
presenting in the emergency room with a Glasgow Coma
Score of 8 or below received ICP monitoring and ICP tar-
gets, and other therapies varied widely. They concluded
that there is an urgent need for greater standardization of
practice founded on the increasingly secure evidence base
in this field. It is interesting to reflect that while it may
be relatively easy to produce peer-evaluated guidance, im-
plementation by units or individual clinicians is in many
instances highly variable (an area worthy of greater focus).

Sepsis and inflammation

Although there is much in common in the pathogenesis,
detection, and management of sepsis across age range, it is
widely recognized that neonates and children require dif-
ferent approaches [54]. Stephens et al. [S5], investigating
the possible role of endotoxin in triggering SIRS, showed
that PICU patients developing SIRS had significantly
lower serum IgG antitoxin core antibodies than those who



did not develop SIRS. The paper was accompanied by an
editorial from Carcillo [56] which neatly encapsulated
much of the current science surrounding the pathogenesis
of SIRS. In a small study, Celebi et al. [49] evaluated
the utility of procalcitonin and C-reactive protein as
markers of inflammation and predictors of organ failure
after pediatric cardiac surgery, concluding that peak PCT
levels were highly predictive of mortality and organ
failure, whereas CRP levels were not. This study must
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