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ence (probable or documented) of infection
Ic manifestations of infection.

sis plus sepsis-induced organ
rfusion.

tic shock : sepsis- ced hypotension persisting
e adequate fluid resuscitation.

s-induced tissue hypoperfusion :
lon-induced hypotension, elevated lactate, or oliguria.




racterized by a systemic inflammatory reaction which
lex interactions between endothelial cells, platelets
ulation system, and multiple inflammatory

incidence of severe sepsis is considered to

United States, it is consi the most common cause of
n critically ill patients and is associated with a mortality
round 11%.

may proceed to severe sepsis, septic shock and, finally, to
organ failure (MOF).

= The progression to severe sepsis and septic shock has been
associated with mortality rates of 50% and 68%,respectively



c Criteria for Sepsis

d or suspected, and some of the

ature < 36°C)

rate > 90/min-1 or more than two sd above the
al value for age

Altered mental status
Sifn cant edema or positive fluid balance (> 20
/ kg over 24 hr)
Hyperglycemia ( lasma glucose > 140 mg/dL or 7.7
mmol /glj in the sence of diabetes g




_ count > 12,000 nL-1)
unt < 4000 pL-1)

1a C-reactive protein more than two sd above the

al value

a procalcitonin more than two sd above the
value

hypotension (SBP < 90 mm Hg, MAP <70 mm
Hg, or an SBP decrease > 40 mm Hg in adults or less
than two sd below normal for age)



Diagnostic Criteria for
Sepsis(cont.)

Organ dysfunction vz
Pao2/Fio2 < 300)

itput < 0.5 mL/kg/hr for at least 2
ade d resusc1tat1on)

tinine increase > 0. dL or 44.2 pmol/L
1lation abnormalities R> 1.5 or aPTT > 60 s)
bsent bowel sounds) J
bocytopenia (platelet count < 100,000 nL-1)
irubinemia (plasma total bilirubin >4 mg/dL or 70

e perfu

EI"Iy Natemm (>1 mmol/L) Decreased
ary

capill efill or mottling

apted from Levy MM Fink MP Marshall JC, et al: 2001 CCM/ESICM/ ACCP/ ATS/SIS International Sepsis Definitions Conference. Crit Care Med 2003; 31:




vere Sepsis

= sepsis-induced tissue hypoperfusion or organ dysfunction (any
be due to the infection)

potension
limits laboratory normal

Cfu kg/hr for more than 2 hrs
spite adequate scitation

cute lung injury with 2/FI102 < 250 in the absence
pneumonia as infection source

ute lung injury with PaO2/FIO2 < 200 in the presence
eumonia as infection source

eatinine > 2.0 mg/dL (176.8 pmol/L)
irubin > 2 mg/dL (34.2 ymol/L)
elet count < 100,000 nL

o Co?gulopathy (international normalized ratio >
1.5

Adapted from Levy MM, Fink MP, Marshall JC, et al: 2001 SCCM/ESICM/ ACCP/ ATS/SIS International Sepsis Definitions Conference. Crit Care Med 2003; 31

out




e first 6 hrs of resuscitation:

pressure 8-12 mm Hg
re (MAP) 2 65 mm Hg

L/kg/hr
entral venous (superior vena cava) or

ced venous oxygen saturation 70% or 65%,
pectively (grade 1C).

‘Mean arterial p

rine output = 0.5

2. In patients with elevated lactate levels targeting
resuscitation to normalize lactate (grade 2C)



Early goal-dire ted nerapy, was evaluated in a multicenter trial of 314
patenteawith severe sepsis in eight Chinese centers . This trial reported a
Y oobsolute reduction in 28-day mortality (survival rates, 75.2% vs.
5V 45 /0,
s ations to CVP as a marker of intravascular
1d response to fluids :
entilated patients
ecreased ventricular compliance
essure

ing c icant pulmonary artery hypertension.

e volume variation, pulse pressure variation, and/or
volume variation and the change in stroke
 /cardiac index after a fluid or positive end-

ry pressure challenge .

7 of pulse pressure variation and stroke volume
on 1s limited in the presence of atrial fibrillation,
spontaneous breathing, and low pressure support breathing.

Ultrasound can be used to assess the fullness of I.V.C.

Echocardiography ,is an accessible way to judge the volume
status.

@ Pulmonary artery catheter may be used as well ?




ter study in septic patients showed
vith 6% S130/0.42 fluid
inger’s acetate (51% vs. 43% p = 0.03)

Med 2012;367:124-134

ted in intensive care (HES vs. isotonic saline, n = 7000

 ill patients), showed no difference in 90- day mortality

esuscitation with 6% HES with a molecular we1ght of

40 and isotonic saline (18% vs. 17%, ﬁ 0.26); the need

for renal replacement therapy was higher in the HES group
(7.0% vs. 5. }g%

Mybu:rgh etal.N Engl ] Med 2012; 367 1901-191



Continued) Fluid Therapy of Severe
Sepsis

sis assigned to fluid resuscitation with HES 130/0.42
death at day 90 and were more likely to require renal
mpared with those receiving Ringer's acetate. At 90
01 of 398 patients (51%) assigned to HES 130/0.42
72 of 400 patients (43%) assigned to Ringer's
7 patients (22%) assigned to HES 130/0.42 were
rapy versus 65 patients (16%) assigned to
o) and 25 patients (6%), respectively, had

S SEF
0

as comparec

ate;. In the 90-day peric
cated with renal replaceme
ger's acetate and 38 patients
re bleeding .

al Care 2013, 17:310

neta-analysis aggregated data from 17 randomized trials
1977) of albumin vs. other fluid solutions in patients
with severe sepsis/septic shock 279 deaths occurred amon
961 albumin-treated patients vs. 343 deaths among 1.01
patients treated with other fluids, thus favoring albumin

Delaney et al.Crit Care Med 2011; 39:386-391



id resuscitation is a fundamental aspect
namic management of patients with
d should ideally be achieved before
notropes are used; however, using

~ an emergency measure in
k is frequently necessary.

epinephrine as the first-choice vasopressor.

= Epinephrine (added to and potentially substituted for
Norepinephrine) when an additional agent is needed
to maintain adequate blood pressure.

@ Vasopressin (up to 0.03 U/min) can be added to
noreninenhrine with the intent of raicine MAP to



Gontinued) Vasopressors

be particularly useful in patients with
tolic function but causes more tachycardia and
thmogenic than Norepinephrine.

0 influence the endocrine response via
litary axis and have
ts.

yot ala

immunosuppressi

omparing Norepinephrine to Dopamine does not support
e routine use of dopamine in the management of septic

ock .

ephrine is the adrenergic agent least likely to produce
dia, but it may decrease stroke volume and is therefore
mended for use in the treatment of septic shock .

tachyvc
not reco

Low doses of Vasopressin may be effective in raising blood
pressure in patients, refractory to other vasopressors .

Higher doses of vasopressin have been associated with cardiac,
digital,and splanchnic ischemia.



IC Therapy

infusion administered or added
if in use) in the presence of:

ion, as suggested by
levated cardiac fi pressures and low

ardiac output, or

ngoing signs of hypoperfusion, despite
ieving adequate intravascular volume and
adequate MAP.

= Large prospective clinical trials, which
included critically ill ICU patients who
had severe sepsis, failed to demonstrate



ssor-unresponsive septic shock
ion despite fluid resuscitation and
or more than 60 mins) showed

k reversal and reduction of
atients with relative adrenal

TH stimulation test to identify the subset of
lults with septic shock who should receive
drocortisone?

m Etomidate,when used for induction for
intubation, will suppress the hypothalamic-
pituitary-adrenal axis. The CO% ICUS revealed
that the use of Etomidate before application of
low-dose steroids was associated with an
increased 28-day mortality rate.



(Continued)Re
Infection Iss

= Hospital-based performance improvement
efforts in severe sepsis (UG).



- ally appropriate before
antimicrobial t py if no significant delay (> 45
mins) in the start of ntimicrobial(s% (g%ade
). At least 2 sets of blood cultures (both aerobic
d anaerobic bottles) be obtained before
imicrobial therapy with at least 1 drawn
ercutaneously anci) 1 drawn through each

scular access device, unless the device was
tly (<48 hrs) inserted (grade 1C).

@ Use of the 1,3 beta-D-glucan assay (grade 2B),
mannan and anti-mannan antibody assays (2C),
if available and invasive candidiasis is in
differential diagnosis of cause of infection.

= Imaging studies performed promptly to confirm
a potential source of infection (UG).

Val




Infection Iss

ective intravenous antimicrobials within the first hour of recognition of septic
evere sepsis without septic shock (grade 1C) as the goal of therapy.

e therapy of one or more drugs that have activity against all likely
ngal or viral) and that penetrate in adequate concentrations into
e of sepsis (grade 1B).

essed daily for potential de-escalation (grade 1B).

itonin le omarkers to assist the clinician in the discontinuation of
; - in patients w peared septic, but have no subsequent evidence of
ade 2C

i

on empirical therapy for neutropenic p
h difficult-to-treat, multidrugresistant ba

nts with severe sepsis (grade 2B) and for
ial pathogens (grade 2B).

bination therapy should not be administered for more than 3-5 days. De-escalation to
propriate single therapy should be performed as soon as the susceptibility profile is

B).
therapy typically 7-10 days; (grade 2C).

\ntivira

origin (grade

Apy initiated as early as possible in patients with severe sepsis or septic shock of viral

Antimicrobial agents should not be used in patients with severe inflammatory states determined to
be of noninfectious cause (UG).



contamination and selective digestive
duld be introduced and investigated as
incidence of ventilator-associated

nonia. (grade 2B).
chlorhexidine gluconate be used as a form of
ryngeal decontamination to reduce the risk of
or-associated 2%neumonia in ICU patients with
psis (grade 2B).

e efficacy of SDD, its safety, propensity to prevent
omote antibiotic resistance, and cost-effectiveness
remain

= debatable des&aite a number of favorable meta-analyses
and controlled clinical trials.

@ There is a reduction with SDD in VAP but no
consistent improvement in mortality, except in
selected populations in some studies.

= Oral CHC: ic relativelsy eacy +o adminicter decreacec



duct administration

ne resuscitative phase of septic
itocrit of 30% is recommended
xygen delivery.

erfusion has resolved
>d blood cell transfusion occurs when
‘hemoglobin concentration decreases to
0.0g/L.

significant ditferences in 30-day

mortality rates were observed when the
target level is 100g/ L.

= Top up the hemoglobin level to 100g/L
does not increase the oxveen



counts are le

an 10 x 109/L .
frozen plasma, do we really need it?
unoglobulins !



7olume of 6 mL/k ]gredicted body weight in
sis-induced ARDS .

0 cm H20 (grade 1B).

itive end-expiratory p
d alveolar collapse at end
de 1B).

ire (PEEP) be applied to
expiration (atelectotrauma)

tegies based on higher rather than lower levels of PEEP

ed for patients with sepsis- induced moderate or
> ARDS (grade 2C).

@ Recruitment manoeuvres be used in sepsis patients with
severe refractory hypoxemia (grade 2C).

@ Prone If)ositionin be used in sepsis-induced ARDS patients
with a PaO2/FIO2 ratio <100 mm Hg(grade 2B).



ective strategies for patients with
| ) ite 9 % decrease 1n all-cause
ortality in patie ARDS ventilated with tidal

umes of 6 mL/kg cor ed with 12 mL/kg of predicted
y weight. |

JAMA 307:25226-25233

ents with profound metabolic acidosis, high obligate
ute ventilations, or short stature may require additional
pulation of tidal volumes.

Permissive Hypercapnia.

@ Patients with moderate or severe ARDS (Pao2/Flo2 ratio

<200 mm ng) had decreased mortality with the use of
higher PEEP, whereas those with mild ARDS did not.

Briel M, Meade et al,(2010) JAMA 303:865-873



Ventilation (Cont.)

al membrane oxygenation , may

0es not improve mortality
in patients with ARDS.

servative fluid strategy for patients with
\blished sepsis-induced ARDS who do not
have evidence of tissue hypoperfusion.



[34% ] of 161 patients died in
p vs 38 (23%) of 163 in the

lomized, multicenter trial of aerosolized
erol (b mg four-hourly) versus placebo
ite lung injury (defined as PaO2/FiO2
<300 mm Hg . clinical outcomes were worse in
the albuterol group.

p2-agonist therapy in patients with ARDS
should be limited to the treatment of clinically

. . (] .
11/“1/\[‘\“"'!‘\1/‘\"- 1ﬂf\TTf\1ﬂﬁ11/‘\]f\ N1 _AY AT NYXYTOO f\1/\h‘l'1ﬂ11fﬁ‘l'1t\1"\ f\ﬁfJ


http://www.ncbi.nlm.nih.gov/pubmed/22166903
http://clinicaltrials.gov/ct2/show/NCT00434993

ontrol

(2009): A blood glucose target of
(81-108 mg/dL) resulted in increased
ed to a target of <10.0mmol/L (180
JEG, de Souza RJ, van

ensive insulin therapy v as not associated with a
tality benefit in surgical, medical, or mixed ICU

ents.
0) Chest 137:544-551

eta-analysis using between-trial comparisons found that
sive insulin ther%p was beneficial in surgical ICU
0.

patients [risk ratio 0.63 (0.44-0.9)]
Griesdale et al(2009) CMA]J180:821-827

@ The meta- analysis by, using within-trial comparisons,
showed no benefit for sur%mal patients in mixed medical-
surgical ICUs [risk ratio 0.99 (0.82-1.11)] and no subgroup
of surgical patlents who beneflted from intensive insulin
therapy.


https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CD8QFjAC&url=http://www.2minutemedicine.com/the-nice-sugar-trial-intensive-blood-glucose-control-significantly-increases-mortality-in-icu-patients-classics-series/&ei=SDCMUuHoL4K30QXiyYC4AQ&usg=AFQjCNG0CQxY7cFrb3oeORfDcvVXlK9otg

ition has theoretical advantages in:

t mucosa and prevention of bacterial
organ dysfunction

: uce infectious complications.
o Reduced length o nical ventilation.
Reduced ICU stays.
‘Reduced hospital stays.

ndomized trial Underfeeding (60-70 % of
or trophic feeding (upper limit of 500 kcal) is
a better nutritional strategy in the first week
epsis/ septic shock.

Rice et al (2012) JAMA 137:795-803

Early initiation of parenteral nutrition led to longer
hospital and ICU stays, longer duration of organ
support, and higher incidence of ICU-acquired



lacement Therapy

and septic shock are associated with AKI in 5-
nts and the risk increases with positive blood
ening clinical signs of sepsis .

v onset AKI in the intensive care
nsequence of sepsis.

0% of the cases ¢
nit (ICU) do occur as a

of patients with AKI developed MOF, whereas this was
the case in 10% of the patients without AKI.

ortality of critically ill patients with AKI is reported as
1ly 60% .Mortality from se%tic shock in combination
I is even higher at roughly 75%.

@ The role of continuous renal replacement therapy (CRRT) in
sepsis and MOF has two major aspects:

First  :from the point of renal replacement therapy (RRT) per
se

second : as an immunomodulatory tool helping to influence the
cevatomic concealiencea ﬂF covere epnaia
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