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3. Full barrier precautions
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5. Antiseptic or antibiotic-impregnated catheters
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Table 2. Main point in Infectious Diseases Society of America-Centers for Disease Control and
Prevention guidelines on prevention of central line-associated bloodstream infection

Adopted from reference No.5

6. Dressing care

Az ol 8% dressing® 29vkel HobE 49k,
transparent dressings 5wt ZolsE 73-$-ollA  FlEE
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9. Central line bundle

7helle] =l Apziede] dAAE odlﬂ at7] SlAE 9l
olA 71Ed FEEE olsial|oF ). of

z
L% b gERS et a% &4 ghov] &9

v5—
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= F23l g-EE5S Table 20 Aelslit}

2 =
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Seizures in Cr

Seizures and convulsions are of interest for the specialist
in critical care medicine.

Convulsive seizures and, in particular, status epilepticus
(SE) are well-known emergencies requiring prompt and ag-
gressive therapy. The treatment of a seizure itself can cause
respiratory and hemodynamic depression and require admis-
sion to an ICU. The specialized neurologic ICU brings to
the attention of the intensivist difficult cases of electrical
disturbances in the brain that in the past were referred to
neurologists. Finally, continuous EEG monitoring has dis-
closed problems previously unsuspected (non-convulsive epi-
leptic activity).

Seizures represent EEG and behavioral paroxysms as a
consequence of electrical neurological derangement. Seizures
are usually described as focal or generalized motor convul-
sions. Other, nonconvulsive seizures are also common which
requires close evaluation for detection and diagnosis. Due to
the underlying conditions and derangements common to crit-
ically ill patients, they are prone to conditions appropriate
for the manifestation of the entire spectrum of seizure dis-
orders. Common etiologies of seizures in the ICU are pri-
mary neurological pathology or secondary to critical illness
and clinical management. Alterations in neurotransmitter sen-
sitivity via up- or down regulation of receptors, a decrease
in inhibition, or alterations in membrane pump functions may
contribute to the high incidence of seizures in an ICU.

Prevalent precipitants of seizures are hypoxia ischemia,
intracranial mass lesions, drug toxicity, and metabolic ab-
normalities.

For optimal treatment, early diagnosis of the seizure and
its cause is important.

Most seizures can be treated or controlled. Attention
should be paid on underlying cause and correcting any me-
dical problems. SE needs emergent treatment to prevent ir-

reversible brain damage and severe metabolic derangements.

B Refresher Course H

itical Care

However, treatment of seizures with anticonvulsants is not
without risks, proper diagnosis and selection of drugs are
important.

Seizures and SE in the ICU or neurologic ICU can be
categorized into two groups. Those patients admitted to the
ICU because of recurrent seizures requiring more aggressive
treatment, and those admitted with underlying medical or
surgical causes whom develop seizures while staying in the
ICU.

Definition

Seizure, especially SE is a serious medical emergency.
The International Classification of Epileptic Seizures de-
scribed SE as “any seizure lasting more than 30 minutes or
intermittent seizures from which the patient did not regain
consciousness lasting for more than 30 minutes”. More re-
cently, Lowenstein suggested that “we should not wait 10
minutes or longer before instituting a treatment protocol for
SE”. It was defined overt convulsive SE as two or more
generalized convulsions without full recovery of conscious-
ness between seizures, or continuous convulsive activity for
more than 10 minutes by Treiman and colleagues. SE
should be considered if a seizure persists more than 5 mi-

nutes because very few single seizures last that long.
Classification

Based on seizure semiology, two major types of SE are
classified. The first type is generalized SE, subdivided into
two groups: 1) generalized convulsive SE (GCSE), and 2)
non convulsive generalized SE(NCSE), including petit mal
status. The second type is partial SE, subdivided into two
groups: simple partial SE and complex partial SE (Table 1).
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Table 1. Common presentation of seizures in the ICU

Seizure type

Clinical expression

Focal motor

Generalized tonic-clonic
Complex-partial

Nonconvulsive status epilepticus

Face or limb motor seizure, no alteration of sensorium
Loss of consciousness, generalized convulsions
Disturbed sensorium, automatisms common

Disturbed sensorium or loss of consciousness

Table 2. Complications of critical illness increasing seizure predisposition

Hypoxia/ischemia
Drug/substance toxicity

Antibiotics, Antidepressants, Antipsychotics, Bronchodilators, Local anesthetics, Immunosuppressives

Cocaine, Amphetamines, Phencyclidine
Drug/substance withdrawal

Barbiturates, Benzodiazepines, Opioids, Alcohol
Infection and fever
Metabolic abnormalities

Hypophosphatemia, Hypocalcemia, Hypoglycemia, Renal/hepatic dysfunction

Surgical injury (craniotomy)

Table 3. Common etiologies of seizures in the ICU

Neurological pathology
Neurovascular, Stroke, Arteriovenous malformations,
Hemorrhage
Tumor
Primary, Metastatic
CNS infection
Abscess, Meningitis, Encephalitis
Inflammatory disease
Vasculitis, Acute disseminated encephalomyelitis
Traumatic head injury
Contusion, Hemorrhage
Primary epilepsy
Primary CNS metabolic disturbance (inherited)

Etiologies

Seizures and SE can be caused by various etiologies.
(Table 2 & Table 3) Common etiologies are anticonvulsant
drug withdrawal and alcohol related seizures. Other common
etiologies include stroke, drug toxicities, CNS infection, tu-
mor, and metabolic etiologies. In another study, the leading
etiologies for adult SE cases were low antiepileptic drug
levels, followed by stroke. In a series of patients with non-
convulsive SE (NCSE), it was found that hypoxia or anoxia
as the most frequent etiology followed by CVD. CNS in-

fections are more common etiologies in some countries.

Diagnosis

NCSE, in many cases, is under diagnosed conditions in
these critically ill patients. After convulsive SE, non-convul-
sive seizures may persist, even after clinical seizures have
stopped. It was found that 14% of subjects with convulsive
SE who stopped clinical seizures showed persistent electro-
graphic SE on EEG, and 48% had intermittent electro-
graphic seizures in the Richmond study.

Non-convulsive seizures have been reported in 34% of
patients in neurologic ICU, 16% of severe head trauma pa-
tients, and 8% of comatose patients who had no prior his-
tory of seizures.

They concluded that 24 hours was a reasonable time us-
ing continuous EEG monitoring for non-convulsive seizures
in non-comatose patients for screening purpose, but 48
hours or more may be needed in comatose patients.

About in half of patients with SE, they are associated
with some acute etiology. Further investigation may be in
order, such as lumbar puncture and brain CT/MRI, to rule
out possible acute structural lesion or infectious condition of
CNS.

Management

Treatment of SE should immediately be started within 5
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minutes of seizure activity or after two bouts of seizures
without full recovery of consciousness.

In the setting of acute brain injury, treatment usually
should be initiated after a single self-limited seizure. Speci-
fic treatments and selection of appropriate anti-epileptic drug
(AED) are important.

Other general supportive cares should be given with mon-
itoring of vital signs including blood pressure and EKG.
Also proper fluid resuscitation and use of vasopressors may
be needed.

If seizures persist longer than 30 minutes, IV drugs, such

as, benzodiazepines, midazolam, and barbiturates should be
considered. In GCSE and the use of IV AEDs usually re-
quires intubation for airway and mechanical ventilation. The
treatment stategy is to treat underlying causes and also stop-

ping the seizures.
Prognosis
The overall mortality after SE was 21% in Rochester

study and 22% in Richmond study, which are the two of

the largest such studies.

Table 4. Typical EEG presentation of GCSE and NCSE

Classic GCSE

Generalized spike or sharp wave pattern?begins from a normal background rhythm. SE is characterized by an unremitting spike ac-
tivity or, more commonly, a crescendo?decrescendo pattern of major motor ictal periods interspersed with lower voltage parox-
ysmal activity. No abrupt termination or “postictal depression” is observed, unlike the aftermath of simple seizures.

NCSE

EEG is variable, and a number of EEG patterns are recognized. Generally, seizures such as complex?partial status resemble their
non-SE counterparts.

Table 5. Management of Brief Single ICU Seizure (<60 s)

* Observe. Eliminate etiology.

Consider chronic therapy: PHT (15-20 mg/kg) or fosphenytoin (15-20 mg/kg PHT equivalents [PE]) loading dose and 300-400
mg/d. Goal serum level of 10-20 /£ g/mL or free level 1-2 /£ g/mL.

* PHT intolerant patients: intravenousforal VPA (15-20 mg/kg load, maintenance 600-3000 mg/d) or oral CBZ (600-1200 mg/d).
Seizure precautions: padded bed rails, increased observation.

*

Table 6. Treatment of ICU Recurrent or Refractory Seizures Over 5 min or More Than Two Discrete Seizures Without Recovery of
Consciousness

ABC: preserve airway and oxygenation by intubation.

* Measure blood glucose at bedside. Give 100 mg iv thiamine and glucose, only if <40-60 mg/100 dL or unable to have a fast
result. At the same time draw blood for blood count, electrolytes, liver enzymes, creatinine kinase, toxicology screen, arterial
blood gases, and AED levels.

* Immediate intravenous BDZs: lorazepam (5-10 mg), DZ (20-40 mg), or midazolam (5-20 mg) over 5 min.

PHT loading dose of 20 mg/kg at 50 mg/min or fosphenytoin, 20 mg/kg PE at 150 mg/min. Consider VPA intravenous load of

15-20 mg/kg, maintenance 400-600 mg every 6 h in PHT-intolerant patients.

Continuous EEG, if available.

If seizures continue, PHT or fosphenytoin (additional 5-10 mg/kg or 5-10 mg/kg PE).

Consider VPA intravenous load of 15-20 mg/kg, maintenance 400-600 mg every 6 h.

If seizures continue for more than 60 min: diagnose Refractory Status and institute pharmacological EEG seizure suppression, 10-

to 20-s burst suppression, if necessary, with propofol (2 mg/kg iv bolus and 100-150 « g/kg/min infusion) or thiopental (3-4 mg/kg

iv bolus and 0.3-0.4 mg/kg/min). Hemodynamic support consists of fluids, pressors, and inotropes.

Once EEG suppressed, complete loading of anticonvulsant. Add more BDZ if necessary, and consider weaning infusion agent sev-

eral hours later (preferably 12-24 h) while optimal serum anticonvulsant levels are documented.

* If seizures persist, consider prolonged barbiturate or anesthetic coma with pentobarbital (12 mg/kg at 0.2-0.4 mg/kg/min followed

by an infusion of 0.25-2.0 mg/kg/h) for continued EEG suppression.

%

% % ok




&M3|: Seizures in Critical Care

The one month outcome of adult patients with SE
showed that the mortality rate of patients with prolonged
SE (lasting over 60 minutes) was 32%, compared with
2.7% in patients whose SE lasting 30-59 minutes. Mortality
was increased in older patients.(older than 70 years)

Recent study of Koubeissi and Alshekhlee found an over-
all in-hospital mortality of 3.45% in a study of 11,580 hos-
pitalized patient cohort with GCSE in the US.

About 20% of surviving patients were discharged to re-
habilitation facilities and 76% were discharged home. Me-
chanical ventilation was associated with three fold higher
mortality rate compared with those without it. This study al-
so confirmed that older age was associated with higher
mortality. The highest reported mortality rates have been
52%. It was found that 18% of patients with NCSE died.
Those patients in the acute medical group had significantly
higher mortality rates (27%) than patients in the cryptogenic
(18%) or epilepsy (3%) group.

Summary

Seizures can occur in critically ill patients in the ICU/
NICU or elsewhere. It is important to identify potential un-
derlying causes, particularly those potentially treatable ones,
such as metabolic disturbances, fever, hypoxia, and dug re-
lated conditions.

In case of SE, treatment should begin as soon as possible

and continue to treat until it is verified with EEG or the
patient recovers.

Non-convulsive seizures are under diagnosed. In some in-
stances, seizures in critical patients are non-convulsive and
can be only diagnosed with EEG monitoring. It is recom-
mended that continuous EEG monitoring should be consid-
ered in critically ill patients with altered mentality, in those
whom with acute brain injury, prior history of seizure/epi-
lepsy, altered mentality/coma, abnormal eye movements, or
subtle twitching. Non-convulsive seizures are usually asso-
ciated with metabolic stress, increased edema and mass ef-
fect, and poorer clinical outcome. Proper diagnosis and

managements are needed to improve the outcome.
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New Pain, Agitation, Delirium Guidelines

Critical Care Nursing, University of Tennessee Health Science Center, Memphis, TN, USA

Carol L. Thompson

Abstract

In 2012 the Society of Critical Care Medicine revised its
2002 guidelines.

“Clinical Practice Guidelines for the Sustained Use of
Sedatives and Analgesics in the Critically Il Adult.” Revi-
sions have been made based on current scientific literature
that has been evaluated using the GRADE methodology. The
growing understanding of the interrelationship between pain,
agitation, and delirium of patients in the ICU forged the
need to create a guideline that addressed these three as-
pects. Advances in the reliability and validity of assessment
measures as well as outcome evidence of pharmacologic in-
terventions have directed updated recommendations for pa-

tient care.

Optimal comfort during the ICU stay has been a con-
sistent goal of critical care. Heavy sedation had been thought
to meet this goal. However more recent evidence suggests
that short and long term comfort are not maximized by this
approach. Sedated patients still have recall of significant
pain, and delirium effects can increase length of stay, finan-
cial costs, cognitive impairment, and mortality [1].

Significant advances in the evidence regarding measure-
ment and management of pain, agitation, and delirium have
been made in the decade since the last guidelines [2,3]. The
latest guidelines were based on an evaluation of the science
using the GRADE methodology. Psychometric and feasibility
analysis of the common tools to individually assess pain,
sedation, and delirium were compared based on the most
current evidence. Comparisons of medications as well as
route and titration effects have yielded new considerations
in management.

Pain has both short and long term effects on patients in

the ICU. Pain management continues to need significant

improvement. Patients in the hospital frequently (77%) re-
called moderate to severe pain during their ICU stay[4]; and
6 months after discharge 38% report pain as their most
traumatic memory of the ICU stay[5]. The most reliable
and valid measures for assessment are self-report if the pa-
tient is able but the behavioral scales of Behavioral Pain
Scale (BPS) and Critical Care Pain Observational Tool (CPOT)
if the patient is not able to communicate. Opioids for
non-neuropathic pain but adding gabapentin or carbamaze-
pine if neuropathic pain is recommended.

Regular monitoring of agitation is recommended using the
Richmond Agitation and Sedation Scale (RASS) or Seda-
tion-Agitation Scale (SAS) instruments. When a patient de-
velops agitation the first step would be to try to identify
and treat the cause. Analgesics, frequent orientation, and en-
vironmental management for sleep are recommended before
sedation. Light levels of sedation are recommended either
by interruption approaches and/or titration of medications.
Non-benzodiazepines are preferred for pharmacological man-
agement [6].

Delirium is experienced by up to 80% of mechanically
ventilated patients in the ICU [7]. Delirium is associated
with increased mortality, length of stay, and impairment.
Pathophysiology is poorly understood at this time. Early
mobilization reduces the incidence and duration of delirium
[8]. Managing the environment to promote sleep is re-
commended. Regular monitoring of delirium is recommended
using the Confusion Assessment Method for the ICU (CAM-
ICU) or the ICU Delirium Screening Checklist (ICDSC).

Protocols integrating pain, agitation, and delirium assess-
ment and interventions are recommended for best patient
comes. The route and duration of medications can have a
significant impact on short and long term outcomes. Use of
an interdisciplinary team approach at individualizing and op-

timizing care is recommended. Further research is needed
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for continual updating of these guidelines.
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What’s New with the New Definition of ARDS?

Intensive Care Unit, University Hospital and University of Geneva, Geneva, Switzerland

L. Brochard

The history of the Acute Respiratory Distress Syndrome
(ARDS) is strongly linked with the modern history of Criti-
cal Care Medicine. The first definition of ARDS was pro-
posed with the first description of this syndrome in 1967".
Following this initial report, numerous definitions have been
proposed, whereas no specific biomarker ever emerged. The
Lung Injury Score proposed by John Murray and colleagues
in 1988 was a first step in trying to get a more formal and
universal definition for a common diagnosisz.

In 1994 an important step occurred with the Americano-
European Consensus Conference (AECC) using the PaO2/
FiO2 ratio as the main criterion to diagnose either Acute
Lung Injury (ALI) for a ratio lower than 300 mmHg and
ARDS as a subgroup having a ratio inferior to 200 mm
Hgs.

The great benefit of this definition has been to make
possible the inclusion of thousands of patients into large
randomized clinical trials using the knowledge gained from
physiopathology through experimental and clinical studies. A
much better understanding of the interactions between the
ventilator and the patient has undoubtedly allowed major ad-
vances in the management of this syndrome.

Numerous criticisms arose concerning the different criteria
used in this definition, including a lack of specificity re-
garding lung pathology (diffuse alveolar damage)4, a poor
inter-observer reliability regarding X-Ray features and a ma-
jor heterogeneity concerning patients grouped under the
heading "ALI".

The European Society of Intensive Care Medicine (ESICM)
decided to generate a task force to propose a new defini-
tion: this was done in Berlin, based on the work of a
group of experts™®. The objectives of such a definition d’un

are to allow enrollment of patients into clinical trials and

also to help clinicians in better identifying, for their daily
practice, patients suffering from this syndrome and applying
the most appropriate management. The difficulty for this ex-
ercise is the lack of gold standard and the need to rely on
different kinds of validity, mainly face validity and pre-
dictive validity.

The definition was published in the JAMA and Intensive
Care Medicine™. The latter publication includes examples of
X-Ray compatible, non compatible of equivocal regarding
the diagnosis of ARDS. The PaO2/FiO2 ratio remains the
cornerstone of the definition and needs to be calculated un-
der a minimum of 5 cmH20 of positive end-expiratory
pressure (PEEP).

Management of pulmonary or extra-pulmonary ARDS do
not differ but at least one risk factor examination (whatever
the preferred technique used) becomes necessary to rule out
edema primarily caused by left ventricular failure or fluid
overload. At the opposite, a wedge pulmonary artery pres-
sure (PAPO) below 18 mm Hg is not anymore a requisite,
since a true ARDS can be associated with high values.

The most significant change is the separation into three
groups of ARDS severity: the first category corresponds to
patients with a PaO2/FiO2 ratio between 300 et 200 mmHg
(mild ARDS), the second between 200 et 100 (moderate
ARDS) and the last equal or below 100 mmHg (severe
ARDS). Although the separation thresholds are somewhat
arbitrary the main message with this classification is to in-
dicate that the management of these three groups is dif-
ferent.

The first point is to remind clinicians that (mild ARDS)
must be recognized as ARDS and therefore receive lung
protective ventilation. The preceding group (ALI non-ARDS)

was often left unrecognized as needing specific ventilation
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settings. The group of mild ARDS was considered as the
sole group who may benefit from an attempt of non in-
vasive ventilation although more research is needed. This
group should receive a low PEEP level, whereas a high
PEEP will benefit patients with severe ARDS and some or
all patients with moderate ARDS.

Several techniques must be reserved to severe ARDS like
prone positioning, use of neuromuscular blockers or most
techniques of extracorporeal oxygenation or CO2 removal.
Although the limit between the three groups needs to be in-
dividually discussed, it gives important indications to clini-
cians about the appropriate approaches. This classification

should also result in a better stratification for clinical trials.
So, What’S New?

The Berlin definition may look disappointing in terms of
new advances in pathophysiology especially because no gold
standard exists, including biomarkers or histological find-
ings7.

A modest improvement can be expected for clinical trials,
allowing a better stratification and having a slightly impro-
ved description of the criteria (minimum of PEEP, X-ray,
and high pressure pulmonary edema). But the main interest
is to clearly indicate that, based on the results of clinical
trials, the clinical management should differ between the three
categories of ARDS severity (mild, moderate or severe).

Hopefully, this should benefit to the ICU patients.

Pr Laurent Brochard. Service des Soins Intensifs, Départe-

ment d’Anesthésiologie, Pharmacologie et Soins Intensifs.

Hopitaux Universitaires de Geneve. Rue Gabrielle-Perret-

Gentil, 4. 1205 Geneve, Suisse. Laurent.brochard@hcuge.ch
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Making Sense of EPANic and Early PN
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Michael J O'Leary

Abstract

Although it is well established that early initiation (within
48 hours) of enteral feeding (EN), when compared with de-
layed initiation, is associated with improved outcomes in
critically ill patients, it is not clear that the same applies if
nutrition is given by the parenteral route (PN). Meta-analy-
ses of clinical trials suggest that PN when compared to EN
is associated with increased complications and increased
costs without any benefit on outcomes. Most studies have
not specifically focused on the importance of early nutrition,
however. Expert guidelines therefore vary on their recom-
mendations regarding the timing of introduction of PN. In
this presentation the background to clinical decision-making
in the use of PN early in critically ill patients will be re-
viewed in the context of two recent large randomized con-
trolled trials, the EPANIC study from Europe and the Early
PN Trial from Australia and New Zealand.

Early institution of nutritional support, that is commence-
ment within 24-48 hours of intensive care unit (ICU) ad-
mission, is now considered a standard of care for critically
ill patients. Most data supporting this intervention applies
only to enteral routes of feeding, however. Although meta-
analyses suggest that there is no significant difference be-
tween the use of parenteral nutrition (PN) versus enteral nu-
trition (EN) in terms of mortality in patients with critical
illness [1], PN has been consistently shown to be associated
with increased infectious complications [1,2] and increased
costs.

Recently opinions from expert groups have diverged as to
when PN should be introduced to critically ill patients. In
part this may be related to differences in the availability of

less immune suppressant PN solutions between countries. In

North America therefore, Canadian, SCCM & ASPEN
guidelines have suggested that it is fine to delay the use of
PN for up to 7 days if enteral feeding cannot be estab-
lished [3,4], whereas in Europe it is recommended that PN
be initiated if enteral feeding cannot be established within
two days [5]. In order to attempt to answer this question
Casaer and colleagues conducted a randomized, controlled
clinical trial of early versus late initiation of PN, in supple-
ment to EN, in over 4,500 patients [6]. There was no mor-
tality difference between the two treatments but late ini-
tiation of PN was associated with faster recovery and fewer
complications, as compared with early initiation.

The Casaer trial is open to a number of criticisms. First,
early PN subjects initially received 20% dextrose, whereas
the late PN arm received only 5% dextrose. The former
could cause hyperglycaemia and a requirement for insulin
administration, both associated with increased infections, lon-
ger ICU stay and overall worse outcomes [7]. Contrary to
guideline recommendations [8,9] calorie intake was excessive
and protein intake low, which would be expected to reduce
any benefit from supplemental PN. Sixty percent of patients
followed cardiac surgery, a group with a low incidence of
malnutrition and generally tolerant of enteral nutrition (EN)
that would not normally be administered early PN. Despite
this, initiation of EN was delayed until the second day in
ICU, even though guidelines recommend that EN commence
as soon as possible after ICU admission.

We have questioned the role of early PN in a different
way. Retrospective review of data from the Australian &
New Zealand feeding guidelines study [10] suggested that
there was a group of patients that did not have an absolute
contraindication to early EN but that nonetheless in the
opinion of treating clinicians were not prescribed early EN.

Simpson and Doig reviewed the evidence for PN versus EN



in critically ill patients, considering high-quality studies only
[2]. They found that use of PN in these studies was asso-
ciated with better mortality outcomes, but this signal ap-
peared to be entirely explained by the results of studies
where PN was started early against delayed EN, whereas
when PN and EN were started at the same time there was
no advantage of PN. It is possible, therefore, that in pa-
tients that are not able to receive EN within 48 h of ICU
admission, commencement of PN during this time period is
associated with better outcomes than giving no nutrition.

To answer the question “should PN be commenced
‘early” where EN is not going to be given ‘early’?”, we re-
cruited 1,430 patients on the first day of ICU admission in
whom the treating clinician determined that EN would not
be commenced today or tomorrow, and randomized them to
receive PN commenced within 24 h of admission versus
standard care. The primary end-point of the study was
all-cause mortality at day 60 following ICU admission.
Secondary end-points included quality of life and physical
function at day 60, days of clinically significant organ fail-
ure, infection rates, ICU and hospital length of stay, days
of invasive mechanical ventilation, days of renal replacement
therapy, days of treatment for pressure ulcers and days of
antibiotic usage. In addition, we measured mid-arm muscle
circumference, and recorded the Subjective Global Assessment
(SGA) items scoring muscle wasting and fat loss twice each
week while the patient was in the study ICU.

Unlike EPANIC, the patient population was moderately
sick with combined group day-60 mortality approximately
22%. This was despite the recruited patients also being a
principally surgical group (>60%). Sixty two percent had a
gastrointestinal admission diagnosis, with less than 20% hav-
ing a cardiovascular diagnosis. The paper has been sub-
mitted for publication and the study results will be
presented.

Given the significant criticisms that can be leveled at
EPANIC the results appear to have little implication for
current clinical practice, certainly as occurs in Australia and
New Zealand. At best, EPANIC suggests we should not use
PN early and indiscriminately in patients that can be fed
enterally and that we should be careful in not giving ex-
cessive calories early in critical illness. In patients in whom

early EN is not going to be established EPANIC does not

Michael J O’Leary: Making Sense of EPANic and Early PN

confirm that PN is contraindicated, and the Early PN Trial
may provide some useful new information to guide manage-
ment in this patient group.

Further research is now needed to define the role of nov-
el PN constituents, such as glutamine and lipid emulsions
based on omega-3 fatty acid in modulating outcomes in

critically ill patients that are administered early PN.
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Corticosteroid Treatment in ARDS
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diator)Eo] = WHellA] AQE 1 FExct w3k #HlE
ol| 4] 22"} (hyaline membrane)o] FA =31, H| A 2A] A
(pulmonary surfactant)®] 3}&2 =4 9l 7]5F Al
Halrp Aol AsE FrgHl o F429 HE
o] slero] WA o ZA A Fhamte] ofauIc.

Ak 4 Q7+ ARDSS] Wl g Aol whE

(cortlcostetOId)J o] 23 A=l Jv=El= Adbell dEiA
Amsa, o QAYe) A Edsel NEA
<ol sl Aelstarzt 3t

2H|Zo] =+ H|HAEZ (nontranscriptional  pathway)<]
Alzur s FEAG Az W vkt ﬂiﬂ‘;"ﬂi
(signaling pathway)oll -8 Fo 24 7
£ wAdT 3 wARB AL 7 3
dharlel W s §EE BEATD, 9F 3
A FAR R 23 AFA wiAEE A
£A7IH, BAER HE F3 widFe] A2 (adhesion)
3l o] & (migration)s A AIteh. wbA], ARDSellA] 2
T BT AT 2HRo|E X8 § el
Holal, ZH|Ro|EF o]dste] HAAL dFe YL
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=
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FRbgol WAE L, o]k A folle LHZo|=7} 3
As AIVE o Fk A oM ofstEE FElEe] B
IEHA gh7]7ke] opd 2F o]4e] A Al 2H| R
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Paradigm Shift in Mechanical Ventilation:
Lung—Protective Ventilation (Limiting Tidal Volume
and Airway Plateau Pressure) and Early Liberation

Eﬁiﬂfw_m(renal replacement ther-
AAuto gy L42H 52 A
AR ol izt 42 i
T AchelFE -ﬁ‘—% J:I $=4, Ventilator Induced Lung
Injury, VILI) (D. Dreyfuss and G. Saumon, AJRCCM
157;(1):294-323, 1998; A. S. Slutsky, AJRCCM 163;(3):
599-600, 2001). V¥ 7] F wWeEld=LH oz FelA
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, Tela Wl sEe) dRle galel] olalde A
2 (shear stress)ol] 2|3t & E-d-3l(atelectotrauma)”E
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she ko] dashl HAdx HEo dF 7] el
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Lung-Protective Ventilation, H-E3 27|

20004 861%-& ulAoZ  AJsiE]  Acute Respiratory

Distress Syndrome Network %17~ ZAIHR. G. Brower, et al.
NEJM 342;18:1301-1308, 2000)= “VT 6 mli/kg of predicted
body weight PBW)&} HH 7| 7] Eﬂ-]"ul'ild,(plateau pressure,
Pp)S 30 cmH,0 m|Tto 2 A4-83F FrollA] “VT 12 mljkg
of PBWS} Ppl 50 cmH,O ®|uto 2 AL83F o) ulslo]
oAl 2 AFEGL% vs. 39.8%) AIE WEZE o
%, 94 4 <4(acute lung injury, ALI)Z} ARDS 37}9]
ol¥HET AUES NG AL D& U EFow
tidal volume)S o83t “Hl-RH3% 317 ZTZEFZ"L o]A|
Q1% 3] Hge] 9% &4lo] HUCkR. P. Dellinger,
et al., CCM 36;(1):296-327, 2008). Ae|gH oz o|ZAF
(predicted body weight)> Al ZAg AHlF(actual body
weight, ABW)Z}= th& Z S22, ABWE o] &3t U3]%
T2 ANHETtE = ko] KT, S, Leary, et al,
European Journal of Anaesthesiology 17;(11):698-703, 2000).
HE Jo o3| aFekolgt 4.8 mlkg of PBW” M9 24
o]E2H o 2= “6 mlkg of PBW'7} A% U3 T Feko
Z <A AkS. M. Tenney and J. E. Remmers, Nature
197;,4862:54-56, 1963).
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A (inspiratory pause)E ©]&ste] A FAL + g9low,
VILL HAE #2817 4% 30 amH0 vge
A% e AR 9

%.7]% oksk(positive end-expiratory pressure, PEEP)<- |
A2 Uz fA%] A E Haseta o
HZ7} oHA] sl A (de-recruitment) S HFA| s}
aglo g H el 23t BrpE el A4 (hypoxemia)
S H4&3 4 vt wiEol PEEPS @3l HATE o
H =% (compliance) & NAA7I= A o]flolE FPA
& &S (fraction of inspired O, FiO)E &3l = A
gto 24 A& =A)(oxygen toxicity)e Isl= dHlolE &
<©°] =Eco}J. C. Richard, et al, AJRCCM 163;(7):1609-
1613, 2001). 243 PEEPo] o] AXEolxd] w4
obF = xele] ojx7} QAW 0 cmH.O0 PEEP (zero
PEEP, ZEEP)®] AH4- #|4h4Ze] oF3l, ol g3h7] s
2 (ventilator-associated pneumonia)®] Z7} L2]aL o] Z <l
gt AEe] Zrhel Felo] QJrKF. Manzano, et al, CCM
36;(8):2225-2231, 2008; P. G. H. Metnitz, ICM 35;(5):
816-824, 2009). ¥HFH o & 524 cmH,0 AXE9 PEEPL
StAsta FWE e AL IR E HAATH oA A
7] 715 FA L] whAS ZAEAZIEHM. 0. Meade, D. J. et
al.,, JAMA 299;(6):637-645, 2008; R. G. Brower, et al.,
NEJM 351;(4):327-336, 2004; M. Briel, et al., JAMA
303;(9):865-873, 2010). &1} o]E& el PEEPS & T¢}H
7ol Adgol® el o] Hxe] PEEPo] HA S A9l
2, w3 olWAl o2 =AE A9 Aol telAE o}
£ =%k oA7F la, w3k HA3 PEEPe AR
W ol tEA = obF7EA] 243 il AalA 9l
I+ ¢k ey ¢b3-8-% 314 (pressure-volume curve)<
|83t lower inflection pointE PEEP 2o & o]&3}%
< ull Fx3 AIAE EAokJ. Villar, CCM 34(5):1311-
1318, 2006).

ALI/ARDS 225 tige® 3F dighe] A5ellA A
231 PEEPT} 7|E=Wehs Ew FiOol A-g3ts FA3
PEEPS A-&3}3 ] PplS 30 cmH,0 (AVEOLI trial)oll
A 40 cmHO (LOVS trial) w|ete g AAsiglon,
EXPRESS trial< PpeakE 30 cmH,O W|Hto @ (-A|3}+=
Z o] PEEPS AFg3l9ltl vl ALJARDS AE|7} ofyd
$A4F dgon @ 7ol AFU] ZEEFES UL
713 A 5-12 ecmH,O Ao, HE 8 cmH,0 H X9
PEEPS A8l tHR. M. Determann, et al., Critical Care
14(1), article R1, 2010; L. Mascia, et al., JAMA 304;(23):
2620-2627, 2010.; S. Sundar, et al., Anesthesiology 114;(5):
1102-1110, 2011). uwfEol o]k 3tz Aelell wal Ppls

(ROt
il
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frAshE A X049 PEEP o] &
J7hEek H 2o AT ATRES U U3
SEEHE AgslA FY “E2 PEEPS A8t 7o
“H-BT 3] ZEEF7 Fa3t Ao Fof 9low
(M. O. Meade, et al., JAMA 299;(6):637-645, 2008; R. G.
Brower, et al., NEIM 351;(4):327-336, 2004; A. Mercat, et
al, JAMA 299;(6):646-655, 2008), €3] ARDS 3z}l oj
A ALL $Ake] 79 HobE 10 cmH0 ©o]4re] Al
H o g E2 PEEPS A&3ste Zlo] AEES /Mis B
o] F9JthM. Bricl, et al., JAMA, 303(9):865-873, 2010).
ALI/ARDS 3z}lol|A] “H-H% 37| Z2Ed7S A&
s dells Yubdlez Fesla 9lert ALI EE
ARDS7} oyl 3habe] 7ol oA e U =
& PEEPS A&3te “dl-BE 37 ZzeE o] Hild|
A E AEgs] geZ wirb glek. 2@ ALIJARDS
Aol Aol A 71AIF QlF 27l AA7E VILIE 538
HEGE BE A3t A2 5 = ZAF ALJARDS &
el7F o #Ate] QlF #H7] Foll= ALJARDSE A4
T dus T 2Hsledok Ak Gajic 5 7%
T A ALL A7) obd 2 32%E U oZ ¥

30 cmH,0 =|9HS
7_‘

;aol— 7«]3_; R

(oo Al

& 71 Aol A 2] A 5L ool tid
A9] 24%NA ALIZE ARG o] oA dhAkol A
O Ee ATFRL AL A3 Bele] dglor], 6
mlkg of PBW"S} Hlizste] A3|ZFaFo] 1 ml 5718
79 ALI A 1842 13w Irksitka skedeko.
Gajic, et al., CCM 32;(9):1817-1824, 2004). g+ F3kA}A
4 ©A] ALIJARDS7F 909 374 3261615 o
& TA ATONAE AT 8] 4847 ol Fol 62%04]
ARDS7} vEASISI a1, o] = L3I FFFo] 700 ml o] A<l
o‘l‘7]‘ F folo]gdoem o] 7 _ﬁL ARDS A _Acr]/l‘]o
2.664l =tk 31 THO. Gajic, et al,. ICM 31;(7):922-926,
2005). ©]2]ol%= “TV 10 ml/kg of PBW” AH&73} “TV 6
ml/kg of PBW” A+-&-3F -& H]3Z3 Determann 52 17
9}, A7) o]A¥ Fedsle] “TV 10-12 ml/kg of PBW,
PEEP 3-5 cmH,0” A&7 “TV 6-8 mlkg of PBW,
PEEP 8-10 cmH,0” AH-&3F FollA] # 2% HEE vl
3t Mascia 52 A7 ZAFoAE 2 L3I FFI 4
WH o2 2 PEEPE AH&she wollA ALL Aol
R ol§ 7ty AV HAEAE =JHR. M. Deter-
Critical Care 14(1), article R1, 2010; L.
Mascia, et al., JAMA, 304;(23):2620-2627, 2010).

o1ge FH NI W] TEEIS ARAE
“6-8 ml/kg of PBW (dependent on respiratory acidosis)” £
ol ALJARDSell WialiAle FH E2 PEEPS A &3l

oy et ol

mann, et al.,
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(Limiting Tidal Volume and Airway Plateau Pressure) and Early Liberation

ALYARDS Ael7} obid #hAoll tisAl 8 emH,0 A%
o PEEPOIA Al&sto] £7HE Fios, 8ol e 5
ol Wl qAs] zAske Rol Bl Aew AzkE
g VILIE WAst7] A= PplE 30 cmH,0 w]4t
o2 {FAs= A F<e PEEPY 2318 =84 (compli-
ance)= Bolrtg|3l 317]/3 78] (ventilation/perfusion ratio)
5 ofshAA ANEZI ol Asteii WFe] WAY F
&g AF sFolok kA

Early Liberation of Mechanical Ventilation:

SAT, SBT, ABCDE Protocol

371 S AT A5 A diiA ZEEEE
AA e =9 7+ (awakening) F+5 L8]x Apuk

Eohs AL AT #19] 27] OB U4 2
WA A ZIeHEly EW, et al.,, NEJM 335:1864-69, 1996;
Brook AD, et al., CCM 27:2609-15, 1999). 1285 42
2 % Kress 59 A7 Ay oY AHE Tl
daily interruption of sedation (DIS) o4 @ Ze Z7}
Qo] I AF B 109 B FRAL A 7]
7+e] B2 7hA gheh(Kress JP, et al, NEJM 342:1471-77,
2000). ¢Jv] 9l= DIS At o]x b ZA I} At T
%<& #53F Spontanecous Awakening Trials (SAT) And
Spontaneous Breathing Trials (SBT) 23} AA] 3lz}e]] 9
gl Wbl (self-extubation)o] 2Jv] QA =YL= Bt
SO0 AT B 09 SR FHAL QA A0
G Qox U AYES Ho] FUK(Timothy D
Girard et al. Lancet 371;(9607):126-134, 2008). ©]& A
& Hooper 5 & 715 A1A3E kAol A w22t

52 SreAt ol 4 A48 el
WA R whE 7] old fEE Xﬂ‘?}ﬂﬁi‘:‘r(Michael
H. Hooper, et al., Crit Care Clin 25:515-525, 2009).
L THAA 3hAke] A (delirium) 11‘-4 k<l
7 A 2R YA AL QRS FE S AT
FIE clgto] glgo] FeIAWA Aol tig whE =
%7} B9sh-g A7|AZI(Ely, et al., ICM 27:1892-1900,
2001; Ely, et al, JAMA 291:1753-1762, 2004; Lin, SM.
CCM  32:2254-2259, 2004; Milbrandt E, et al., CCM
32:955-962, 2004; Ouimet, et al., ICM 33:66-73, 2007), =
& el WE A4 27l $5S fESE Zo] F
A4 Aol foldt gast B9 Folw A4 59 o
Az AF FSolE Ego] Hrh(Schweickert WD, et al.,
Lancet 373:1874-1882, 2009). ©]&|dF DIS, SAT, SBT, A=
ol gk =x], a2la z7]e| 55 FEIAA e

ABCDE (Awakening and Breathing Coordination, Delirium

Identification and Management, Early Exercise and Mobility)
protocolol Aek=] 9l th(Vasilevskis, et al., Chest 138;1224-
1233, 2010; Morandi, Alessandro et al., Current Opinion in
Critical Care 17(1):43-49, 2011). ABCDE protocol% o] A 9]
HiE W A7 AFAE 29 FEI JeE, AT F
71 T FIAA FAE A el AAAAA R
FUGEAL 4GS HaRFozA AL THES FE

S A4S BE WEelA wE $EL Adele] 27]
o AFHAY Pt FHA HAS ASAES G
EE A4 5H 4T wE A ARl A et
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Patient Selection
1. Indications

a. In hypoxic respiratory failure due to any cause (primary
or secondary) ECLS should be considered when the risk
of mortality is 50% or greater, and is indicated when the
risk of 80% or greater.

— 50% mortality risk can be identified by a PaO2/FiO2
< 150 on FiO2 > 90% andfor Murray score 2-3

— 80% mortality risk can be identified by a PaO2/FiO2
< 80 on FiO2 > 90% and Murray score 3-4

b. CO2 retention due to asthma or permissive hypercapnia
with a PaCO2
flation pressures (Pplat
for ECLS.

> 80 or inability to achieve safe in-
<

30 cm H20) is an indication

2. Contraindications

There are no absolute contraindications to ECLS, as each
patient is considered individually with respect to risks and
benefits. There are conditions, however, those are known to
be associated with a poor outcome despite ECLS, and can
be considered relative contraindications.

1) Mechanical ventilation at high settings (FiO2 > .9,

Pplat > 30 cm H20) for 7 days or more
2) Major pharmacologic immunosuppression (absolute neu-

trophil count < 400/ml’)

3) CNS hemorrhage that is recent or expanding
Vascular access

VV is preferred for adult respiratory failure when cardiac
function is adequate or mildly depressed. Patients with se-
vere respiratory failure and secondary cardiac failure may
improve on VV support alone. These patients may be ini-
tiated on VV and transitioned to VA or hybrid VVA if

cardiac improvement does not occur. AV access may be
considered for selective CO2 removal in hypercapnic states.
It has the potential complications of arterial access but is a
much simpler circuit. Low flow VV with a pump can be
used for selective CO2 removal when the risk arterial com-
plication is unacceptable. Hybrid VVA can provide partial
cardiac support as well as respiratory support, and is an op-
tion when cardiac function is depressed and does not im-

prove with improved oxygenation following VV support.

Ventilator management

1. The lungs are not used for gas exchange during ECLS,
so avoid aggressive recruitment maneuvers, high levels of
PEEP, or high inflation pressures.

2. Rapid respiratory rates produces added mechanical stress

3. Reasonable initial ventilator settings during ECLS could
be
— decelerating flow (pressure control),

— a respiratory frequency of 4 to 5 per minute,

— modest PEEP (e.g. 10 cm H20),

— and low inflation pressure (e.g.
PEEP, or a PIP of 20 cm H20).

4. Once patients stabilize and sedation can be lightened,

10 cm H20 above

spontaneous ventilation with pressure support ventilation
can be considered. Lighter sedation and supported ven-
tilation may allow mobilization of distal secretions and

may reduce the need for bronchoscopy.
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New Therapy in Sepsis

Aoyt

fal

New guideline for sepsis has been published recently, but
it is not adequate to treat patients with sepsis due to its
high mortality up to 50% and there is an urgent need to
develop new treatments. Many of the mechanisms under-
lying the pathophysiology of sepsis have been uncovered
over the last two decades, but as yet this improvement has
not led to major advances in specific therapies. Attempts to
develop therapies for sepsis have focused on modulating the
immune responses; trials of immunoglobulins, monoclonal
antibodies to endotoxin, inhibitor of Toll-like receptor-4, en-
dotoxin scavengers, monoclonal antibody to TNF-a, recombi-

nant IL-1 receptor antagonist, platelet-activating factor antag-

2 olzhuyet

Ol

mn
e

onists, and steroid. Therapy to other possible mechanisms
about sepsis were also tried; agents with anticoagulant prop-
erties such as antithrombin III, activated protein C, thrombo-
modulin, tissue factor pathway inhibitor, and heparin; statins;
growth hormones; nitric oxide inhibitors and scavengers;
vasopressin analogs; immunostimulation.

Most of these trials had negative results and many rea-
sons have been put forward over the years to explain these
results. Future studies need to be designed to specifically
target patients who can have positive results from these
therapy and the timing of administration of these therapy al-

so should be taken more into consideration.
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Fig. 1. Early goal directed therapy.
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Fig. 3. Heart-Lung interaction. Hemodynamic effects of mechanical ventilation. The cyclic
changes in left ventricular (LV) stroke volume are mainly related to the expiratory decrease in
LV preload due to the inspiratory decrease in right ventricular (RV) filling.
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oflagle] zHAb7]l AdEHtype 1T WA E=A) in-
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2:1 AV block< type I, 3 type II second-degree AV
blockell 2Jslo] RF uvpebd o glow, digFe® QRS
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3) Neurally mediated bradycardia and AV block
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ezt vebd = ek A& HQ dl= vasovagal syn-
cope, hypersensitive carotid sinus syndrome 5°] 121} o]
Slofli= vhoFst Aloll oJsfe] vagotoniaZt ZEHE F 3
t}. Vasovagal syncope, hypersensitive carotid sinus syn-
drome 5 FEAMA 2AlA = vl =EAT vagova-
gal (situational) origin®] bradycardia andfor hypotension-=
FRAACNA vlmA el BAEE, o9 Aozt
intubation, suctioning, increased intracranial pressure, mark-
edly increased blood pressure, urination, defecation, vomiting
o] 9k HEE YAolmg X5 E HQE 3 A &
Aut x| 587} Q3 7o atropines A& Sl
s Ao FEAAA &8 AE3sl=  vecuronium,
atracurium, halothane, fentanyl, succinylcholine &= ]2t
reflex bradycardia®] WS ZAst= Zeoz d3A 9l

3, ol#]gk 7% ©|E] atropine = Aoz AgE

=24 MZZAMUAMe A

A AT ANA = oF 4-30%04 25 o] 4o uRAlx}
tho] EHbE]a, A B9, £49 AE Sl wekA o
th e Ao 1, 2, 3%
veld 4 9o, 1%, 25 (Mobitz I)
gk R o4, AP eE At 97t
ol s Z710l Vel BRI XS vagal tone
o] Aol oJsted LFEMI atropinedl] thEF ¥h-g-o] F}.
7)ol el AX g2 A2 Eo|ul metaboliteo]]

|o
o
4t
k)
T

oste] Uehtes Zler FAEL 5 sy
opioid®] Ap-g-ell oJsle] =AE 7= 3kl 413k P
Q) FARE globd A2 X85 eskA] ofon Fo]
SUAY dbsrl ERkEebH  atropines 0.25-1.0 mgF
Astar, dgo) wEhbA sE ZHA o 23 2.0-3.0 mg) T
AE 4= 9t} ¥l isoproterenol, dopamine, aminophylline
o AEREAl e Aol Frh AWA AZA A=
infranodal blocke] VERd & gz FAbe] FHbe EE
dTs] WAAEe] A&EE A5 WolAd A7d A
ARtE7I7b et 7497t gk sbAwAl ko] ubek
o] Aell gl 2% AR Fo] £ ® el
e 397 B, vk oA Awkeelv Al A7
ZAxeht A type 1T AIxbgke] Vel ol A
A 2g3 Alfshe o] P sl

—

1. M9l Xz X[

Auje] $FA L Aol a Fae] AeiAl EAl)
A Awos Qg dejshs Wt e w 2Sol
fe} olu] WhEA) a2 Aol sheld el o
= (digitalis, beta-blocker, Ca-channel blocker, class IA, IC
antiarthythmic agent), HA3NE o], M= o 34
WA E A £4H(hypothermia, inflammation), H4 73
A, A3 AE31E, hypervagotonia 52 7HsA
oz mAol ekl AR Aol Feel
Al e Kol oFEX e A%e =A ghw
i AdzEE A A =XE desi SgRes
Isoprpterenol, atropine®] ©]-8%|™ (Atropine 0.5-1.0 mgS 5
2 7tde® FA, 23 0.03-0.04 mg/Kg, epinephrine 2-10
g/min, dopamine 5-20 /kg/min, isoproterenol 2-10 g/min 3
S2A, A 9 Agkel WY 7t L AR A
Mzgrle] ed B BRATh 7% Aol
WAZA Ak Al Ax Aeffo] TA =w2 FHu, ¢
25 ofsl H-9l9] Ak Aol A=A TH B=
&
=

o
o or
fit

i
2,
¥
o
0O
o
2
rir
>
ofo
2
N
lo
i
o]
st
£

2. ALy AHIZE7|(Transcutaneous Pacing)

7394 AtzE7)E cath labo] 7hEelAl @S 7
w2 A1 ZF Woll electrode padE | F-ol] F&sli Aluk
1

N Ho

F2 AN F 9B FET ANZA, B2 el A
wlo] 358 Fhsgol B A%, Aol s} oy
sl

X
- bl o
oz AAW AMEEAE A TAY A4S, &

wn
<
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< A er AR =2&5S AR A7A AR

gol 3% 7ol 53] {F&sltt Pade F29
¢, FH & HZ3lE anterior electrode (negative electrode,
cathode)= F=FZSF maximal cardiac impulse - 4
HAXel V3 Xl YXA]F|IL posterior electrode (positive
electrode, anode)+x= anterior electrode®] HitjH oz =
s = scapulaﬂ- thoracic spinous processf’/] Alolof] EH-
2kl gubd o2 2040 msec width®] pulseE 0-200
mA WS4 Fol8 4 QEE Holglow], £% capture
threshold7} F=AY Z&ol wE F&o] A7 =, A
Zate] 4% SPUS BT HAY WE F pudd
Rl 2849 2T 2Y F AW 4ol Yk
3}Aloll A= diazepam, morphines Folsl= Zlo] Ft}
Electrical capture= " pacing spike ¥ oll QRSS} TZ}7} ¢
AstAl Uehds g I ¢ 9, o9k A wb
= kg Feh(E FMSt monitor)e FA st I}

Moz zgo] HEAZ selstolol 3},

3. Ao MHUIXZ27|(Transvenous Pacing) 2|

7AW Avtzge 739 Autzgo vsle] FT <k
Z A © Z (consistent and reliable) AHWFz&-S AJsig 4= 9l
A%, oluAE AR £4 W Adoe] Bestm, 7%
drFo] AT = glo] Agkxlo] gl

2! Programmability

=
[l
il
1o

>
i)

=
A= FZ femoral, subclavian, internal jugular veins
sto] 4+]=]™, 6 Fr bipolar £-2 quadripolar electrode”}
sHA] o] §-Ec). o] %ol JFE ANtETE AY
| =& 3R NAE 7133 subclavian vein
o] Frk A AFdAll= AP Hube
RAO viewZ} 41404 ASghe] 23S aefste=dl
Felsld. gk A9 $1x7F ZAFM energy output,

rate, sensitivity2] 37}A] H4E 2A 3}

2) Energy Output %! Rate

Energy output®] %+F$]= A F(ampere)ZA4 thEF 0.1-20
mA WA ZAIFIEE Fo]da, pulse widthe
1.8 msecZ A= ]9t} Energy outputd g 4 At
o] wiubpeH o} whE £SEolA pacinge AAIFHH output
AR Z71E 45 mARHE AA3] Foquzict o|uf
capture’} LoJUA] ot= AF2] =7]7} capture threshold
o] (capture”t Folvk= 7h A2 AFel Z7]) A9
Ax7F FA-shHd AW 1.0 mA o]ste]u}, ¥HeF 0.5 mA o]
SE YA FAEHYE AF o] Aol vF ZAA embed

A9 Aol Yoz AL of WA AEE

AXE ZE Aol b 9XE 1.0 mA olste A=
ZE T 9lew 1020 mA WA gE FEsh, 30
mA ©]42] Zk2 abrupt capture failure2] $1¥o] 97| uj
ol MzE AXE Ze o] npFsict. 289 #A
o] M Q3 pulse output< threshold FF2ZHE] ZHi& 24l
olgel Aol Alg3tr}. Capture thresholde 3 A=
o] whA A A ¢ (displacement)7t & AE ZH-§ o] & A
stedl =gl HFEE J5E dAFE Aol Frh
7o 7kt o]

Adste A5 rates b 2F9 ko YA
AARsE Zol AV synchronyE A& < Slth. Pulse-
less, asystolic patients‘ﬂ]*‘]% asynchorous mode = Hol 80
3ol B3, 85 HHE mAR 27 el =&

& AR, captureo] -5 Bekele] £ e AU

3) Sensitivity

thold S SHA3 $HFoZAANEFLRE, 52 Aol
A =™ sensitivity”} ## A]demand setting®.Z =] 32,
tloldds 93] HAF (A AAANSE EIH  sensi-
tivity7} 2}o}# asynchronous modeZ Z3txlc}, wlE7] 4F
] & sensitivity testi= 3L-f HulpEHo <F7F 2] wiual
FollA]  sensitivity value®E ZF4 ZA STHAAA
(sensitivityw=  7r4r) AR whgat mbgr)Abelo A
(competition)e] Loi}i= o] sensitivity thresholde]t}. 4
U © & threshold”} 5 mV o] do|xAe] 7S¢ ImV
o], HA3| sensingo] ©]Fo]A|™ sensitivity setting-
A F83FA ko (tNEF sensing threshold®] 25-50%°ll
14), 748 AZAANAE Ao Zegel wel electro-
gram amplitude’} 23] Z4&ET F J 2B F sensitivity S
HAZEAE H4) S A demand modeol] @30 =
= Zlo] qkdsitt.

4) Electrode ?|X|&+Ql

Electroded] 91X+ X—ray(i’ih.—% fluoroscopy) 9l ECGE
geld + 9tk XerayollA & spine®] #Z borderd A}
A AA2] #ZA(left cardiac border)7}7lo]ol] 9] X]slo] ok
shan, tipe Ble @ske Aol F2 f1Xelvh. Lateral
viewol| 4] = cardiac epicardial fat pad® .t} Fo]E 3 mmo]
A4 wolA glojok slM, fat padete] A FAI7} FolE
olglel AAATE SAstolokiich AHEAAL
LBBB$} &7 superior axis & Xo|W Al XHol A&
o] EAE & = Yoy, coronary sinusoll 9]X|sbH

RBBB +inferior axisE H.¢1t}.
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5) EE ZH0H(capture failure)

A, ATHd, AdF, Adadd sol AU,
AZ7AM o7 Aqshgt AZol|A = capture threshold7} &
7}sb, propranolol, verapamil, class IAS-5- #H A, miner-
5% thresholdE& S7HAZ 4 9l vl(digoxin, cal-
cium gluconate, morphine sulfate, lidocaine, atropine-> °3%F

sl

alocorticoid

6) Dual Chamber Temporary Pacing
A4 AANEE M BANAE ANxEE SR
SRR S AR, w488,

SA, WY AnE EUD YH Aol 4des

-

ir
PO
L
frt
o

chamber pacing® 2 AV synchronyE 4|3}

o =t}

7 #®A
A=el A7t HAsta =& parametergo] FEkoH,

sheaths #2 F A5& A4 & A7]L, XrayE ol $
= 1= Tl FFAALE A
T e el el Sdol FotetEE vt
]HL§%7]E *r;q]ﬁl-

EESRER

ok

o]

_Cﬁ
&

>

=
N
o

N

-
pus =

o} oY threshold-ﬂ- AT
o] 7

OI($2) ® %A YAIE AUST| A

(Prophylactic Temporary Pacing) %!
AEIET| MBI B

27 e A &3] RUs|= £AVF % A temporary
pacemaker 41l Ha Aol digt zAEelc) & A Ak
57]_/] J]O/l—] 0:1_‘?_‘_ UH%FFS}E_J_; Od?—'é‘:‘ %]H]—E7]v/l X—l
<=3 Fdsith dE 5 oA -fE Xk (bifascicular

d

[e)
block)e] 3L type II second degree AV blocko|t} 9l&

% & P AN ZAel gew AP AMEAL A
Sebe Aol sk AT B2 FS And 24
WMol EAERA BAlA S WeAHy wE
ol Auig $eetol old EAT AW Ao
S, ol AR BAE vk F B Aol A
i 2% glemz oA ol 9Al w7 o4k
o BWes AMENE 23 9E B A7 2
o Sfefol AES] Zeaael W, AuES o, A
W] Bz £4 Fol UEhd 4 vk wekd SE
Z A¥LE7]E asynchronous mode® Wb}, A 7|42
o Hol% 621A(CF 15 em) o4 WolAA At %
So] 7h7to] &Ffstolop & Aol daHoE, @A,
w2 dlUA 2 AAi
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AlAl H|UOH
[ — |_I—I

10
>+

x
U

el 24

eH T
rancy® FUHE Y sk 44 o] olo]
shch F AR AEs] geAE, 44 wme] 9
A9 54 Flelsks Aol feleldh w, Fog AL,

1) QRS duration

FZ ViolA ¢l QRS Roko] wlz}l LBBB 3 E|$} RBBB
Helel vimo g rEdl, LBBB dElel 7% 140 ms
©]4, RBBB ¥El9] 7Z-F 120 ms o]4o]w A4 wle]

7FsAdel =tk

12 X &2

=N

ro

B Symposium 2: Dysrhythmias Wl

QRS 2IHo| ZEZXIZ

B EEER

r2

2) QRS axis

UulE o 2 Rightward superior axisE No man’s landZ}
3 A, ol HA4HoZ2= & 4 gl QRS WE 9]
o2 o] Weke] QRS axisE Ho|wW A4 wlwe] 754
I g, FElFollAe] QRS axis®h HlMHoll A 2] axis
= o] Aol v Aol A4 wlme] shgAle]

3) SZHQI viQt veo| HEl

WPW Z& o] opyd UubH el QRS aberrancy= A3
A ZAxeke] efell 7PgAR, AA RlmellA & o9}
2] A HI)ol= o3t efe, nAyEl Ak
S

Ui Holt A7t B

4) QRS concordance

AFH F5ol4 QRS wWHeko] positive T negative
2 53t Zlolw, o]dl &7o] o A4 wlwe] 7}
5

ol glor} Kol E7} 24 ¢

5) AFX] +E=2| QRS concordance

L I II §5% EFoA & QRS wWaks Holul A
A o] 7hsAde] Qo

6) Q wave

w12 QRS HlwWol|lA] Q wave’l Y& AG oA A
AAZ 5 AT Aslo] FukdEl A Hl
1]

o
o
=
ot
s
fru
o>
>

7) AV dissociation

ol Holivl 2 FL83% &L7olvh tiF-Ee] Rl
oAlA P waveE THslE Zlo] 414 gEARE, vk Shadd
TEEE AV dissociation &£710] glew A wimo g

Ackg 4 9lek,
8) Fusion beat, capture beat

9) Vi/Vt ratio; QRS deflection®] initial 40 ms¥} terminal
40 ms®] voltage W3Mu]E T3l 18t} 3w 4444 Hl



KI33xt CHStSSAIIErS| HIISt=LHS)

Wl 1 ofstell 414 wlme] 4ol ek,

10) =] 5oll4e QRS duration Xt} Hlwe] 4 e] QRS

duration®] -2 3%

11) 2|53 x4l QRS7} contralateral bundle

branch block &l 4%
12) vheksk QRS ko] e A

13) QRS alternans

44 wime] Ak, Wwe] Fiol vk B X8
o] M gHth W QRS W H4E WAl oS u)
Aubeel AE AR, Aol HAekA ke Bg A4
ulwell F8)4 A EReks Aeleh Agke] el

o} adenosine®|t} verapamil 52| FA|E A& He A
4 Aee dubde g AREA gk dodhor
gtk SRl AT &5 Astes Aldse

o] npe2 st
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W Symposium 4: Abdominal Compartment Syndrome in ICU

Abdominal Compartment Syndrome in ICU
—Pathophysiology

Adoieta oA A Al SR g2l

M =

ox
i

to mu i o2 ot N

Abdominal compartment syndrome I} FZ9|

U S, BROIEE st S oY 47 W 23
A QoA 1 FeAe] AMsglont He B

x
2
R
2
o
of
fo
ot
™
i
(o
fru
e
i
i)
K
X0,
&
A
N

go ox ofN of\

g doz g ofe] AFollA dldiet =2 W
< B3 s glow mdl oFel WHE qdte] 9l
B3 stx Yr}. agloE &8l abdominal compart-
ment syndrome®] WHAJoll thsle] QlAje] RFaiw] HA=
F3 A A oA Ealoll tiste] RUEE st 9w wi¢-
& Zlo] "AAolg. EFo|A4 = abdominal compartment
syndrome®] A} FAHo] 9l risk factor?t abdominal
compartment syndrome®| AlAJol] w]x]= of gkl disle] &
ol X ket

= =
1. Abdominal Compartment Syndrome2| & 2|

27+ Y9t3} intra-abdominal hypertension, H-7+ 3=
T2 AFAle] wel g HYE AXse] FUH A

$9lor} 200413 Al Alabdominal compartment syndrome <3

T3]ollA] o]Foll thdt A& Ao AAl He o
Lx3 et AT oA A A= oS 2
22 L2 (intra-abdominal pressure; IAP): 55
Zhll 3ol = FBH Aeli(steady-state) 2] 3+
oujgtct. FEAllA] A AP 5-7 mmHg ZEZE
1t}
ZtF 2t (abdominal perfusion pressure; APP): Al A
719 {55 AR Yulspe H Tty 5

=t

—_

e o oft

1w

oj
—

2t Ll 112 (intra-abdominal hypertension; IAH): #|

2, e ihgdog 57 Wigte]l 12 mmHg ©]4
sk A5 ovdich

Abdominal compartment syndrome (abdominal com-
partment syndrome; ACS): A& 22 [AP7} 20 mmHg
ol FAE Az AR A7 TleA et A7 FA
o] 3lv 4= Aol

2UXIM abdominal compartment syndrome (primary
ACS): M i Bl 9ol £4olt Aol olstel
A ASE F2 RE £41 A} SAH AL
A8 Dag 497wk

O|X}A abdominal compartment syndrome (secondary
ACS): 5 e IHb ] A3} o]2le] fIjle g wWhARd
A5 dulditt BE didFolv BAER = S
T% 3, vk A x5 Goll oJsle] WA A
Folth F2 HIAl F3hApoll A 2 kA

S
N
lo

2. Abdominal Compartment Syndrome2| 2911} HIT

HAole ¢F o A dF £8 22 5S¢ 74
ol 57 igte]l S713kvta AzE ot T o
o dTollA] ofe] Aol oslo] kst F3kAte A WA
g ¢ der I ulE =3 g E3E EBaska glvh
Intra-abdominal hypertensionel] £]3} abdominal compartment
syndromeo] WHAsl= 191 A W] 7EAE A=)

o] REE e HE, A%, B e ¥

a4, A= 5, S, 2 9 $d

Qo BAIER FEe] 7R B S g 9
& A Aol A AL, Tn Al WP F
8, HLZ, FF 4 5
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gom olzgt 9y 94Vl B 3k wk=A] B
& Aok ghr)
IAH =5 ACSEA Bl Zof thgt A5 Aksd R 2004

W Malbrain 50| AJ#Y3E tpr|f Ao A | 1AP7}
12 mmHg ool RQ 3kab= WahA] FEAANA 54.5%,
) IHA F2AA A 65% o™ HF 1AP7F 12 mmHg7}h
d9E A= WAlolA 24.6%, 2lZHANA 22.5% T
ACS 7|9l #HF IAP7} 20 mmHg7} @2 ASLE 3
Al 35%, A 5%=2 WNIHAl, LA FEAA Bl
A g 2 AEE HARS Rl dubFo s
3} FeAANA 32-54% FE9 1AH, 5-33% AEe
ACS7} WARHE Hasta Qivk A3k HE WS u
IAH®| 75 DA £agkatellA 41-85%, B F5 TF
= W BAbelA 33-41%, AZA ANA 3140%, L
2o Zho|4] & TN E 31% AR W HEZ W
T Qheh ek Aska el glo] £ Fo] dF
5 L o]4Ql A 1AH7} 85%0llAl, ACS7} 25%0l A A
b Bt glo] FiE e okt fle] givkx
HuE|a Q)

3. Abdominal Compartment Syndrome2| AN A&l

ol

olgjgt E7} uigte]l Aol 98t abdominal compart-
ment syndromes AIA| ] ofg] F-glof] HgFE w|X|A =
. $AF R B o] ATl AAEQ A v
S
)

S

|

A Sed B e Wl £3E AR
W A7) s AEAA HE8A Ede Lo
o} o ¥7 kel Z7ktel wheh A8 20 mmHe
o]4+e] abdominal compartment syndromeol| 4]+ organ fail-
ure®] WA ThgAde] g Folxich S W g 2l
ANE 874 Wl v BE AVE 15E AA
g3 g5, ras UL At actate)e] HAE
AT, Agon AL BREE GEAA AT
o I}-&(glomerular filtration rate; GFR)< Hojrmglal 4H
% st 34 AEde 8 A AARE ke
Wob Auhuluh ¥, wlsA4 47k 318 (onocelusive
mesenteric infarction; NOMI) G-o] 3t = 4 Q).
Abdominal compartment syndrome< ¥ &7|Alol] W< o
G A 57 Uikl 458 94HE TR foz
7]

X
B
X2

ol

c

(o]

WAl A7) HlGeEQd 753 282 (functional re-
sidual capacity; FRC)S Zr&A]71c) o]t W3dl= 7%
Sh(airway pressure; Paw)e A<5A17|3 37| P FETE S
O} A ARt Ael], 3H7] Aol 5 AHHPHQ #H Tl

& WojxEzich

a8y Z41- Sk (central venous pressure; CVP)S 237
deAReE AR A sHpreload)oll thal Hehg- o] HA
3ol Bl o F41E Aol
Al wrEk 2 2ol 707 W 4= (intra-cranial pressure;
ICP) “4<5A]7|™ abdominal compartment syndrome®] ®rAj3k
745 3A1 Y] "l T Eolx 473t d3kS v

ol#3t HAle| ZHA @ oeddge

o

=

% intra-abdominal
hypertension®|t} abdominal compartment syndrome®] ®+AY
< ol3EH AYES FVHIvR Hiuxa gl
Ivatury 5= 2] 3FA}ollA] intra-abdominal hypertension©]
WARE FollA] Agel AsiAa AdE, ohiAd ATE
A Zd<4~(multiple organ dysfunction score; MODS)7} 2]}t
Al SV
#H|Aed 2kl A intra-abdominal hypertension®] ¥z} =]
FA, Ag3A T4, A BRe whAle]l {23t AL

159131, Jan J De Waele 55 5 4

feom FEAA AL 7 ztelt M 49 7Izte] FUb
e maeldh olAg W PANAE T F in-
tra

-abdominal hypertensiono] AIgt Fz}ol|A  ]A|EH]
& 7174, olAH e Ve FA, FAA AYE, AR
o] wbAy Fol {23 WA Yk Erslgich Manu
9 HIoAE A3 AA glo] FREAMAC YAIgH
3}}oll 4] intra-abdominal hypertensione] B3t 73-9- At
0| 388% 2% wHAEA] ok #ANA ALESQ 222%
Hr}l Ik} =gk of#] ol tollA  intra-abdominal hyper-
tensione AFEI PHE SHAQD oFRIAE dHA
9lt}. Intra-abdominal hypertension®| A4 Z13isk 73-¢- ab-
dominal compartment syndrome2 2 Z13§slAl =w o] 7
¥ multi-organ failureol] gt A 2@ A)o] wlg Frlst
Al Fo}. X% abdominal compartment syndromeol] ]t A
WE-S 40-100% % Earsta gl

Ao

2 =

Abdominal compartment syndrome= of]3of] 423l of gk
= X Agow F3hAtelA AT A 4 A3
off Az deks wXA Hrh w3F AA dAEe]
SOl Q14 HZoll olste] AL o] Weleh 2

o

T

22 & abdominal compartment syndrome®] Aol <f
v X & Aol thsloe] olol shw fFAe]
oA HE=A] B7F vighel] thele] EUE RS sl
A o] Flof] tislo] BEE=A] Fosfjof dhch

¢

o ok
i 2o
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Management of Abdominal Compartment Syndrome

AR T

AN

Intra Abdominal Pressure (IAP)2| =X

Physical examinationol] 2]&lJ4] abdominal compartment
syndromes o|&sl= Z12 sensitivity®} positive predictive
value7} B 40-60%4toll ¥4 9kl mdF SR o4
3L2 o|u] A (plain film, CT, ultrasound)< H-9b4t5el 9
A& shetele die Ewel HAW Heks FAH=

,3 th. whehbd AJ{AQl vwlHe] HQ3lrt. directE IAP

Aot 2 5747 7€ ol FE o]&Hrh A

ICU°l| A= 14 Fr polyvinyl chloride drains& ©]-&3}+
WS Risin 5°] A|etslP A1t invasive techniquel-ZA]
A A=A kE=th indirect IAPEZAR 2 Pascal®] W
ol] w}2}A] intra gastric pressurel} intra vesical pressureE-
ZA3}A] =) transvesival 24 HHH-2 19841 d )] Krono|
Aokt vk o Z 4 Ha]s}L non invasive techniquel EA]
71 Hol o] &Et) <F 25 cc HE9 salineS W2 ol
27 supine positionol| 4] E-H-2 relaxationA] 7] AEfoll A
expiration®-ol] mid axillary levelollA ZA3}A] =} A
]l deviceg = UFUIAINE K FAZ @o] AE¥]Z
© @t Aoz g3 gt tansgastric 4 W
tinal peristalsis®] <3¢FS HWH-g %olu]z} enteral nutritiono-
29 o]8x¥l+ H S2ZE pelvic masst} hematoma 52
7457k otdEtd & ALEA = e

2 intes-

Abdominal Perfusion Pressure (APP)

APP = MAP - IAP

EAA o Z IAPY ACSY survivaldt eddo] Qi <&
HA om, #H4g 60 mmHg ol AT Aol

survivals €% 4 A}

Therpeutic Options

A

i

= fluidt} mass®Z Qls}o] <t

7+ Qkell XA 1
s A=A *7&% S AY fluidt} massS

= Zeolm

JE
L
o|N

7]‘0

AAs= BHs AgstA "o &

1) Improve abdominal wall compliance

2) Decrease abdominal volume

A zZpAE] sk

a) Improvement of abdominal wall compliance

b) Evacuation of intraluminal contents

¢) Evacuation of abdominal fluid collections

d) Correction of capillary leak and positive fluid balance

T3 non surgical management$} surgical management®

TEsHA =k

A non invasive method?] non surgical menagementE-
A E3}A] =A% medical treatmentol] refractoryslA U} or-
shAl "k =
3t traumal} emergency surgery$-oll abdominal compartment
syndrome©] ol|4-=1c}hH open abdomens AH-&3tc)
o3} e},

gan failure”} 9t} surgical managementE

LaelFe
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Medical Management
1. Evacuation of intraluminal contents

Gastric tube 4% 2 suction, rectal tube 4%, enemaZ
%’6}]/‘1 235 & F 92 endoscopic decompression
el
Gastroprokinetics (metoclopramide, erythromycin)e|t} co-
lonoprokinetics (neostigmine, prostigmine)<> A <lol| w24
Ags & g,

2. Evacuation of extraluminal contents

Paracentesis® 53t ascitet} blood?] evacuations & &=

+< W& 5 vk =E3F bumolu} sepsisoll Al tHEES] flu-
id Yo Z 23l ascited| = E2-0] =t}

Use of Sedation or Neuromuscular Blocker

Abdominal muscle relaxationX]Z <+ AS AEZ
sfjs=oof s}Zlvk. B3 agitationo] Q)
" sedationo] HQ3}c}. Fentanyl> 23|8] H<9+& &€}

| pain controlS

E HI% 9JovuZ fentanylS ALt o}E FES FAH
gt} neuromuscular blockert= VAP X+ muscle weakness

o} Bo] gomz & ;A AL
Body Positioning

Head elevations 205 o] A ™ E<glo] 2 mmHg
AE FH7be 7401 Ho] glou@ 20% olaE Y=
Z}b. TEZF prone positionS B9 SElE AL E EFojgle

22 AL

Correction of Capillary Leak and Positive Fluid
Balance

Z3FAFoN A capillary leak syndromeo] UERA] Eo}
Z7)oll= EGDToll w2}A] aggressivedt fluid replacementE-
AlYstAl Hre}b AN edema’} ZAE 3L 3rd space fluid
accumulation®] Z|A] EHt} ®A] 20% albumin®l] laxis 1A
+ mix3glA] FE= Zo] edemas AAz= d Ego] I
c}. CrystalloidEU]‘ colloidit}h hypertonic saline®] edema®l|
 £ge] Rt HuE g

Continuous Renal Replacement Therapy

Urineo] W} 2A ¢t 3kzxl2bH hemodynamic 317 toler-
abledt wj] whg] CRRTZS AlfslE= Zo| 7t}

Decompressive Laparotomy

Open abdomeng A|#YslA] = E73¢Le] volumes
sh= &I 9l31, o]2 8k temporary abdominal closure
o7k Wbl oA AlsielAl =k oJebrbA wb
Aol goug, A siotsie] A7lelA i of
g e g Aldshd ¥l

o

-— —

Ay o rff ol

Conclusion

IAHo|1 ACS7} ICUClA A < Qlvke Zs 34
A Fol| T3 risk factors ZFetslo] HQoll whebA] Intra-
abdominal pressures ZFAs}= Zo] F 23}, prevention
© ZA] over resuscitations ¥|sl3, IAH7} WHAIMS 7
Qololl wW2hA medical therapys Ale¥s}] whekoll organ
dysfunction®] )71t} medical therapyoll HF-338lA] &+ life
threateningfﬂ' conditiono] 2t A A glo] surgical method S

Asyaliob sk,
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Management of the Open Abdomen
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ABthera

L
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FeATE-A=

el

T

s gheke] A}
Description

1)
=
a5, 2)

1%1,

=

Q)
Contaminated OA developing adherence

Clean OA without adherence
Contaminated OA without adherence
Clean OA developing adherence
Open abdomen with fistula formation
Frozen OA unable to close surgically

EE

o
Table 1. Grade of open abdomen

270l A
Grade
1A
1B
2A
2B

sheh. 7] ghAlellA

o3 | gofolof
OA: Open abdomen.
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3
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Fig. 1. bogota Bag dressing.
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Acute Respiratory Distress Syndrome:
New Definition and Management
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B Refresher Course H

ICU Sedation: Update

Agdiets o #huist w E5 o) ot

2013ydol] WrEE F3FAAoA Q] pain, agitation, delir-
ium®] managementol]l ™t guidelines s}zl Sk}
5470¢] statements”} 4/N= I3 ©]&  nonphamacologic
treatment, environmental optimizationg 7}Zsl 9lom
pain, sedationg $J3] ALE = FAE V|Estn Ur)

B

Delirium®] HZ, X8 9 dutx 7)<l v}l Interdis-
ciplinary ICU team approach’} QE|w AlQlF3tx}4 o]
A] pain, agitation, delirium®] management guideline A}-8-8

28 proctocol ¥t checklist®] AFSS Asrslar gt
P
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Extracorporeal Membrane Oxygenation with
Cardiopulmonary Resuscitation

Athel . o] shehst

3

M =

x| &)=t AbA<2H(Extracorporeal membrane oxygenation;
ECMO)-g o];ﬂoﬂ xLQ:s} oﬂ/q,l;_ 7R oj_-r;]_ =i 7117],
T+ A|&lse3h7] 7] (Heart Lung Machine)ol] 3k A=
1930 thell A1FE gl ew 1950 tl7F E]o] Gibbon Boll
o3l WhHEAL 195410l H|ZA] Demnis o] XSO ZE
AlH] 3] 7]7](Heart Lung bypass system)E A-8-3t
A3 3 S gt 2 AHA37)77 = F2
ARdTE Toll AdEdden A& 237X (Oxygenator)
bk d3 HE ‘:ﬂ(vascular access catheters)?} 313}
@ (heparin) o] 7]1<9] MA, E=zFAAX] (servoregulato-
ry system) 5] H*dEIMS‘—U%“, a2 A 19719 Hill S

TE

Foll =

mio

12

o] 9Eulo] AaZ PiEw g T A7l FAIFEA
Aol Al R ECMO2] Mde] A3 71718 488 5
AAT. o|F AA7FA ECMOol B3 AF 2 <4 A
L2 njek Aoz ukAsle] AA g o HzAxE
2 9 Hgo] A AAFoR A Foluha Y& FA
o]},

Fulell A 19599 2o AMAE o]F Aldulelull Az

HEgl olgo] o]#]$ 7% ECMOS} Ventricular Assist
Device (VAD)ZS 7|A1F Hz AX7} ALEH02 A
ol gkovt o FuEle okt FHollA Y AEH
9] ECMOX.Zof ti3t 3 EiE 1990~19911d A]SthH
Azt AT AelA AP goflo]w] 1 F 3 Flolrp A
Eahglel. el 1 % 20009 W] A A A
F3HAF oA e] ECMO A&l kAl SrhskA]l ¢
skrh 2000t FRE -S43l ECMOS] 7333 A&
o] &/ Hw = go| Zrbslelemd® Extracorporeal car-
diopulmonary resuscitation (ECPR)S] Z}oll tgh B2 of
T7F A= 20072 2008+, #H FAZAE iFo= st
CESARSIF ZAz7} whxsl 2009»# o]Zol L 2 Lol H
FHoz Zrkgle™ ARe 2 F ECMOE A &3t

‘~ \:!1-;(]

T 5

Q'

A9

[e]

WA CPRE A%
=

© E-CPRo|| H#zlo] Aw] Hyz &

Extracorporeal Cardiopulmonary Resuscitation
(ECPR)

A FAl sbd = AAIJT F30,000,0007 ©]
ol Q1 wlge] AHAZ Qskel Anpsied, A% Bl
Av 7 AL 45~58%7HA7E AR % Ao
dEHA A olell wigk y1Ee mAH AAEAE
(Conventional cardiopulmonary resuscitation; CCPR)< 1 &
o W QTE B WA ol gout WA AAE
Al wd AAA ] ALELS 90~95%0l o] 23 HhgIv]
4 AAA Ao 1pAE vge AR ZAA)
g ABAE AL HYste= vlE2 10% vrez A

T

A ek o] AT Ealglel Hets At
29 3219 13uutoz g ok oldl Az ujiE
o 712 CCPRS W3}A17 ECMOZ CPRell 2 -g3}2

L

= 19901t FHHRE] ZAAgA] Al=E o] gk
t}. &z ELSO (Extracorporeal Life Support Organization;
http://www.elsonet.org/) 201211 79 A Fol w22 A x|
ECMO A-&9] 12% R X7} ECPRe] HHog A-g3la

9l ch(Fig. 1).
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Al &=

ECPR< ELSO2] A <lol| wlg} CCPR =% ECMOE A
Eo7I, 0% old WA AYAL g
ECMOE A3 7$2 sha gtk olF 7Foz ¥
ECPRO| #& 7L Be AA5o] HAL 7AA 3 713y
stgont Felel 47t WA ebw, 2Rl 5o F5
kA sporl, feld FA, TS A7} ok A%
Sog F7 2 Ha) gaATE BHa Zo] 1 dF9

==

FZ o]F3 gr}t. olell 2008 Chen
ATE Bl 37 HY9E 1137 5992 CCPRI ECPR
BAste] EAA R §osA] ECPRTQ AZE S
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Fig. 1. ELSO 2012.7 Data (http://www.elsonet.org/).

o] =55 weldlon 1d7HE IE AR Fefgt
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27 AEE 9A] E-CPRE Zﬂ%ﬁi o] $tA vEl
U A& glsld’. 1 & dariA g2 AT o
4 A go] A¥Y=|a glow A ELSOT 20127 A7+
t22 E8 &£ 753H¢ ECPRE Hd =8 F 276

(36.6%)7F ECMO2] ol&o] 7hssllom 27.5%7F A&
o] Blsle ZoE Husla rh(Fig 1).

2y o] tiFEe] A7 Ak el dId @
A5 ez g Agelmg F 100,000 F F 36~
128% A& Asts AA AARA sl = 2 A
5 ZEA S0 F glnt 2w 299 AFAES Y
4 ¢ ARATE doluk& uwll E-CPRE] Aol thdt A7+
sto] o AaE whaEsigivh 2y B2 A Wl
o] ABAAl ECPRE A= AEE 10% HelZ AW
ARA el vlste] FAHOE FofetAl 1 HEFO] U
Apep] g AFE B FAL wE C-CPRo HIEHA =

FA% AolZ BA Fa AAE Urhha ek’ a9
U el o ARA distel = sl 2 8u et
4% Aelo] E-CPRE AWel9S wl C-CPRol| ulsto] 4]
Ze3 AQYA FAT 9 #E 5 felebl 27

A e Al Hasa °‘OU4‘8 20134 A
ANARD oz ofa] FET, AANT, SFAE] A of
Ale] A7} Z 3= 3 (http://clinicaltrials.gov/ct2/show/NCT-
01866141) Y= Folm Sl AE T AFs}
Al #= 3 gl

1

2 =
A v ARAE Cl R B A Lol EA

s 52 X
Tl aE
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Extracorporeal Membrane Oxygenation with Cardiopulmonary Resuscitation
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Il Symposium 5: Neurologic Emergencies in Critical Care l

Neurologic Exam in Critical Care
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2 ol AMEn B WL Adeld, Ax7
o Hane] 4ol g wl vehbe o4 AAAA
AR AR R dlFot o dack oleld wgAH 2
Ag melyl S7Hen o AelAl Rasoh st

M-Q—U;], TN Sl qIZE H3tE Ho|s Folug =7y, F5, 25, AFATE AAFZH 39S
Fo] 7 Ho] Q3 Folok AHAFE £l gl F Aoz QIAsla FEII=AE HAAR 53 &5
o4l 3kzte] Z3f-ole= T4 (oculocephalic  reflex, 27re 9| ZH 4 A4 Z (spinothalamic tract) @ A o] X
doll’s eye reflex)?} = Z1AHEAH(oculovestibular reflex, H, AE, JXBFTL H4EFZ (posterior colum)ol] 2] 3l
caloric tes)E &3l P75 AAZCh FQo ¥HAH Y Ato] sl 4R el 77 o]de] 2 A
7153 AW Table 13+ Zh g otk 2475 AAE A EE 7A g o
- . & EAA R A5E FUE o FEI}=AE &3}
3. 287l dAl
w, EHke] G E o] el T bl A4
+E575 S 59 VY 2 AL, 28 HUg d 7heAe] =k AAFEH A ol iAo
th. 59 =279 BEFE HEsle] T S Felu vidivt A Bok B3t JEAEE 53 QA= 24 HAF
A=A g A FH}de E5 AgAe] 3 Zztolgta dl=dl, v £ EAS A AHE
A ARE & AEE FQstar, TFd AYdE 7 J= YA, T & FHE A= AR, =
< ] AE olAUE AEE +HE HUie 82 Foll = ARE 713A Al AFUS w 7 Fog
0~587tA o] AgS o|AY F & 58o] Aol TFHsles 3 el ok
AL HA A Ao o]2 & FFAA Al $
Table 1. 9 ¥A173 9] 7|5 2 A
] X17 715 Ak
I A 471 Snellen ZFEZ o]-&3F AJHAA, Aok A, ok 7 A}
I, 11 I ol de 2 LrH(CN I) S&Hs} of F, 2 A AA(CN 1)
I, IV, VI °H1°5 TEAE o8] Weke g FF o)A A & FFoleA 2l
v aF 77, AT A9 7L7LX]'—; S TE AA T @ Fa A ¢ =A
VII a9 44 thekgt 2485 AojiA slo] Jr—r HAH o2 FFo]&A
Vv, VII Zraa A} Fo2 7t A5 A(CN V) ¥+ 2 A=—EA(CN VID
VI e 79 A= ol &% A A4 Tandem gait
IX, X TAHubAL, ukA] o} F/] £ Al 3 FelolA B3 FHE A= A SEgE
VII, IX 9] vk 77t e 58, ¥% 2/3 (CN VI, H% 1/3 (CN IX)
X1I 319 F24] & o E Whol AR FHAEA I
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A3 A mlxzl wd 2] ALz H zZAL-82S 3}

5. t.'_"AI‘jl% DE'IAI‘ o—1°] = X“I’"l__;q, EUO] ML_X] 1_‘:]'- ZETHe =

olek7] 18l Bl At LAE Y Tandem gait), WhE

MRS AR 253 QAR 7 R BEE  wulel 5 AART
w Ao WAES oA $EUNSS Kol A -

_ _ 7. _lx S
ADTRZ #REAS AFHE wl ehbes AN, =T
Mg o R vehbes W Ak ek ARANAE A3 EEAES Hsk HE7, WA o
0~437kA ol 23 o] Aol HEFH T2 LT T 7 wifell FHASF WE ARGA oldE 4
ARY £l YT AT WA AL Fee, AE @ S ek FAluigkel 4ete A% 44Y HARE
Azke] $EAAME EATE polio vinsd 2L 8 fARIA e BANToE 2rlelE Were] Fe
ALY £ Aol THo| A WA Ask 3 wure] b bkl Frkh et )
Ak ARANATY wlggdelehd AFAAT ol igkel A% Al S wighel Frelw Aw, S
z70] 98- ou|gHeh(Table 2). 7] 38k Holk A4S0l YehtA e}

WA A vkl A $EE Sl 9l SHE Kot ¥F719 £45E wet 2oz 5§
th AZA o] msdk odfolrlel A om v ol THFFEES AR At EHFSEE AT
UAE ek A AeAl s dbabelur AjlellA vrebdt w] 7hzsigke] Ao A 5=A o 3t o
W AEsAREeIY ¥ Eol Ygs Sulgid AR skl 4] Thsidbdel e AR AlE o o
709, ) ) kAL, el %] whA B3k e ool S S i, AMtAEZolt FHeAFe T
7ol Kol H¥ql WEAI7 Aol ehdrhd & Z7HAA S ek
zefoluid, s71&y B3 2 WHSe £l ¢
= oJugct S MAH ALY

AL Ol XA™=2d AH

6 &5 X 2ZSH A A% A ARE A7 el BE BEe QA

a¥7e wEe dvht B steAlE #eldi of g} whef mlAAEQl whgo] WA T AHAe
eV A, T Aol WA BT AWAA ANE AAE AWk, ool AW AN st wlas

b ARA AL AAFeR A doo] ZlPE|o]ok
sl w2 AR e weebAl Ashd ofulel 7
Table 2. A7-71nbAro} 3l =217 < W&oz AYs + sk
AR AT 1. 9Al0] Y= =X}
o] F+HF A (biceps) C5-6
olXlo] 9l IxlEo] mE XA Janzi K- A= H

/EL%_]—.Q_J_'E‘Z‘_]‘i‘l’*}(brachioradialis) C5-6 "]—1 ] AT S"’l' ]’Ev/] ]’\_ ‘_]_07:“ ]’761_ v‘io 4'\1_‘

A 271 Abtriceps) 78 ko] Azke] Z@¥|w, Wk AZAA ol4be] A

FEWk A (knee, quadriceps) L3-4 b G el A=A AAs] z=A ok gt

| A7 8EA] i
o} & A~ 71 HE A (achilles) S1 (Table 3).
Table 3. 2|%jo] e 3kzte] whE AAGA AA
W& 37hEH

A TFE AdE Bl 2R o] Folt A, AAg 2 3] e AES FHAvkeAl AgsA Hwa, B
37 ol F, AF4, 27 A A4 g 55 Adth A e Al iz A we
a1 glojof gt}

X E AArEES AR ul, 3txte] dE Aol HAHUA, He & uf oA T B

TS A FENkeS HEa kT AL

i Frtel S FHRA a2 34,

7 EZbete g 3ate] dE, &, &, bl W 58 FFeE A A ouE A JdeA B,
FZol| xpo] 7t YA &l

ZHA 5 dek, ik, 3, AL FAska Wit eA

el s} ol A} nlaalAl ofd Hol7t YA S ZHAbellAl Eol Ert

H
<%}
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Table 4. 7914 @ape] whe 4737 44

He by

45 Fean EFHES H7

58 A4 Ege] 279k mop Wol sk WSS W wi% £t ulw

2% AR S $H9E BT el AMAoR Sl A, B0l tl FastelA, $AALEA, AHRA,
AR A G Hol A, o} 7l ko] GEAT W

S ¢4 AFEENEG AgelA b ek, THEFFS Hlalld S4FES ot

SRR FeAFE Q%S P4 ulamela, FAHS RuEd st ek Fohelah dstel B,

2. 2|A|0] |i= EXt

=t REFERENCES

o]Alo] gl IAE AAYY o= zp7t H gl e
Nj jo] f_i‘ . 01}2 e th] - o} L s = L AFE 50012). FRARE A FAEDA
43 AR T A R AL o5 FEAWL TE ) ggeeon). AR A% A AsE il
%2 FSARANY oliE ESolA Mgt BAs A wE AAE A FAEIA
ol Hk-& s AAA 4GS AlsYgteh(Table 4). 914 3. SIAA T E 25 P 28] 2011). ABA FHALE
ol gle #AE A ul, o7 el uls) W3} 9 Ao ATV
A v Aol wbARCh W= o AlEAel 77lo] 4. Kaplow. Y Hardin (2007). Critical care nu.rsmg: synergy
B for optimal outcomes. Jones & Bartlett Learning.
Beeleh § 3~4% HAEY Aol Ledrh
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Il Symposium 5: Neurologic Emergencies in Critical Care l

ICP Management

A{oyet
Al

Concept of Intracranial Pressure

Normal range of ICP: 0-10 mmHg (upper limit of nor-
mal: 15 mmHg)

Monro-Kellie Hypothesis

Brain 1,400 ml
CSF 150 ml
Blood 150 ml

Volume-Pressure Relationship within the Intracranial

Cavity

< Compensatory mechanism >
1) Displacement of CSF
. ventricles and cerebral subarachnoid space
— foramen magnum
— spinal subarachnoid space
2) Compression of the low pressure venous system (dural
sinus)
3) Decreased production of CSF
4) Vasoconstriction of the cerebral vasculature
— After compensatory mechanisms have been exceeded,

ICP rises and intracranial hypertension results

< Compliance >
: adaptive capacity of brain to maintain intracranial equili-
brium

— “brain stiffness”

Ol

R

Ep

® Represents the ratio of change in volume to the result-
ing change in pressure

" C=AV [ AP

® Intracranial dynamic
compliance=the ratio of change in ICP as a result of

change in intracranial volume

< Estimating compliance by morphological changes in
ICP waveform >

P1 (Percussion wave): pulsation of the arteries and cho-
roid plexus

P2 (Tidal wave): more variable and terminate in the di-
crotic notch (reflection of intracerebral compliance)

P3 (Dicrotic wave): immediately follows the dicrotic notch

% Cerebral Hemodynamic %
1. Cerebral blood volume (CBV): low-pressure venous sys-



dEs: IICP Management

tem
2. Cerebral blood flow (CBF): 55 ml/100 g brain/min
(750-800 ml/min for the whole brain)
Brain=only 2% of body weight/blood supply 15-20% of
cardiac output
1) Factors that modify cerebral blood flow
@ Extracerebral
blood pressure-most important factor, cardiac function
blood viscosity-anemia (30% 1), polycythemia (50% | )
@ Intracerebral: cerebrovascular artery disease-
CVRT— CBF|
increased ICP — CBF |
2) Regulation of cerebral blood flow
@ Autoregulation
: to maintain a constant blood flow despite marked
changes in arterial perfusion pressure (pressure-con-
trolled myogenic mechanism)
® MAP<60 mmHg — CBF |,
MAP>150 mmHg —CBF 1
® Autoregulation operates with an ICP <40 mmHg
@ Chemical-metabolic regulation
e CO, T — vasodilation — CBF 1
® Oxygen| — vasodilation
e pH | (acidosis) — vasodilation
® Neurogenic regulation
3. Cerebral perfusion pressure (CPP)
Normal range: 70-100 mmHg
Inadequate CPP — ischemia!
CPP=MAP-ICP
MAP=(SBP-DBP)/3+DBP
Example: SBP=130; DBP=82; ICP=15
MAP=(130-82)/3+82=98
MAP-ICP=CPP
98-15=83

Factors Known to IICP

1. Hypercapnia
PCO, 1 (=45 mmHg) — CBF 1 — ICP 1
2. Hypoxemia
PO, <50 mmHg
3. Respiratory procedures
Suctioning, PEEP, intubation, asynchrony of RR during
Ambu bagging

4. Vasodilating drugs
— CBF! — ICP
5. Some body positions
Trendelendurg’s position, prone position, hip flexion,
angulation of the neck
6. Pressure on neck
Soft collar, or other constricting material
7. Isometric muscle contractions
— Systemic BP T — ICP 1 (except for PROM)
8. Valsalva’s maneuver
9. Coughing
10. Emotional upset and noxious stimuli
Sympathetic nervous system — BP 1, CBF 1, ICP 1
Invasive procedure
11. Activities that increase cerebral metabolism

Seizure, hyperthermia

Signs and Symptoms of IICP

® Deterioration in level of consciousness

Pupillary dysfunction

Visual and extraocular movement abnormalities

® Deterioration of motor function

® Headache

® Vomiting

® Changes in vital signs:---:* BP & pulse pressure 1.
bradycardia

® Loss of brainstem reflexes:--:* pupillary, corneal, gag,

swallowing, oculocephalic, oculovestibular reflex

® Papilledema

Management of Patients with IICP

1. Elevation of head of bed
— Jugular venous drainage I — ICP |
2. Hyperventilation
Target level of PCO,=30-35 mmHg
3. Oxygenation and BP control
v Hypotension (SBP<90mmHg)— cerebral ischemia,
secondary brain injury
v Hypertension — little effects in CBF and ICP
v — maintaining adequate CPP!!!
v Hypoxia (apnea, cyanosis, or Pa0O,<60 mmHg)

must be avoided
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4. Cerebral perfusion pressure

v CPP=MAP-ICP
v Minimum of 70 mmHg

5. Cerebrospinal fluid drainage

10.

11.

Ventriculostomy: temporary method to reduce ICP

v Level: anatominal reference point (tragus)

v Patency: oscillation and drainage

v/ Pressure monitoring(Transducer or manual method)
v Under-drainage or over-drainage

v Aseptic management

. Mannitol

v Osmotic diuretics

v 20-25% IV (0.25-0.5 g/kg q 3-6 hours) full drip

v Keep serum osmolarity 310-315 (>320 mOsm/L—
Skip!!!)

v Electrolyte, 1/O, BP monitor

. Temperature control

v CBF 5-6% 1 | 1°C1
v Cerebral metabolic rate 5-7% |/ 1°C 1

v/ Shivering control

. Seizure control

v Seizure — Cerebral metabolic rate ?
— CBF!, CBV 1, ICP !
v Anticonvulsant (TDM monitoring)

. Hypothermia

v Core temperature: 32-33°C for 24 hrs, Controversial

High-dose barbiturate coma

v Loading dose & maintenance dose of short acting
penobarbital

v 10 mg/kg — 5 mg/kg q 1 h X 3 times
— 1-3 mg/kg/h CI

v N/Ex: pupillary, gag, swallowing reflexes (-)

Surgery

v Space occupying lesion — Lesionectomy (Hematoma,
tumor)

v CSF drainage — EVD (Extra-ventricular drainage)

v/ Craniectomy

v Lobectomy

Monitoring Intracranial Pressure

Calibration: atmospheric reference point (zeroing the trans-

ducer)

1. ICP monitoring systems

1) External transducer systems
2) Internal transducer systems (Fiberoptic transducer -tipped
catheter)
D Intra-ventricular type
@ Intra-parenchymal type
® Subdural type
@ Epidural type
® Subarachnoid type

2. Pathologic wave (Lundberg wave)

A wave
- Plateau wave (20-50, 100 mmHg)
- Low intracranial compliance
B wave
- Less clinical significance
- Intermittent pathological wave
- Sharply raised amplitude (peak 20-50 mmHg)

- Decreased compliance

C wave

- Not clinically significant

3. Infection control and ICP monitor

m Risk factors for infections in patients undergoing ICP
monitoring
e Use of intrventricular catheter
® ICP monitoring longer than 5 days
® CSF leakage
® Concurrent systemic infection

® Serial ICP monitoring (replacing a catheter)

Nursing Management

@] Data collection

® Collect and interpret waveforms

e Alert the physician as necessary to evidence of in-
creasing ICP

® Calculate CPP hourly (CPP=MAP-ICP)

m Accuracy of ICP and waveforms

® Re-zero and recalibrate

® Recognize that a certain amount of drift will occur
each day that the catheter is in place — validity and
reliability of the data
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W For systems with internal transducers W Ventricular catheter to CSF drainage bag
® Recalibrate after insertion is not possible ® Monitor height of collection chamber and clamps
e With fiberoptic transducer-tipped catheter, do not very 2 hours
bend the cable as aprecaution in preventing breakage ® Adjust height of collection chamber to be level with

. . . . or above the transducer according to physician’s or-
W] Decreasing the risk of infection d
er

® Maintain an occlusive dry sterile dressing around the

. . . . ® Do not position the top of the collection chamber
insertion site, and change it on a schedule

. . . . . . . . below the level of the anatomical reference point to
® Monitor in the insertion site for sign of infection,

. prevent siphoning of CSF
drainage, or CSF leakage

. . L ® Monitor the color, clarity, and amount of CSF drain-
e Keep all connections tightly connected to maintain
age
the integrity and sterility of the system g ) ) ) ) )
® Collection of CSF is done under strict aseptic techni-

que
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M Plenary Lecture W

A Human Breathing Lung—on—a—Chip for Nanotoxicology
and Drug Screening Applications

Department of Biomedical Engineering, College of Medicine, Seoul National University

Dongeun Huh

A major problem slowing the development and regulatory
approval of new and safer medical products is the lack of
experimental in vitro model systems that can replace costly
and time-consuming animal studies by predicting drug effi-
cacy and toxicity in humans. Here we describe a bio-
mimetic microsystem that reconstitutes the critical functional
alveolar-capillary interface of the human lung and exposes it
to cyclic mechanical strain and fluid dynamic forces that
mimic breathing and blood flow. This microdevice repro-
duces complex integrated organ-level responses to bacteria
and inflammatory cytokines introduced into the alveolar space
by inducing expression of intercellular adhesion molecule-1
(ICAM-1) on the microvascular endothelium surface, adhe-
sion of circulating blood-borne neutrophils, their transmigra-
tion across the capillary-alveolar interface, and phagocytosis
of the infectious pathogens, which can be visualized using
real-time, high-resolution microscopy. Using this approach,

we developed novel nanotoxicology models and revealed

that physiological cyclic mechanical strain greatly accen-
tuates toxic and inflammatory responses of the lung to silica
nanoparticles by promoting rapid release of reactive oxygen
species by alveolar epithelial cells and upregulating endothe-
lial ICAM-1 expression. Mechanical strain also enhances
nanoparticle uptake by the epithelial cells and stimulates
their transport into the underlying microvasculature. Impor-
tantly, similar effects of physiological breathing on nanopar-
ticle absorption were observed in whole lung using a mouse
lung ventilation-perfusion model. We also explored the po-
tential use of this microsystem for the development of mi-
croengineered models of human lung disease for applications
in drug screening. This mechanically active biomimetic mi-
crosystem represents valuable new model systems for in vi-
tro analysis of various physiological functions and disease
processes, in addition to providing low-cost alternatives to
animal and clinical studies for drug screening and toxicol-

ogy applications.
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Immunomonitoring in the ICU

President of ESICM

Jean Daniel Chiche

M Plenary Lecture W
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(Evidence—Based Designo||

!

oA AAlEokel oA HZel 7P} FEHA F
Ale TAZFHA YJAQI(EBD, Evidence-Based Design)’©]
t}. EBDw, W#l| ook ZAFA] S S(Evidence-
based Medicine)’ 7H'3S X838 Ao Z A, si7iele] 7i4
2 AAF Al tsle] «AAlel ZF HAA A 9lo]
A o 87F5% H A9 A evidenco)ell MHEHE FE A
FU weolm, 1 B Anel PR ok o
¥ ARl AEE A T AANE ALGTen B
Heh Aroldkn & 4 Qvh ¥ ARl oled
EBDS] 94 vhglox He TS sy
o ICU AARAE Bhe3t 28 Guel] Ax Ag

.l

100

ro

M Special Lecture l

221%H 21M712 ICU A

>z
A%

- EBDY A4

- ICU2] F74A1%)(Space Program) & 2 ™A% H|xL

- Typology w41: AAE I FAE dlolobx, 14 vs.
M, AF8 NS vs. 24 NS &

- 718k A B A gke 715H <A, #EAA
<A, IcUe Ak 7=

- 3AFAA %5217 (Healing Environment)®} F+21%]
7154

- AP G el o5 iR A )T
Al A4 iy

- A vlE] 10U A% AR QlolAl FHA
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B Luncheon Symposium: Hanlim Pharm W
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Bl Symposium 6: Update on Mecachanical Ventilation Il

VCV vs. PCV

=

AA B9 F
FABE Aeoleh. AW A B2 AW = &
s, G kA gpotok s,
w4k glolo} ek 71
Aol o B AT olF

o YA UFY WY

B AAstn ZPAY Ths

B K
oy et

ExV 4 =N
0=

VCVet PCVQ| H|w
Z1Al 7] FA %
=, =7 W<(control variables)ol] wz}
7](volume control Ventilation, VCV)&} <+
(pressure control ventilation, PCV) & UFr}, =
718] A&, §A4, FEAIIE W =

1
ables)ol|

AE 3 T F7 Al A=

_g_XJ

=
-

A} ¥ <4=(phase vari-
wlg} 7]A] 7A] 3}7)(controlled mechanical ven-
tilation, CMV), 71A] 1+ 2 7]A] 7A] $17](assisted/con-
trolled mechanical ventilation, A/CMV)&} 7F" "< 317)
(intermittent mandatory ventilation, IMV)/5% 7+d I
3}7] (synchronized intermittent mandatory ventilation, SIMV)
2 e vever pevell H88 = gl

VCVE 4743k (fixed, predetermined) L3 & (tidal
volume, Vn)ol ¥7]¢] Hiiolw, A3k &ako] 3hkatolA|
Edeby 3712 ASHch o F 8-12 mgkgE A
Ao 7
flow (square wave), sine wave “L2|3L decelerating wave”}
Jem(Fig. 1) LA FH(constant flow)e] Az 3%
(square wave)& A-EsHe 4 24 $714o] 714 B
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2ZIMT: VCV vs. PCV

EAY F71Eke]l dol ¥y Aol A
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Edl ol FV)/x7] o vl& 37|(inverse ratio ven-
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AUX-&T|7| HIFTAIE (Patient—Ventilator Asynchrony)
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3 dHA gk ddFH g
Al Z1A18E 7] A& Al A7 27kt (auto-PEEP)©] HEAY
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(volume-cycled ventilation)2] 73-$- LS =717
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&7

Fig. 1. Excessive triggering delay and ineffective efforts in a
patient with COPD during PSV (Pilbeam SP, Cairo JM:
Mechanical Ventilation: Physiological and Clinical Applications.
4th ed.).
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Positive End—Expiratory Pressure (PEEP) Setting
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INTRODUCTION

Positive end-expiratory pressure (PEEP) is the alveolar
pressure above atmospheric pressure that exists at the end
of expiration. There are two types of PEEP:

APPLIED (EXTRINSIC) PEEP

Applied PEEP is usually one of the first ventilator settings
chosen when mechanical ventilation is initiated. It is set di-

rectly on the ventilator.
Indications

A small amount of applied PEEP (3 to 5 cm H)O) is
occasionally referred to as physiologic PEEP, while higher
levels are called supraphysiologic PEEP. Supraphysiological
PEEP is indicated for most patients with acute respiratory
distress syndrome (ARDS). Supraphysiologic PEEP is used
selectively in other clinical situations, since the benefits are
uncertain:

1. Acute respiratory distress syndrome (ARDS) and other

types of hypoxemic respiratory failure

2. Cardiogenic pulmonary edema - Supraphysiologic PEEP
has been used in patients with cardiogenic pulmonary
edema to improve cardiac function.

3. Postoperative patients — Supraphysiologic PEEP has
been employed in postoperative patients in an effort to
prevent atelectasis; however, the strategy has not been
shown to improve outcomes.

4. Patients with auto-PEEP - Applied PEEP can decrease
auto-PEEP in patients who have an expiratory flow
limitation. This is discussed in greater detail below.

5. Other — Supraphysiologic PEEP has also been used in
patients with flail chest (to stabilize the chest wall) or
tracheobronchomalacia (to maintain patency of the air-

ways during expiration) with mixed results.

Contraindications

There are no absolute contraindications to applied PEEP.
However, applied PEEP can have adverse consequences
(especially at high levels) and should be used cautiously in
patients who have intracranial abnormalities, unilateral or fo-
cal lung disease, hypotension, hypovolemia, pulmonary em-
bolism, dynamic hyperinflation without airflow limitation, or

a bronchopleural fistula

AUTO (INTRINSIC) PEEP

Incomplete expiration prior to the initiation of the next
breath causes progressive air trapping (ie, dynamic hyper-
inflation). This accumulation of air increases alveolar pres-
sure at the end of expiration, which is referred to as au-
to-PEEP.

Causes

There are three common situations during which au-
to-PEEP develops: high minute ventilation, expiratory flow
limitation, and expiratory resistance.

1. High minute ventilation 2. Expiratory flow limitation

3. Expiratory resistance
Potential Sequelae

Auto-PEEP increases intrathoracic pressure, which can de-
crease venous return, reduce cardiac output, and potentially
cause hypotension. This is most pronounced in hypovolemic
patients.

Treatment

Steps should be taken to correct auto-PEEP as soon as it is
identified. Initial efforts should focus on determining and treat-
ing the underlying cause. When auto-PEEP persists despite
management of its underlying cause, applied PEEP may be
helpful if the patient has an expiratory flow limitation.
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Metabolic Response To Acute lliness
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There are 5 major fields in critical care medicine. Circu-
latory care, Respiratory care, Infection control, Neurologic
care and Nutrition support.

However, nutrition support in medicine was (has been)
regarded as adjuvant care. Optimal protein and energy nu-
trition support was associated with 50% decrease in hospital
mortality. Generally Malnutrition is prevalent in 20% to
50% of hospitalized patients.

Recovery from severe injury is a massive dynamic proc-
ess involving functional changes in every organ system and
reprioritization of resources for survival and healing. In gen-
eral this response is adaptive with characteristic metabolic
changes that are designed to facilitate recovery.

Stress response can be divided in to ebb and flow phase.
Metabolic priority of ebb phase is survival. The transition
from hypoperfusion to hypermetabolism signifies that priority
has shifted from survival to recovery from injury.

In the healing process, priority of metabolism shifts from
inflammation to tissue regeneration. Integral to Stress re-
sponse is mobilization of substrates from periphery to circu-
lation for hepatic modification, redistribution, and consump-
tion. Liver plays a central role in stress response.

Traditionally, nutrition support for critically ill patients

was regarded as adjunctive care designed to provide exoge-
nous fuels to support the patient during the stress response.
This support had 3 main objectives: to preserve lean body
mass, to maintain immune function, and to prevent metabol-
ic complications.

Enteral Nutrition supports the functional integrity of the
gut by maintaining tight junctions between the intraepithelial
cells, stimulating blood flow, and inducing the release of
trophic endogenous agents

It has been reported that strict glucose control, (80 and
110 mg/dL), is associated with reduced sepsis, reduced
length of stay in ICU, and lower hospital mortality

In fact, 10% to 20% of body protein loss is not un-
common in critically ill patients. Much of this loss is due

to depletion of skeletal muscle.
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Pharmaconutrition

Auoeta oleb )

I will apply dietetic measures for the benefit of the sick
according to my ability and judgment; I will keep them
from harm and injustice.

- Hippocrates

Immunonutrition

® Enteral feeding formulas

® Some combination of Amino acids; arginine and/or glu-
tamine, Omega-3 predominant oils (often marine oils),
Nucleic acids, and additional “Antioxidant” vitamins and

minerals

Immunonutrition

® Paradigm change in nutritional support

= Provide exogenous nutrient, Prevent PEM, Support the
stress response = Modulate the immune response,
Attenuate disease severity, Reduce complications

= Adjunctive support = Primary therapeutic tool

Arginine

® Stimulates release of growth hormone, prolactin, insulin
® Increases the number of T cells

® Enhances T-cell function

Glutamine

®  Central role in nitrogen transport within the body Fuel
for rapidly dividing cells; lymphocytes, enterocytes

® Substrate for renal ammoniagenesis

= Enhance tissue HSP expression

® Reduce inflammatory cytokine release
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Omega-3 Fatty Acids

® Increased supply of long chain n-3 PUFAs = Decreased
AA and increased long chain n-3 PUFAs in inflamma-
tory cell membrane phospholipids = Altered membrane
structure & fluidity, Altered signal transduction pathways
Altered pattern of eicosanoids & cytokines synthesis,
Altered inflammatory gene expression = Promotion of a

less inflammatory phenotype

Results of Clinical Studies

® Numerous Clinical Studies
® Disparate Results; Beneficial, No effect, Harm
= Why is it NOT working?

Pharmaconutrition

® Paradigm change in nutritional support

= Weak methods, Combined nutrient, Heterogenous popula-
tion = Rigorous methods, Single nutrient, Homogenous
population
= Which nutrient?, What patient?, What routes?, At

what time point?, For how long?

Canadian CPG 2012

® Arginine and Select Other Nutrients; NOT recommend
diets supplemented with arginine and other select nu-
trients be used for critically ill patients

® Fish Oils, Borage Oils and Antioxidants; the use of an
enteral formula in patients with ALI and ARDS
SHOULD BE CONSIDERED

®  Glutamine; Enteral glutamine SHOULD BE CONSIDERED
in burn and trauma patients, INSUFFICIENT DATA to



g
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support the routine use of enteral glutamine in other
critically ill patients

Fish oil supplementation; INSUFFICIENT DATA to
make a recommendation on the supplementation of fish
oils alone in critically ill patients

Immune Enhancing Diets (Ornithine Ketoglutarate, OKG);
INSUFFICIENT DATA to make a recommendation re-

garding the use of ornithine ketoglutarate
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Rescue Therapies for Refractory Hypoxemia in the ICU:
Extracorporeal Membrane Oxygenation

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine and Lung Institute,
Seoul National University Bundang Hospital

Young—Jae Cho, M.D., M.P.H.

Even though many clinicians and researchers had tried to
overcome acute respiratory distress syndrome (ARDS) for
decades, there are still no definite treatments to enhance
resolutions of inflammatory process exactly related to the
pathophysiology of ARDS, except low tidal volume ven-
tilation focusing to reduce ventilator-induced lung injury.
Extracorporeal membrane oxygenation (ECMO) is an ex-
tracorporeal technique of providing both cardiac and pulmo-
nary support to patients whose heart and lungs are so se-
verely damaged that they can no longer serve their function
via modified cardiopulmonary bypass circuit. ECMO is es-
tablished as a standard therapy in neonate and children with
acute respiratory failure refractory to conventional manage-
ment strategies, however, controversies continues about its
use in adult respiratory failure despite recent pivotal prog-
ress such as a positive result of randomized controlled trial
performed in the United Kingdom and promising outcomes
of several cohort studies carried out during the recent HIN1
influenza pandemic. There are three major technical evolu-
tions in manufacturing ECMO, hollow-fibered low-resistant
membrane oxygenator, centrifugal pump with more advan-
tages than previous roller pump, and newly designed cannu-
las coated with biocompatible lining materials, which are in-
tegrated into more portable and compact device, consequent-
ly its application to patients with adult refractory respiratory
failure is increasing. Intensivists who always encounter re-
fractory severe hypoxemic respiratory failure in the intensive
care unit (ICU) should be familiar with ECMO physiology
(esp. venovenous type) to manage patients under its support
and more considerate towards the maintenance of ECMO,
especially coordinating ECMO with mechanical ventilation,
keeping on proper anticoagulation without any serious bleed-

ing complications, and discontinuing ECMO. Recently, phys-

iologic determinants of oxygenation and decarboxylation dur-
ing venovenous ECMO for severe ARDS patients were re-
vealed and international multicenter, randomized, open trial
(EOLIA trial) is now ongoing, which strictly control for
standard-of-care conventional strategies in the control group
and early transportation on ECMO in the intervention group.
For the evidence-based approach in applying ECMO to res-
cue therapy for refractory hypoxemia in ICU, we will an-
ticipate this trial’s result and discuss more details about ve-
novenous ECMO at the 1" conference of Asia-Pacific ex-
tracorporeal life support organization (ELSO) -conference,
Oct 2013.
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High—Frequency Oscillation in Refractory Hypoxemia

National Center for Child Health and Development, Tokyo, Japan

Satoshi Nakagawa, M.D.

High-frequency oscillation (HFO) is a mode of non-con-
ventional mechanical ventilation. It has been a popular
mode of mechanical ventilation in neonatal medicine for
over several decades. Its use in pediatrics and adult medi-
cine has been applied in the last 20 years or so.

Theoretically, HFO is ultimate mode of lung protective
strategy. The lung volume is kept open by the adequate
level of airway pressure. The tidal volume in HFO is usu-
ally equal to or smaller than the anatomical dead space,
which means repetitive opening and collapse of alveoli can
be avoided.

Settings of high-frequency oscillator are simple. FiO, and
mean airway pressure are set for oxygenation. Usually level
of mean airway pressure is related to the lung volume.
Stroke volume or amplitude is set for ventilation (CO re-
moval). With lower frequency, the oscillators designed for
adult patients can produce larger tidal volumes, which may
facilitate CO, removal, however, tidal volumes larger than
the anatomical dead space may lose the benefit of lung pro-
tective strategy.

Recently, two large multicenter trials comparing HFO and
conventional mechanical ventilation in adult ARDS were
conducted. OSCAR Study showed equal benefit of HFO
compared with conventional mode, where OSCILLATE
Study showed high hospital mortality in HFO group com-
pared to the group of conventional mechanical ventilation.

Is HFO ineffective in adult ARDS? The answer is no.

We must establish the appropriate use of HFO in adult

patients as well as adequate patient selection.

Similar to the management of conventional mechanical
ventilation in ARDS, permissive hypercapnia can be applied
in HFO. When we use HFO, use of higher frequency may
also be considered. The OSCAR Study used frequency
around 8 Hz, where the frequency was started at around 6
Hz in OSCILLATE Study.

Some patients need higher mean airway pressure to have
lung volume recruitment. OSCIILATE Study showed less
number of patients with refractory hypoxemia in HFO
group. However, some patients may not have benefit from
the higher mean airway pressure; rather they may develop
hemodynamic instability.

How do we assess which patient is benefitted from HFO
or benefitted from the higher mean airway pressure in
HFO? Currently it is not simple. PaO,/F;O, ratio may not
tell who the candidate of HFO is. A small clinical study
showed that oxygenation index (OI), which has the factors
of PaO,/F;O, ratio and mean airway pressure, may demon-
strate that the patients with higher OI may be benefitted
from HFO.

The technique using esophageal pressure to identify the
best level of PEEP in ARDS may be applied in HFO to
seek the appropriate level of mean airway pressure.
Electrical impedance tomography may tell whether lung vol-
umes are recruitable by higher mean airway pressure.

HFO is definitely one of the tools to recruit the lung
volume in the patients with refractory hypoxemia. We must

refine the appropriate HFO use in adult patients.
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Anti—Inflammatory Mediators

Chonnam National University Medical School

Sang Hyun Kwak

Sepsis remains as a leading cause of death in critically ill
patients. Unfortunately, there have been very few successful
specific therapeutic agents that can significantly reduce the
attributable mortality and morbidity of sepsis. Developing
novel therapeutic strategies to improve outcomes of sepsis
remains an important focus of ongoing research in the field
of critical care medicine.

Alterations in coagulation and fibrinolysis are present in
almost all patients with severe sepsis. Classic histologic find-
ings in sepsis include fibrin formation and microthrombi in
the vasculature. Decreased circulating levels of protein C
and increased concentrations of thrombomodulin are present
in patients with severe sepsis. Circulating concentrations of

plasminogen activator inhibitor-1 (PAI-1) are increased in
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the setting of sepsis, and the degree of elevation in PAI-1
directly correlates with mortality.

The need for new specific therapies has led a number of
investigators to examine the role of altered coagulation and
fibrinolysis in the pathogenesis of sepsis.

This lecture summarizes current understanding of in-
flammation, coagulation and fibrinolysis in sepsis with an
emphasis on pathways that could be potential therapeutic tar-
gets including the tissue factor pathway, the protein C path-
way and modulation of fibrinolysis via plasminogen activa-
tor inhibitor-1.

Key Words: Acute lung injury, Tissue factor, protein C,

Plasminogen activator
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Hemofiltration

Department of Intensive Care, Okayama University Medical School, Okayama, Japan

Moritoki Egi

Abstract

Sepsis is the primary cause of death in the intensive care
unit. Extracorporeal blood purification therapies had a poten-
tial to improve outcomes in patients with sepsis, as these
therapies can alter the host inflammatory response by non-
selective removal of inflammatory mediators or bacterial
products or both. Recent technological progress has incre-
ased the number of techniques available for blood purifica-
tion and their performance, as like high-volume hemofiltra-
tion (HVHF) and hemoadsorption. Promising results have
been reported with these blood purification therapies, show-
ing that they are well tolerated and efficacious for improve-
ment of various physiologic outcomes (for example, hemo-
dynamics and oxygenation).

However, numerous questions, including the timing, dura-
tion, and frequency of these therapies in the clinical setting,
remain unanswered. Large multicenter trials evaluating the
ability of these therapies to improve clinical outcomes (that
is, mortality or organ failure), rather than surrogate markers
such as plasma mediator clearance or transient improvement
in physiologic variables, are required to define the precise

role of blood purification in the management of sepsis.

Sepsis and Inflammatory Response

Sepsis is the primary cause of death in the intensive care
unit. Hospital mortality rates are around 30%, reaching more
than 50% in the case of septic shock. In severe sepsis and
septic shock patients, numerous inflammatory mediators are
released, which would cause immunologic disturbances. It
had shown that cytokines have the capacity to damage the
cells, and the prolonged release of inflammatory mediators
leads to severely impaired immunity. Thus, if such a sys-

temic inflammatory response would be excessive, it may

lead the development of multi-organ failure syndrome and
death.

The Concept of Blood Purification for Septic Patients

Blood purification has a potential to attenuate this over-
whelming systemic expression through the non-specific re-
moval of a broad spectrum of inflammatory mediators. In
this regards, extracorporeal blood purification therapies have

potential to improve outcomes for patients with sepsis.

High-Volume Hemofiltration (HVHF)

It is shown that standard ‘renal dose’ continuous renal re-
placement therapy appears to be ineffective as an immune
modulating therapy. By increasing plasma water exchanges,
high-volume hemofiltration (HVHF) appears to remove a
significant amount of inflammatory mediators from the pla-
sma. HVHF includes continuous high-volume treatment of
35 to 70 mL/kg per hour 24 hours a day. There are num-
ber of studies to show the HVHF improved hemodynamic
parameters and increase survival time in animal septic mo-
dels. In septic human, there are number of studies to show
a greater reduction in vasopressor requirements. However,
such a benefit of HVHF might be overwhelmed by its im-
portant disadvantage; 1) undesirable removal of low-molec-
ular-elements (nutrients, vitamins, trace elements, and drugs
such as antibiotics), 2) increased cost, and 3) high nursing
workload.

ATN study (acute renal failure trial network) showed that
Intensive renal support (daily hemodialysis or CVVHDF at
40 ml/kg/h for unstable patients) in critically ill patients did
not decrease mortality, improve recovery of kidney function,
or reduce the rate of nonrenal organ failure as compared

with less-intensive therapy (IHD three times per week,
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CVVHDF at 20 ml/kg/h) (60 days mortality; Intensive 53.6%
vs. less-intensive 51.5%, odds ratio; 1.09 (0.86 to 1.40)
p=0.47). In subgroup analysis for septic patients showed
same results (Intensive 57.0% vs. less-intensive 52.6%, odds
ratio; 1.19 (0.88 ~1.62)).

Another landmark trial, RENAL trial (randomized evalua-
tion of normal versus augmented levels), had also show that
treatment with higher-intensity continuous renal-replacement
therapy (CVVHDF at 40 ml/kg/hr) did not reduce mortality
at 90 days in compared with lower intensity treatment
(CVVHDF at 25 ml/kg/hr).) (90 days mortality; higher in-
tensity 44.7% vs. lower intensity 44.7%, odds ratio; 1.00
(0.81~1.23) p=0.99). In subgroup analysis for septic pa-
tients showed similar results (higher intensity 46.8% vs.
lower intensity 51.2%, odds ratio; 0.84 (0.62~1.12)). There-
fore, current consensus suggests a hemofiltration dose of 25
ml/kg/h with no additional benefit from a dose increase.

Recently, the IVOIRE (High Volume in Intensive Care)
study, which compares 70 mL/kg per hour versus 35 mlL/kg
per hour, have been completed in Europe. The results from

this study have not yet been released.

Early Application of Continuous Renal Replacement
Therapy

There is few information to identify when is optimal tim-
ing of blood purification therapy in septic patients. French
multicenter randomized trial to assess the effect of early ap-
plication of hemofiltration on the degree of organ dysfunc-
tion in patients with severe sepsis or septic shock showed
that the number and severity of organ failures were sig-
nificantly higher in patient with early application of hemo-
filtration (p <0.05).

Hemoadsorption

Hemoadsorption has the unique feature to adsorb high-
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molecular-weight molecules and target molecules. In the
EUPHAS (Early Use of Polymyxin B Hemoperfusion in
Abdominal Sepsis) study, 64 patients with severe sepsis or
septic shock were randomly assigned to one of two groups
(either conventional therapy or it with two sessions of poly-
myxin B hemoadsorption) within the 6 hours following
emergency surgery for intraabdominal infection. Hemodyna-
mics, the PaO2/FiO2 ratio, and the SOFA score of patients
from the hemoadsorption group, whereas the conventional
group did not. Patients with polymyxin B had significantly
longer survival days (log-rank test; p=0.03). However, the
conclusions of EUPHAS trial should be taken with caution,
because 1) mortality was secondary endpoint, 2) the study
was prematurely stopped, 3) the difference of 28 days mor-
tality (32% vs 53%) was not reached significance diffe-

rence.

Conclusions

There are many experimental and clinical studies reported
that blood purification therapies are well tolerated, effective
in clearing inflammatory mediators or endotoxins from the
plasma, and responsible for an improvement of different phy-
siologic parameters. However, important questions, including
timing, duration, and frequency of these therapies in the cli-
nical setting, remain unanswered. Large multicenter trials eva-
luating the ability of these therapies to improve clinical out-
comes (that is, mortality or organ failure), rather than focus-
ing on surrogate markers such as plasma mediator clearance
or transient improvement in physiologic variables, are re-
quired to define the precise role of blood purification in the

management of sepsis.
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Lung Ultrasound in the Critically lli

Emergency Department, Bundang Jesaeng Hospital,
President of Korean Society of Emergency Imaging Study Group

Young—Rock Ha

Imaging has been contributing to the understanding of lung
disease in the critically ill and currently serves as a tool to
diagnose lung pathology, monitor its course, and guide clin-
ical management. Lung ultrasound is a real-time imaging
modality that is simple, non-invasive, clinician-friendly and
free of ionizing radiation. Its increasing popularity and sup-
porting research data realize its role as an emerging techni-
que for bedside chest imaging in critical care. Furthermore,
the International Consensus Conference on Lung ultrasound
(ICC-LUS) promoted by the World Interactive Network Fo-
cused on Critical UltraSound (WINFOCUS) recently stand-
ardized the nomenclature and technique for lung ultrasound,
and provided recommendations supporting its use in clinical
practice. While the utility of lung ultrasound in the emer-
gency setting has been settled down, its potential role in the
more complex and resource-rich intensive care environment
is still under investigation.

Lung ultrasound uses a dynamic image as cardiac ultra-
sound does. Furthermore lung ultrasound uses even artifacts
as well as 2D image. As lung is interconnected with heart,
lung findings can be helpful to evaluate cardiac status.
Clinician can diagnose pneumothorax, pleural effusion, al-
veolar consolidation and interstitial syndrome using lung
ultrasound. Comparing to supine chest X-ray, diagnostic per-

formance of lung ultrasound is significantly higher. because

most of lung pathologies abut lung surface and there is no
summation effect in lung ultrasound.

Artifacts used in lung ultrasound can be divided into hor-
izontal (A-line) and vertical artifacts (B-line). A-lines in-
dicate a dry lung and pathologic condition related to the
right heart such as pneumothorax, COPD, asthma, or pulmo-
nary embolism. B-lines suggest a wet lung and pathologic
condition related to a left heart such as pulmonary edema.

We can use a lung ultrasound for a differential diagnosis
of acute respiratory failure (BLUE protocol, Bedside Lung
Ultrasound in Emergency). Also lung ultrasound can pro-
vides valuable information to discriminate the etiology of
acute circulatory failure combining a simple cardiac ultra-
sound and guide volume resuscitation for these patients
(FALLS protocol, Fluid Administration Limited by Lung
Sonography).

Lung ultrasound is able to monitor aeration changes and
the effects of therapy in a number of acute lung diseases,
including acute pulmonary edema, community-acquired pneu-
monia, ventilator-associated pneumonia, and ARDS/ALI. Lung
ultrasound can monitor the amount of pleural effusion semi-
quantitatively or quantitatively. Using the ability of lung ul-
trasound to assess aeration changes, one can predict post-

extubation distress during a successful weaning trial.
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New Imaging Technique in the ICU

Attending, Medical Intensive Care Unit and Emergency Medicine, Nagoya University Hospital, Japan

Takuga Hinoshita

Abstract

Since the first computer came out in 1946, we have been
indebted to a lot of devices in the world. Among the rest,
the medical field is also well surrounded by such tech-
nologies recently. Nonetheless its characteristics of intensive
care, all the parties need prompt, overlooked, and accurate
insights when confronting patients. Utilizing imaged sources
to depict so much information of their clinical conditions
effectively, familiar interface, universal design, or reproduci-
bility are essential. Recent advanced techniques and some
future possibilities of imaging will be reviewed in this

presentation.

Due to its environmental peculiarity, the intensive care
unit requires us to respond patients’ vital data immediately.
Not only savvy physicians but co-medical staffs should be
engaged in the managements in touch with those in-
formation at the same time. Because of complicated numer-
ical analyses from several monitors around patients, re-
dundant errors would be occurred on occasion. The ap-
proachable and simple platform of EV1000, Edwards, avoids
our cognition delay and helps intuitive comprehensions.'
Looking through the overview and consecutive parameters
on this monitor, problems of individual clinical data become
clear then we evaluate them for more efficient treatments.

Mobile and compact imaging devices are useful in the
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ICU. The new iU22 system, Philips, enables flexible ultra-
sonic image capture with a small transducer.” One probe is
used in the multiple exam modes, including real-time 3D
visualization. It is further convenient that even non-special-
ists are able to keep repeatability of exams and to diagnose
complicated mechanism of diseases in detail. Image re-
construction can be produced from accumulated volume data
even from different angles retrospectively. Da Vinci is also
one of the future designed instruments.” With such devices,
it would be possible for us to manipulate difficult complex
procedures safely and accurately.

We have originally exploited the system to swift handle
patients’ information at emergency department with File-
Maker in Nagoya University Hospital.4 Connecting the wire-
less local area network, fundamental clinical data including
evaluations of their triage are integrated on multiple iPads
and one large touch screen. It is quite effective to let every

field staffs access and share those information universally.
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Risk Factors for Prolonged Hospital Stay
in Patients with Colonic Perforations

Otsu Municipal Hospital, Department of Emergency and Intensive
Care Medicine

Daisuke Ken Fujiwara

Purpose: To evaluated risk factors for prolonged length of
hospital stay (LOS) in patients who underwent emergency
surgery for colonic perforations.

Method: From April 2007 to November 2012, we retrospec-
tively studied 20 patients who underwent emergency surgery
for their colonic perforations in our hospital. Primary end point
was mortality in 30 days. Secondary end point was LOS.
These end points were studied in relation with patient profiles,
complications, diagnosis, clinical course, and laboratory data.
Results: No patients died in 30 days. LOS was 8 to 96
(median: 20.5) days. The patients were 78.1+/-11.8 years old
(9 males and 11 females). Hypertension was observed in 45%
of the patients. The most common perforated location was
sigmoid colon (30%). Impaired activities of daily living (ADL)
and presence of septic shock were the most remarkable risks
for prolonged LOS by the results of multi regression analysis
(p=0.003 and p=0.014, respectively). Five patients who felt
abdominal pain on defecation came to emergency department
earlier than others (5.0+/-3.9 hours vs 100.9+/-119.5 hours,
p=0.008), and their C-reactive protein values were lower
(0.3+/-0.5 mg/dl vs 18.1+/-11.1 mg/dl, p=0.01). However the
LOS was not differ in these two group (26.0+/-10.0 days vs
26.7+/-23.7 days, p=0.431).

Conclusion: ADL and septic shock were the risk factors of
prolonged LOS. The patients who had perforation on
defecation came to emergency department in shorter hours, but
such did not result in shorter LOS. We should pay -careful
attention at diagnosis for these patients, because the laboratory
data of these patients has little abnormality.

Keywords: Colonic perforations, length of hospital stay, risk
factors.
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Pre—Morbid Glucose Control Modifies
the Interaction between Glycemia in
ICU and Mortality

'Department of Anesthesiology and Resuscitology, Okayama
University Hospital, Okayama, Japan, "Division of Critical Care,
Stamford Hospital, Stamford, CT, Columbia University College of
Physicians and Surgeons, 3BayCare Health Systems, Clearwater,
FL, USA, *Australian and New Zealand Intensive Care Research
Centre, School of Epidemiology and Preventive Medicine, Monash
University, Melbourne, Australia

Moritoki Egi, James S Krinsley, Paula Maurer,
Tomoyuki Kanazawa, Kiyoshi Morita, Michael Bailey,
Rinaldo Bellomo

Rationale: Diabetes mellitus (DM) is common in ICU patients.
Their optimal acute glucose target remains controversial.
Objective: To study the interaction between DM, pre-admission
HbAlc and the association between acute glycemic control and
hospital mortality.

Methods: We performed a four-center retrospective observation
study of patients with HbAlc levels within three months of
ICU admission. To study the impact of chronic glycemic con-
trol, we used logistic regression fitting main effects for DM
status, Glumean and an interaction between the two.
Measurements and Main Results: In 4025 critically patients
with 115,855 glucose measurements, a mean glucose level >10
mmol/L was independently associated with increased mortality
in non-DM and DM patients with low pre-morbid HbAlc
(<6.5%) (adjusted odds ratio; 3.32 (1.20-9.16); p=0.02, and
2.85 (1.41-5.78); p=0.004) but not in DM patients with a high
pre-morbid HbAlc (=6.5%) (p=0.31). In contrast, a mean
glucose level <6.1 mmol/L was independently associated with
increased mortality in DM patients with a high HbAlc (adju-
sted odds ratio; 2.64 (1.26-5.53), p=0.01), but not in non-DM
or DM patients with low HbAlc. The relationship between
acute glycemic control and mortality in non-DM and DM pa-
tients with low HbAlc was similar (p=0.18). In contrast, a
significant difference existed between high HbAlc DM patients
and non-DM patients (p=0.002) or low HbAlc DM patients
(p=0.0016).

Conclusions: A high pre morbid HbAlc but not DM status
per se modifies the association between acute glycemia and
mortality. The optimal target of acute glycemic control in high
HbAlc patients might be different from that of non-DM or
low HbAlc DM patients.

Keywords: diabetes mellitus, hyperglycemia, HbAlc, mortality,
intensive care
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Contrast—Associated Acute Kidney
Injury in Intensive Care Patients

Department of Anesthesiology and Pain Medicine, and Anesehtesia
and Pain Research Institute, Yonsei University College of
Medicine, Seoul, Korea

Myoung Hwa Kim, Sung—Won Na, Shin Ok Koh

Backgrounds: Although contrast media can cause a decline in
renal function, it is not easy to determine whether the contrast
medium acts as an exclusive variable in causing acute renal
damage in the patients of the intensive care unit. We evaluated
the incidence of and the predictors for acute kidney injury
associated with contrast media in the patients of the intensive
care units.

Methods: The medical records of 183 patients in whom con-
trast media used were evaluated retrospectively from January
2012 to December 2012 in medical and surgical intensive care
units in a single university affiliated hospital. The incidence of
acute kidney injury (AKI) and contrast induced nephropathy
(CIN) were assessed, and the patients with and without acute
kidney injury were compared. The RIFLE (risk, injury, failure,
loss, and end-stage kidney disease) criteria was used to
estimate severity of AKI. Blood urea nitrogen, serum creatinine
(SCr), glomerular filtration rate and urine output were assessed
at the time of before (baseline) and 24 hours, 48 hours, 72
hours after the contrast media was used.

Results: The incidence of the AKI and CIN were 13.1% and
19.7%. The patients of AKI were categorized as risk, 20.8%,
injury, 37.5%, and failure, 41.7%. The old age, underlying
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diseases of hypertension, diabetes mellitus, respiratory or renal
disease were associated with an increased risk for AKI. The
change of SCr (mg/dl) was increased significantly at 72 hours
after contrast administration compared with baseline level.
Conclusions: The incidence of AKI and CIN were 13.1% and
19.7%. The change of SCr (mg/dl) was increased significantly
at 72 hours after contrast administration in ICU population.

Keywords: AKI, ICU, contrast
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Association of Serum Chloride Level
with Outcomes in Postoperative
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Introduction: Although abnormalities of electrolyte such as
serum sodium (Na) levels are common in ICU patients and are
associated with outcomes, there is little information on those in
serum chloride (Cl) levels. Accordingly, we conducted a retro-
spective study to study the abnormalities of Cl levels and its
association with the risk of death in critically ill patients, and
compare them with those in Na levels.

Methods: A total of 102 patients who underwent elective
thoracic or abdominal surgery and required postoperative inten-
sive care for >48 hours in our surgical ICU were included.
Na and Cl levels were measured on each morning of ICU day
1 and day 2. Hypochloremia and hyperchloremia were defined
as Cl concentrations <98 mmol/L and >112 mmol/L, respec-
tively. We defined hospital death as the primary outcome. We
compared serum Na and Cl levels on POD 1 and POD 2
between hospital survivors and non-survivors. The areas under
the receiver operator characteristics (ROC) curves were calcu-
lated for four electrolyte indices.

Results: The mean age of the patients was 72 years. Ten
patients (9.7%) died postoperatively. Hypochloremia occurred in
6 (59%) and 15 (14.7%) patients on POD 1 and POD 2,
respectively. Hyperchloremia occurred in 1 (1.0%) and 0 (0%)
patients on POD 1 and POD 2, respectively. Chloride levels in
non-survivors were significantly lower than those in survivors
(POD1: 104 (102, 106) vs. 98 (97, 102); p<0.01, POD2: 103
(100, 105) vs.100 (96, 101); p=0.02). Na levels in non-sur-
vivors tended to be lower than those in survivors. (POD1: 138
(136, 140) vs. 134(132, 139); p=0.06, PODI1: 137 (134, 139)
vs. 134 (129, 137); p=0.06). The area under the ROC curve
for serum Cl level on POD 1 was largest among those for the
4 indices (Cl on POD 1=0.77, Cl on POD 2=0.73, Na on
POD 1=0.68, Na on POD 2=0.68).

Conclusion: Serum Cl level on POD 1 has a significant asso-
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ciation with postoperative hospital death. Its predictability is
stronger than that of Na level.

Keywords: Serum chloride level, Serum sodium level, Surgical
ICU, Hospital death
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Effect of High Flow Nasal Cannula on
Thoraco—abdominal Synchrony in Adult
Critically 1l Patients

The University of Tokushima Graduate School, Tokushima, Japan
Department of Emergency and Critical Care Medicine

Taiga Itagaki, Nao Okuda, Yumiko Tsunano, Hisakazu
Kohata, Emiko Nakataki, Mutsuo Onodera, Hideaki
Imanaka, Masaji Nishimura

Background: Nasal high flow oxygen therapy (NHF) creates
positive oropharyngeal airway pressure and improves oxyge-
nation. It remains unclear, however, whether NHF improves
thoraco-abdominal synchrony in patients with mild-to-moderate
respiratory failure. Using respiratory inductive plethysmography
(RIP), we investigated the effects of NHF on thoraco- abdo-
minal synchrony.

Methods: We studied 40 adult patients requiring oxygen the-
rapy in the intensive care unit. Low-flow oxygen (up to 8 litre
min?1) was administered to the patients via face mask for 30
min followed by NHF at a flow of 30?50 litre min?1. RIP
transducer bands were circumferentially placed, one around the
rib cage (RC) and one around the abdomen (AB). We
measured the movement of RC, AB and used the sum signal
to represent tidal volume (VT) during face-mask breathing and
at 30 min after start of NHF. We calculated two quantitative
indexes; maximum compartmental amplitude/VT ratio (MCA/
VT); and phase angle (PA). We assessed arterial blood gas
and vital signs at each period, and mouth status during NHF.
To clarify factors associated with improvement in thoraco-
abdominal synchrony, multiple regression analysis was applied
to the data.

Results: Respiratory rate statistically significantly decreased
after the start of NHF (P<0.0001). With NHF, patients
showed significant improvement in MCA/VT (P=0.0002) and a
tendency toward improvement in PA (P=0.055) (Fig). A corre-
lation between better MCA/VT and body weight (R2=0.237,
P=0.001) was apparent.

Keywords: high flow oxygen therapy, nasal cannula, thoraco-
abdominal synchrony, respiratory inductive plethys-
mography, acute respiratory failure, critical care
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Venous Thromboembolism Prophylaxis
in Medical and Surgical ICUs in a
Single University Hospital

Department of Anesthesiology and Pain Medicine, Yonsei
University College of Medicine

Eun Jung Kim, Sung Won Na, Shin Ok Koh

Background: Venous thromboembolism (VTE) is one of the
most common and lethal complications come across in hospi-
talized patients. It is especially common among intensive care
unit (ICU) patients, who are likely to undergo major surgery
or immobilized. This study was aimed to assess the various
modes of VTE prophylaxis in patients admitted both to me-
dical and surgical ICUs, and to describe the difference in
prophylaxis methods among two ICUs.

Methods: In this retro-prospective study, all patients prescribed
with VTE prophylaxis admitted to both medical and surgical
ICUs in a single university hospital from January, 2012 to
December 2012 were enrolled. We recorded the demographics,
methods of prophylaxis, and VTE risk assessment using
Caprini score.

Results: A total of 342 patients, 239 (33.1%) medical and 103
(6.0%) surgical ICU admissions, who had received VTE pro-
phylaxis were reviewed. 161 (67.4%) patients received pharma-
cologic prophylaxis of either heparin or enoxaparin, 14 (5.9%)
received mechanical prophylaxis, while 64 (26.8%) received
both methods simultaneously in medical ICU and 47 (45.6%),
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26 (252%), and 30 (29.1%) in surgical ICU. Caprini risk
factor scores were 10.5+2.9, and 10.8+2.6 for each group.
Conclusion: Poor correspondence to international VTE prophy-
laxis guideline has been ascertained. Large percentages of sur-
gical ICU patients are shown to receive only mechanical pro-
phylaxis due to the risk of bleeding. In order to improve com-
pliance, proper assessment and prophylaxis protocols should be
established and applied to every ICU admissions.

Keywords: venous thromboembolism prophylaxis
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Pseudomonas Aeruginosa Is Still a
Major Threat in Japanese Hospital:
Results from a Single—Institute

'Emergency and Critical Care Medicine, Kyoto Medical Center,
Division of Infection Control and prevention, Kyoto Prefectural
University of Medicine

Nobuaki Shime™?, Tadashi Kosaka®, Masaki Nakanishi?,
Naohisa Fujita®

Introduction: Nosocomial bacteremia is the most important
infectious complication in patients hospitalized in acute care
facilities. We analysed an infection control database in a single
institute, and compared the results with previously published
Japanese multicenter data.

Methods: We investigated the predominant pathogens, infec-
tious foci, appropriateness of initial empiric antimicrobial the-
rapy, performance of de-escalation and mortality of nosocomial
bacteremia in patients hospitalized in the University hospital,
Kyoto Prefectural University of Medicine, over a 72-monthts
period.

Results: A total of 1736 cases with positive blood culture
were detected. Of those, 450 contaminants and 157 poly-
microbial infections were excluded, leaving 1129 cases for the
analysis. The numbers of cases were greatest in aged 75-79
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years groups (13.7%), followed by 70-74 (12.8%), 60-64
(12.4%), and 0-4 (11.6%). Gram-positive cocci accounted for
50.5% and gram-negative bacilli accounted for 43.1%. The
three most common pathogens were 1) methicillin-resistance
coagulase-negative Staphylococci (13.3%), 2) Escherichia coli
(11.9%), and 3) methicillin-susceptible Staphylococcus aureus
(11.4%). The overall 14-/28-day crude mortality was 7.4%/
8.8%. In comparison to the previously published multicenter
data from Japan (Nagao M. et al, Clinical Microbiology and
Infection 2012), we observed significantly decreased mortality
in our hospital data, other than bacteremia caused by P. ae-
ruginosa. The appropriateness of initial empiric therapy for P.
aeruginosa bacteremia was 53%. When we performed a
severity-adjust.

Keywords: nosocomial bacteremia, Pseudomonas aeruginosa,
antimicorbial therapy
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Successful Combined Use of APRV and
iNO for Severe ARDS: A Case Report

Department of Emergency and Critical Care Medicine, Shinshu
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Akihiro Yashio, Hiroshi Kamijo, Yoshitomo Eguchi,
Katsunori Mochizuki, Yasuaki Ueda, Kenichi Nitta,
Dohgomori Hiroshi, Tomomi Iwashita, Hiroshi Imamura,
Kazufumi Okamoto

Introduction: Airway pressure release ventilation (APRV) is a
mode of mechanical ventilation based on the open lung ap-
proach. APRV is used mainly as a rescue therapy for the
difficult-to-oxygenate patients with acute respiratory distress
syndrome (ARDS). However, there are some patients who can-
not be oxygenated enough with APRV alone. Inhaled nitric
oxide (iNO) is the alternative way to improve severe refractory
hypoxemia. We describe herein the successful combined use of
APRV and iNO in a patient with ARDS due to community-
acquired pneumonia.

Case: A 72-year-old man with the history of type 2 diabetes
mellitus and pancreaticoduodenectomy was admitted to our hos-
pital with severe aspiration pneumonia. He had cyanosis and
chest CT revealed diffuse infiltration of right lung. The blood
pressure was 80/40 with 110/min of heart rate on admission.
Tracheal intubation was performed and mechanical ventilation
was started. The PaO,/FiO, ratio was 57 under 10 c¢cmHO
PEEP. After APRV was started, the P/F ratio increased up to
90. The improvement of oxygenation was not enough to
reduce FiO,. Thus the combined use of APRV and iNO was
started. The P/F ratio increased up to over 200. The com-
bination of APRV and iNO was continued for two days. The
mechanical ventilation was discontinued on day 20.
Conclusion: The combined use of iNO and APRV resulted in
a remarkable improvement of PaO,/FiO, ratio. This case
implies that the combined use of APRV and iNO can be used
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as a strategy to rescue severe ARDS.

Keywords: APRV, iNO, ARDS, open lung approach
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Drastic Decrease in Spleen Size
Following Pneumococcal Sepsis and
Fulminant Purpura: A Case Report

Department of Emergency and Critical Care Medicine, Yokohama
City MINATO Red Cross Hospital, Yokohama, Japan

Soong Ho Kim, Takei Tetsuhiro

Introduction: Several case reports have suggested that hypo-
splenism, through the mechanisms similar to overwhelming
postsplenectomy infection, may increase the risk of developing
fulminant sepsis by encapsulated bacteria such as pneumoco-
ccus. Here we report a case of drastic decrease in spleen size
over one and a half years following pneumococcal septic
shock with fulminant purpura, which occurred in a patient with
possible functional hyposplenism without anatomical hyposple-
nism at the time of septic shock.

Case Presentation: A previously well 44-year-old man was
admitted to our intensive care unit due to pneumococcal
sepsitic shock of unknown focus accompanied by fulminant
purpura. He survived septic shock by intensive treatment inclu-
ding vasopressor therapy, continuous hemodiafiltration and par-
tial amputation of all extremities. On an abdominal CT scan,
he had no signs of adrenal hemorrhage and had normal- sized
spleen. However, Howell-Jolly bodies were constantly observed
in his blood smear during a period of hospitalization. Accor-
dingly, we diagnosed him as having functional hyposplenism,
and pneumococcal vaccination was given at the time of hos-
pital discharge. After a year and a half, he transferred to our
emergency department because of sore throat and high fever
with chill. Howell-Jolly bodies were still positive, and sur-
prisingly, a CT scan detected the extremely small spleen, a
decrease in volume by approximately 90%. So far an etiology
of his splenic dysfunction and subsequent splenic atrophy was
not evident.

Conclusion: Patients with functional hyposplenism, even
without accompanying anatomical hyposplenism, have a risk of
developing marked splenic atrophy and permanent hyposple-
nism. These patients need long-term careful observation and
may benefit from prophylactic vaccination against encapsulated
bacteria.

Keywords: spleen size, pneumococcal sepsis, fulminant purpura
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A Case Report of Tropical Pyomyositis
in a Temperate Climate

Yokohama City Minato Red Cross Hospital

Akiko Hirata, Tetsuhiro Takei, Takeshi Nara, Hiroko
Fukushima, Junji Hatakeyama, Fumi Makino, Hiroyuki
Yamada, Michiko Fujisawa, Keiichi Yagi

Background: Tropical pyomyositis is a purulent infection of
the skeletal muscles that arises from hematogenous spread, and
usually results in abscess formation. Staphylococcus aureus is
the most common pathogen, up to 90% of cases. Although
pyomyositis is classically an infection of the tropics, it has
recently been recognized in a temperate climate. Here we
report a case of tropical pyomyositis found in Yokohama,
Japan.

Case Presentation: A 58-year-old man with diabetes and
chronic hepatitis C was transferred to our hospital presenting
myalgia of the limbs, and hypotension. Computed tomography
(CT) scan revealed paravertebral retroperitoneal abscess at the
level of the 1st and the 2nd lumbar vertebrae. CT also
revealed infarction of the spleen and the left kidney. Percu-
taneous drainage of the retroperitoneal abscess was performed,
and empirical antibiotic therapy was started. Because the
cultures of his blood and pus were positive for Staphylococcus
aureus, we changed antibiotics to cefazolin at a dose of 6 g
per day. Transesophageal echocardiography and magnetic reso-
nance imaging of the Iumbar vertebrae ruled out infectious
endocarditis and purulent spondylitis, respectively. Contrast
enhanced CT scan on the 8th day demonstrated multiple ab-
scesses in the muscles; there were at least 18 lesions, ap-
proximately 1 to 2 cm in size, disseminated in the muscles of
the limbs and the limb girdles. Finally we reached a diagnosis
of “tropical pyomyositis”, and we increased a dose of cefazolin
from 6 g to 12 g per day. Eventually 7 weeks of high dose
cefazolin administration was needed to improve his condition.
Conclusion: Tropical pyomyositis should be included in diffe-
rential diagnosis for myalgia in culture-positive septic patients
even in a temperate climate. A long-term high dose antimi-
crobial therapy is sometimes needed to overcome this clinical
entity.

Keywords: pyomyositis, infection
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A Case Report of Tropical Pyomyositis

Yokohama City Minato Red Cross Hospital

Tetsuhiro Takei, Tetsuya Takahashi

Background: Pyomyositis is a purulent infection of skeletal
muscle that arises from hematogenous spread, usually with
abscess formation. Pyomyositis is classically an infection of the
tropics, although it has been recognized in temperate climates
with increasing frequency. Here we report a case of tropical
pyomyositis.
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Case Presentation: A 58-year-old man was hospitalized due to
bilateral legs edema, muscular pain and shivering .He had
diabetes and chronic hepatitis C. We made a diagnosis, “Retro-
peritoneal abscess and legs edema caused by the compression
of the inferior vena cava”. Administration of antibiotics and
pus drainage were performed. Staphylococcus aureus was
positive in his blood culture and culture of the pus. We
choose antibiotics Cefazolin (6 g/day) and checked infectious
endocarditis and purulent spondylitis. But both did not exist.
We checked CT scan on some regular basis. Accidentally, we
recognized multiple intramuscular abscesses had been revealed
on the eighth day after his admission. We thought infection
was not controlled, we escalated dose of Cefazolin from 6
g/day up to 12 g/day. Then his condition slowly improved and
the abscesses became small. After long period for admini-
stration, we finished antibiotics on his fifty-fifth hospital day.
Conclusion: we report a case of tropical pyomyositis that is
rare in temperate climates. When the blood culture is positive
without obvious focus, we should think of differential diagnosis
of pyomyositis.

Keywords: hyponatremia, osmotic demyelination syndrome, cor-
rection rate
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ESBL is a More Important Prognostic
Factor in Urosepsis Than Multi—Drug
Resistance
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Sunghoon Park®, Seung Hoon Jang®, Young Il Hwang®,
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Background: There are few studies on the role of extended-
spectrum beta lactamase (ESBL) pathogens in patients with
urosepsis admitted to the intensive care unit (ICU).

Methods: Patient admitted to the ICU for uropsis between
2009 and 2011 were retrospectively reviewed.

Results: The mean age (n=99) was 71.1+11.3 years and
female was 81.8%. The percentage of patients with sepsis,
severe sepsis and septic shock was 55.6%, 25.3%, and 19.2%
and the most frequent pathogen was E. coli (n=60, 60.6%); the
number of non-E. coli organisms was 17 (gram (+) organisms,
n=6; fungus, n=1). ESBL and multi-drug resistant (MDR)
pathogens were found in 17.2% (n=17) and 42.4% (n=42) of
patients, respectively. In univariate analysis, admission SAPS
II, mechanical ventilator, dobutamine, chronic kidney disease,
ESBL orgagnisms, hematocrit, lactic acid, troponin I, and time
to adequate antibiotics were associated with hospital mortality.
Among them, SAPS II (p<0.001) and ESBL organisms
(p=0.011), and hematocrit (p=0.018) were significant prognostic
factor by multivariate analysis. In the other hand, among the
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variables investigated, previous admission within 1 year
(p=0.017) and the delayed time to adequate antibiotics (p=
0.001) were significantly associated with ESBL infection.
Conclusions: Through this 3-yr study, we found that in the
ICU setting, whether the pathogen is ESBL or not, rather than
MDR, is more important prognostic factor for patients with
urosepsis.

Keywords: Urosepsis, ESBL, Prognosis, ICU
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The Efficacy of Administration of
Bifidobacterium in Neonates
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Purpose: To investigate the effect of a probiotics, Bifidobac-
terium breve, on intestinal environment and clinical outcomes
in neonates undergoing cardiac surgery.

Methods: Twenty-one neonates with congenital heart disease
undergoing cardiac surgery immediately after birth were en-
rolled. Patients were allocated two groups, group A received
enteral 3x10° CFUjday of Bifidobacterium breve strain Yakult
during 1week before and after surgery, and group B did not
received.

Results: The characteristics of the patients and the types of
cardiac anomaly were similar between the two groups. Days
until achievement of criteria discharge from PICU after surgery
in group A was significantly shorter than that in group B
(7.4+1.5 vs. 10.4+4.5 days, P=0.02). Days to enteral nutrition
or achievement of caloric goal tended to be shorter in group
A. The detection rate of Bifidobacterium in group A was sig-
nificantly higher than those in group B at before, immediately
after, and 1 week after surgery (100% vs. 27%, 100% vs.
45%, and 100% vs. 45%, P<0.05, respectively). The numbers
of Enterobacteriaceac were significantly lower in group A than
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those in group B at immediately after and 1 week after
surgery (7.6+0.7 vs. 8.8+0.7 loglO cells/g and 7.8%+1.1 wvs.
9.1£0.8 loglO cells/g, P<0.05, respectively). The total organic
acid and acetic acid were also significantly increased in group
A.

Conclusions: Perioperative administration of probiotics for
neonates undergoing cardiac surgery was well tolerated and
resulted in significant improvement in intestinal environment,
likely affecting decreased postoperative morbidity.

Keywords: neonates, probiotics, congenital heart disease,
intestinal environment
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The Age of Transfused Blood is Not
Associated with Increased
Postoperative Adverse Outcome after
Ped

Department of Anesthesiology and Resuscitology, Okayama
University Medical School, Okayama, Japan

Hirokazu Kawase, Moritoki Egi, Yuichiro Toda, Tatsuo
Iwasaki, Kazuyoshi Shimizu, Kiyoshi Morita

Background and Goal of Study: The storage duration (age)
of transfused red blood cells (tRBC) has been shown to
associate with morbidity and mortality in critically ill patients.
We studied the association of age and number of donors of
tRBC with the risk of postoperative serious adverse events
(SAEs) in pediatric cardiac surgery patients.

Materials and Methods: This is a retrospective observational
study. We included all pediatric patients (<18 years olds)
admitted intensive care unit (ICU) after congenital cardiac
surgery, who received RBC transfusion in operation room and
ICU on the day of surgery. We obtained maximum
(RBCMAX) and average (RBCAVE) age of tRBC. We also
calculated the total number of donors for tRBC (Ndonor). We
defined primary outcome as incidence of at least one of eight
SAEs; 1) death, 2) pulmonary hypertension crisis, 3) require-
ment of renal replacement therapy, 4) requirement of ECMO,

5) cardiac arrest, 6) chest opening for bleeding, 7) hemo-
dynamic instability with steroid administration and 8) serious
arrhythmia. We compared RBCMAX (days old), RBCAVE
(days old) and Ndonor (/patients) between patients with and
without SAEs. Also, multivariate analysis was conducted and
assessed correlation with primary outcome.

Results and Discussion: RBCMAX was 9.5+3.1, RBCAve was
8.542.7 and Ndonor was 2.2+1.1. Out of 517 patients, 117
patients (22.6%) had SAEs. RBCMAX and RBCAVE was not
significantly differed between patients with and without SAEs
(RBCMAX; 9.9+3.1 vs. 9.4+3.2, p=0.15, RBCAVE; 8.2+2.5
vs. 8.6+2.7, p=0.24). Ndonor in patients with SAEs was 2.6+
1.3, which is significantly more in compared with 2.0+1.0 in
patients without SAEs (p<0.0001). In multivariate logistic
model, there was significant association difference only in
Ndonor (OR 6.2, p=0.01), but not in RBCMAX and RBCAVE
(RBCMAX; OR 0.11, p=0.74, RBCAVE; OR 0.04, p=0.84).
Conclusion(s): In pediatric cardiac surgery patients, age of
tRBCs was not significantly associated with the risk of SA.

Keywords: storage duration, transfusion, congenital cardiac
surgery
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Introduction: In 2012, Japanese Society of Research on Mem-
brane Oxygenator conducted a survey of current clinical trend
of Extracorporeal Membrane Oxygenation (ECMO) in Japan.
The purpose of this survey was to identify the devices in use
and outcome of ECMO in each patient’s category, then, to
clarify the current problems in conducting safe and effective
performance of ECMO in the setting of intensive care units in
Japan.

Methods: We sent the printed simple questionnaires to 463
hospitals which have perfusion services for cardiac surgery.
131 hospitals responded to the survey with responding rate of
28.3%.

Results: Total ECMO cases were 1,139 in 2009, 1,150 in
2010, and 1,242 in 2011, with gradual increase in number. In
2011, 50% of hospital replied that the overall survival rate
was less than 20%. One-hundred and thirty four cases were
reported to be respiratory support, and 1,168 cases were
reported to be cardiac support in 2011. Of them, 67% of
hospitals replied that the survival discharge rate was less than
20% in respiratory support; on the other hand, 53% of hos-
pitals replied that the survival discharge rate was less than
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20%. The brand of membrane oxygenators which most fre-
quently used in Japan were; Capiox LX (Terumo, Japan) in 82
hospitals. The reasons for exchange the ECMO circuit during
treatment were; poor oxygenation in 97, plasma leakage in 49
and poor excretion of CO2 in 47. The median days of ex-
changing the circuit was 7.

Discussion and Summary: The overall outcome of ECMO in
Japan was worse than that of ELSO registry with overall
outcome of 61% as of January 2013, especially respiratory
ECMO in adults (55% in ELSO). There is a fundamental
problem to be solved for these unwilling results. Many
hospitals providle ECMO in Japan with small case numbers,
which is supposed to be problem for respiratory ECMO,
because development of protocols and a skilled team will be
difficult.

Keyword: Extracorporeal membrane oxygenation
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Sarah Soh, Sungwon Na, Shin Ok Koh

Introduction: Acute pulmonary embolism (PE) is an important
cause of in-hospital mortality and may be rapidly fatal if not
diagnosed and treated. Despite recent advances in diagnostic
and therapeutic modalities, it is still one of the important
causes of hospital mortality. Previous several reports have
described the variable outcome of patients with PE with
reported mortality rate ranging from 8.1% (stable patients) to
25% (with cardiogenic shock) and 65% (post cardiopulmonary
resuscitation). And several studies reported an association
between some prognostic factors and increased mortality for
patients with acute PE. Nevertheless, there are no published
studies from Korean hospitals that assessed the outcome of
acute PE treated in the hospital with IV heparin. We
conducted this study to determine the outcome, risk factors,
clinical characteristics and demographics of patients with acute
PE and to identify possible demographic and clinical factors
associated with prognosis.

Methods: We studied the patients, who had diagnosed to have
acutte PE by CT or PET-CT, at ER or OPD of Severance
hospital from June 2011 to December 2012. The patients who
were diagnosed PE at other hospital and getting anticoagulation
therapy before arriving Severance hospital, or who were
suspicious to have acute PE but did not diagnosed by imaging
study were excluded. This study is a retrospective clinical
research, which had dealt with the medical records, the result
of blood study and the result of imaging study, and outcomes
included in-hospital mortality and the relationship between the
prognostic factors and mortality in hospital.
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Result: Table 1.

Conclusion: In this study, mortality was relevant to the past
history of the patient like malignancy and pulmonary embolism
or deep vein thrombosis, gender, presence of leukocytosis at
the arrival to the hospital, and hypotension among the possible
prognostic factors.

Keywords: Acute pulmonary embolism, prognostic factors,
critically ill patients
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Gases take important roles in modern medicine. The most
frequently used medical gas in hospital is, without any doubt,
oxygen. Other gases like nitrous oxide, anesthetic vapors, car-
bon-dioxide, nitrogen, ethylene monoxide, helium are also used
according to their roles. However, management of medical
gases is less cared than other forms of drugs. Medical gases
as a type of drug should be controlled by pharmacy depart-
ment, but almost all pharmacists don’t know how to handle
them. Besides, there is no systemic training in handling these
gases. The authors reviewed incident reports of our hospital
and newspapers of oxygen-related incidents. We know at least
four cases in past 20 years that carbon-dioxide was given
instead of oxygen resulting in death or irreversible disability.
There are several reasons to make mistakes. Carbon-dioxide
cylinder was painted “oxygen” as a part of the company (=
gas supplier)’s name. In our hospital, there are several cases
medical staffs forgot to open a valve of oxygen cylinder.
Fortunately pulse-oximeter warned hypoxia and noticing that
there was no oxygen flow prevented an accident. As a result,
re-education to ward nurses and warning card implying “Open
the Valve” is now set to all oxygen cylinders.

S4-2

The Results and Treatment Strategy of
Severe Burn Injury in Okayama
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University Hospital

Sunao Morisada, Athyoshi lida, Takahiro Hirayama,
Kouhei Tsukahara, Norihiro Suzuki, Toyomu Ugawa,
Yoshihito Ujike

The treatment of severe burn injury patients is very difficult
and challenging works for intensive care physician. Advanced
Critical Care and Emergency Center of Okayama University
Hospital (HCU) has opened 10 years ago, and treated 108
burn injury patients. We present our treatment results of burn
injury patients with Burn Index (BI), and Prognostic Burn
Index (PBI=Age+BI). Total patients over BI 50 are 11
patients, and 6 patients were survive (survival rate=54.5%),
over PBI 100 are 21 patients and 11 patients were survive
(survival rate=52.3%). Existing our general treatment strategies
are early excision of burn wound tissues, local treatment with
silver wound covering materials, using only peripheral
intravenous management.

S4-3

Effects of Preoperative Nutritional Status
on the Clinical Outcomes of Liver—
tfransplanted Patients

Department of Nutrition and Dietetics, Severance Hospital, Yonsei
University Health System, 'Department of Anesthesiology and Pain
Medicine, and Anesthesia and Pain Research Institute, Yonsei
University College of Medicine, *Department of Surgery, Yonsei
University College of Medicine, Seoul, Korea

Hosun Lee, Sungwon Na®, Eun Jung Kim*, Myung Wha
Kim?, Myung Soo Kim?, Shin Ok Koh®

Background: Malnutrition is a common problem for patients
waiting for orthotopic liver transplantation. The aim of this
study was to assess the effects of nutritional risk at admission
on the clinical outcomes after liver transplantation.

Methods: Data from 68 consecutive adult patients who under-
went liver transplantation and admitted to intensive care unit
(ICU) between January and December 2012 were retrospec-
tively analyzed. Underlying liver diseases, median model for
end-stage liver disease (MELD) score, preoperative and post-
operative body weight, length of stay (LOS) in ICU and hos-
pital were compared between the high (HR) and low nut-
ritional risk (LR) groups based on the result of nutritional
screening at admission. Results: Patients were 52.5+7.1 years
old and 52 patients (76.5%) were male. The most common
underlying liver disease was hepatitis B virus (72.1%), fol-
lowed by hepatitis C (8.8%), hepatocellular carcinoma (4.4%)
and alcoholic liver cirrhosis (2.3%). Twenty-three patients
(33.8%) were received liver from deceased donors and average
MELD score was 15.4+7.7. The median duration of mechanical

ventilation in ICU was 25.5 hours (range 1-311 hours). The
LOS in ICU was 5 days (range 3-69 days) and LOS after sur-
gery was 23 days (range 15-277 days). Four patients (5.9%)
were expired after transplantation. Preoperative dry weight was
65.129.4 kg and body mass index (BMI) was 23.5£2.6 kg/m’.
Patients lost 9.0£6.5% of usual body weight during hospita-
lization. Although duration of hospital stay and mortality rate
were not significantly different between the two groups, the
patients of HR stayed significantly longer in ICU than those
of LR (9.0£12.2 days vs. 7.84£11.2 days, p=0.012).
Conclusion: The patients undergone liver transplantation expe-
rienced severe weight loss during hospitalization and further
studies are needed to evaluate the effects of the nutrition inter-
vention in the high nutritional risk patients on the clinical out-
comes.

Keywords: nutrition status, liver transplantation, intensive care
unit

S4-4

A Case Report of Rhabdomyolysis and
Renal Failure from Acute Purulent
Myositis

Trauma & Critical Care Center, Kyoto Medical Center

Kyo Inoue, Yukiko Kataoka, Kosuke Yoshida, Takahiko
Tsutsumi, Hiroyuki Tanaka, Nozomu Sasahashi, Satoru
Beppu, Nobuaki Shime, Ichiro Kaneko

Introduction: The causes for rhabdomyolysis vary from
trauma, drugs, alcohol intake and infection. We experienced a
case of rhabdomyolysis and renal failure from acute purulent
myositis.

Case: The case was a 78-year-old female experiencing brown
urine one week prior to admission. She was transported to a
local emergency care center due to aggravation of loss of ap-
petite, general malaise, and listlessness of the lower extremities
during travel, and transported to our hospital for treatment of
hyperkalemia. The laboratory findings on admission were as
follows: CPK124703 IU/I, BUN44 mg/dl, Cre2.76 mg/dl, K3.7
mEq/l, CRP18.7 mg/dl. She was diagnosed as rhabdomyolysis
and acute renal failure. There was no history of trauma or
alcoholic intoxication, or prescription of statins or psychotropic
drugs. Vital signs were as follows: body temperature 36.0
degrees C (96.8 degrees F), heart rate 65/min, blood pressure
129/99mmHg. Physical findings revealed rubefaction, swelling,
heat and pain of the right femur, and magnetic resonance
imaging (MRI) revealed inflammation localized to the center of
the muscles. She was diagnosed as sepsis due to acute puru-
lent myositis, and meropenem were administered. Escherichia
coli (E coli) was subsequently isolated from urine and blood
cultures, so antibiotics were de-escalated to cefazolin iv, fol-
lowed by moxifloxacin po. for a total antibiotic treatment
period of 29 days. She developed acute kidney injury with
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transient anuria, but her renal functions gradually improved
with only single application of hemodialysis on day 7. She
discharged without any complications on day 77.

Conclusions: Infection-related rhabdomyolysis is usually catego-
rized with viral myositis, necrotizing fasciitis due to group A
B -hemolytic Streptococci, and toxic shock syndrome due to
Staphylococcus aureus. We presented a rare case of acute
purulent myositis caused by E. coli with extremely elevated
CPK levels of >100,000 IU/L.
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Informed Consents for Withholding/
withdrawing Life—support in Intensive
Care Units

Department of Anesthesiology and Pain Medicine, Yonsei
University College of Medicine

Jin Ha Park, Jin Sun Cho, Sungwon Na, Shin Ok Kho

Background: Withholding or withdrawing life-support (WLS)
in intensive care units (ICU) has been usually decided without
official documentation, and scant information exists about it.
We investigated the incidence of informed consents and type
of WLS, and the time from admission to the ICUs to WLS
decision and subsequent death.

Methods: The charts of patients who had died in the medical
or surgical ICU of a university affiliated hospital between 1
January 2012 and 31 March 2012, were retrospectively
reviewed.

Results: Ninety-nine patients were enrolled, excluding patients
who were diagnosed with brain death (5) or decided WLS
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before ICU admission (2). Seventy-seven of 99 patients
(70.0%) had informed consents for WLS. The most common
diagnosis at WLS decision was refractory shock (37, 48.1%),
followed by respiratory failure and hepatic failure. The median
time from admission to the ICU to WLS decision, and from
decision to death were 17 days (1 hour to 227 days) and 41
hours (immediate to 811 hours), respectively. The main family
members who decided were son (42, 54.5%) and daughter (11,
14.3%). The therapeutic interventions most frequently withheld/
withdrawn were Do-Not-Resuscitation (DNR) (100%), defibril-
lation (93.5%) and pacemaker insertion (51.9%).

Conclusion: 70% of patients had an informed consent for
WLS, and in 54.5% of them WLS decision was made by son.
The most frequent forms were DNR, followed by defibrillation
and pacemaker insertion.

Keywords: withholding/withdrawing life-support
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Middle Latency Auditory Evoked
Potential Index Monitoring of Cerebral
Function to Predict Functional

Tokyo Medical University Hachioji Medical Center

Katsuhiro Nagata, Junya Tsurukiri and Naoyuki Kaneko

Introduction: Monitoring cerebral function is crucial in sur-
gical critical care. However, until date, there is no satisfactory
report on the monitoring of cerebral function to predict func-
tional outcome after brain damage, i.e., traumatic brain injury
(TBI). The middle latency auditory evoked potential index
(MLAEPi) monitor (aepEX plus®, Audiomex, Glasgow, UK) is
a mobile MLAEP monitor measuring the degree of conscious-
ness and representing it using numerical values. We considered
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that MLAEPi can predict neurological outcome after emergency
craniotomy among comatose patients caused by traumatic brain
injury.

Methods: After obtaining approval, the patients who underwent
emergency craniotomy for TBI within 12 hours of the damage,
and who were subsequently monitored using MLAEPi were en-
tered in this study. Comatose patients were defined as an
initial GCS score less than 8. MLAEPi was measured for 14
days after craniotomy. All patients were administered sedatives
for 2 days after the onset of brain damage. Neurological out-
come was evaluated before discharge using a cerebral perfor-
mance category (CPC) score, and classified into 3 groups:
good outcome (GO) for a CPC score of 1 or 2, worse out-
come (WO) for a score of 3 or 4, and brain death (BD) for a
score of 5.

Results: Subjects comprised 15 patients with a median age of
58 years. With regard to outcome, 5 patients had GO, 6 had
WO, and 4 showed BD. MLAEPi was observed to be signifi-
cantly higher on and after day 10 than at immediately after
craniotomy in cases of GO or WO; significantly lower in BD
than in GO or WO after day 5; and significantly higher in
GO than in WO after day 5 (see Fig. 1).

Conclusion: MLAEPi satisfactorily denotes cerebral function
and predicts neurological outcomes after emergency craniotomy
in comatose patients due to traumatic brain damage.

Keywords: traumatic nrain injury, auditory evoked potential,
craniotomy, outcome, brain death, coma
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An Integrated Approach to Distress
and Delirium of Patients in ICU

1Department of Psychiatry, Yonsei University College of Medicine,
Gangnam Severance Hospital, 2Depautrnent of Anesthesiology,
Yonsei University College of Medicine, Gangnam Severance
Hospital

Jin Young Park®, Jooyoung Oh?, Se Hee Na?
Hyung—Jun Yoon', Cheung Soo Shin?

ICU patients suffer from physical illness, various medical
treatments, inconvenient environment and fear of the course of
disease. ICU environment is focused on the monitoring of
physical state and maximization of therapeutic approaches.
Therefore, approaches and interventions on psychological state
of individual patients have been performed very restrictively.
On the other hand, it is known that the incidence rate of
delirium is very high and occurrence of delirium has a major
impact on patient prognosis. However, systematic approaches to
delirium have been made restrictively in ICU. We built a team
and made a protocol for integrated approaches to distress and
delirium of ICU patients. For patients in the ICU of a
university hospital, this study evaluated their anxiety, agitation,
pain and delirium every day by applying ICU Distress &
Delirium Evaluation Protocol. For patients with delirium
screened by nurses with CAM-ICU, a psychiatrist specializing
in delirium evaluated the seriousness, subtypes and causes of
delirium. When providing medical treatment, adverse -effects
were also checked. For patients without delirium, distress was
evaluated. The evaluation of distress consisted of anxiety,
agitation, and pain domain. All scales applicable to the ICU
were selected from the scales with high reliability. Evaluations
of distress and delirium of ICU patients are effectively
performed with the use of ICU Distress & Delirium Evaluation
Protocol. It is expected that the evaluation using this protocol
will be useful for the understanding of current situation of
ICU patients and therapeutic intervention at the right time. In
addition, it is expected that it will be used as an evaluation
index of various efforts to improve clinical parameters of ICU
in the future.

Keywords: ICU, Distress, Delirium
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Use of Evidence—Based Checklists to
Reduce Catheter—related Bloodstream
Infections in ICU

Department of Critical Care Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Sung Bum Park, So Yeon Lim, Jeong Hoon Yang, Chi
Ryang Chung, Chi—Min Park, Kyeongman Jeon, Gee
Young Suh

Objectives: Catheter-related bloodstream infections (CRBSI)
occurring in the intensive care unit (ICU) are common,
potentially lethal but preventable. The aim of this study was to
determine if evidence-based checklists for central venous
catheter (CVC) insertion and maintenance reduce CRBSI.
Methods: This was a prospective observational study during
two 5-month periods before and after introduction of
evidence-based checklists for CVC insertion and maintenance at
four adult ICUs in Samsung Medical Center, Seoul, Korea.
Performance rates of each item in checklists and outcomes
were measured and the primary outcome was rates of CRBSI
per 1,000 catheter-days.

Results: The rates of use of 2% chlorhexidine and aseptic
dressing were increased after introduction of checklists for
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CVC insertion (83% vs 100%, p = 0.046 and 83% vs 100%,
p = 0.046, respectively). The rates of daily check of possibility
for removal, dressing change within 7 days,
decontamination of hub, use of 2% chlorhexidine before
dressing and daily inspection of cleanness of 3-way port were
increased after introduction of checklists for CVC maintenance
(74% vs 95%, p < 0.001; 92% vs 100%, p = 0.003; 5% vs
96%, p < 0.001; 24% vs 97%, p < 0.001 and 83% vs 94%, p
= 0.018, respectively). The mean rate of CRBSI per 1,000
catheter-days decreased after introduction of evidence-based
checklists, but the differences did not reach statistical
significance (5.0 vs 2.2, p = 0.077).

Conclusions:

alcohol

Introduction of evidence-based checklists for
CVC increased the performance rates of essential care process
in CVC insertion and maintenance and may lead to improved
patient outcomes in ICUs.

Keywords: Catheter-related infections, Central venous catheters,
Checklist, Intensive care units
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The Experience of Daily Ethics Rounds
in Adult Intensive Care Units

Department of Pulmonary and Critical Care Medicine, Chungnam
National University Hospital, Department of Pulmonary and Critical
Care Medicine Asan Medical Center, University of Ulsan College
of Medicine, Department of Medical Humanities and Social
Sciences Univ. of Ulsan College of Medicine

Jae Young Moon, Younsuck Koh, Young—Mo Koo,
Jang Han Kim

Background: Ethical issues are increasingly arising in clinical
practice and clinicians retain greater decision-making burden in
the intensive care (ICU). Hospital ethics committees (HECs)
and ethics consultations (ECs) are useful in resolving ethics
conflicts. But HECs and ECs are reliant on a limited cases
that medical staffs have reported. The aim of this study was
(1) to identify ethical issues of adult ICUs, (2) to investigate
the impact of daily ethics rounds in.

Methods: This study was conducted at a tertiary referral
hospital with 8 adults ICUs from August, 2011 till July, 2012.
Ethics consultation team was composed of an intensivist, an
ethics consultant, an ethicist, and a professor of medical law.
The intensivist who was a postgraduate student in medical
ethics went rounds at least more than one units everyday. The
intensivist collected cases of ethics conflicts or ethical issues
recognized, and then resolved the conflicts, or asked an ethics
consultant for an advice on any complex or critical conflict
cases. At the research end-point, we examined the results by
means of the questionaire surveys and the depth interviews to
ICU nurses and physicians.

Results: The study found 111 ethical issue cases, which was
1.2% of 9,302 admissions. The major reasons for the cases
were the unprofessional behavior of physicians, the violation of
in-house guideline, withholding of withdrawing, allocation of
medical resources. The results of questionnaire survey and the
focused interviews showed that moral sensitivity of ICU nurses
has improved and moral distress of residents in end-of-life care
has been reduced.

Conclusions: These outcomes suggest that daily ethics rounds
in adult ICUs may improve patients’autonomy and families’
interest. That also may present an effective methodology to

resolve ethics conflicts and ethical issues, and help reinforce
an educative effect on moral sensitivity.

Keywords: Ethics consultation, Hospital ethics committee,
Intensive care unit
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The Comparison between Arctic Sun
and Water Blanket During Therapeutic
Hypothermia in Cardiac Arrest Patients

Department of Emergency, Seoul National University Hospital

Yoon Sun Jung, Kyung Su Kim, Gil Joon Suh, Woon
Yong Kwon, Hui Jae Lee, Young Ho Kwak

Introduction: Faster cooling and stable maintenance of hypo-

thermia result in better outcomes. We want to compare the
effectiveness and safety of Arctic Sun (AS) and water blanket
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(WB) during therapeutic hypothermia.

Methods: Retrospective analysis was performed in single hos-
pital. Patients who received therapeutic hypothermia after car-
diac arrest from January 2010 to May 2012 were identified.
The time to target temperature (<34°C) from the application of
cooling was measured to evaluate the effectiveness of cooling
method. After the achievement of target temperature, the
temperature most remote from 33°C was selected every hour.
If the selected temperature was not between 32°C and 34°C,
then that hour was considered as violation of maintenance.
Generalized estimation equations (GEE) analysis was used to
compare the absolute temperature differences from 33°C during
maintenance period. Hospital survival and 28-day cerebral
performance category score were obtained.

Results: AS was used in 23 patients among 53 patients
enrolled. Patients discharged alive were more frequent in AS
group (73.9% [AS] vs. 43.3% [WB], p=.026). Patients with
good neurologic outcome were not different between two
groups (26.1% [AS] vs. 16.7% [WB], p=.402). There was no
difference between two groups regarding temperature at start of
cooling (35.6°C [AS] vs. 35.6°C [WB], p=.992). Time to target
temperature (134.2 min [AS] vs. 233.4 min [WB], p=.056) was
lesser in AS group, but it was not statistically significant.
However, violation of maintenance (2.0% [AS] vs. 23.7%
[WB], p<.001) was more frequently observed in WB group.
The mean absolute temperature differences from 33°C during
maintenance period were 0.19°C (95% CI, 0.17°C-0.21°C) in
AS and 0.76°C (95% CI, 0.71°C-0.80°C) in WB. GEE has
revealed that AS decreased this difference by 0.59°C (95% CI,
0.44°C-0.75°C; p<.001) compared to WB.

Conclusions: Arctic Sun is superior to water blanket in the
maintenance of therapeutic hypothermia.

Keywords: Cardiac arrest, Hypothermia, Equipment and supplies
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B—MRI Findings of Survivors with
Favorable Outcome Who Received
Therapeutic Hypothermia after OHCA

Department of Emergency Medicine, Gachon University Gil
Medical Center

Jin Joo Kim, Jae Ho Jang, Sung Youl Hyun, Hyuk Jun
Yang, Gun Lee

Introduction: The aim of this study was to retrospectively
evaluate and analyze the brain magnetic resonance imaging
(B-MRI) findings of patients with a favorable neurological out-
come after out-of-hospital cardiac arrest at one emergency center.
Methods: Patients with return of spontaneous circulation
(ROSC) (>24 h) after OHCA who were older than 16 years of
age and who had been admitted to the emergency intensive
care unit (EICU) for over a 57-month period between July
2007 and March 2012 and survived with a favorable neuro-
logical outcome were enrolled. B-MRI was taken after recovery
of their mental status.
Results: Fifty-two patients among the 305 admitted patients
had a good CPC, and 33 patients’ B-MRIs were analyzed
(CPC 1: 26 patients, CPC 2: 7 patients). Among these, 18
(54.5%) patients had a normal finding on B-MRI. On the
other hand, ischemia/infarction/microangiopathy compatible with
hypoxic-ischemic encephalopathy (HIE) were found on various
brain areas including subcortical white matter (7/13), cerebral
cortex, central semiovlae, basal ganglia, putamen, perivent-
ricular white matter (PVWM), and cerebellum.
Conclusion: Survivors with a favorable neurological outcome
from OHCA showed HIE on B-MRI, especially all of the
patients with a CPC 2. Cognitive functions were also impaired
in the patients. Further neurological studies will be needed to
prove the injury mechanisms and to implement neuroprotective
treatment to survivors.
Keywords: out-of-hospital cardiac arrest, brain magnetic reso-
nance imaging, therapeutic hypothermia
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Differential Prognostic Value of
Admission Plasma Glucose on 30—day
Mortality in Cardiogenic Shock
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Background: Admission glucose level is a predictor of mor-
tality in patients with ST elevation myocardial infarction
(STEMI). However, limited data are available on cardiogenic
shock.

Methods: Using a prospective, multi-center registry in Korea
between November 2005 and September 2010, 816 STEMI
patients with cardiogenic shock were analyzed. Patients were
categorized according to glucose levels at admission: <7.8,
7.8-10.9, 11.0-16.5 and = 16.6 mmol/L. Primary outcome was
30-day mortality. The added values of glucose to the Throm-
bolysis In Myocardial Infarction (TIMI) and Global Registry of
Acute Coronary Events (GRACE) scores were assessed by
receiver operating characteristic curves and integrated discri-
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mination improvement analyses.

Results: Thirty-day mortality was sequentially higher in pa-
tients with higher admission glucose (20.4%, 23.3%, 39.8%,
and 43.1% p<0.001). Among non-diabetic patients, 30-day
mortality was predicted by TIMI scores with a c-statistic of
0.615 (95% confidence interval [CI], 0.561-0.662) and GRACE
scores with a c-statistic of 0.652 (95% CI, 0.604-0.695). Incor-
poration of admission glucose increased the c-statistic for TIMI
score to 0.685 (95% CI, 0.639-0.720, p < 0.001) and GRACE
score to 0.708 (95% CI 0.664-0.742, p < 0.001). Additional
predictive values for glucose were not observed for diabetes.
Integrated discrimination improvements (TIMI vs. additional
glucose and GRACE vs. additional glucose) were 0.041 (p<
0.001) and 0.039 (p<0.001) in non-diabetic patients.
Conclusions: Admission glucose level was a prognostic factor
of 30-day mortality and had an additional predictive value in
establishing risk scores only in nondiabetics patients with
cardiogenic shock.

Keywords: glucose, cardiogenic shock, acute myocardial infarction
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Sauchinone Attenuates Neutrophils
Pro—Inflammatory Activity and Acute

150

Lung Injury
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Objective: We previously showed that sauchinone inhibits lipo-
polysaccharide (LPS)-induced TNF-«@ expression in macro-
phages by suppression ERK1/2 pathway. This study was per-
formed to clarify the effects of sauchinone, a lignan from
Saururuschinensis, on LPS-induced acute lung injury.

Methods: In vitro-Murine bone marrow neutrophils was
cultured in RPMI media supplemented with 5% FBS. Western
blot analysis were used for measuring the phosphorylation of
MAPKs, including ERK1/2, JNK and p38, and ribosomal
protein S6 (1pS6), the level of degradation of Ikba in
neutrophils. Production of TNF-alpha and MIP-2 in neutrophils
was measured by ELISA. In vivo-LPS was injected intra-
tracheally to mice lung 2 hr after sauchinone administration (O
or 10 mg/kg, i.p). To assess the severity of acute lung injury,
W/D ratio, MPO activity, total cell and neutrophil count,
TNF-alpha and MIP-2 in BALF were measured 24 hr after
LPS administration.

Result: Sauchinone diminished p38 phosphorylation in bone
marrow neutrophils subjected to LPS. Sauchinone did not
affect LPS-induced degradation of Ikba but decreased LPS-
induced phosphorylation of rpS6 in neutrophils. Sauchinone
diminished LPS-induced TNF- & and MIP-2 production in neu-
trophils. Administration of sauchinone to mice was associated
with decreased severity of LPS-induced lung injury, as deter-
mined by diminished neutrophil accumulation in the lungs and
levels of TNF-alpha and MIP-2 in bronchoalveolar lavage fluid.
Conclusion: These results suggest that sauchinone decreased
p38 activation in bone marrow neutrophils, which diminished
Toll like receptor 4 (TLR4)-induced neutrophil activation and
diminishes the severity of neutrophil-driven pro-inflammatory
processes, including acute lung injury.

Keywords: Sauchinone, p38 activation, acute lung injury
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Expression of EphA2 and EphrinAl in
LPS Induced Lung Injury Model

Division of Pulmonology, Department of Internal Medicine, Yonsei
University College of Medicine, Seoul, Korea

Ji Young Hong, Won Jai Jung,Joo Han Song,Kyung Soo
Chung, Song Yee Kim, Ji Ye Jung, Eun Young kim,
Young Ae Kang, Young Sam Kim, Se Kyu Kim, Joon
Chang, Moo Suk Park

Background: Eph receptors and Ephrin ligands are both cell
surface molecules that mediate signaling pathways involving
the cell cytoskeleton and cell adhesion in embryogenesis and
oncogenesis. While the previous study demonstrated that EphA2
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receptor activation induced by EphrinAl mediated vascular
permeability in bleomycin lung injury model, the role of
EphA2 in LPS induced lung injury is not well understood.
Hypothesis: The interaction between EphA2 and EphrinAl is
associated with LPS induced lung injury via PI3K-Akt pathway.
Methods: LPS induced lung injury was performed by intra-
tracheal instillation (40 £g/g). Lung injury was assessed by
bronchioalveolar lavage cell counts, protein content, lung injury
scoring. The western immunoblotting for EphA2, EphrinAl,
PI3K and Akt was performed on lung lysates with SDS-PAGE.
Results: LPS group showed higher BAL cell counts (LPS: 103
+ 46.7 * 104 vs Control: 1.6 +1.8 *104, P<0.001) and protein
(LPS 3.71 + 3.35 mg/ml vs Control 0.16 * 0.10 mg/ml,
P=0.045) than control group. The lung injury score was higher
in LPS group than control group (LPS 6.92 + 2.37 vs control
3.05 £ 1.52, P=0.02). Characteristic, counterdirected changes in
regulation of EphA2 and EphrinAl ligand were found: upre-
gulation of EphA2 (up to 17.1 fold, P=0.043), downregulation
(up to 1.7 fold, P=0.001) of Ephrin Al in LPS lung injury
model. The activation of PI3K and Akt was also observed in
the LPS group (pAkt/tAKt: 2.68 fold, P=0.003; P110 7 /tubulin:
9.76 fold, P<0.001).

Conclusions: These results suggested that EphA2 activation
may be associated with EphrinAl independent signalling con-
trary to the bleomycin injury model. Further studies about the
efficacy of the EphA2 antagonist in the LPS lung injury
model are needed.

Keyword: Eph--ephrin signalling
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Performance of Prognostic Severity
Scores in Patients with Non—Nosocomial

Pneumonia Admitted to ICU

Division of Pulmonology, Department of Internal Medicine, Yonsei
University College of Medicine

Won Jai Jung, Kyung Soo Jung, Moo Suk Park, Young
Sam Kim, Joo Han Song, Ji Young Hong, Eun Young

Kim, Young Ae Kang, Joon Chang, Se Kyu Kim, Ji Ye
Jung

Background: There are limited data on the performances of
pneumonia severity scores and intensive care unit (ICU) scores
to predict mortality in community-acquired pneumonia (CAP)
and Healthcare-associated pneumonia (HCAP) patients hospita-
lized to ICU. The purpose of this study is to evaluate the
performance of the pneumonia severity index (PSI), CURB-65
(confusion, urea, respiratory rate, blood pressure, age = 65)
score, and Acute Physiology and Chronic Health Evaluation
(APACH) II score for the prediction of mortality in non-
nosocomial pneumonia patients admitted to ICU.

Methods: We retrospectively evaluated 162 patients admitted
to ICU with non-nosocomial pneumonia between 1 January
2008 and 31 December 2011. The performances of PSI and
CURB 65, APACHE II score were evaluated for mortality
prediction.

Results: Of total 162 patients, 76 (46.9%) patients died in
hospital. Mean age of patients is 68.1 years and 112(69.1%)
are men. 128 (79%) patients had ventilator care. PSI and
APACHE II were significantly lower in survivors than in
non-survivors (145.2 vs. 166.1, P < 0.001; 20.6 vs. 29.8, P <
0.001), but CURB-65 was not (2.4 vs. 2.7, P = 0.075).
Receiver operating characteristic curves showed that APACHE
II (area under the curve [AUC] = 0.79) performed better than
PSI (AUC = 0.67, P < 0.016) and CURB-65 (AUC = 0.58, P
< 0.001) to predict in-hospital mortality.

Conclusion: APACH 1II predicted mortality of non-nosocomial
pneumonia patients requiring ICU admission better than PSI
and CURB-65 do.

Keywords: non-nosocomial pneumonia, Intensive care unit,
mortality
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Autophagy is Mediated by Oxidative
Signaling in Lipopolysaccharide
Induced Acute Lung Injury Model

Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine and Lung Institute, Seoul National University
College of Medicine

Yeon Joo Lee, Chul—Gyu Yoo, Sang—Min Lee

Background: Acute lung injury (ALI) and acute respiratory
distress syndrome have still high mortality. However, there are
few therapeutic options. We have to devise the method to
decrease cell death of lung epithelium and endothelium in ALIL
Autophagy is involved in both cell survival and cell death, which
is not known well in the field of ALI In this work, we wished
to determine the role of autophagy in ALI and the relationship
with oxidative stress using LPS induced ALI model.

Methods: In vitro experiment, lipopolysaccharide (LPS) was
exposed to RAW 264.7 cell and autophagy was monitored by
measurement of expression level of LC3-I and LC3-II using
western blotting (WB). In vivo experiment, LPS was instilled into
C57BL/6 mice intratracheally and fixed lung tissue and mouse
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lung lysates were analyzed by WB and LM. N-acetylcysteine was
treated to in vivo and in vitro ALI models and protein extracts
from lung and cells were prepared for western blot analysis. We
measured lung physiologic parameters using Flexivent.

Results: Preliminary studies indicated that LPS induced auto-
phagy in RAW 264.7 cells in dose and time dependent man-
ner, as assessed by increased expression of LC3II. Parallel
studies in mice also showed an increase in LC3II in lung by
LPS, which also induced ALI. We next investigated the effect
of NAC upon the LPS induced autophagy. We observed that
LPS induced autophagy was attenuated by NAC both in vitro
and vivo experiment. In addition, pretreatment of NAC de-
creased inflammatory cell in BAL fluid and improved lung
compliance in ALI model induced by LPS.

Conclusion: We found that LPS induced autophagy in the
model of ALI. Oxidative signaling might be involved in the
induction mechanism of autophagy by LPS.

Keywords: autophagy, lipopolysaccharide, Acute lung injury
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Tension Pneumothorax with Mediastinal
Shift

Departments of Anesthesiology, 'Emergency Medicine, Inje
University, Haeundae Paik Hospital

Charles Her, Ha—Young Park®

We all know very well what the tension pneumothorax with
mediasternal shift means, what to do to save the patient’s life,
and what will happen unless we take action quickly. Although
any one in acute medicine must have experienced several cases
of tension pneumothorax, the actual picture of tension pneu-
mothorax with mediastinal shift like this one in this report can
rarely be seen. Also, it is hard to imagine that tension pneu-
mothorax would expand beyond costophrenic recess and down
to the femoral canal through retroperitonealspace. We wish to
share this picture with other people. Case Report A 17-
year-old girl was brought to the emergency room by an ambu-
lance because of severe dyspnea and cyanosis. She had history
of cerebral palsy, diabetes mellitus and seizure disorder. She
had been hospitalized for aspiration pneumonia several times
previously. On arrival, she was cyanotic and barely breathing.
Her trachea was intubated immediately and mechanical venti-
lation was started. It was difficult to hear breath sound in both
lung fields. Blood pressure was 50/30 mmHg. It was initially
assumed that she had a severe aspiration pneumonia accom-
panied by sepsis. Because of poor venous access, it was
decided to cannulate right femoral vein before taking chest
radiography. When an 18G angiocath needle was inserted
percutaneously to puncture femoral vein while aspirating with
the attached syringe, the syringe was noticed filled with air.
Chest and abdomen radiographs showed tension pneumothorax
with mediastinal shift (Fig. 1) and air in the retroperitoneal
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space (Fig. 2). After insertion of right chest tube, she was
successfully resuscitated. CT of chest and abdomen taken later
confirmed that the air was in retroperitoneal space. The patient
made an uneventual recovery.

Keywords: tension pneumothorax, mediastinal shift, resuscitation
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Inhaled Colistin for the Treatment of
Patients with Pneumonia by MDR
Pathogens

'Department of Internal Medicine, 2Department of Pharmacy,
Chonbuk National University Medical School, Jeonju, Korea,
*Division of Critical Care Medicine, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University School of
Medicine

Seung Yong Park®, Chi Ryang Chung®, Hye Bin Park?
So Ri Kim*, Seoung Ju Park®, Youg Chul Lee', Heung
Bum Lee!

Background: Recently ventilator-associated pneumonia (VAP)
caused by multi-drug resistant (MDR) gram-negative bacteria
has been increasing and resulting in significant morbidity and
mortality. Colistin is active against gram-negative bacteria,
including the MDR gram-negative bacteria such as Acineto-
bacter baumannii, Pseudomonas aeruginosa, and so on. How-
ever, intravenous administration of colistin was abandoned
because of its nephrotoxicity and neurotoxicity, and it was
controversial problem whether inhaled colistin is effective or
not. We conducted the present study to assess the effectiveness
and safety of aerosolized colistin for the treatment of
pneumonia by MDR gram-negative pathogens.

Methods: From February 2012 to February 2013 in medical
ICU of Chonbuk National University Hospital in Korea, we
retrospectively reviewed patients, who received inhaled colistin
due to VAP by MDR A. baumannii, P. aeruginosa and
Klebsiella pneumoniae. The favorable response was defined as
clinically and radiologically improved case and/or microbio-
logical results.

Results: In total 19 patients received aerosolized colistin. The
mean length of stay in the MICU was 25.8+32.0 days and the
mean hospital stay was 61.7+75.4 days. The mean duration of
aerosolized colistin therapy was 10.9+16.5 days. Eleven pa-

tients showed a favorable response to the therapy (11 of 19,
57.9%). Follow-up cultures were available in 17 patients, and
the negative conversion rate of responsible pathogens was
47.1% (8 of 17). Six patients experienced adverse event related
with nephrotoxicity (6 of 19, 26.3%), and one asthmatic
patient was stopped because of nebulize-inducing bronchial
spasm (5.3%).

Conclusions: Aerosolized colistin appears to be relatively safe
and effective option for the treatment of VAP by MDR
pathogens. Its role in the treatment of MDR gram-negative
pneumonia needs further evaluation.

Keywords: inhaled colistin, VAP, MDR pathogen
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Comparison of the Mortality in Septic
Patients Who were Diagnosed as Four
Different DIC Criteria
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Background: To compare the mortality in critically ill patients
with sepsis who were diagnosed as disseminated intravascular
coagulation (DIC) according to four different diagnostic criteria.
Methods: We conducted a single center retrospective study
during 4 month period. The septic patients with platelet <
150,000/ #L or > 50% decrease within 24 hrs during medical
intensive care unit (MICU) admission were enrolled. The
analysis of all patients was done if the coagulation markers
were available. The mortality in ICU of the patients were
calculated and compared according to the International Society
on Thrombosis and Haemostasis (ISTH), the Japanese Asso-
ciation for Acute Medicine (JAAM), revised JAAM (R-JAAM)
and the Korean Society on Thrombosis and Haemostasis
(KSTH) criteria.

Results: A total of 79 patients were enrolled. Among the four
sets of diagnostic criteria, the KSTH criteria showed the
highest specificity (76.0%) with comparable sensitivity (58.6%)
for the mortality in MICU (P = 0.001). Areas under Receiver
operating characteristics curves were 0.67 (95% CI, 0.55-0.8)
for KSTH, 0.61 (95% CI, 0.49-0.74) for R-JAAM, 0.60 (95%
CL, 0.47-0.73) for ISTH and 0.59 (95%, CI 0.46-0.72) for
JAAM. And in multivariable logistic regression, only KSTH
(odd ratio 3.246, p = 0.041) could predict mortality in ICU
independently, when APACHE II score, SOFA score, use of
CRRT and ventilator were adjusted.

Conclusions: In critically ill septic patients, the KSTH criteria
showed better performance for the prediction of mortality in
ICU than ISTH, JAAM and R-JAAM criteria.

Keywords: diagnostic criteria, disseminated intravascular coagu-
lation, sepsis
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Comparison of Immature Granulocyte
and Biomarkers Currently in Use in
Patients with Sepsis

AL g S, AdAA I, T o

Background: Application of new biomarker for patients with
sepsis is important to reduce morbidity and mortality. We
compared the clinical relevance of immature granulocyte pro-
portion (IG%) and biomarkers (white blood cell [WBC], C-
reactive protein [CRP], lactate, procalcitonin) currently in use
for the clinical usefulness in patients with sepsis.

Materials and Methods: We conducted a single-center retro-
spective study. A total of 184 patients admitted to emergency
room were enrolled and classified into 3 groups (sepsis, severe
sepsis and septic shock). The sensitivity and specificity of 1G%
measured by Sysmex XE-2100 (Sysmex, Japan) and other
markers such as WBC, CRP, lactate and procalcitonin for the
severity of sepsis, disseminated intravascular coagulopathy
(DIC) and 28 day mortality were evaluated and compared.
Results: In the univariable analysis, WBC, CRP, procalcitonin,
lactate and IG% revealed to reflect the severity of sepsis.
However, in the multivariable analysis only IG% (P = 0.012)
and lactate (P = 0.002) revealed to be independent markers.
Followed analysis showed that the optimal cutoff value for
IG% was 0.5% (sensitivity 66.7%, specificity 68.4%). In
subgroup analysis of severe sepsis and septic shock, only IG%
(P = 0.008) was an independent marker for occurrence of
DIC. But all of the above markers could not show the
prediction of 28 day mortality.

Conclusions: 1IG% reflected the severity of sepsis similar to
lactate and better than WBC, CRP and procalcitonin, and was
an independent marker of DIC. It may be a promising bio-
marker compared to the biomarkers currently in use in patients
with sepsis.
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Low Dose of Niacin and Selenium
Attenuates Lung Inflammation and
Improves Survival During Sepsis

Department of Emergency Medicine, Seoul National University
College of Medicine

Hye Mi Kim, Woon Yong Kwon, Gil Joon Suh, Kyung
Su Kim, Yoon Sun Jung, So Eun Lee, Yu Chan Kye

Objectives: To examine whether combined therapy of low
dose of niacin and selenium attenuates lung inflammation and
improves survival during sepsis, and to determine if its
beneficial effects are associated with down-regulation of the
nuclear factor (NF)- x B pathway.

Methods: This study was a prospective laboratory study
conducted on male Sprague-Dawley rats. To induce endoto-
xemia in rats, lipopolysaccharide (Escherichia coli, 026:B6) at
a dosage of 10 mg/kg was injected into a tail vein and 10
mins later, vehicle, a low dose of niacin (360 mg/kg), low
dose of selenium (60 /£ g/kg), or low dose of niacin and sele-

nium was administered, respectively. We observed the survival
of the subjects for 72 hrs. At 6 hrs post-lipopolysaccharide, we
euthanized animals and measured reduced nicotinamide adenine
dinucleotide phosphate, reduced glutathione levels, glutathione
peroxidase activity, and malondialdehyde levels in lung tissues.
We also measured cytoplasmic phosphorylated inhibitor « B- @
and inhibitor « B- o expressions, nuclear NF- ¥ B p65 expres-
sion, NF- ¥ B p65 DNA-binding activity, tumor necrosis factor-
e and interleukin-6 gene expressions, and histologic damages
in lung tissues.

Results: Combined therapy of low dose of niacin and
selenium decreased malondialdehyde levels in lung tissues. It
suppressed NF- £ B activation and proinflammatory cytokine
gene expressions in lung tissues, reduced histologic lung dama-
ges, and improved survival in endotoxemic rats.

Conclusions: Combined therapy of low dose of niacin and
selenium attenuated lung inflammation, reduced histologic lung
damages, and improved survival during sepsis in rats. These
therapeutic benefits were associated with down-regulation of the
NF- £ B pathway.

Keywords: niacin, selenium, endotoxemia
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The Role of the Cys34 Site of Human
Serum Albumin in the Assessment of
Acute Coronary Syndrome

'Department of Emergency Medicine, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, *Department of
Biological Sciences, Korea Advanced Institute of Science and
Technology (KAIST), Daejeon, Korea

Bum Jin Oh?, Yiseul Ryu?, Jeonghyun Ryou?,
Hak—Sung Kim?

Background: To date, the only clinical test approved by the
Food and Drug Administration for myocardial ischemia is the
albumin-cobalt binding (ACB) assay. The ACB assay has been
thought that the ischemia-driven modification of human serum
albumin (HSA) is localized within the N-terminus of human
serum albumin. However, recently, several studies suggested
that the primary binding site for cobalt could be not the
N-terminal region but Cys34 or other metal binding sites of
HSA.

Methods: We developed three polyclonal antibodies for pos-
sible models of IMA: (a) Antibody #1 for commercial
recombinant HSA whose Cys34 was replaced with alanine; (b)
Antibody #2 for recombinant peptide: YLQQXPFEDH (X:
mixture of 18 amino acids except cysteine and alanine); and
(¢) Antibody #3 for recombinant peptide: YLQQAPFEDH
(Cys34 of HSA replaced by alanine). We compared the results
obtained using an enzyme-linked immunosorbent assay (ELISA)
for modified HSA with those of a conventional ACB assay in
two groups: acute coronary syndrome (n = 59) and non-
ischemic chest pain (n = 37). ACB and cardiac troponin-I
levels were higher in the acute coronary syndrome group. In
acute chest pain patients, the value of absorbance in the
ELISA showed significant differences between antibodies #1
and #2. However, with both antibodies, the area under the
curve in ROC was lower than the value of cardiac troponin
and the ACB assay.

Conclusion: This showed the possibility that Cys34 has a
direct effect on the differentiation of acute chest pain patients.
Also, further study with a more specific monoclonal antibody
is warranted.

Keywords: Ischemia modified albumin, enzyme-linked immuno-
sorbent assay, myocardial ischemia
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Outcomes and Prognostic Factors for
Hospital Mortality of Critically lli
Patients with Cirrhosis

Division of Pulmonary and Critical Care Medicine, Department of
Medicine, Chuncheon Sacred Heart Hospital, Hallym University
Medical Center', Division of Pulmonary and Critical Care
Medicine, Department of Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine’, Division of
Pulmonary and Critical Care Medicine, Department of Medicine,
Asan Medical Center, University of Ulsan College of Medicine’,
Department of Anesthesiology and Pain Medicine, Severance
Hospital, Yonsei University College of Medicine®, Division of
Pulmonary and Critical Care Medicine, Department of Medicine,
Keimyung University School of Medicine, Daegu’, Division of
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Pulmonology, Department of Internal Medicine, The Catholic
University of Korea’, Division of Pulmonary and Critical Care
Medicine, Konkuk University School of Medicine, Chungju, Korea,
Division of Pulmonary, Sleep and Critical Care Medicine,
Department of Internal Medicine, Korea University Ansan Hospital,
Korea University College of Medicine, Ansan’, Division of
Pulmonary and Critical Care Medicine, Department of Medicine,
Chung-Ang University College of Medicine, Seoul"®, Division of
Pulmonary and Critical Care Medicine, Department of Medicine,
Hallym University Sacred Heart Hospital, Hallym University
Medical Center, Anyang“, Division of Pulmonary and Critical Care
Medicine, Department of Medicine, Ewha Womans University
School of Medicine, Seoulm, Division of Pulmonary and Critical
Care Medicine, Department of Medicine, CHA Bundang Medical
Center, CHA University Collegy of Medicine, Seongnam“, School
of Media, Seoul Women’s university, Seoullz, Korea

So Young Park®, So Yeon Lim?, Younsuck Koh?,
Chae—Man Lim®, Shin Ok Koh®, Sungwon Na*, Won-—II
Choi®, Young—Joo Lee®, Seok Chan Kim’, Gyu Rak
Chon®, Je Hyeong Kim®°, Jae Yeol Kim'°, Jaemin Lim?,
Chin Kook Rhee’, Sunghoon Park', Ho Cheol Kim®,
Jin Hwa Lee®, Ji Hyun Lee®®, Jisook Park'®, Gee
Young Suh?

Objectives: The outcomes and prognostic factors of critically
ill patients with cirrhosis admitted to Korean intensive care
units (ICU) are uncertain. The objective of this study was to
assess hospital mortality and prognostic factors of patients with
cirrhosis admitted to Korean ICUs.

Method: This was a prospective multicenter cohort study of
431 critically ill patients with cirrhosis in 22 ICUs in Korea.
Liver cirrhosis was diagnosed by histologically or clinically by
confirmation of portal hypertension with ascites, esophageal
varices or encephalopathy.

Results: Median age of patients was 56 (49 to 63) years and
male was 78.9% (340/431). Median simplified acute physiology
score 3 (SAPS3) was 61 (52 to 73) and sequential organ
failure assessment score was 10 (7 to 13) at ICU admission.
The ICU mortality was 18.6% (80/431) and the hospital
mortality was 28.1% (121/431). The multivariable-adjusted logi-
stic regression analysis revealed acute lung injury at ICU ad-
mission, SAPS3, medical cirrhotic patients, heart rate, sodium
and total bilirubin were independent risk factors for hospital
mortality (OR 8.49, 95% CI 1.16 to 624, p = 0.04; 1.03,
1.01 to 1.05, 0.01; 6.88, 3.01 to 15.7, <0.001; 1.02, 1.01 to
1.03, 0.003; 0.98, 0.95 to 1.0, 0.04; 1.06, 1.02 to 1.1, 0.01,
respectively).

Conclusions: Hospital mortality of ICU admitted cirrhotic
patients in Korea seemed acceptable even in patients with
multiple organ failure at ICU admission.

Keywords: Cirrhosis, Intensive care unit, Mortality
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Independent Prognostic Factor in
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Group on Respiratory Failure (KOSREF)
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The Clinical Significance of Prealbumin
and Albumin in the Critically lll Surgical
Patients
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Background: Determining the serum prealbumin level is an
objective, sensitive, and cost-effective method of assessing



protein catabolic loss of critically ill patients. Many studies
have shown that prealbumin levels correlate with patient
outcomes and are a predictor of the prognosis in critically ill
patients. The purpose of this study was to evaluate the clinical
significance of prealbumin in the intensive care unit patients
after emergency surgery.

Methods: We studied the prealbumin as a marker to predict
patient outcome in 51 patients admitted to ICU after emer-
gency surgery from January to December in 2012. Biochemical
parameters including prealbumin were measured postoperatively.
Patients were divided into two groups (shock vs non-shock)
and outcome analysis was performed for Age, ASA score,
length of ICU stay, length of hospital stay, mechanical ventila-
tion, APACHE II score, and evaluated whether prealbumin
level correlates with complications and mortality.

Results: In the ICU patients with shock after emergency
surgery, prealbumin and albumin were significantly decreased
(p = 0.047, p = 0.036). Prealbumin did not show a correlation
with complications and mortality. Especially, prealbumin showed a
statistically significant negative correlation with the length of
hospital stay and serum CRP level (r = -0.45, p = 0.001 and
r = -0.438, p = 0.002). Albumin showed a negative correlation
with the length of hospital stay, length of ICU stay (r =
-0.404, p = 0.003 and r = -0.424, p = 0.002) and APACHE 1I
score in ICU (r = -0.40, p = 0.006).

Conclusions: Prealbumin showed correlation with patient
outcome and recovery in critically ill patients after emergency
surgery, but not with prognosis. As known previously, our
study also albumin showed that is affected by hydration status
or kidney function.

Keywords: prealbumin, albuminm, critically ill patient
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Experience in a University Hospital
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Introduction: Rapid response system (RRS or Medical emer-
gency team) is the one of innovated system for in-hospital
patients at risk. However, the underutilization of this system
results in unexpected sudden arrests. We extended RRS to our
hospital that is not dependent on calls from primary medical
attendants. The system screens high risk patients actively
before calls. We report a study of the results of unexpected
sudden arrest and mortality before and after implementation of
extended RRS intervention.

Methods: This study uses a prospective observational design of
in-patients admitted between 1 January, 2012 and 31 Decem-
ber, 2012 at a 780 bed tertiary care university hospital. The
HaRRT program including the education rollout occurred from
1 September, to 31 December, 2011. A total of 28661 admis-
sions were evaluated after the intervention (1 January, 2012, to
31 December 2012). Using extended RRS call criteria, a 4-
member rapid response team composed of experienced pulmo-
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nologist as an ICU staff, a cardiologist, a resident of internal
medicine, and an ICU nurse performed the evaluation, treat-
ment, and triage of in-patients with evidence of acute phy-
siological decline.

Results: We screened 2722 patients at risk through critical
value results (CVR) from the laboratory department, emergent
consultation of cardiology and pulmonology, and preoperative
high risk patients for major operations. There were a total of
1996 rapid response team activations including procedures
including intubation, C-line insertion, and shock management,
and even a simple consultation for balancing electrolytes,
consultations with other department, increasing levels of 02
therapy and other procedures. After HaRRT implementation,
the mean hospital code rate decreased from 5.7 to 3.9 per
1000 admissions (sudden cardiac death decreased 37.3% com-
pared to before the last year). Mean in-hospital mortality was
reduced from 1.59 to 1.41 per 100 discharges (11.3%).
Conclusions: The implementation of extended RRS was asso-
ciated with a reduction in hospital code rates and mortality.

Keywords: Medical emergency team, implementation, extended
RRS, patient at risk, sudden arrest, mortality
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Risk Factors Associated with Pneumonia
in Post Cardiac Arrest Patients
Receiving Hypothermia

Gachon University Gil Medical Center

Yong—Su Lim, Jae—Ho Jang, Jae—Hyug Woo,
Hyuk—Jun YangS, Sung—Yeol Hyun

Background: Pneumonia is a most common complication of
post cardiac arrest patients treated with therapeutic hypothermia
(TH). We investigated risk factors associated with the develop-
ment of early onset pneumonia within 7 days after admission
in survivors of out-hospital cardiac arrest receiving TH.

Methods: 123 patients receiving TH following out-hospital
cardiac arrest between January 2008 and December 2010 were
enrolled. Study populations were categorized as pneumonia
present” [P (+)] and pneumonia absent” [P (-)] contingent
upon the development of pneumonia during the first 7 days of
admission. Risk factors relative to the development of pneu-
monia and outcome were determined. Results: 59 patients (48.0
%) developed early onset pneumonia and most common patho-
gen was MSSA. [P (+)] patietns had lower APACHE II score
(22 vs 26, p=0.04), and longer duration of central venous
catheter (8.85 vs 5.14 days, p<0.001), nasogastric tube (11.12
vs 3.76 days, p=0.01), mechanical ventilation (MV) (9.27 vs
3.69 days, p<0.001) and intensive care unit stay (9.99 vs 4.99,
p<0.001) and, higher rate of enteral feeding (66.1 vs 359 %,
p=0.001), tracheostomy (52.5 vs 17.2%, p<0.001) and post-
anoxic seizure (62.7% vs 39.1%, p=0.01). In multivariate
logistic regression analyses, the occurrence of post-anoxic
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seizure (OR, 2.749; 95% CI, 1.059-7.136, p=0.038) and the
duration of MV (OR, 1.325; 95% CI, 1.154-1.522, p <0.001)
were independent association with the development of pneu-
monia. The development of pneumonia is no significant
association with survival (log rank test, p = 0.145).
Conclusion: Post-anoxic seizure and prolonged MV are inde-
pendently associated with the development of pneumonia. We
should give a more attention to the development of pneumo-
nia in patient with post-anoxic seizure as well as prompt
diagnosis and treatment.

Keywords: Pneumonia, Hypothermia, seizure
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Repeated—low Dose of Niacin
Attenuates Brain Injury after Cardiac
Arrest in Rats

"Department of Emergency Medicine, Seoul National University
College of Medicine, Department of Emergency Medicine, National
Medical Center, “Department of Emergency Medicine, Seoul
National University Bundang Hospital

Woon Yong Kwon, Gil Joon Suh, Kyung Su Kim, Hui
Jai Iz_ee, Ki Young Jeongl, Young Ho Kwak, Kyuseok
Kim

Obsectives: To determine whether repeated-low dose of niacin
attenuates brain injury and improves neurological outcome after
cardiac arrest in rats, and if its therapeutic benefits are asso-
ciated with suppression of the mitogen-activated protein kinase
pathway.

Methods: This study was a prospective laboratory study
conducted on male Sprague-Dawley rats. After 6 mins of no
flow time induced by ventricular fibrillation, cardiopulmonary
resuscitation was provided and return of spontaneous circulation
(ROSC) was achieved. Animals were then administered vehicle,
single low dose (360 mg/kg; at 1 hr post-ROSC), single high
dose (1,080 mg/kg; at 1 hr), or repeated-low dose of niacin
(360 mg/kg/day for 3 days; at 1, 24, and 48 hrs). Neurologic
deficit scales (NDS) were scored at 24, 72 hrs, and 7 days
post-ROSC. Then, a separated set of animals were sacrificed at
72 hrs post-ROSC and brain tissues were harvested.

Results: Single high dose of niacin improved NDS at 48 hrs
and 7 days, and repeated-low dose of niacin improved NDS at
7 days. Single high dose and repeated-low dose of niacin
attenuated cellular apoptosis and neuronal damage in hippo-
campal cornu ammonis 1 and decreased axonal injury and
microglial activation in corpus callosum. They increased nicoti-
namide adenine dinucleotide (NAD+), reduced nicotinamide
adenine dinucleotide phosphate (NADPH), and reduced gluta-
thione levels, and decreased malondialdehyde level in brain
tissues. Furthermore, they suppressed the phosphorylations of
p38 and c-Jun N-terminal kinase/stress activated protein kinase
(JNK) and the cleavage of caspase 3. However, they failed to
enhance extracellular signal-regulated kinases 1/2 (ERK1/2)
phosphorylation.

Conclusions: Single high dose and repeated-low dose of niacin
attenuated brain injury and improved neurological outcome
after cardiac arrest in rats. Their therapeutic benefits were
associated with suppressions of the phosphorylations of p38
and JNK and the cleavage of caspase 3.

Keywords: niacin, heart arrest, apoptosis
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Age Difference of Renal Resistive Index
in Patients with Unilateral Urinary Stone
Disease

Department of Emergency Medicine, Asan Medical Center,
University of Ulsan College of Medicine

HJ Lee, CH Sohn, SM Ryoo, SW Ha, BH Choi, RB
Jung, KS Lim, BJ Oh

Background: The reviving interests bring the spotlight back
onto the renal resistive index (RI) because of insufficient
hemodynamic monitoring tools in critical ill patients. However
RI is influenced by systemic and renal hemodynamic changes,
interstitial pressure, and also arterial stiffness of kidney. Even,
there is no established reference range of RI values yet. We
studied the range of RI values according to age groups in
acute unilateral urinary stone disease patients.

Methods: Our study consisted of 155 adult patients, with 310
kidneys, who presented with unilateral acute urinary stone dise-
ase documented with radiologic studies. All patients underwent
Doppler ultrasonography for determination of the resistive index
(RD).

Results: There was no difference in RI between right and left
kidney with/without ureteral obstruction (p=0.772 and 0.382,
respectively). In ureteral obstruction, kidneys with urinary tract
stone (n=50) had a mean RI of 0.703+/-0.009, contralateral
normal kidneys (n=50) had a mean RI of 0.630+/ -0.007, a
significant difference (p<0.01). Similarly, in no ureteral
obstruction, kidneys with urinary obstruction (n=105) had a
mean RI of 0.676+/-0.006, contralateral normal kidneys (n=105)
had a mean RI of 0.630+/-0.006, a significant difference
(p<0.01). RI showed a trend of elevation according to aging
(Table 1). In old patients, RI value was higher than the value
of kidney with urinary obstruction in young patients. However,
we could found statistical value because of the limited number
of patient.

Conclusion: RI is significantly higher in the kidney with
urinary tract stone than contralateral normal kidney regardless
of ureteral obstruction. However considering age of patients, RI
could be higher in normal kidney in old age than pathologic
kidney in young patients.

Keywords: Renal resistive index, urinary stone disease
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Influence of Intravenous Furosemide on
Renal Resistive Index in Unilateral
Urinary Stone Disease

Department of Emergency Medicine, Asan Medical Center,
University of Ulsan College of Medicine

BH Choi, CH Sohn, WY Kim, SM Ryoo, SW Ha, RB
Jung, KS Lim, BJ Oh

Background: The renal resistive index (RI) because of insuf-
ficient hemodynamic monitoring tools in critical ill patients. RI
is influenced by systemic and renal hemodynamic changes,
interstitial pressure, and also arterial stiffness of kidney. In
cases with acute kidney injury, the chance of diuretic admini-
stration is increased but its effect on RI was not revealed. We
studied the effect of diuretic on RI values in acute unilateral
urinary stone disease patients.

Methods: Our study consisted of 42 adult patients, with 84
kidneys, who presented with unilateral acute urinary stone
disease documented with radiologic studies. All patients under-
went Doppler ultrasonography for determination of the RI pre
and post furosemide administration.

Results: There was no difference in RI between right and left
kidney with/without ureteral obstruction (pathologic site 0.625+/
-0.047 and nonpathologic site 0.618+/-0.042, p=0.247). In ure-
teral obstruction, kidneys with urinary tract stone (n=11) had a
mean RI of 0.631+/-0.057, contralateral normal kidneys (n=11)
had a mean RI of 0.616+/-0.040, a nonsignificant difference
(p=0.300). Similarly, in no ureteral obstruction, kidneys with
urinary obstruction (n=31) had a mean RI of 0.623+/-0.044,
contralateral normal kidneys (n=31) had a mean RI of 0.619+/
-0.043, a significant difference (p=0.540). The change of RI
after furosemide infusion showed a trend of initial elevation
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but had significance only in non-obstructed normal kindey side
(Table 1). RI value was not significantly changed after
intravenous furosemide administration. However, the most RI
values were low and the number of cases was too small to
make a statistical significance.

Conclusion: RI was not significantly changed after furosemide
administration in the kidney with wurinary tract stone or
contralateral normal kidney regardless of ureteral obstruction.
However more large size study would be needed.

Keywords: Renal resistive index, urinary stone disease, diuretics
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The Role of Urine Neutrophil
Gelatinase—associated Lipocalin as a
Predictive Biomarker for Colistin
Induced Acute Kidney Injury

Division of Pulmonary, Allergy and Critical Care Medicine,
Department of Internal Medicine, Hallym Medical Center, Lung
Research Institute of Hallym University, Chuncheon

So Young Park, Sunghoon Park, Dong—Gyu Kim,
Changhwan Kim, Chabg Youl Lee, Young Bum Park,
Ki—Suck Jung, Myung Goo Lee

Introduction: Since multidrug resistant gram negative organism
have been increasing, polymyxin E (colistin) has been
reintroduced despite its nephrotoxicity. Recently, Urine neutro-
phil gelatinase associated lipocalin (NGAL) is a promising
novel biomarker that correlates with the severity and outcome
of AKI. However, its performance of colistin induced AKI had
not been well described. Therefore, we performed this study to
estimate the diagnostic accuracy of urine NGAL for early
detection of colistin induced AKI in ICU.

Method: This study was prospective observational study. We
enrolled the critical ill patients treated with colistin at the
Chuncheon Sacred Heart Hospital. Clinical data and creatinine
were measured daily. Urine NGAL was measured at 2 hour,
24 hour after colistin injection. The primary outcome was
AKI, defined as an RIFLE (Risk, injury, Failure, Loss, End
Stage Kidney Disease) criteria.

Results: Of 45 patients, 25 (55.6%) had AKI during their ICU
day. Urine NGAL at 2 hour was significantly increased in
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patients with AKI group (median, 154.5 ng/ml, IQR 16.7-282.2
ng/ml) compared to those without AKI group (median, 59.9
ng/ml, IQR 15-164.1 ng/ml, p-value=0.000). But serum
creatinine did not have difference between AKI group (median,
0.83 mg/dl, IQR 0.4 -1.9 mg/dl) and non AKI group (median,
0.7 mg/dl, IQR 0.4-1.2 mg/dl, p-value 0.18). The parameter
urine NGAL at 2 hour was a good prognostic marker for AKI
development (area under ROC 0.868, 95% confidential interval
(CI) 0.756-0.979), but there was no difference of increment of
Urine NGAL during 24 hr between AKI group and Non AKI
group (p-value = 0.55).

Conclusion: Urine NGAL is a useful early marker for colistin
induced AKI adult ICU population, in which the timing of
renal insult is largely unknown. Early identification of high
risk patients may allow potentially beneficial therapies to be
initiated early in the disease process before irreversible injury
occurs.

Keywords: acute kidney injury, urine NGAL. Colistin
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A Case Report of Life—Threatening
Central Airway Obstruction Requiring
ECMO

'Department of Internal Medicine, *Department of Thoracic and
Cardiovascular Surgery, Chonbuk National University Medical
School, Jeonju, Korea

Seung Yong Park®, Sun Ho You!, Chung Mun Lee?,
Kyung Hwa Kim?, Min Ho Kim?, So Ri Kim®, Seoung Ju
Park', Youg Chul Lee?!, Heung Bum Lee?

Central airway obstruction may cause a variety of symptoms,
from shortness of breath to respiratory failure and death. The
hallmark of the severely compromised airway is impairment of
oxygenation and ventilation. A patient with severe tracheal or
mainstem obstruction and marginal lung function requires initial
stabilization to secure ventilation and oxygenation, and then
bronchoscopy should be performed after the airway has been
secured and appropriate gas exchange documented. The veno-
veno extracorporeal membrane oxygenation (ECMO) can pro-
vide oxygenation and ventilation to a patient with fatal airway
obstruction, reestablish successful ventilation and liberation
from ventilatory support, and permit facilitating the removal of
the obstructing materials. But, the application of ECMO to
cases of foreign body aspiration in central airway has been
limited. We report on the successful emergency use of ECMO
to provide oxygenation and ventilation to a patient with fatal
central airway obstruction. A 58-year-old man was referred to
emergency room presenting with severe respiratory distress
after buried by ready-mixed concrete. The chest x-ray showed
radio-opaque materials in the trachea and bronchi. The com-
puted tomography of the chest showed the near complete
occlusion of trachea and bronchi. Fiberoptic bronchoscopy
revealed combined materials composed of cement, gravel and
sand obstructing the trachea. So we decided to move into
operation room for rigid bronchoscopy, but the extraction of
the mixed concrete was very difficult and dangerous because
of profound hypoxemia and hypercapnea (pH 6.94, PCO2 141
mmHg and PO2 55 mmHg). We decided the venovenous
ECMO to perform a comfortable rigid bronchoscopy. Repeated
rigid and fiberoptic bronchoscopy were done under the ECMO,
and then facilitating the removal of a trachea and bronchial
foreign body materials comfortably. The patient was weaned
from ECMO 3 days after and discharged three weeks later
after a whole lung lavage.

Keywords: ECMO, bronchoscopy, central airway obstruction
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Fluid Balance and Prognosis of Patients
Receiving Renal Replacement Therapy
During Veno Venous ECMO

A detn et Wahstud EA0E8Y TF7WHa,
gt et SFstatad Agopy Y

SHFY ey, et gt Wzt Agoly g

g7z}

Background: Previous studies suggest that acute kidney injury
(AKI) andf/or renal replacement therapy (RRT) is common in
patients who underwent extracorporeal membrane oxygenation
(ECMO) and is associated with poor outcome. Some recent
researches showed fluid overload in non-adult ECMO patient is
associated with increased mortality. We evaluated relationship
between the fluid balance and prognosis in adult patients
receiving renal replacement therapy during veno venous (VV)
ECMO.

Methods: We performed a retrospective study to evaluate the
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fluid balance and 28-day mortality of adult respiratory failure
patients receiving VV  ECMO with CRRT in a single center
medical and surgical intensive care unit between January 2009
and December 2012. Daily mean fluid balance was calculated
as the difference between fluids (ml) in and out over ECMO
period divided by weight (kg) divided by total ECMO days
(ml/kg/day).

Results: A total of 40 respiratory failure patients underwent
VV ECMO with CRRT during this period. Mean ECMO dura-
tion was 254.08 + 22523 hours. Twenty-seven patients
(67.5%) already received renal replacement therapy before
ECMO. Overall, 28-day mortality rate was 62.5%. Compared
with the survivors, the non-survivors significantly more daily
mean fluid balance (12.8 + 17.25 vs. 42.4 *+ 40.86, p=0.003).
In addition, 28-day mortality was significantly higher in
ventilator to ECMO day > 7 patients (p=0.004) and CRRT
before ECMO patients (p=0.041). After adjustment for cova-
riates, we found that the CRRT before ECMO (hazard ratio,
3.471; 95% confidence interval, 1.271-9.481) and daily mean
fluid balance over 23.28 ml/kg/day (hazard ratio, 5.291; 95%
confidence interval, 2.269-12.338) were independent factors
associated with 28-day mortality.

Conclusion: This study suggests that fluid overload is asso-
ciated with increased mortality in patients underwent VV
ECMO with CRRT. Fluid balance may be a target for
intervention in future trials of ECMO patient with RRT.

Keywords: extracorporeal membrane oxygenation, fluid Balance,
renal replacement therapy
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Application of Nafamostat Mesylate as
Anticoagulant During Extracorporeal
Membrane Oxygenation in Neonates
and Infants

Chonnam National University Hospital

Hwa Jin Cho, In Seok Jeong

Purpose: Anticoagulation during extracorporeal membrane oxy-
genatio (ECMO) in neonates and infants is important and
nafamostat mesylate which is a synthetic protease inhibitor, has
recently gained popularity. In this study, we retrospectively
reviewed our early experience of ECMO and systemic antico-
agulation with nafamostat mesylate in children under 2
year-old.

Methods: We retrospectively reviewed the medical records of
19 infants who were managed by transthoracic, venoarterial
ECMO from July 2011 to December 2012 by a single
surgeon. The systemic anticoagulation was done by continuous
intravenous infusion of nafamostat mesylate. The activated
clotting time (ACT) was maintained at 150 to 200 s and aPTT
were at 60-80s.

Results: The median age was 1 month (1 day-22months), body
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weight was 3.9 kg (2.8-14.5) and male to female ratio was
11:8. Median duration of ECMO run was 136 hours (38-748),
the mean dosage of nafamostat mesylate 0.9+0.5 mg/kg/hr and
adjusted the dosage with the level of ACT and aPTT. Eight
patients successfully weaned from ECMO and 7 were dis-
charged home without significant complication. One patient
presented intracardiac thrombosis and remained severe throm-
boembolic events and there were no other thrombotic com-
plication.

Conclusion: Nafamostat mesylate would be an alternative for
the anticoagulation in infants during ECMO run. Further
prospective studies with nafamostat mesylate in neonate and
infants are also needed.

Keywords: Extracorporeal membrane oxygenation, Nafamostat
mesylate, infant
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Non—-Traumatic Spinal Epidural
Hematoma after Breath—Hold Diving

Department of Neurosurgery, Jeju National University School of
Medicine, Jeju, Korea

Tae Ki Yang, You—Nam Chung, Ji—Soon Huh, Ki Bum
Sim, Chang Sub Lee

Intoduction: Spinal epidural hematomas which are not caused
by fracture or dislocation of the spine or iatrogenic invasive
procedures on spine are classified as non-traumatic spinal
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epidural hematoma (NTSEH). The most widely accepted
physiopathological hypothesis of NTSEH in which no structural
cause has been shown is that of venous bleeding. In
underwater environment, increased abdominal and thoracic
pressure results in venous regurgitation and engorgement within
the valveless epidural veins of our body. Vocational divers are
frequently exposed to atmospheric changes, induce stressful
condition to their spinal epidural venous plexuses. This
repetitive stress may have injured the patient’s vessel walls
and, as a consequence, made them prone to the development
NTSEH. To our knowledge, there are only two case reports in
the literature regarding dive-related spinal subdural hematomas,
but neither study included NTSEH.

Case Report: A 63-year-old woman presented with paraplegia.
She was a vocational breath-hold diver for seafood gathering.
One hour after she had finished her last dive, she experienced
sudden onset pain on her posterior neck and both shoulders.
After 2 hours had passed, she could no longer stand as a
result of progressive paraparesis. Upon neurological examination
in the emergency room, she demonstrated quadriparesis.
Magnetic resonance imaging revealed a large acute epidural
hematoma on her cervico-thoracic area. Any abnormal findings
which suggested coagulopathy were not detected with further
laboratory test. She underwent emergency surgery to remove
the spinal epidural hematoma. Two level total laminectomies
were performed on the level of maximal thickness of the
epidural hematoma and additional multiple level partial
hemilaminectomies were done. Following the procedure, her
neurological deficits were fully recovered.

Keywords: Diving, Non-traumatic, Spinal epidural hematoma
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Plasma Lactate Level May be an
Insufficient Monitoring Tool in Critically
lll Patient: A Case of IMA

Department of Emergency Medicine, Asan Medical Center,
University of Ulsan College of Medicine

RB Jung, CH Sohn, SM Ryoo, SW Ha, BH Choi, KS
Lim, BJ Oh

Introduction: To date, plasma lactate level has been thought
that the most important monitoring tool to measure systemic
tissue hypoxia. However, the time lag and relatively low value
in some cases are frequently encountered.

Case: Sixty-seven year old female was admitted emergency
room after 80 minutes from acute pesticide poisoning. She
drank 500 ml of glyphosate with intension of suicide. She was
alert but her vital signs were unstable at admission; BP 84/37
mmHg, PR 97/min, SpO2 98%. After the initial resuscitation
management including general decontamination treatment, she
moved to the Acute Care Unit and continuous resuscitation
due to her unstable hemodynamic status. During the hospital
course, we daily measured the ischemic modified albumin
(IMA) level using albumin-cobalt binding assay that its value
could tell us the tissue hypoxia. Among the monitoring values,
the trend of IMA and base deficit would be correlated with
the clinical progress (Fig. 1). Conclusion: We experienced that
IMA has a more sensitive monitoring value than lactate in
critically ill patient in our acute pesticide poisoning patient.
IMA could be measured in venous blood and may be a
alternative monitoring laboratory value as base deficit. Also,
further study is warranted.

Keywords: Ischemia modified albumin, Monitoring, Acute
poisoning
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Cuffed Endotracheal Tube Size and
Leakage in Pediatric Tracheal Models

Department of Anesthesiology and Pain Medicine, Inje University
Ilsan Paik Hospital

Jun Hyun Kim, Kyung Woo Kim, Sang—II Lee, Ji Yeon
Kim, Won Joo Choe, Kyung—Tae Kim, Jang Su Park,
Jung Won Kim

Background: Cuffed endotracheal tubes are increasingly used
in pediatric patients in the hope that they can reduce air
leakage and tube size mismatch by just inflating the cuff.
Authors compared influence of various tube sizes and different
levels of cuff pressures to air leakage around the cuff, in
artificial tracheal models.

Methods: Six PVC cylinders of different internal diameters
(8.15, 8.50, 9.70, 12.05, 14.50 and 20.00 mm) were prepared.
An artificial lung connected with cylinder was ventilated with
an anesthesia machine. Cuffed endotracheal tubes of different
sizes were located in the cylinders and the cuff was inflated
with various pressures. Expiratory tidal volume was measured
with more than 25% loss of baseline expiratory tidal volume
was considered significant air leakage.

Results: Tube sizes larger than ID 5.0 generally prevents air
leakage well for any trachea model, only if the inflated cuff
size is larger than the cylinder ID. Tubes smaller than ID 4.5
have a significantly short cuff length and size, therefore it is
not easy to prevent air leakage, even with the cuff inflated.
Conclusion: Tubes smaller than ID 4.5 are inferior to tubes
larger than ID 5.0 in preventing air leakage, and may need a
higher cuff pressure to reduce air leakage.

Keywords: Cuffed Endotracheal tube, Pediatric
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Case Report: Successful Removal of
the Endobronchial Blood Clots by
Cryotherapy

Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine, Seoul National University Bundang Hospital,
Seoul National University College of Medicine, Seongnam, Korea

Hongyeul Lee, Bae Won, Cho Sun Leem, Jae Ho Lee,
Choon—Taek Lee, Young—Jae Cho

Acute airway obstruction after massive hemoptysis occurs due
to the presence of blood clots. These conditions may result in
life-threatening ventilation impairment. We report a case of
obstruction of the large airway by endobronchial blood clots
which we removed using bronchoscopic cryotherapy at the
bedside of intensive care unit. A 66-year old female with
endometrial cancer who had underwent chemotherapy eight
days previously, was admitted to intensive care unit due to
neutropenic fever. Three days after admission, the minute
ventilation suddenly dropped to significantly low levels and
chest radiography showed complete opacification of the left
hemithorax. Flexible bronchoscopy revealed large blood clots
obstructing the proximal left main bronchus. Attempts to
remove the clots with bronchial lavage and forceps extraction
were not successful, however, blood clots were finally removed
using bronchoscopic cryotherapy and no further obstructive
events occurred. This report shows that cryotherapy via flexible
bronchoscopy at bedside of intensive care unit is a simple and
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Bronchoscopy—Assisted Percutaneous
Dilatational Tracheostomies in a
Tertiary Hospital in Korea

Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine and Lung Institute of Medical Research Center,
Seoul National University College of Medicine, Seoul, Korea

Jinwoo Lee, Sun Mi Choi, Young Sik Park,
Chang—Hoon Lee, Jae—Joon Yim, Chul—Gyu Yoo,
Young Whan Kim, Sung Koo Han, Sang—Min Lee

Background: Tracheostomy is a commonly performed pro-
cedure on critically ill patients. Percutaneous dilatational
tracheostomy (PDT) is a well-known safe alternative to open
surgical tracheostomy. However, data on the safety and
feasibility of PDT in Korean patients are lacking. The aim of
this study is to evaluate the 160 cases of PDTs performed
over a 3-year period.

Methods: Total of 160 patients who underwent bedside PDT
under bronchoscopic guidance in Seoul National University
Hospital were analyzed. Results Most of the patients were
male (70%), mean age was 68+14.9 years and mean body
mass index was 19.9%4.5 kg/m’. Patients underwent elective
PDT at average of 15.3 days following endotracheal intubation.
No procedure-related fatalities occurred during PDT. Among
160 patients, PDT was successfully completed in 158 patients.
PDT was abandoned in 2 patients due to bleeding and one
patient subsequently underwent surgical tracheostomy. 84
patients (52.5%) had minor complications during the procedure
and the most common complication was minor bleeding
(36.3%) followed by proximal tracheal ring fracture (13.8%)
and unintended extubation (3.8%). During the observational
period, 9 patients were decannulated and 74 (46.4%) patients
died due to their severe underlying diseases. Among 9
decannulated patients, one patient needed surgical endotracheal
granulation tissue removal before decannulation. Conclusion
PDT is comparable with the open surgical tracheostomy and
can be safely performed at bedside in critically ill Korean
population.
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A Case of Interventional Lung Assist
Application in a Patient with Pulmoanry
Arteriovenous Malformation
Complicating Massive Hemoptysis

Department of internal medicine, Kangwon National University
Hospital, Chuncheon, 'Division of Internal Medicine, Asan Medical
Center, Seoul, “Department of Pulmonary and Critical Care
Medicine, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea

Yoonki Hong, Tae Hyung Kim®, Min Ju Song®, Yugin
Jang®, Sang—Bum Hong?

Percutaneous bronchial artery embolization and lung resection
surgery have been effective for treatments of hemoptysis in
patients with pulmonary arteriovenous malformation (PAVM).
But, it has been little known about management for recurrent
massive hemoptsis in patients with PAVM. It has been
reported that Pumpless Extracoporeal Interventional Lung Assist
(iLA) are effective for removal of hypercapnea in patient with
acute respiratory failure. Here, we report a case of iLA
support in a patient with PAVM complicating massive hemop-
tysis. A 38 year old man developed recurrent massive
hemoptysis although interventions of bronchial artery embo-
lization and lung resection surgery. The cause of recurrent
hemoptysis was turned out PAVM. After a massive hemo-
ptysis, the patient had severe hypercapnea and acidosis though
mechanical ventilation and oxygenation. After iLA implantation,
the hypercapnea was resolved and the clinical condition of the
patient was improved, temporally. In conclusion, iLA may be a
useful for bridge support in patients with prolonged massive
hemoptysis.

Keywords: Pulmoanry arteriovenous malformation, Interven-
tional Lung Assist, Massive hemoptysis
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Successful Pumpless Extracorporeal
Lung Assist in Bronchiolitis Obliterans
after PBSCT for ALL

Department of Pulmonary and Critical Care Medicine, Chungnam
National University School of Medicine

Chaeuk Chung, Dongil Park, Young Hoon Sul, Dae
Hyun Tak, Bo Mi Park, Sun Young Kim, Ju Ock Kim,
Sung Soo Jung, Jeong Eun Lee, Jae Young Moon



M Poster l

Introduction: Bronchiolitis oblierans (BO), an obstructive
pulmonary complication of small airway, is associated with
chronic graft-versus-host disease (GVDH) after bone marrow
transplantation (BMT) and causes hypercapnic respiratory
failure (major obstacle to limit post-BMT survival). Pumpless
Extracorporeal Lung Assist (PECLA) wuses arterio-venous
approach and an artificial membrane for CO2 removal. PELCA
is highly effective modality to treat reversible hypercapnic
respiratory failure.

Case Report: Here we make a report of 23 years old woman
who developed GVHD involving skin, liver, and intestine 7
months after peripheral blood stem cell transplantation
(PBSCT) for acute lymphatic leukemia (ALL). 6 months later,
she was diagnosed as BO with pulmonary function test and
chest x-ray imaging. BO was aggravated due to upper res-
piratory tract infection and dyspnea got worsened with PCO2
elevation up to 128 mmHg. She was transferred to intensive
care unit. We (first) tried to control hypercapnia with non-
invasive ventilation (NIV) but it was not successful. Not-
withstanding the optimized ventilator care with neuromuscular
blocker, the hypercapnia and respiratory acidosis rapidly
worsened and peak airway pressure was elevated. So we
applied PECLA to remove CO2 effectively. One hour after,
the hypercapnia was dramatically reduced. Four hours after
applying PECLA, she was extubated and applied to highflow
nasal cannula. After 10 days, hypercapnia and acidosis had
improved and she weaned off from the PELCA successfully.
The next day, she was transferred to general ward.
Conclusion: This is a first case report that validates the
feasibility of PECLA in overcoming temporary aggravated
hypercapnia of BO after PBSCT for ALL. We suggest that
PECLA is a novel modality to rescue BO patients with
reversible hypercapnic failure (ventilation-refractory hypercapnia).

Keywords: Bronchiolitis obliterans, GVHD, Pumpless Extra-
corporeal Lung Assist, Hypercapnia
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Successful Therapy of Awakening ECMO
in ARDS Patient with ALK Positive
Metastatic Lung Cancer

'Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine, Hallym University Medical Center, “Department
of Hematology & Oncology, Department of Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine,
*Department of Thoracic and Cardiovascular Surgery, College of
Medicine, Hallym University

So Young Park®, Myung—Ju Ahn?, Myung—Goo Lee?,
Ki—Suck Jung®, Hyoung—Soo Kim®

Introduction: Extracorporeal membrane oxygenation (ECMO) is
established as standard therapy in patient with acute respiratory
distress syndrome (ARDS) refractory to conventional manage-
ment strategies, but substantial controversy lingers over its use
when a cancer patient faces ARDS. Recently, crizotinib,
anaplastic lymphoma kinase inhibitor, is indicated for the
treatment of patients with locally advanced or metastatic
NSCLC that has anaplastic lymphoma kinase (ALK) gene
mutation. We report our first experience of treating ARDS
patient with ALK postitive NSCLC using awakening ECMO
and oral crizotinib.

Case: A 42 year old woman presented in March 2012 with
chronic cough and mild sputum. She underwent a chest x-ray
and chest computed tomography (CT) scan, which showed lung
mass in the left lower lobe and multiple lung nodule and
interlobular septal thickening both lung. Biopsy of the lung
mass was performed adenocarcinoma, and immunohictoche-
mistry (IHC) was positive for the anaplastic lymphoma kinase
(ALK) protein. She was not treated for lung cancer. After
3weeks, she was admitted because of sudden dyspnea and
severe hypoxia (P/F<100). Due to severe hypoxemia, the
patient required mechanical ventilation and later emergent
blood oxygenation with extracorporeal support. For the first
time in this condition, we used awakening ECMO and oral
treatment with 250 mg of crizotinib twice per day was started
as first line chemotherapy (Fig. 1). After 2 days, her hypoxia
was markedly improved. After 13 days, the patient had
massive hematemesis due to esophageal ulcer. We weaning the
ECMO. After 10 days of ECMO weaning, our patient
recovered completely. We successfully weaned off on 15th
ECMO day. She was discharged from the hospital after 46th
hospital day. Near normal lung structure was documented at
hospital discharge (Fig. 2). At 9 months after the initiation of
crizotinib, she is still receiving follow up, is alive and she is
treated with warfarin for pulmonary thromboembolism.

Keywords: ECMO, Crizotinib, Metastatic lung cancer
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Hyperammonemia in a Patient with
Normal Hepatic Function Causing Brain
Edema and Seizure
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Introduction: We report a case of altered mentality and
seizure due to hyperammonemia in a patient with acute
peritonitis but no evidence of impaired hepatic function.

Case: A 39 year-old female visited emergency room due to
hematochezia that began 6 hours ago. She had a history of
surgery for stage III ovary cancer 17 days earlier and received
a cycle of chemotherapy at another hospital. Initially, her vital
signs were stable except for sinus tachycardia. Physical
examinations showed abdominal distention with tenderness and
rebound tenderness. WBC count was 1,000/ «1 and CRP 26.4
mg/dl. An emergent exploration was done. Massive ascites
with fecal material was drained. A 3-cm sized perforation was
detected at mid ascending colon and rectum was completely
obstructed with remnant ovary cancer. Total colectomy with
ileostomy was done. She was admitted to ICU for post-
operative care which included fluid resuscitation, norepinephrine
infusion, mechanical ventilation, antimicrobial therapy, transfu-
sions, and G-CSF administration for neutropenia. She was
complicated by septic shock, ARDS, DIC, neutropenia. Other
than slight hyperbilirubinemia, the liver function was unre-
markable. Blood cultures were negative and E. faecium and S.
epidermidis were growing from surgical drains. On the 5th
postoperative day, she became drowsy and less responsive.
Brain CT was normal. The next day, recurrent seizure
developed and management was done in accordance to status
epilepticus. Retaken brain CT showed diffuse brain swelling.
The ammonia level was 1,325 pg/dl and CRRT and sodium
benzoate was initiated to clear ammonia. Despite the effort,
her ammonia level never dropped below 1,000 rg/dl. She
continued to deteriorate hemodynamically and expired two days
later. Hyperammonemia seems to be the most likely cause of
brain edema and subsequent seizures. However, hyperammone-
mia is rare in the absence of hepatic impairment. Intraabdo-
minal infection and chemotherapy may be alternate explanation.

Keywords: Hyperammoneia, Hepatic function, Brain edema,
Seizure
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Quantitative Analysis of Hemorrhage
Clearance and Delayed Cerebral
Ischemia after SAH

'Department of Neurology, Seoul National University, *Department
of Neurology, Texas Medical Center
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Background and Purpose: Initial hemorrhage burden is an
independent predictor for delayed cerebral ischemia (DCI) in
patients with aneurysmal subarachnoid hemorrhage (SAH).
However, the association between clot clearance and DCI still
remains to be elucidated.

Methods: Quantitative analysis of hemorrhage volume and clot
clearance was made in 116 patients who were scanned within
24 hours from onset. Cistenal plus intraventricular hemorrhage
volume (CIHV) was calculated for clot burden analysis. Clot
clearance was calculated up to 7 days as a percentage of
residual clots compared to the initial scan. Initial clot burden
and clot clearance were dichotomized to evaluate the
association with DCIL

Results: Included patients were 55.5t15.2 years old with
female preponderance (65.5%, (76/116)). Higher blood burden
group (=17.2 ml) had higher odds for DCI (OR 4.3, 95% CI
(1.3-14.0, P=0.015). However, lower clot clearance group
(<76% over the 5 days) did not have a significant association
with DCI. Clot clearance rate was not different between
patients with and without DCI up to day 7 after onset.
Conclusions: Quantitative clot clearance rate using CIHV is
not an independent predictor for DCI while initial CIHV is.

Keywords: Subarachnoid hemorrhage, Delayed cerebral ische-
mia, Blood clearance
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Clinical Outcomes of Delirious Patients
Diagnosed by Physicians in the
Intensive Care Unit

Department of Critical Care Medicine, Seoul National University
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Pain Medicine, Seoul National University Bundang Hospital,
*Division of Pulmonary and Critical Care Medicine, Department of
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Introduction: Critically ill patients are at increased risk of
developing delirium, which has been considered one of the
most common complications of intensive care unit (ICU).
Despite the high occurrence of delirium in the ICU, re-
searchers have shown it is consistently overlooked and often
underdiagnosed. The present study aimed to investigate the
delirium assessment by physicians and the impact of delirium
on clinical outcomes among patients in the ICU.

Methods: Adult critically ill patients who were admitted to
medical and surgical ICU of the Seoul National University
Bundang Hospital between July and December 2012 were
prospectively screened for delirium using the confusion
assessment method in ICU (CAM-ICU) conducted by ICU
intern and discussed with psychiatrics per a week regularly.
Primary outcomes included the presence of delirium, 1-month
mortality and overall length of hospital stay. A retrospective
chart review was undertaken to evaluate clinical status and to
identify predicting biomarkers for clinical course; maximal
C-reactive protein (CRP) concentration and serum level of
lactate.

Results: Of 108 ICU patients who were screened for delirium,
58 (53.7%) had delirium during the ICU admission. Baseline
demographics including sex and age, presence of shock and
ICU admission diagnoses were not significantly different
between those with and without delirium. In addition, neither
maximal CRP nor serum lactate was associated with an
increased risk of delirium. Patients who developed delirium had
higher 1-month mortality rates and spent longer days in the
hospital than those who never developed delirium.

Conclusion: The incidence of ICU delirium diagnosed by
physician was high as more than half and delirium in itself is
a predictor of poor consequences such as higher 1-month
mortality and longer hospitalization.

Keywords: Delirium, CAM-ICU, Mortality
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Respiratory Diseases as Risk Factors for
Readmission to the Pediatric Intensive
Care Unit

g Sl ottt
BN, WL, AN, YN, 0|=y

Background: Patients are often readmitted to the pediatric
intensive care unit (PICU) shortly after being discharged from
the PICU to the general ward or home. We aimed to
investigate if respiratory diseases may be risk factors for
readmission to the PICU comparing to other diseases.
Methods: We retrospectively reviewed the medical records of
286 patients who had been admitted to the PICU in a general
hospital from April 1, 2009 to March 31, 2012. We divided
the patients into 2 groups. One group included patients who
had been admitted to the PICU only once. The other group
included patients who had been admitted to the PICU more
than once. Characteristics of the 2 groups were compared.
Results: Patients who had been admitted to the PICU more
than once had more number of underlying respiratory diseases,
more number of diagnoses of respiratory diseases, and more
severe respiratory diseases when they were first admitted to the
PICU. Further, these patients were younger.

Conclusions: As compared to other diseases, respiratory disea-
ses may increase the risk of readmission to the PICU.

Keywords: Respiratory disease, Risk factor, Readmission,

Pediatric intensive care unit
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A5 Aoz YA Al PH, PaCO2, Bicarbonate, Standard
Base Excess (SBE), Electrolyte, lactate, albumin, Corrected
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Zap U A2 FIAA ALY, 3F7] ALY, AG, PH,
albumin, lactate, APACHE II score, SIG + Lactateol]l#] Z+ 7}
9] folgt XolE HYr) AT SIG, SBE, cAGS 7t
7kl AT Q] Ao] & Ho|A ¢kgktl. APACHE 1I score$t
SIG +lactate® ROC curveS E3lo] v 39S v AUCE
APACHE 1I score:™= 0.72, SIG+Lactate’™= 0.64°]9lt}. APACHE
II score= 3H7L9] d|FE &t 713 Wol zole &
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9] d|=8Le Ygrom SIGS SBE, cAGS} 37 F3hA}el| A
dlFE ZHsl7]o FH4s9
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Neurological Complication Possibly due
to Inhalation of Glacial Acetic Acid:
Case Report

Department of Neurology, Hallym University College of Medicine,
Seoul, Korea

Seok—Beom Kwon, Min—Ji Kim, Yang—Ki Minn, San
Jung, Sung—Hee Hwang

Background: Glacial acetic acid is anhydrous form of acetic
acid in which it exists in dimmer form. It’s known as Glacial
because on freezing it forms needle shape crystals. Glacial
acetic acid is a common ingredient for the manufacturing of a
wide range of chemicals and products. Ingestion of acetic acid
may cause severe and permanent damage to the digestive tract
and also develops severe pain, nausea, vomiting, diarrhea,
shock and acute renal failure. Inhalation of acetic acid vapor
may cause chemical burns to the respiratory tract and lead to
bronchitis, pharyngitis, and dental erosion. However, there was
few report of glacial acetic acid induced neurological
complication such as syncope or seizure.

Case: A 47-year-old man was admitted to ICU due to loss of
consciousness during insects killing by glacial acetic acid on
the ladder. He developed epistaxis, facial bone fracture, and
facial swelling after falling down. He was lying on the ground
unconscious with cyanotic change of his face without
convulsive movement. His mentality recovered shortly, but
confusion remained for 2 days. He didn’t remember the
accident and repeated same conversation. Facial CT showed the
left blow out fracture of the inferior wall of orbit and both
nasal bone fractures. EEG and Brain MRI revealed no
abnormal findings. Echocardiography, 24 hr Holter monitoring
and autonomic nerve function test showed no abnormal
findings. He was managed conservatively and had open
reduction and operation for facial bone fractures.

Conclusion: To our knowledge, this case is the first report of
neurological complication developed after the exposure via
inhalation of glacial acetic acid. Glacial acetic acid is
extremely corrosive and flammable and, as such, requires
special storage and handling considerations. The sudden
collapse and paralysed vasomotor centers may be suspected for
the reason of syncope.

Keywords: Neurological complication, ICU, Intensive care unit,
glacial acetic acid
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EAEZAE AgEe] 60%l o2& Xyl AFHolrh
ol F59 AL 27| 459 el 7, HE5EH
Astsl Adsh, TFFA7A ohekslr] qref HolFE oA
327 R B2 HES e AEHQA H5E &gk o)
2 AAE B A dAE otdof ol wiAsY 5
WF Al AHE HFo] YA std o]F FNEuto]
U giA#Eo] wbd Fou AukEE 77t ged &
oA WA T sk
],

of FEow U WA
Ay deyRug s

&
= A
Sal: sedl dATE HolF Me 247 ¥ o X9 4A ol
U]

T
i
2
1o

>,
)
lo
fru
T
of
A
4
of
o
o>
)
2
olo
oy
>
2

A FHEAAFE Ik 120177 mmHg, ek 813]/4E,
17812, A& 36.2°Coll W7 15,110/mm’E Z7}
, GAL7) 118 gdLE AstEl &7 9los 2% A4
W A H BEH A E8ede B A £ ¢l
ER xray & S olF =F oA At Hol 100%
Abet PEFHUE o] &3l FIRIIE AlAslich kst
7] F nkE A4 IEPor) BB sink 27 A ¥
oF A3kH(70/40 mmHg), ek F711703]/ ) E skt
ER Edo] oAlsle] FAE wE SEZ FYHA 25
35 o] &3 HH HAE W F thA Aol AvlxEwA
dalo] 50/43 mmHg7hA] oA AT Fo] L£AEo] 7
IR F 100% A4EE o] &3le] BIE At =
w3 ARG $F T2 Tl EFA £7e] PHE A
3 4F9F & 283k ABGA4 pH 7.325, PaCO2 34.4 mmHg,
Pa02 2732 mmHg, HCO3- 18.1 mM/LE 1X9i Hb.
5.5g/dL, Het. 16.5%°]3ict. AFA1E 213l norepinephrine?]
Fol 9 FUe AYn 2R CTHAS AWechFie.
S5 AT AARY) FU A% A2A
A 19kE Rele] QoY Bro] HelHglon] SF Az
< ANYFg D F FEAAR
1% =A% P =o] norepinephrine F &
A B2 "o AAE BAE 102

g/dL, dlnFEZEl 205%5 Wglo
9 o2 AR A4S Beldh BAE

o] 129 ¥ hele,

T

2 0 Mok £ ox
32 R oo (o o
=

Keywords: Puffer fish, Hemoperitoneum, Embolization



M Poster l

“

3

7t Qek. ololl AALEL dAStAE FHl o
AAE 2¥E 1] AYslgdrlol o] E Harghrl
Fa: 264 FA7F A BEF o7 wiel I FH 119%-3)
SHAE WAk HPA AAEZIE 94%, It 130/80
mmHg, W4k 1263)/8, 3% 2638, AL 36°Cith. GCS 6
Holglow, dAstvt L & AZHe WEsA &k $HF
Akt AA4 CPK 7,489 iu/L, myoglobin 3,944 ng/L,
CO-Hb 452%°]c}. Gt A& X8 & Azeiaion], &
A A& AFEFY] XEF Az F3AA Y
A F A7k A Adg A9 F4, cold blanketS AM-&-3)
o] A& 340°CE 45 ¥ 24A7H59k 33.0°CE A|2S &
A8 1247 el] AH 7hE, o] F 365CE 55 FA3
Ak J9 5YA WESA 4] FEsg o, By AF
A Z4 glo] o 1144 EAsksde

s
a- =
N AAS AR 9Y REoz Al Foht 7
&l 3

Keywords: Gas, Poisoning, Treatment

P6-4

Application of Home Ventilator in
Pediatric Neuromuscular Disorders

Department of Pediatrics, Seoul National University College of
Medicine, Seoul, Korea

Young Joo Han, Jong—Hee Chae, June Dong Park

The number of patients depending on home mechanical
ventilation (HMV) has been increasing since the use of HMV
was introduced to Korea in the late 1990s. The long-term
HMV in children is an effective therapy for patients with

neuromuscular problems and requires careful evaluation of the
indication and effective follow up program by multidisciplinary
team. We retrospectively analyzed the medical records of 50
children who were diagnosed as neuromuscular diseases before
15 years of age in Seoul National University Children’s
Hospital and received HMV between January 2000 and
December 2011. The most common neuromuscular disease was
spinal muscular atrophy (SMA, n=26, 52%). The most common
cause of pre- and post-HMV hospitalization was respiratory
tract infection (n=30, 60%). The number of ventilator weaning
trial in the intensive care unit (0-9; 2.4 vs. 0-3; 1.0)
(P=0.012), the frequency of pre-HMV hospitalization (0.2-5.4;
2.4 vs. 0.0-6.6; 1.6) (P=0.015), and the proportion of pre-HMV
hospitalization (total cumulative days of pre-HMV hospitali-
zation divided by age at the start of HMV) (0.02-1.00; 0.71
vs. 0.00-0.70; 0.16) (P=0.000) were higher in patients who
started to receive HMV before the diagnosis of neuromuscular
disease than others. The proportion of post-HMV hospi-
talization (0.00-0.33; 0.03) was lower than that of pre-HMV
hospitalization (0.00-1.00; 0.39) (P=0.000). The overall survival
rate was 64%. Among 10 dead patients, 5 died of sudden
respiratory failure which occurred at home and 3 died of
sepsis. Children with neuromuscular diseases can be helped by
early diagnosis of neuromuscular diseases and timely appli-
cation of HMV. The specialized program in the national center
is needed to provide practical information for the increasing
number of home ventilated children and pediatricians.

Keywords: Home mechanical ventilation, Neuromuscular dis-
ease, Children, Tracheostomy
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Blood Selenium Concentrations in
Critically 1l Children

AU o) sholeh doby et dobE Al

Background: Selenium is an essential trace-element with
antioxidant and immunological function. We studied the
relationship between blood selenium concentrations, systemic
inflammatory response syndrome (SIRS) and organ dysfunction
in critically ill children.

Methods: This was a retrospective, observational study of
critically ill children who had their blood selenium con-
centration obtained at the time of pediatric intensive care unit
admission.

Results: A total of 65 patients with a mean age of 4.615.5
years were included. The mean of blood selenium con-
centration (s g/dl) was 8.49+2.42. The platelet count (2=
-0.378) and PaCO2 (12=-0.403) showed negative correlation
with blood selenium concentration, while PaO2/FiO2 (12=0.359)
and PaO2 (12=0.355) showed positive correlation (p<0.05, for
all variables). Blood selenium concentrations were significantly
lower in patients with SIRS than those in patients without
SIRS (8.08+2.42 vs. 9.45+2.02, p=0.011). Patients with severe
sepsis and septic shock showed significantly lower blood
selenium concentrations compared with patients without SIRS
(7.03+2.73 vs. 9.45+2.02, p=0.042). Patients with PaO2/FiO2
<300 showed lower blood selenium concentrations than those
with PaO2/FiO2 >300 (7.90+2.43 vs. 9.54+2.17, p=0.018).
Blood selenium concentrations were significantly lower in
patient with PaO2/FiO2<200 than those in patients with
PaO2/FiO02 >300 (7.64£2.76 vs. 9.54+2.17, p=0.018).
Conclusion: Patients with systemic inflammatory response or
respiratory dysfunction showed significantly low blood selenium
concentrations.

Keywords: Critically ill children, Blood selenium concentration,
Systemic inflammatory response syndrome, respi-
ratory dysfunction
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Effect of Dexmedetomidine in a Child
with Congenital VSD and Severe
Pulomonary Hypertension

Department of Thoracic & Cardiovasular Surgery, Inje University
Seoul Paik Hospital, Korea, Osaka Medical College Hospital,
Osaka, Japan

Yong—In Kim, Sun Kyung Min, Shintaro Nemoto

Excessive sympathetic stimuli especially in patients with
secondary pulmonary hypertension due to congenital heart
disease may commonly cause a fatal postoperative pulmonary
hypertensive crisis. @ 2-adrenoceptor agonist widely used as an
unique postoperative sedative in adult is well known. We
experienced a case of a successful ventilator weaning with
continuous intravenous administration of Dexmedetomidine after
surgical correction in one child with congenital VSD with
severe pulmonary hypertension. A 3years and 10 moths-old
female with body weight of 8.56 kg was admitted for
evaluation and treatment because of orthopnea, exertional
dyspnea, growth retardation, and poor feeding. Her left chest
appeared bulging due to cardiomegaly. At the whole chest,
thrill was felt on palpation. Preoperative echocardiography
showed large PM VSD with a diameter of 1.5cm and left to
right shunt (Vmax=1-1.5 m/sec), severe PHT with dilated main
pulmonary artery, and mild tricuspid regurgitation (Vmax=4-4.5
m/sec). Preoperatively she was managed by medical therapy
with diuretics, digitalis, and Iloprost inhalator. Thereafter, she
underwent closure of VSD using a Sauvage patch under the
cardiopulmonary bypass. After successful weaning from the
cardiopulmonary bypass under the support of Iloprost inhalator
and vasodilators, she was transported to intensive care unit. On
admission to ICU, Midazolam, Perdipine, and Tridol i.v. were
administered once, and Dexmedetomidine and Nitroglycerin i.v
were continuously administered. Hemodynamics and arterial
blood gas analysis were stabilized with sedation, and ventilator
was smoothly weaned 46 hours after surgery. Postoperative 2
weeks echocardiography showed closed VSD without residual
shunt, and trivial TR (Vmax=2.5 m/sec) without significant
pulmonary hypertension.

Keywords: Pulmonary hypertension, Dexmedetomidine
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A Fatal Case of Disseminated
Cryptococcosis in a Glioblastoma
Patient Treated with Temozolomide
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Cryptococcosis is a life-threatening fungal infection, caused by
Cryptococcus neoformans or Cryptococcus gattii. HIV positivity
and other various kinds of secondary immunosupression could
induce simple pulmonary colonizer of cryptococcus to make
active disease. We would like to introduce here a case of fatal
cryptococcosis, occurred after use of temozolomide (commonly
used antineoplastic agent in brain tumor). A 72-year-old man
with a history of glioblastoma admitted to the ICU with
24-hour fever and decreased level of consciousness for 2
hours. 1 month ago, he completed brain irradiation. And
recently (18th day-14th day before admission), he took
temozolomide 200 mg/m2 for 5 days. Chest X-ray/CT showed
consolidation of Rt. middle lobe, and his brain scan was
normal except already known brain tumor. Initially, he was
diagnosed with pneumonia complicating sepsis (causing mental
change). Despite empirical antibiotics, however, fever and
mental deterioration were aggravated. Cerebrospinal fluid study
and bronchoalveolar lavage were performed, and cryptococcal
antigen positivity and budding yeast were identified. Finally, he
was confirmed as having disseminated cryptococcosis. He died
of cerebral edema and diabetes insipidus, although amphotericin
B was used as soon as disease was confirmed. Clinicians
should know that temozolomide might cause opportunistic
infection such as fatal cyptococcosis.

Keywords: Cryptococcosis, Temozolomide, Glioblastoma
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Cepacia H& 19

MZ: Burkhodelria cepaciax= B9, & 5 59 3HHdA 1
A 2% 94 I7A BTes WA AA3 fAlllA

a8y el = B. cepaciaol] 28 7ol
WA ¢kx, 53] dlo]AE W ShxtollA] AR ol I

ol Al wkAYEE B. cepacia #H|H 1615 A7 Hasl=
ulolt},

B: 694 A FATF A IHFETE FLEE LS
o}, 20061l idiopathic pulmonary fibrosisE Zlgkito}
prednisone, acetylcysteine, acebrophyllines H-83l31 )31,
+4 #H5 9l 1PFe] oFsl2 ghukx]o] piperacillin/tazopactam,
levofloxacin, sulfamethoxazole/trimethoprim, teicoplanin, acyclovir
2 2495 GAAE Folels Adshgleh. Wl 1047 A
713t Adstdon olf FIAAZ FAAA A
Al e AFslg s, AaFo] g JAZFE Bt

3 A 4Fe] AFE] WA 14X Aol AdALlsdhs
AlZslgie i 69 Al AAZRE #HE Fo] whol &4
Z k= dHo]A & Higlt}l & T wWAAdAAIZE tacroli-
mus, mycophenolate, solucortefs H-&3l93, FAAE tei-
coplanin, carbapenem, FFA|Z fluconazole, L2]3L cyto-
megalo virusell#2 $]3l gancyclovirg® Foi3slitl. A9 i
oF A ol|A o] FZHE] Acinetobacter baumannii (A.
baumannii)7} A= o] colistimethateS 7}l 3L, ©]4] 43
g A Azt Akl Aol A A, baumannii®t 37 B. ce-
pacia”} 57 =|o] o]oll fluconazole, gancyclovir, trimethoprim/
sulfamethoxazoleS A48 4] A. baumannii’} colistin®l] #]
Aol = ZeZ U8} colisiting tigecycline> & 73}
3, B. cepaciax A ZFA AA A meropenem,
cefazidimeoll ZHFAo] & Aoz 9} meropenems Foi
wkokr}h, 281} MeropenemS AME3ta 4YAHE] Wi 4
X7} Zk4=3to] meropenems YQloE AZsla 6UA] AE
S Fulel, ceftazidime 2 & vl vl 2 3¢ % o}
Al AlRsE A wlokellAl B, cepaciaw  SAE oL
ceftazidime¥} trimethoprim/sulfamethoxazole -3t Q-5 64 7t

A %813l et.
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Sepsis—Associated Encephalopathy
Associated with Intrauterine Fetal Death

Department of Anesthesiology and Pain Medicine School of
Medicine, Chosun University, Korea

Keum Young So, Sang Hun Kim, Ki Tae Jung, Hyung
Jin So

Sepsis associated encephalopathy (SAE) is defined as brain
dysfunction due to sepsis and SIRS. A diffuse cerebral
dysfunction is often present in SAE in the absence of direct
infection of the central nervous system and may ensue even
before signs of other organ failure. We present a case of a
30-year-old woman who suffered with SAE associated with
intrauterine fetal death. She had transferred from local hospital
because of premature rupture of membrane. She was treated
with tocolytics for 5 days but the treatment was not effective
and intrauterine fetal demise was confirmed. At that time,
fever (40°C), low blood pressure (86/47 mmHg) and tachypnea
(30 per minute) had developed and systemic inflammatory
response syndrome (SIRS) was suspected. She had an
emergency cesarean section. After surgery, she was transferred
to ICU with clear mental status and oxygen was supplied with
mask (5 L/min). In the ICU, norepinephrine was administered
continuously and blood pressure, heart rate, and oxygen
saturation were 100/60 mmHg, 124 beat/min, and 95%. Six
hour after surgery, sudden generalized seizure has developed
and her mental status became to semicoma. Emergency
examination has done. There was no significant abnormality on
brain CT, MRI or MR angiography. CSF culture was negative
and ICP was normal. E. coli was cultured from blood. Sepsis
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and DIC were suspected according to the laboratory studies
(WBC 26.4x10% 1L; neutrophil 93.2%; PT/aPTT 16.5 s/55 s;
fibrinogen 140 mg/dl; FDP 208 ug/ml; D-dimer 39,681 ng/ml).
EEG showed decreased activity of alpha and beta waves and
slightly increased amplitude of slow waves and was suggestive
of moderate diffuse cerebral dysfunction. Ventilator was applied
and antibiotics and anticovulsants were used. After a week,
vital signs and laboratory test results were stabilized but
intermittent seizure was continued. Follow-up brain MRI and
MRA showed hypoxic ischemic encephalopathy.

Keyword: Sepsis Fetal Death
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Oxygen Extraction Fraction Is
Associated with Prognosis of Patients
with Septic Shock

Department of Emergency Medicine, Seoul National University
College of Medicine, Seoul, Korea

Kyoung Min You, Woon Yong Kwon, Gil Joon Suh,
Kyung Su Kim, Hui Jai Lee, Youn Sun Jung

Background: Oxygen extraction fraction (OEF) is an index of
the mismatch between oxygen supply and oxygen demand,
hence global tissue hypoxia. The aim of this study was to
investigate whether OEF is associated with prognosis of septic
shock patients who underwent early goal-directed therapy.
Materials and Methods: This was a retrospective, obser-
vational study conducted in an emergency intensive care unit
(ICU) of a tertiary referral hospital. We enrolled consecutive
septic shock patients who were admitted to the ICU and
underwent early goal-directed therapy from January 2010 to
December 2011. According to 28-day mortality, enrolled
patients were divided into two groups, the survivors and the
non-survivors. We collected data with respect to age, gender,
infection site, pathogen, underlying diseases, and the Acute
Physiology and Chronic Health Evaluation II (APACHE II)
score at admission. We also collected data with respect to
central venous pressure, mean arterial pressure, serum lactate,
hemoglobin, arterial oxygen saturation, and central venous
oxygen saturation at admission (0 h) and 6 hours after
admission (6 h), respectively. Then, we calculated OEF and
compared the data between the survivors and the non-survivors.
Results: Among 126 patients, 86 were the survivors and 40
were the non-survivors. In univariate analysis, low APACHE II
score, high mean arterial pressure at 6 h, low serum lactate
level at O and 6 h, high hemoglobin concentration at 0 h, and
low OEF were associated with 28-day survival. In multivariate
analysis, low APACHE II score (Odds ratio [OR]=0.856, 95%
confidence interval [CI], 0.790-0.929, p<0.001) and low OEF
at 6 h (OR=0.006, 95% CI, 0.000-0.683, p=0.034) were
independently associated with 28-day survival.

Conclusions: Low oxygen extraction fraction at 6 h after
admission was associated with 28-day survival of patients with
septic shock who underwent early goal-directed therapy.
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Listeria Sepsis, Peritonitis, Liver Abscess,
and Meningoencephalitis in ICU: A
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Case Report

Division of Pulmonary and Critical Care Medicine, Department of
Internal Medicine and Lung Institute of Medical Research Center,
Seoul National University College of Medicine, Seoul National
University Hospital

Eun Sun Kim, Sang—Min Lee

Introduction: Listeria monocytogenes is a facultative anerobe,
gram-postive bacillus that is isolated from the soil, vegetables,
and wild or domestic animals. In adults, it usually presents as
neuromeningeal infection, such as meningitis, meningoence-
phalitis, or as primary bacteremia. Involvement of visceral
organs with L. monocytogenes is uncommon and only two
simple cases were reported in Korea.; liver abscess and
peritonitis.

Case Report: Presented herein is a case of sepsis, peritonitis,
liver abscess, and meningoencephalitis associated with L.
monocytogenes in a 54-year-old woman with end stage renal
disease (ESRD). She developed respiratory difficulty and her
state of alertness was at the semicoma level. The patient was
transferred to the intensive care unit (ICU) where ventilator
support was initiated. The abdomen CT scan showed focal low
density lesion in the liver and L. monocytogenes was identified
in both blood and peritosol. High dose ampicillin and
gentamicin was added to the treatment and no bacteria were
found on the blood and peritosol cultures on third hospital
day. CT of the brain showed hydrocephalus along with an
increase in the third and fourth cerebral and lateral ventricles,
and extraventicular drainage was tried. Because level of
consciousness was not improving, a percutaneous dilatational
tracheostomy (PDT) was performed and noninvasive bilevel
positive airway pressure support (BIPAP) was started on the
25th hospital day. On the 38th hospital day, the vital signs
were stable, and she was transferred from the intensive care
unit to the general ward.

Conclusion: In patients with peritonitis, liver abscess, and
meningoencephalitis who are immunecompromised, including
end stage renal disease (ESRD), clinicians should consider
Listeria infection as a differential diagnosis.

Keywords: Listeria monocytogenes, Sepsis, Peritonitis, Liver
abscess, Meningoencephalitis
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The Outcome Following Development
of Diffuse Pulmonary Hemorrhage in
Intensive Care Unit

Department of Internal Medicine, Severance Hospital, Yonsei
University College of Medicine, Korea

Joo Han Song, Ji Young Hong, Won Jai Jung, Song E
Kim, Kyung Soo Chung, Eun Young Kim, Ji Ye Jung,
Young Ae Kang, Young Sam Kim, Se Kyu Kim, Joon

Chang, Moo Suk Park

Diffuse alveolar hemorrhage (DAH) is associated with high
mortality rate and broad etiology. We aimed to analyze our
single center experience on the outcome of patients with DAH
treated in intensive care unit (ICU). Among the patients who
were admitted in ICU of Yonsei University Medical Center,
Severance Hospital, between February 2007 and December
2012, we retrospectively reviewed clinical charts of patients
who developed DAH complying with the followings:
hemoptysis; diffuse alveolar lung infiltrates in radiographic
studies; decreased hemoglobin; exclusion of other diagnosis
which would explain the lung findings and/or macroscopically
bloody bronchoalveolar lavage fluid. Fifty-three cases were
identified. The median age was 48 years (range, 17-83) and
60% were men. There were 17 underlying diseases associated
with DAH of which hematologic malignancies (n=24) were
most commonly observed. Patients were classified into 5
probable etiologic groups: immunologic (n=12), drug toxicity
(n=7), thrombocytopenia/chemotherapy (n=14), sepsis (n=17),
and stem-cell transplant (SCT, n=3; Table 1). Steroid therapy
was tried in 25 patients after development of DAH (prednisone
>500 mg, n=7). Forty-one (77%) of 53 patients died during
their ICU stay at a median time of 9 days (range, 0-96) and
DAH was the direct cause of death in 40%. Survival rate at
day +28 from onset of DAH was significantly different by
causes of DAH (p=0.010). In addition, patients with underlying
hematologic malignancy showed worse survival outcome at day
+28 (20.848.3 vs. 41.4%9.1, p=0.052) Our study demonstrated
distinct survival outcome of DAH according to related
pathogenetic mechanism. Alternative approach towards DAH in
aforementioned groups showing rapid progression and poor
survival is demanded.
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Transfusion—Related Acute Lung Injury
After Stored Packed RBC Transfusion: A
Case Report
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Sauchinone Increases Phagocytic
Ability of Macrophage Through
AMP—-Activated Protein Kinase Activatio

Recent studies have shown that sauchinone prevent liver injury
from oxidative stress through AMP-activated protein kinase
(AMPK). This study was performed to examine whether the
effect of sauchinone to increase AMPK activity can enhance
the phagocytic ability of macrophages to bacteria. We found
that sauchinone increase the phosphorylation of AMPK and
acetyl-CoA carboxylase (ACC), downstream target of AMPK in
mice peritoneal macrophages. Sauchinone increased the ability
of macrophages to engulf bacteria, which was abolished by
pretreatment of compound C, AMPK inhibitor. These results
suggest that sauchinone enhances phagocytic ability of
macrophages through the increase of AMPK activity.

Keywords: Sauchinone, AMPK, Macrophages
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The Role of Clinical Pharmacist in Lung
Transplantation Patients of the Intensive
Care Unit

AANL R Atehet vk EZ e a, A ok

Soohee Kim, Sungwon Na, Myung Hwa Kim®, Eun Jung
Kim?, Shin Ok Koh'

Background: Because of their disease severity and multiple
drug administration, critically ill patients including whom
underwent lung transplantation are very vulnerable to
medication errors.1 Clinical pharmacy services in the intensive
care unit involved assisting physicians in prescription, providing
drug information, pharmacokinetic knowledge, and offering
medical education to healthcare professionals.2 The presence of
critical care pharmacist has been proved to reduce drug error
and medical cost.3 This study was to assess the impact of
critical care pharmacist on clinical outcomes of lung
transplantation patients.

Method: A clinical pharmacist participated in multidisciplinary
daily rounds 3 times a week. We compared acceptance rate of
clinical pharmacist’s intervention by the primary care team of
lung transplantation patients with our previous data.

Result: 30 interventions were made in 7 lung transplantation
patients during the study period. Male to Female ratio was
2/5. Pharmacy consult was done by monitoring in 24 cases
and done by the physicians’ request in 6 cases. Phramacist’s
recommendations were classified by appropriate dose/indications
(21, 70%), adverse drug reaction (1, 4%), drug-drug interac-
tions (4, 13%) and others (4, 13%). The phramacist’s

recommendations were accepted in 19 cases (63%) and were
ignored by the clinicians in 11 cases (37%). This rate of
acceptance of recommendations was higher to non-critical care
primary physicians (17/63, 27%), while it was comparable to
that of critical care physician (13/21, 62%).

Conclusion: Lung transplantation care team’s attitude to critical
care pharmacist’s recommendations was comparable to that of
critical care team.
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