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State of the Art

The Berlin Definition
Acute Respiratory Distress Syndrome

Within 1 week of a known clinical insult or new/worsening respiratory
symptoms
Bilateral opacities — not fully explained by effusions, lobar/lung
collapse, or nodules
Respiratory failure not fully explained by cardiac failure or fluid
Origin of overload;
Edema Need objective assessment (e.g., echocardiography) to exclude
hydrostatic edema if no risk factor present

Mild M oder ate Severe
200<Pa0,/Fi0, <300 | 100<Pa0,/Fi0,<200 Pa0,/Fi02<100

Oxygenation with with with
PEEP/CPAP >5 cmH,O PEEP >5 cmH,0 PEEP >5 cmH,0O

Timing

Chest Imaging

The moderate ARDS:
contains the majority of patients with shunt between 20 to 60%

The ARDS Definition Task Force JAMA. JAMA 2012; 307: 2526-2533.
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Reclassifying Acute Respiratory
Distress Syndrome

P<0.001 P<0.001
I\

L

3000 -

P<0.001
2500 !

600 - P<0.05

500

N
(=]
(=]
o

400 -

300 -

=
(=]
(=]
o

200 A

Lung Weight (grams)
&
3

500 -

Recruitable Lung Tissue (grams)

M PaO,/Fi0, > 150 PaO,/FiO, < 150 ) PaO,/FIO, > 150 Pa 150

ARDS categories ARDS categories
Maiolo G et al. AJRCCM Articles in Press. Published on 18-January-2018
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Take-Home Message

* Using the 150 mmHg P/F threshold:

*» Gave a more homogeneous distribution of
ARDS patients across the severity subgroups

» Identified two populations that differed in their
anatomical and physiological characteristics

*» Patients treated with Prone position and/or
ECMO belonged to the severe ARDS group

Maiolo G et al. AJRCCM Articles in Press. Published on 18-January-2018
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Non Invasive
Ventilation in ARDS
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NIV Is associated with higher
mortality in severe ARDS

Pa0,/FiO; ratio >= 150 mmHg Pa0,/FiO; ratio < 150 mmHg NIV is used in 15% of ARDS

C 1.0 B 1.0 Non-Invasive MV
= |nvasive MV
NIV CMV
08 = 0.3 -
V; (ml/Kg PBW)
2 s £ 06 8.4 7.6
2 2
° °
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g s
Y - PEEP (cmH,0)
7.0 8.0
0.2 0.2 . )
Klein & Moeschberger Tes Klein & Moeschberger Te: Res p I rat 0 ry Rat e (b/m I n )
p-value = 0.4795 p-value = 0.1228
27 21
0.0 T T T T T 0.0 T T T T T
0 5 10 15 20 25 0 5 10 15 20 25
Time to event (days) Time to event (days) Fl O 2(%)
# at risk # at nsk
iR EEREEREE]l -+ EREBERE 60 65

Bellani G et al. Am J Respir Crit Care Med. 2017 Jan 1;195(1):67-77
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Higher V;iIs associated with NIV
fallure in severe ARDS

Mean Vte (ml/kg)
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Mild hypoxemia

Moderate to severe
hypoxemia

O NIV success
@ NIV failure

80
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40-

20+

p=0.003, Log rank test

Days
@ Mean Vte up to H4 = 9.5 mlkg

4 Mean Vte up to H4 < 9.5 ml/kg

29% increased risk of failure

Carteaux G et al Crit Care Med 2016; 44:282—-290

for each 1 mL/ kg PBW increase of mean V-
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Greater effort: higher V. & VILI (Ptp)

BASELINE INCREASED AP INCREASED Pgpp
A A A

Paw Paw Psupr

PSUPP

SN % Vi

V: higher than 9 ml/Kg PBW is associated with worse outcome

Cruz FF et al. Expert Rev Respir Med. 2018 May;12(5):403-414
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Take-Home Message

* NIV Is used in about 15% patients with
ARDS, irrespective of the severity of
hypoxemia

NIV Is assoclated with worse outcome
when PaO,/F10,<150

» Higher (9ml/Kg PBW) V- is associated
with NIV failure

Bellani G et al. Am J Respir Crit Care Med. 2017 Jan 1;195(1):67-77
Carteaux G et al Crit Care Med 2016; 44:282—290
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High Flow Oxygen
Nasal Cannulas
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State of the Art

. Ventilatory Support Ventilation
Oxygenation | e e

Ventilation (Capnia) Failure =
Pump (Muscles) failure

Oxygenation (Oxygen) Failure =
Exchange (Lung) failure

f—

O2 canulae ;
(Low flow <5 L/min)\ ) HFONC I NI\(
- (High Flow Oxygen) !(CPAP/Bl-PAP) Invasive
Mask high ! Ventilation
Concentration I (Endotracheal tube)

(High flow > 10 L/min) .
1

Courtesy Prof. S Jaber
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State of the Art

High Flow Oxygen Nasal Cannulas

-3 ARF features
flow meter /A Atelectasis/Derecruitment  Recruits the Lung (EPAP
, \o “\ 7 effect)
i s o .
g o] [mm— nasal cannula &% == Alveolar Hypoventilation Increases Alveolar
ey , Ventilation
| Hypoxemia Increases Oxygenation
heated inspiratory circuit y Hypercapnia Decreases PaCO?2
00000 O NS .
Tachypnea Decreases Respiratory

Rate
active humidifier DySpnea Reliefs DySpnea
Discomfort Improves Patient’s
Comfort
High flows of inspired gas up to 60 L/min Increased Work Of Decreases Respiratory
Breathing Muscles’ Effort

Full humidification (37 C, 100 RH, 44 mg H,OI/L)

Papazian L et al. Intensive Care Med (2016) 42:1336-1349
Renda T et al. British Journal of Anaesthesia, 120(1): 18e27 (2018)
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HFONC with NIV preoxygenation Is
better than NIV alone during
Intubation In hypoxaemic patients

FLOW = 60 L/mi to the patent el 8 100 - I 4 -
B o A. Interventional group = FI02=100% [ 0 T~ .
Real HFNC + NIV _éﬁ'"" e
(patientrecnweMe :un HFNC oxygen flow = 60 Lmin) | * _ ry J "
_.LLI.I.L _,,, P 98 7 - K ;
raaa g . . }
IRMAAR . 96 i | ’
N i
- | 0=0.029
NV ) ! --#-- NIV alone
scrgen/ E -
ventilator o n HFNC + NIV
E 921
£
D il 50 5,
IN BOTH GROUPS R an
asalca ula + NIV / // !
' llllll 0 | l ] l |
\ B. Reference group = / oooaﬂ
ot R w;hgg;;ﬁ,gg;y;mw fs - Baseline  Before ~ During Intubation Intubation
e i FO2=100% intubation intubation  +5' +3('

Jaber S et al. Intensive Care Med (2016) 42:1877-1887
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High Flow Oxygen Nasal Cannula
IS better than NIV or standard O, in ARDS

1.0
= 099 High-flow oxygen
% 087 Standard oxygen
l-u:E 0.74 Noninvasive ventilation
o
> i .
= 0 With HFONC:
2 9 « Lower dyspnea
s « Lower patient discomfort
15 0.3 ° Lower respiratory rate
5 02- « Better oxygenation (vs O, alone)
019 P=0.02 by log-rank test
0.0 I I [ [ [ |
0 15 30 45 60 75 90

Days since Enrollment

No. at Risk

High-flow oxygen 106 100 97 04 04 93 93
Standard oxygen 94 84 8l 77 74 73 72
MNoninvasive ventilation 110 a3 &6 80 79 78 77

Frat J.P. et al. N Engl J Med. 2015 Jun 4;372(23):2185-96
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High Flow Oxygen Nasal Cannula
In Immunocompromised ARDS pts

. 10— High-flow nasal cannula W
E\ — Stand_a.rdo_xygen " .ﬁ% H_‘
Q 0gd T Non-invasive ventilation S 8-
: 8
2 g
§ 06 % 06-
Jr_ul .E
: :
£ 04- 4 04
[}
2 £ |
= 5 — High-flow nasal cannula
g 02 q (2
4 3 — Standard oxygen
£ Log-rank p=0.04 = — Non-invasive ventilation Log-rank p=0-03
0 | | | | | | | 0 | | T | | |
0 4 8 12 16 20 4 28 0 15 30 45 60 75 90
Number at rik Days since enrolment Nomber at rick Days since enrolment
High-flow nasal cannula group ~ 26 n pli 20 18 18 18 18 High-flow nasal cannula group 26 5 25 2 2 2 2
Standard oxygengroup 30 2 18 i) i) 7 16 16 Standard oxygen group 30 28 26 3 2 2 2
Non-invasive ventilation group 26 1 10 8 8 8 8 8  Non-invasive ventilation group 26 pli] 16 15 14 14 13

Nasal High-Flow Oxygen reduces the risk of intubation and
Improves survival in immunocompromised ARF patients

Frat JP et al. Lancet Respir Med. 2016 Aug;4(8):646-652
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High-Flow Oxygen Nasal Cannula in
~ pts at low risk of extubation failure

< At least one of the following: ]

v Younger than 65 years;

v' APACHE Il less than 12 on day of
extubation:;

v' Body mass index less than 30;

v' Adequate secretions management;

v' Simple weaning; High-flow therapy
v' 0 or 1 comorbidity;
D_

(=]
=
1

Conventional therapy

l

Reintubation, %

v' Absence of heart failure; a 54 A8 7

v Moderate-to-severe COPD Hours After Extubation

v’ Airway patency problems No. at risk

v Conventional therapy 263 244 236 231
Prolonged MV High-flow therapy 264 256 252 251

» high-flow or conventional oxygen
therapy for 24 hours after extubation.

NHFO is superior to standard therapy to prevent reintubation
Hernandez G et al. JAMA. 2076 Apr 5;315(13):1354-61
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High-Flow Oxygen Nasal Cannula in
pts at high risk of extubation failure

Figure 2. Kaplan-Meier Analysis of Time From Extubation to Reintubation

% At least 1 of the following:
v Older than 65 years; ﬁ/
v" APACHE Il score higher than 12 points P S
on extubation day; o
v Body mass index higher than 30; A
v' Inadequate secretions management;
¥ Difficult or prolonged weaning; e
v" More than 1 comorbidity;
v Heart failure as primary indication B
for mechanical ventilation; HJ—'J#I
v Moderate to severe COPD:; J_rf
v' Airway patency problems; R
v" Prolonged mechanical ventilation e

NHFO is equivalent to NIV to prevent reintubation

with less adverse events yielding treatment dicontinuation
Hernandez G et al. JAMA. 2016;316(15):1565-1574
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High Flow Oxygen Nasal Cannula
reduces RR and PaCO2 iIn COPD

Respiratory Rate

« RCT (2 x 20 min) in 30 patients & £ ]

.+ Spo, 95.8 vs 95.7; p=0.06 §"°

« TcO, 101.2vs 97.1; p=0.01 *

+ TcCO, 46.7 vs 43.3; p<0.001 1
 RR (b/m) 19.2 vs 15.4; p=0.001 . __
- |E 0.86 vs 0.75; p=0.02 Transeutansous SO
e VT (ml) 0.40 vs 0.50; p=0.003

* Volume minute (L/m) 6.20vs 6.18; p=0.88 = }

« HR (b/m) 70.1vs 69.8; p=0.21 =,

* %AEELI 113 vs 174; p<0.001 | ]l

Fraser et al; Thorax. 2016 pii: thoraxjnl-2015-207962 TET  intervention N
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Take-Home Message

** High flow oxygen nasal cannula is a
promising device in place of NIV

- Better efficiency and tolerance
* Intubation
* Treatment of AHRF

 Treatment acute exacerbation in COPD
dead space wash-out (?)
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Liberal versus
conservative oxygen
therapy in critically il

patients
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State of the Art

« Supplemental oxygen is administered to
millions of acutely unwell patients around
the world every day.

« 34% pts in ambulance
« 25% pts emergency rooms
15% pts admitted in hospital
* 50-85% pts are exposed to escess O, and hyperoxia

* Observational studies suggest that
excessive oxygen exposure could have

adverse conseguences.
O‘Driscoll BR et al. Thorax 2017; 72 (suppl 1): ii1-90.
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Liberal versus conservative oxygen

therapy in critically 1ll patients

Systematic review in 16000 patients

A
Setting Liberal (n/N) Conservative (n/N) RR (95% C1) % weight

Neurological (stroke-travmatic brain injury) i

Al et al (2014)4455 Stroke G/155 47146 » 1-1B (0:32-4-30) 16
Roffe et al (2017)= Stroke COf2668 45/2668 i 111(075-1.66) 166
Ronning et al (1999)% Stroke 36/2092 71258 118 (0-74-1-89) 119
Singhal et al (2005)* Stroke (ischaemic) 0/9 u7 « : > 0-27 (0-01-5-70) 03
NCT00414726 Stroke (ischaemic) 14/43 442 - 3-42 (1.22-9.54) 25
Shi et al (2017 Stroke (ischaemic) 0/9 0/9 E (Excluded) 0
Emergency surgery |

Butler et al (1987)* Limb ischaemia 117 0/22 < , > 3.83(0-17-88.62) 03
Schietroma et al (2016)¥ Perforated peptic ulcer 27115 4/120 - - : 0.50 (009-2.70) 049
NCTO2687217 Acute appendicitis 0730 0730 I (Excluded) 0

T | 1 T |
0-2 a5 10 20 50

«—  —

Favours more oxygen Favours less oxygen

Chu DK et al. Lancet 2018; 391: 1693-705
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Liberal versus conservative oxygen
therapy in critically 1ll pattients

A
Setting Liberal (n/MN) Conservative (n/N) RR (95% C1) % weight
T

Sepsis i

NCT02378545 (2015) Sepsis 3/25 2/25 — > 1.50(0-27-8-22) 049
Critical care {mixed medical-surgical) I

Girardis et al [2016)¢ Critical illness 807243 58/235 . 133(100-178) 321
Panwar et al (2016)= Critical illness 12/51 13/53 —ﬁ—:— 0-96 (0-48-1.90) 56
Cardiac (myocardial infarction—cardiac arrest) i

Hofmann et al (2017)* Myocardial infarction £3/3311 44/3318 1.21(0-81-1.80) 16-8

Khoshnood et al (2015)* Myocardial infarction (STEMI)  3/85 375 < - 088 (0-18-4.24) 11

Kuisma et al (2006)* Cardiac arrest 414 4/14 - 1.00 (0-31-3.23) 19

Rawles et al (1976)™ Myocardial infarction 9105 3/95 —1—— 271(0-76-9-73) 16

Stub et al (2012)= Myocardial infarction (STEMI)  5/312 11312 4= | 045 (0-16-1.29) 24

Ukholkina et al (2005)* Myocardial infarction 58 0/79 < ! : 407 (017-98-10) 06
Young et al (2014)% Cardiac arrest L/ 4/8 Il 111 (0-45-275) 32
In-hospital mortality, overall (1*=0%, p=0-020) 283/7555 2277516 1.21(1-03-1-43) 100
30-day mortality, overall (1*=0%, p=0-033) 48477546 42277507 1.14(1-01-1-28) 100
Mortality at longest follow-up, overall (I*=0%, p=0-044) 828/7897 7497857 : 1-10 (1.00-1-20) 100

T T I I T T
0-2 05 10 20 50
e —»

Fawours more oxygen Favours less oxygen

Chu DK et al. Lancet 2018; 391: 1693-705
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Liberal versus conservative oxygen
therapy in critically 1ll pattients

09 O Trial
----- 05% CI
—— Regression slope
2.0 i
o —
- - N
: A TS
1 ey o g /F”_gd__a———d" \ D i
£ 104 r-“}; V- A
¥ A &
= — Q. -
05—
0-2 : | |
0 2 ] T

Percentage point increase in 5p0,

Chu DK et al. Lancet 2018; 391: 1693-705
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Liberal versus conservative oxygen
therapy in critically 1ll pattients

A
Disability Liberal (N) Conservative (N) OR (95% C1) % weight

Low risk of bias

Alli et al (2014)%5 126 130 —-— 1.08 (0-70-1.66) 25
Mazdeh et al (2015)" 26 25 . 0.64(024-170) 12
Roffe et al 2017)™ 2567 2549 | 1.02 (0-92-112) 35
Subtotal (I=0%, p=072) 2706 2678 $ 1-02 (0-93-112) 72
High risk of bias .

NCTD0414726 43 41 = 218 (101-472) 16
Taher et al (2016) 34 34 —a— E 0-28 (0-11-0-70) 12
subtotal (1%-01%, p=0-82) 77 75 <::::_:- 079(0-11-5-94) 28
Overall (I*=67%, p=075) 2783 2753 <> 0-94 (0-62-1-41) 100
Piseratior="0-81 !

| | | | | |

0102 05 10 20 50100

Fawvours more  Favours less
oxygen oxygen

Chu DK et al. Lancet 2018; 391: 1693-705
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Liberal versus conservative oxygen
therapy In critically ill pattients

C

Hospital-acquired Liberal Conservative RR (95% 1) % weight
infection by admission type  (n/N) {n/N)

Medical

Ali et al (2014)%% 28/155 23/146 115 (0-69-1.90) 12
Asfar et al (2017)= 46/223 45/19 1.00 (0.70-1.45) 15
Girardis et al (2016)* 52/225 40/220 1.77 (0-88-1.84) 15
NCT02378545 125 025 L 300 (0-13-70300 1
Roffe et al (2017) 400/2668 4032668 099 (0-87-1-13) 22
NCT00414726 18/43 14/42 126(072-219) 11
Stub et al (2012)* 7/312 4312 175(0-52-592) 3

Subtotal ([*<0%, p=0-51) §52/3651 5249/3632 1.04 (0-93-116) 79

Surgical !
Bickel et al (2011)% 6107 141103 —m—4 041(016-103) &
Schietroma et al (2016) 31/119 61/120 = = 0-51(036-073) 16
Subtotal (P=0%, p<0-0001) 37/226  75/223 <> 0-50 (0-36-0-69) 21
Overall (P=62%, p=0-67)  589/3877 604/3855 <P 0-95 (0-74-1-21) 100
Protmtion <0-0001 !

i
EI'I-E EI?E I!CI ZI-EI' 5|-'IJ
+—— — >
Favours more  Favours less
oxygen oxygen

Chu DK et al. Lancet 2018; 391: 1693-705
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Take-Home Message

* High-quality evidence that excessive
supplemental oxygen in acute illnesses can
be life-threatening

* Liberal oxygen therapy increased the relative
risk of in-hospital mortality and mortality at
30 days and at longest follow-up

* No significant improvement in disabllity, risk of
hospital-acquired pneumonia, risk of hospital-

acquired infections, or length of hospital stay
Chu DK et al. Lancet 2018; 391: 1693—-705
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Close the lungs and
keep them closed!
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Close the lungs and keep them rested !

Expiration Inspiration

LOW V.
HIGHP,

HIGH PEEP
LOW-MODERATE DP

Pelosi P, et al. Crit Care. 2018 Mar 20;22(1):72




Close the lungs and keep them rested !

Expiration Inspiration

LOW V.

HIGHP,

HIGH PEEP
LOW-MODERATE DP

LOW V,
LOWP,
LOW PEEP
LOW DP

Pelosi P, et al. Crit Care. 2018 Mar 20;22(1):72




Close the lungs and keep them rested !

Expiration

Close the lungs and keep them rested!

atients undergoing
P high-risk surgery
frequently experience
postoperative pulmonary
complications (PPCs) which
have a profound impact on
mortality and morbidity. To
combat this, a strategy that
“closes the lungs and keeps
them resting” could be key in
minimizing ventilator-induced
lung injury (VILI), reducing
the incidence of PPCs, and
improving clinical outcomes.
This will be the message
of Paolo Pelosi (Univer-
sity of Genoa, San Martino
Policlinico Hospital, IRCCS
for Oncology, Genoa, italy)
who will present a detailed
account of his perspectives
during this afternoon’s VILI
session. He will speak on
behalf of the PROtective VEn-
tilation network (PROVEnet)
and colleagues contributing
to challenging dogmas on

Pelosi P, et al. Crit Care. 2018 Mar 20;22(1):72

which must be balanced with
its alleged positive effects.
While no doubt exists on the
fact that PEEP can improve
intraoperative oxygenation,
all studies found that these
advantages are rapidly lost in
the postoperative period, and
that clinical outcome is prob-
ably not affected.

A recent individual
meta-analysis of randomized
controlled trials suggested
that during surgery the most
important determinant for
prevention of PPCs is lower-
ing of VT, and not higher
levels of PEEP (and recruit-
ment). In general, a level of
PEEP higher than 5 cmH,0
(without routine recruit-
ment maneuver) should not
be used in patients during
surgery. However, higher PEEP
might be used in patients in
the Trendelenburg position, or

for surgery lasting more

the fluid load to improve right
ventricle function. However,
when PEEP is reduced at the
end of surgery, or when the
patient is extubated, the fluid
load previously adequate for
that PEEP level could become
excessive and impact nega-
tively on respiratory function.

Is driving pressure more
likely the key here, i.e. a
higher AP is an independ-
ent risk factor for PPC?
Undoubtedly yes: independ-
ent of other ventilation pa-
rameters, patients with higher
driving pressure develop more
PPCs. However, whether this
simply means that driving
pressure is a marker of risk
for PPCs, or if one can titrate
ventilation aimed at reducing
driving pressure is 2 much
more debated topic.

In patients during surgery,
higher driving pressure



Lung recruitment and titrated PEEP
vs low PEEP Iincrease mortality
IN ARDS

807 PEEP individually titrated on lowest AP
% 13.5to 11.5cmH,O (Titrated PEEP)
o % 13.5to 13.0cmH,O (Low PEEP)

PEEP 16 cmH,0

Lung recruitment
and titrated PEEP

Low PEEP
PEEP 12 CmHZO

Mortality, %
N
°

20

Hazard ratio, 1.20 (95% Cl, 1.01-1.42); P=.041
0 T T T T I T 1

0 4 8 12 16 20 24 28
Days After Randomization

No. at risk

Lung recruitment 501 397 340 303 276 254 233 225
and titrated PEEP

Low PEEP 509 423 378 343 312 286 264 260

Costa Leme A et al. JAMA. 2017 Apr 11;317(14):1422-1432
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Lung recruitment and titrated PEEP
vs low PEEP Iincrease mortality
IN ARDS

807 PEEP individually titrated on lowest AP
% 13.5to 11.5cmH,O (Titrated PEEP)
% 13.5to 13.0 cmH,O (Low PEEP)

< T i retrtment e
Lung Recruitment and Titrated PEEP

in Moderate to Severe ARDS

Is the Door Closing on the Open Lung?

Sarina K. 5ahetya, MD; Roy G. Brower, MD

Days After Randomization

No. at risk
Lung recruitment 501 397 340 303 276 254 233 225

and titrated PEEP
Low PEEP 509 423 378 343 312 286 264 260

Costa Leme A et al. JAMA. 2017 Apr 11;317(14):1422-1432
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Mechanical Ventilation in ARDS
“Less is More”

Non invasive respiratory support: caution
Low V(6 ml/Kg PBW)

Low Plat (< 28 cmH,0)

PEEP based on lower PaO,/FIO, Table

AP <13 cmH,0O (strain)

RR to keep pHa > 7.25 (avoiding PEEPI)

In severe-moderate, severe ARDS (P/F < 150):
“* Neuromuscular blockade — if needed
 PRONE POSITION !

In very severe ARDS (P/F < 80)

% Consider ECMO as arescue therapy (SatO,< 80%)

e

%

e

*

R/
0’0

e

*

e

*

e

*

Pelosi P, et al. Crit Care. 2018 Mar 20;22(1):72
Cruz F et al. Expert Rev Respir Med 2018 May;12(5):403-414



ECMO In patients with
severe acute

respiratory distress
syndrome (ARDS)
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State of the Art

 ARDS is associated with high mortality
despite the use of low-volume, low-pressure
ventilation strategies that are aimed at
reducing VILI

* The most severe forms of ARDS may be
associated with mortality exceeding 60%

* The efficacy of venovenous extracorporeal
membrane oxygenation (ECMO) Iin patients
with severe ARDS remains controversial

Combes A et al. N Engl J Med 2018;378:1965-75
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ECMO In severe ARDS

Very severe ARDS, as indicated by 1 of 3 criteria:

» a ratio of partial pressure of arterial oxygen (PaO,) to the

fraction of inspired oxygen (FIO,) of less than 50 mm Hg for
more than 3 hours

» PaO, : FIO, of less than 80 mm Hg for more than 6 hours;

» arterial blood pH of less than 7.25 with a partial pressure of

arterial carbon dioxide of at least 60 mm Hg for more than 6
hours

“*Immediate venovenous ECMO (ECMO group)

s Continued conventional treatment (control group)
**The primary end point was mortality at 60 days.

Combes A et al. N Engl J Med 2018;378:1965-75
Pneumo Update Europe 2018




ECMO In severe ARDS

Mortality at 60 days

- Control group 46% vs ECMO group 35%

“ In control group, 28% pts
crossover to ECMO
e (Sa0, of <80% for >6 hours,

@ 06 )
S ol o  WIth RM, prone, NO or PG) .
2 o
n- gj: P=0.07 by log-rank test ’:’ Mortallty at 60 dayS
e — - ECMO group 35%
0 10 20 30 40 50 60
- - Control (no cross over) 41%
No.at Risk - All controls 46%
AR O A S - Cross over 57%

Combes A et al. N Engl J Med 2018;378:1965-75
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Take-Home Message

 Among patients with very severe ARDS:

- 60 day mortality not significantly lower
with ECMO than conventional MV

 Rescue cross over to ECMO In 28% of
control group

- extremely sick before cross over
- 57% died
« ECMO reserved as rescue therapy

Combes A et al. N Engl J Med 2018;378:1965-75
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On-demand vs Routine
nebulization in MV
patients
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State of the Art

« Use of nebulized mucolytics may provide benefit in
ICU patients receiving invasive ventilation, but
evidence is limited.

» Acetylcysteine is one of the most commonly used
mucolytics.

* Bronchodilators can further improve mucus
clearance through an increase in small air- ways
diameter.

* Preventive use of inhaled drugs in ICU patients
receiving invasive ventilation

Icard BL et al. Expert Rev Respir Med. 2017;11(10): 807-814
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On-demand vs Routine
nebulization iIn MV patients

sOn-demand nebulization of acetylcysteine or salbutamol (based on strict clinical
indications, n = 471)

**Routine nebulization of acetylcysteine with salbutamol (every 6 hours until end of
invasive ventilation, n = 473).

E Freedom from invasive ventilation 90-Day mortality
100+ 1004
Bﬁ: Log-rank P=.23
S 80 80+
= 3
= =
E= =
2 60+ E 604
S S
E -
£ 404 T 401
s =
g A
S 20 On-demand nebulization 204
s Routine nebulization
- Log-rank P=_.81
0+ T T T T T T 1 0 J T T T T !
0 3 G g 12 15 18 21 0 15 30 45 60 75 90
Days Days
On-demand 455 753 139 28 53 39 31 73 On-demand 455 330 275 271 267 265 259
Routine 467 754 163 108 79 55 17 31 Routine 467 346 285 279 274 270 267

Van Meenen DMP et al. JAMA 2078 Mar 13;319(10):993-1001
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On-demand vs Routine
nebulization iIn MV patients

sOn-demand nebulization of acetylcysteine or salbutamol (based on strict clinical
indications, n = 471)

**Routine nebulization of acetylcysteine with salbutamol (every 6 hours until end of
invasive ventilation, n = 473).

On-Demand Routine
Nebulization Nebulization Absolute Difference
Outcome (n = 455) (n = 467) (95% Cl) P Value®
Adverse events, No. (%)’ 63 (13.8) 137 (29.3) -15.5(-20.7 to -10.3)  <.001
Tachyarrhythmia 57 (12.5) 121 (25.9) -13.4 (-18.4 to -8.4) <.001
Agitation 1(0.2) 20 (4.3) -4.1(-5.9t0-2.2) <.001
Hypoxemia 9 (2.0) 20 (4.3) -2.3 (-4.5t0 -0.1) .06
Dyspnea 1(0.2) 5(1.1) -0.9 (-1.9t0 0.2) 22
Bronchospasm 1(0.2) 4 (0.9) -0.6 (-1.6 t0 0.3) .37
Apnea 0 3 (0.6) -0.6 (-1.4t0 0.1) .25
Self-extubation 0 4 (0.9) -0.9 (-1.7 to 0.0) .06

Van Meenen DMP et al. JAMA 2078 Mar 13;319(10):993-1001
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Take-Home Message

 Among ICU patients receiving invasive
ventilation, on-demand compared with
routine nebulization of acetylcysteine
with salbutamol did not result in an
iInferior number of ventilator-free days.

* Routine nebulization may be promote
adverse effects

* Nebulization only If required

Van Meenen DMP et al. JAMA 2078 Mar 13;319(10):993-1001
Pneumo Update Europe 2018



Procalcitonin-
Gulidance vs Usual
Care for Antimicrobial
Management In
Critically lll Patients
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State of the Art

« Early adequate empiric antibiotics Iis associated with
Improved survival for patients with sepsis

« Unappropriate or unnecessary antibiotics are
continued inmore than 50% of patients (no de-
escalation).

e Surviving Sepsis Campaign (SSC) guidelines
suggest that biomarkers such as procalcitonin to
shorten the duration of antimicrobial use In patients
with sepsis

Rhodes A et al. Crit Care Med 2017; 45:486-552
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PCT- Guidance vs Usual Care for Antimicrobia
Management in Critically Ill Patients

Mortality

Lam SV et al. Crit Care Med. 2018 May;46(5):684-690

Procalcitonin

Control

Risk Ratio

Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.2 Initiation

Jensen 2011 190 604 191 596 25.0% 0.98 [0.83, 1.16]

Layios 2012 56 258 53 251 7.0% 1.03[0.74, 1.43]

Nafaji 2015 5 30 4 30 0.5% 1.25[0.37, 4.21]

Subtotal (95% CI) 892 877 32.5% 1.00 [0.86, 1.15]

Total events 251 248

Heterogeneity: Chiz=0.20,df=2 (P =0.91); ’=0%

Test for overall effect: Z=0.06 (P = 0.96)

1.1.3 Cessation

Bloos 2016 140 552 149 537 19.6% 0.91 [0.75, 1.11] +
de Jong 2016 149 761 196 785 25.0% 0.78 [0.65, 0.95] L
Deliberato 2013 2 42 4 39 0.5% 0.46 [0.09, 2.39] I
Hochreiter 2009 15 57 14 53 1.9% 1.00 [0.53, 1.86] -T
Nobre 2008 8 39 8 40 1.0% 1.03 [0.43, 2.46] T
Oliveira 2013 16 49 15 45 2.0% 0.98 [0.55, 1.74] -
Schroeder 2009 3 14 3 13 0.4% 0.93 [0.23, 3.81] -
Shehabi 2014 30 196 26 198 3.4% 1.17 [0.72, 1.90] N
Stolz 2009 8 51 12 50 1.6% 0.65[0.29, 1.46] -
Subtotal (95% CI) 1761 1760 55.5% 0.87 [0.77, 0.98] (]
Total events 37 427

Heterogeneity: Chi® = 4.33, df=8 (P = 0.83); 2= 0%

Test for overall effect: Z=2.31 (P = 0.02)

Total (95% CI) 3023 3014 100.0% 0.93 [0.85, 1.01] t

Total events

715

769

Heterogeneity: Chi* = 8.62, df = 14 (P = 0.85); I = 0%

Test for overall effect: Z = 1.73 (P = 0.08)

Test for subgroup differences: Chi* = 2.60, df =2 (P = 0.27), F = 23.1%

0.005

I
0.1

1

I
10

Favors PCT Favors control

200
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PCT-Guidance vs Usual Care for Antimicrobial
Management in Critically Ill Patients

Procalcitonin Control Mean Difference Mean Difference
C Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
2.1.2 Cessation
O Bloos 2016 73 6.7 552 7.3 6.7 537 11.4% 0.00 [-0.80, 0.80] L
de Jong 2016 57 45 761 7.3 52 785 12.3% -1.60 [-2.08, -1.12] -
" — Deliberato 2013 155 8.3 42 173 10 39 2.8% -1.80 [-5.82, 2.22] L
'H Hochreiter 2009 2.9 1.7 a7 7.9 0.5 53 124% -2.00 [-2.46, -1.54] bl
CG Nobre 2008 123 7.2 39 135 7.2 40 4.0% -1.20 [-4.38, 1.98] -
Oliveira 2013 81 3.7 49 7.2 3.5 45  B8.8% 0.90 [-0.56, 2.36] ™
S Schroeder 2009 66 1.1 14 83 07 13 11.7% -1.70 [-2.39, -1.01] bl
3 Shehabi 2014 11.7 105 196 13 82 198 7.3% -1.30 [-3.16, 0.56] T
Stolz 2009 106 7.6 51 16 9.9 50 3.5% -5.40 [-8.85, -1.95] -
U Subtotal (95% CI) 1761 1760 74.3%  -1.26 [-1.98, -0.54] ¢
Heterogeneity: Tau? = 0.67; Chi*= 34.10, df = 8 (P < 0.0001); F=77%
Test for overall effect: Z = 3.43 (P = 0.0008)

|1C

. 2.1.3 Mixed
) Annane 2013 4 2.3 30 43 16 28 10.6% -0.30 [-1.31, 0.71] -
Bouadma 2010 6.1 6 307 9.9 71 314 10.5% -3.80 [-4.83, -2.77] -
O Ding 2013 87 6.6 33 145 5.2 35 4.6% -5.80 [-8.64, -2.96] -
o — Subtotal (95% CI) 370 377 25.7% -3.10 [-6.09, -0.11] "
Heterogeneity: Tau® = 6.19; Chi* = 28.87, df = 2 (P < 0.00001); I* = 93%
Test for overall effect: Z = 2.03 (P = 0.04)

Total (95% Cl) 2131 2137 100.0%  -1.65[-2.41, -0.89] ¢
Heterogeneity: Tau? = 1.16; Chi? = 66.82, df = 11 (P < 0.00001); I* = 84% . l . l

-20 -10 0 10 20
Test for overall effect: Z = 4.25 (P < 0.0001) Favors PCT Favors control
Test for subgroup differences: Chi? = 1.38, df =1 (P =0.24), 2= 27.7%

Anti

Lam SV et al. Crit Care Med. 2018 May;46(5):684-690
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Efficacy and Safety of PCT Guidance In

Patients With Suspected or Confirmed Sepsis

AB duration

First author. year (days), mean (SI)

PCT

Annane, 201324 4.67 (0.7)
Bouadma, 2010035 10,30 (7.7)
de Jong, 201628 5.67 (4.4)
Deliberato, 2013@7 15.50 (9.0)
Hochreiter, 20097% 5.90 (1.7)
Nobre, 200861 12.25 (7.8)
Schroeder, 200052 6.60 (1.1)
Shehabi, 20143 11.67 (10.4)

Layios, 201232%
MNajafi, 201530

AB duration (days),

Overall (Heterogeneity: 1’=81.3%, p<0.001, T?=0.782)

Deceased during

First author, year follow-up., n/™N

PCT
Annane, 201329 7/31
Bouadma, 201025 65/307
de Jong, 2016725 149/761
Deliberato, 201327 1/42
Hochreiter, 20098 15/57
Layios, 20122% 56/258
Najafi, 201550 5/30
Nobre, 200851 8/39
Schroeder, 2009°% 3/14
Shehabi, 201453 21/196

Overall (Heterogeneity: I'=0.0%, p=0.542, T'=0.000)

mean (SD)
Standard care
4.00 (2.2) e
13.30 (7.6) ——
7.33 (5.2) —— |
17.25 (10.8) I . |
7.90 (0.5) i
13.50(7.8) I *
8.30(0.7) ——
13.00(11.9) f * 1
——
T T T T 1
-8 -6 -4 -2 0
Deceased during
follow-up, n/MN
Standard care
10/31 boe
64/314 ——
196/T85 -
4/39 } > : |
14/53 —
53/251 1
4/30 I ¢ 1
8/40 e
3/13 ' Py |
15/198 P .
|.’
0.01 0.1 1 10

lankova | et al. Crit Care Med 2078 46:691-698
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WMD (95% CI)

0.67 (-0.16, 1.49)
-3.00 (-4.20, -1.80)
-1.67 (-2.15, -1.19)
-1.75 (-6.08, 2.58)
-2.00 (-2.46, -1.54)
-1.25 (-4.67,2.17)
-1.70 (-2.39, -1.01)
-1.33(-3.53,0.87)
(Excluded)
(Excluded)

-1.49 (-2.27, -0.71)

RR (95% CI)

0.68 (0.30, 1.55)
1.04 (0.76, 1.41)
0.78 (0.65, 0.95)
0.23 (0.03, 1.99)
1.00 (0.53, 1.86)
1.03 (0.74, 1.43)
1.25 (0.37, 4.21)
1.03 (0.43, 2.46)
0.93 (0.23, 3.81)
1.41 (0.75, 2.66)

0.90 (0.79, 1.03)

Weight %%

16.50
13.65
18.79
2.79
18.90
4.14
17.47
1.76

100,00

Weight %o

2.57
18.57
49.45
0.38
4.49
15.80
1.19
2.29
0.88
4.38

100.00



Take-Home Message

* In critically ill patients:
* PCT reduces antibiotic duration

» PCT guided cessation of antibiotics
seems to be the most effective

strategy

 Other studies are needed to define
the role of PCT for guiding Initiation

therapy

Lam SV et al. Crit Care Med. 2018 May;46(5):684-690
lankova | et al. Crit Care Med 2078 46:691-698
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Prevention of
Ventilator Associated
Pneumonia
The Multimodal
Approach -
“Pneumonia Zero”
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State of the Art

* The prevalence rates of VAP Is a common
Indicator for safety and quality of care In
critically 1ll patients admitted to the ICU

* VAP increases morbidity and mortality

« Specific programmes for prevention have
been proposed

Berwick DM et al JAMA 2006; 295:324-327
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Prevention of VAP: The Multimodal
Approach - “Pneumonia Zero”

Seven Basic Mandatory Measures Three Highly Recommended Measures

1. Education and training in appropriate airway management. 1. Selective decontamination of the digestive tract or selective
oropharyngeal decontamination.

2. Strict hand hygiene with alcohol solutions before airway 2. Continuous aspiration of subglottic secretions.
management.
3. Control and maintenance of cuff pressure. 3. Short course (2-3 doses) of systemic antibiotics during intu-

bation of patients with previous decreased consciousness.

4. Oral hygiene with chlorhexidine.

b. Semirecumbent positioning. Avoidance of 0° supine positioning
if possible.

6. Promoting procedures and protocols that safely avoid or
reduce duration of mechanical ventilation.”

7. Avoidance of elective changes of ventilator circuits, humidifiers,
and endotracheal tubes.

Alvarez-Lerma F et al. Crit Care Med 2018; 46:181-188
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Prevention of VAP: The Multimodal
Approach - “Pneumonia Zero”
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Alvarez-Lerma F et al. Crit Care Med 2018; 46:181-188
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Take-Home Message

* A nationwide implementation of a VAP
prevention bundle was associated with
a significant reduction of VAP rates of
more than 50%

* These findings confirm the hypothesis
that implementation of a
comprehensive evidencebased bundle
IS effective In reducing VAP rates

Alvarez-Lerma F et al. Crit Care Med 2018; 46:181-188
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Corticosterolds In
septic shock and CAP
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State of the Art

« Sepsis has been identified by the World

Health Organization as a global health

oriority

» Death rates among hospitalized patients
range between 30% and 45%.

* Glucocorticoids have been used as an
adjuvant therapy but uncertainty about
their safety and efficacy

Reinhart K et al. N Engl J Med 2017; 3/7: 4714-7.
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Adjunctive Glucocorticoid Therapy
In pts with Septic Shock“Adrenal trial”

¢ hydrocortisone (at a dose of 200 mg per day) or placebo for 7 days
or until death or discharge from the intensive care unit (ICU),

A Survival

- 100+
1 90- Hydrocortisone
90
g 80+ ]]‘lrl'f Placebo
80 f .=
Hydrocortisone _..5 70
G 70 Placeb o T
% acebo é B\‘i 60_
i X~
s ¥ £9 50+
- =)
ﬁ 50 ;g’é 404
E, 404 E 304
g 301 a 20
Hazard ratio, 1.32 (95% Cl, 1.23-1.41)
09 104 P<0.001
104 Hazard ratio for death, 0.95 (95% Cl, 0.84-1.07)
P=0.42 0 T T T T T T T T 1
0 0 10 20 30 40 50 60 70 80 90

T T T T T T T T 1
¢ o 30 4 50 e 00 % Days since Randomization
Days since Randomization

No.at Risk No. at Risk
o. at Ris .
Hydrocortisone 1832 1591 1481 1418 1388 1374  135% 1348 1328 1321 Hydrocortisone 1843 104 34 9 6 3 3 2 1 0
Placebo 1826 1546 1433 1376 1354 1337 1330 132 1312 100  Placebo 1854 213 53 19 8 6 4 0 0 0

Hydrocortisone (at a dose of 200 mg per day) did not improved
survival but reduced the time to resolution of shock

Venkatesh B et al N Engl J Med. 2018 Mar 1;378(9):797-808.
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Hydrocortisone plus Fludrocortisone
for Adults with Septic Shock

« Hydrocortisone was administered as a 50-mg intravenous bolus
every 6 hours, and fludrocortisone was given as a 50-ug tablet
through a nasogastric tube once daily in the morning.

« Trial agents were administered for 7 days without tapering

1.0+

A Time to Weaning from Vasopressors
0.94 n 1.0
0.8+
0.7+
0.6+
0.5+
0.4+
0.34
0.2+
0.1+
0.0

0.9 Hydrocortisone+fludrocortisone

0.8+

Placebo
0.7

0.6+
0.5+

Probability of Survival

P=0.02 by log-rank test

0.4+
0.3+

T T T
0 30 60 90

Probability of Freedom from Vasopresso

0.2
Days 0.1
No. at Risk 0.0 T T T T
Hydrocor tisone+ 614 405 372 353 0 7 14 21 28
fludrocortison Days
Placebo 627 381 333 319 Y

Hydrocortisone (at a dose of 200 mg per day) + Fludrocortisone
Improved outcome in septic shock

Annane D et al N Engl J Med. 2018 Mar 1;378(9):809-818
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Corticosteroids in Patients Hospitalized
With Community-Acquired Pneumonia

Intention-to-Treat Regression analysis, OR or

Outcome Corticosteroid (n = 748) Placebo (n = 758) Coefficient (95% Confidence Interval), PValue
Primary
All-cause mortality, no. (%) 37 (5.0) 45 (5.9) OR0.7510461t01.21), P= 24
Secondary
Length of hospital stay, days 70 (5.0-11.0) 8.0 (5.0-12.0) -1.15 days (-1.75 to -0.55), P < .001
Time to clinical stability, days® 3.0(2.0-54) 4.01(2.5-70) -1.03 days (-1.62 to -0.43), P=.001
Intravenous antibiotic treatment, days* 4.0 (3.0-6.0) 5.0 (3.0-70) —0.62 days (-1.07 to -0.16), P= .01
Community-acquired pneumonia-related rehospitaliza- 33(6.0) 18(2.7) OR1.85(1.03t03.32), P=.04

tion, no. (%)°
Hyperglycaemia requiring insulin, no. (%)’ 160 (22.1) 88(12.0) OR 2.15(1.60 10 2.90), P < .001
Nosocomial infections, no. (%) 33(4.4) 25(3.3) OR131(0.77t0 2.24), P= 32
Empyemalcomplicated parapneumonic effusion, no. (%) 12(1.6) 14(1.9) OR 0.90(0.41 t0 1.96), P= .79
Gastrointestinal bleeding, no. (%) 510.7) 5(0.7) OR0.95(0.27 10 3.33), P= .93

Briel M et al. Clin Infect Dis. 2018 Jan 18;66(3):346-354
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Take-Home Message

» Hydrocortisone may be safely used in
patients with septic shock

» Uncertain to imporve survival
» Faster resolution of shock

* No collateral effects

* Justdo it ?

Venkatesh B et al N Engl J Med. 2018 Mar 1;378(9):797-808.
Annane D et al N Engl J Med. 2018 Mar 1;378(9):809-818
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List of Abbreviations

ARDS: Acute Respiratory Distress Syndrome
ECMO: Extracorporeal Membrane Oxygenation
NIV: Non invasive ventilation

CMV: Controlled Mechanical Ventilation

VILI: Ventilator Induced Lung Injury

PEEP: Positive end-expiratory pressure

« COPD : Chronic Obstructive Pulmonary Disease
 PCT: Procalcitonin

* |CU: Intensive Care Unit
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