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BACKGROUND

Sepsis affects >600,000 patients/year in the USA, with high mortality: up
to 70% in seriously ill patients.

Cardiovascular system in severe sepsis and septic shock

(1980’s) Systolic dysfunction and ventricular dilatation occurred in 50% of
septic shock patients despite normal or high cardiac outputs. Paradoxically,
patients with systolic dysfunction had better survival and myocardial
dysfunction recovered if patients survived the septic course.

Diastolic dysfunction is currently recognized as a major cause of heart
failure despite normal EF and as a serious predictor of long-term mortality
and morbidity.

= However, no study had systematically investigated the prognostic
role of diastolic dysfunction in septic patients in an adequately
sized cohort.

METHODS

A cohort of 262 ICU patients with severe sepsis and septic shock underwent
two echocardiography examinations, during 2007—2009.
Severe sepsis :
v' Evidence of infection or serious clinical suspicion for infection
v’ At least two signs of SIRS: (1)temperature >38C or < 36°C (2) pulse >
90 b.p.m. (3) respiratory rate >20 breaths/min or mechanical ventilation
(4) WBC >12 000 or <4000 or >10% bands
v’ At least one organ dysfunction
Septic shock : severe sepsis + hypotension
— Hypotension = sBP <90 mmHg : lasting >1 h : not responding to fluid
therapy (1 CVP to 12 or 15 mmHg in patients with oliguria) : requiring
vasopressor therapy
Exclusion criteria :
greater than mild mitral and/or aortic valve disease
echocardiographic evidence of regional myocardial wall motion abnormality suggesting
regional ischaemia or previous infarction
poor quality echocardiographic images and measurements

METHODS

« Echocardiography
— All patients underwent 2 trans-thoracic echocardiography
« 1st: as early as possible after ICU admission with the diagnosis of sepsis
« 27 : on the next day (to confirm stability or differences in results)

* Blood samples
— Obtained on the 2 days of the echocardiography examinations
v high-sensitivity troponin-T (hs-troponin-T) : normal < 0.03 ng/mL
v" N-terminal pro-B-type natriuretic peptide (NT-proBNP) : normal < 125 pg/mL

« Clinical data
— All demographic, clinical, haemodynamic, respiratory & lab results, vasopressor
therapies, daily fluids administered and balance were prospectively collected.
— SOFA and APACHE-II scores were calculated on the day of admission with the
diagnosis of sepsis.
— Mortality data were collected from the hospital’s registry (minimum period of 6
months and up to 2-year follow-up).




RESULTS

The study included 262 patients after exclusion.

The main sources of sepsis were: gastrointestinal, 107(41%); multi-trauma
with wound infections,39 (15%); respiratory,32 (12%); vascular surgery/limb
ischaemia,24(9%); genitourinary,18(7%); orthopaedic/skeletal,19(7%).
Hypotension occurred in 237 (90.4%) patients.

In 163 (62%) patients, septic shock persisted despite fluid resuscitation
requiring one or more vasoactive medications.

All patients were tracheally intubated and mechanically ventilated at the time
of echocardiography examination due to significant respiratory dysfunction or
failure.

No statistically significant differences between the two sequential
echocardiography studies in any of the parameters measured. The averaged
results were used for further analysis.
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RESULTS

« Diastolic and systolic myocardial function
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— Patients with LVEF <50% only, patients with e’-wave <8 cm/s only, and patients
with combined LVEF <50% & e'-wave <8 cm/s had worse survival compared with
patients having normal systolic and diastolic function.




RESULTS

« Diastolic dysfunction in relation to age and co-morbidities

— Reduced e'-wave velocity correlated strongly with age and less so with
hypertension, diabetes mellitus, and history of ischaemic heart disease.

— In multivariate survival analyses, only e'-wave and age predicted mortality
(e-wave was the strongest predictor). The other co-morbidities did not gain
statistical significance.

RESULTS

¢ hs-Troponin-T and NT-proBNP

— Both hs-Troponin-T and NT-proBNP were associated with in-hospital and overall
mortality.

hs-troponin-T was only mildly elevated (median=0.07, IQR:0.02-0.17 ng/mL)
NT-proBNP reached very high levels(median=5762, IQR:1001-15 962 pg/mL)
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DISCUSSION

* The main findings of this study :

@ Patients with severe sepsis and septic shock frequently suffer from
diastolic dysfunction and diastolic dysfunction is the strongest
independent predictor of early mortality.

@ Although diastolic dysfunction is associated with age, hypertension,
diabetes mellitus, and IHD, diastolic dysfunction is a stronger

independent predictor of mortality than age and the other co-morbidities.

@ Both hs-troponin-T and NT-proBNP are significantly elevated not only in
patients with reduced LVEF but also in patients with isolated diastolic
dysfunction. Both hs-troponin-T and NT-proBNP predict mortality.

DISCUSSION

» Diastolic dysfunction and cardiovascular dynamics in sepsis

— Fluid loading is one of the mainstays in the haemodynamic management
of sepsis to increase cardiac output.
Previous studies as well as the present one have shown that excessive
fluid loading is associated with greater mortality in septic patients.

Diastolic dysfunction is strongly associated with age, hypertension,
diabetes mellitus, and IHD.

= diastolic dysfunction was a pre-existing condition in the majority of
patients, however, diastolic dysfunction was also significantly aggravated
by the acute critical and stressful illness

DISCUSSION

* Limitations
— This is a single-centre study and therefore it is possible that local

management strategies of sepsis may have influenced both myocardial
function and outcome.
Although tissue-Doppler velocity parameters are less load-dependent
than flow measurements, they are nevertheless not totally load
independent.
Inherent difficulty of measuring RV volumes by 2D echocardiography.
Since this study did not include follow-up echocardiography
examinations, the present data cannot answer whether sepsis was
responsible for a transient diastolic dysfunction or whether the observed
diastolic dysfunction was a pre-existing condition.
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is a first-line anesthetic agent used to facilitate endotracheal
intubation in hemodynamically unstable patients.
Single-dose etomidate blocks cortisol synthesis by inhibiting the activity of
11B-hydroxylase that converts 11B-deoxycortisol into cortisol in the adrenal
gland, resulting in a primary adrenal insufficiency with effects lasting for up
to 48 hrs.

= To eliminate the use of etomidate ?
or To add concomitant administration of corticosteroids ?

has been successfully
proposed to overcome critical illness-related adrenal insufficiency,
particularly in septic patients responding poorly to fluid resuscitation and
vasopressor agents.

= How about the effectiveness of such supplementation for
etomidate-related adrenal insufficiency ?

METHODS

« Patient Selection
prospective, randomized, controlled, double-blind (caregiver, investigator)
2008.7~2010.7, the University Hospital of Grenoble (included 3 ICUs)
Patients who needed sedation to facilitate endotracheal intubation,
through RSI with intravenous single-dose etomidate and suxamethonium.
Exclusion criteria :
septic shock requiring steroid supplementation
chronic adrenal insufficiency
pituitary disorder
HIV infection
concomitant or prior treatment with steroids, ketoconazole, or fluconazole
previous corticotrophin stimulation test for reasons other than the study
protocol
probability of survival < 48 hrs
etomidate administration = 24 hrs after patient admission to the ICU
Enroliment in the study = 5 hrs after etomidate induction.

METHODS

* Study Protocol
> HO (reference time) : the induction time
H6 : completion of clinical data and the blood sampling for the
corticotrophin test at H6 (baseline)
H6~H48 : randomly assigned in a 1:1 ratio to
(Hydrocortisone, 200 mg/day over a total of 42 hrs infusion) or control
group (0.9% NacCl)
H6, H12, H24, H48 : variables were collected respectively, especially
the cardiovascular SOFA score

Vasopressive support (norepinephrine) was continuously infused to maintain
MAP 65~90 mmHg. In severe brain injury, MAP maintained 80~90 mmHg.
Insulin was administered to maintain serum glucose <10 mmol/L.

METHODS

* Hormonal Assays
— H5 : high-dose corticotrophin stimulation test (CST) = 250ug synthetic 1-
24 adrenocorticotropic hormone
— H6, H12, H24, H48 : check serum total cortisol & 11B-deoxycortisol
— Etomidate-related adrenal insufficiency :
A cortisol <250 nmol/L (9 pg/dL) after CST,
associated with 11B-deoxycortisol >8 nmol/L (0.28 pg/dL)

+ End Points

— Primary study outcome : patients with a cardiovascular SOFA score of
3 or4 at H6, H12, H24, and H48

— Secondary study outcomes : the course of norepinephrine dose,
maximum serum glucose, the number of patients treated by insulin,
maximum SOFA score, maximum cardiovascular SOFA score, 28-day all-
cause mortality, the duration of mechanical ventilation and of ICU stay,
the number of ICU days with norepinephrine support

METHODS
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RESULTS
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DISCUSSION

Moderate-dose hydrocortisone used to overcome etomidate-related adrenal
insufficiency was not associated with changes in the proportion of patients
with cardiovascular SOFA scores of 3 or 4. Nor did it affect the ICU length of
stay, the number of ventilator days, or the 28-day mortality.

- Etomidate and its resulting transient adrenal derangement play no major
role in the evolution of cardiovascular status.

The treatment was associated with a significant decrease in norepinephrine
dose at H24 and H48.

- Administration of moderate-dose hydrocortisone for <48 hrs might have
enhanced the sensitivity to norepinephrine.

DISCUSSION

* Limitations
— The decision to perform RSI using etomidate was left at the discretion of

the in-charge physicians who were then not involved in the subsequent
care of the patient once admitted to the ICU.
Hydrocortisone supplementation started at H6 to allow time for CST at
H5. Whether supplementation given together with etomidate at HO would
affect the present results warrants further investigation.
Progressive decline in serum cortisol in the treated group between H12
and H48 was found. A progressive inhibition of the adrenocorticotropic
hormone synthesis secondary to hydrocortisone infusion might be also
possible.

DISCUSSION

» Conclusion

— Critically ill patients without septic shock did not benefit from
hydrocortisone administered to overcome etomidate-related
adrenal insufficiency.

— These findings suggest that single-dose etomidate could be
considered in critically ill patients undergoing RSI in the field or in
the emergency room without major concerns about its drug-
induced hormonal derangement.
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+ OBJECTIVE:

— To examine the benefits and risks of vasopressin or its analog terlipressin
for patients with vasodilatory shock.

* DATA SOURCE:
— CENTRAL, MEDLINE, EMBASE, LILACS databases (up to March 2011)

— Randomized trials of vasopressin or terlipressin v.s. placebo or
supportive treatment in adult and pediatric patients with vasodilatory
shock.

The primary outcome for this review was short-term all-cause mortality.

* STUDY SELECTION:

— 10 randomized trials (1,134 patients). 6 studies were considered for the
main analysis on mortality in adults.




+ DATA EXTRACTION AND SYNTHESIS:

— The crude short-term mortality was 206 of 512 (40.2%) in
vasopressin/terlipressin-treated patients and 198 of 461 (42.9%) in
controls [six trials, risk ratio (RR) = 0.91; 95% confidence interval (Cl)
0.79-1.05; P = 0.21; 1(2) = 0%]).

There were 49 of 463 (10.6%) patients with serious adverse events in the
vasopressin/terlipressin arm and 51 of 431 (11.8%) in the control arm [
four trials, RR = 0.90; 95% Cl 0.49-1.67; P = 0.75; 1(2) = 26%)].
Meta-regression analysis showed negative correlation between
vasopressin dose and norepinephrine dose (P = 0.03).

*+ CONCLUSIONS:

— Overall, use of vasopressin or terlipressin did not produce any survival
benefit in the short term in patients with vasodilatory shock. Physicians
may value the sparing effects of vasopressin/terlipressin on
norepinephrine requirement given its apparent safe profile.
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* PURPOSE:

— Colloids are administered to more patients than crystalloids, although
recent evidence suggests that colloids may possibly be harmful in some
patients.

The European Society of Intensive Care Medicine therefore assembled a
task force to compile consensus recommendations based on the current
best evidence for the safety and efficacy of the currently most frequently
used colloids--hydroxyethyl starches (HES), gelatins and human albumin.

« METHODS:

— Meta-analyses, systematic reviews and clinical studies of colloid use
were evaluated for the treatment of volume depletion in mixed intensive
care unit (ICU), cardiac surgery, head injury, sepsis and organ donor
patients.

— Clinical endpoints : mortality, kidney function and bleeding.

— Publications from 1960 until May 2011.

*+ CONCLUSIONS:

— We recommend not to use HES with molecular weight = 200 kDa and/or
degree of substitution>0.4 in patients with severe sepsis or risk of acute
kidney injury and suggest not to use 6% HES 130/0.4 or gelatin in these
populations.

— We recommend not to use colloids in patients with head injury and not to
administer gelatins and HES in organ donors.

— We suggest not to use hyperoncotic solutions for fluid resuscitation.

Thanks for your listening !




