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breath-stacking dyssynchrony

L . ) insufficient assist, high effort/drive
excessive inspiratory assist — high V1, AP

. injurious efforts
excessive PEEP — overdistention !

insufficient PEEP — derecruitment
eccentric injury < expiratory dyssynchrony

diaphragm injury [~ _..";L'_i_ longitudinal atrophy «— excessive PEEP

1+ disuse atrophy +— excessive assist, low effort/drive

Flg. 1 Principles of lung and diaphragm-protective ventilation. AP: change in airway pressure during inspiration; PEEP: positive end-expiratory pres-
sure; P-SILI: patient self-inflicted lung injury; VILI: ventilator-induced lung injury; V;: tidal volume
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Inspiratory effort Respiratory rate Ventilatory response Effect on diaphragm function and patient-ventilator
and tidal volume to hypercapnia and hypox- interaction
emia

Benzodiazepines «~—ort Delay restoration of diaphragm activity

¥ at high doses

Propofol J «—ort May 1 dyssynchrony (i.e., ineffective efforts because of
¥ at high doses lower respiratory effort)

Opioids «—orf J May | dyssynchrony (i.e., fewer ineffective efforts
because of slower, deeper respiratory efforts)

Dexmedetomidine <«— | dyssynchrony by decreasing agitation/delirium




PN

Aim for continuous
patient-triggered
breaths

l

Decrease/discontinue
sedation and opioids
as tolerated

Lower ‘set RR" or switch
to partially supported
mode to promote
patient-triggered breaths

Monitor respiratory effort:
- Po.1/Pocc
- Pes if available

!

Adjust flow, inspiratory
pressure, or rise time

Adjust sedation

Adjust FiO, and PEEP

Monitor lung stress and strain:
-V; /AP
- P_if available

!

Lower inspiratory
pressure

Adjust PEEP

Monitor for
asynchronies

Monitor adequacy Assess readiness
of for
ventilation weaning and liberation

|

Monitor respiratory
homeostasis
(pHand PaCO,)

If unable to achieve If unable to achieve acceptable
continuous patient-triggered respiratory effort or dynamic
breaths lung stress

Potential future strategy:
phrenic nerve stimulation

Potential future strategies:
ECCO5R /Partial neuromuscular blockade

Fig. 3 Clinical-physiological pathway for achieving lung and diaphragm-protective ventilation targets. It should be stressed that at each step clini-
cal evaluation of the patient, including signs of high breathing effort, agitation, and over-sedation is of major importance and should be interpreted
together with clinical-physiological measurements as outlined in this pathway. AP: change in airway pressure during inspiration; P, ;: decrease in
airway pressure during the first 100 ms of inspiratory effort against an occluded airway; PaCO,: arterial carbon dioxide tension; PEEP: positive end-
expiratory pressure; Pes: esophageal pressure; P : transpulmonary pressure; Pocc: airway pressure deflection during a whole breath occlusion; RR:
respiratory rate; Vy: tidal volume
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sniquwna ventilacia

Non-invasive ventilation

From Wikipedia, the free encyclopedia

Non-invasive ventilation (NIV) is the use of breathing support administered through a face mask, nasal mask, or a helmet. Air,
usually with added oxygen, is given through the mask under positive pressure; generally the amount of pressure is alternated
depending on whether someone is breathing in or out. It is termed "non-invasive" because it is delivered with a mask that is tightly
fitted to the face or around the head, but without a need for tracheal intubation (a tube through the mouth into the windpipe). While

there are similarities with regard to the interface, NIV is not the same as continuous positive airway pressure (CPAP), which applies

a single level of positive airway pressure throughout the whole respiratory cycle;l'l CPAP does not deliver ventilation but is
occasionally used in condltlons also treated with NIV.[?]

History [edit]

/ Non-invasive ventilation‘ has been used since the 1940s|for various indications,

7\

7\

/

The setup for non-invasive ventilation using a
mechanical ventilator. Modern devices are often
much smaller.

Other  Non-invasive positive pressure ventilation
names (NIPPV), NIV, NPPV

[edit on Wikidata]
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early versus Late Parenteral Nutrition
in Critically Il Adults

Michael P. Casaer, M.D., Dieter Mesotten, M.D., Ph.D.,
Greet Hermans, M.D., Ph.D., Pieter J. Wouters, R.N., M.Sc.,

CONCLUSIONS
Late initiation of parenteral nutrition was associated with faster recovery and fewer
complications, as compared with early initiation. (Funded by the Methusalem pro-
gram of the Flemish government and others; EPaNIC ClinicalTrials.gov number,
NCT00512122.)




Table 2. Outcomes.*

Variable

Safety outcome
Vital status — no. (%)
Discharged live from ICU within 8 days
Death
InICU
In hospital
Within 90 days after enrollmenty
Nutrition-related complication — no. (%)
Hypoglycemia during intervention — no. (%)
Primary outcome
Duration of stay in ICU§
Median (interquartile range) — days
Duration >3 days — no. (%)

Hazard ratio (95% Cl) for time to discharge alive
from ICU

Secondary outcome
New infection — no. (%)
Any
Airway or lung
Bloodstream
Wound
Urinary tract
Inflammation

Median peak C-reactive protein level during ICU stay
(interquartile range) — mg/liter

Mechanical ventilation
Median duration (interquartile range) — days
Duration >2 days — no. (%)

Hazard ratio (95% Cl) for time to definitive weaning
from ventilation

Tracheostomy — no. (%)

Late-Initiation Group
(N=2328)

1750 (75.2)

141 (6.1)
242 (10.4)
257 (11.2)
423 (18.2)
81 (3.5)

3 (2-7)
1117 (48.0)
1.06 (1.00-1.13)

531 (22.8)

381 (16.4)

142 (6.1)
64 (2.7)
60 (2.6)

190.6 (100.8-263.2)

2 (1-5)
846 (36.3)
1.06 (0.99-1.12)

134 (5.8)

Early-Initiation Group
(N=2312) P Value

1658 (71.7)

146 (6.3)
251 (10.9)
255 (11.2)
434 (18.3)
45 (1.9)

4 (2-9)
1185 (51.3)

605 (26.2)

447 (19.3)

174 (7.5)
98 (4.2)
72 3.1)

159.7 (84.3-243.5)

2 (1-5)
930 (40.2)

162 (7.0)




Table 2. (Continued.)

Variable

Kidney failure
Modified RIFLE category — no. (%)9
Renal-replacement therapy — no. (%)

Median duration of renal-replacement therapy
(interquartile range) — days

Duration of hospital stay
Median (interquartile range) — days

Duration >15 days — no. (%)

Hazard ratio (95% Cl) for time to discharge alive
from hospital

Functional status at hospital discharge
Distance on 6-min walk test
No. of patients evaluated
Distance (interquartile range) — m
Activities of daily living
No. of patients evaluated
Independent in all activities — no. (%)

Mean total incremental health care cost
(interquartile range) — €|

Late-Initiation Group
(N=2328)

104 (4.6)
201 (8.6)
7 (3-16)

14 (9-27)
1060 (45.5)
1.06 (1.00-1.13)

624
277 (210-345)

1060
779 (73.5)
16,863 (8,793-17,774)

Early-Initiation Group
(N=2312)

131 (5.8)
205 (8.9)
10 (5-23)

16 (9-29)
1159 (50.1)

603
283 (205-336)

996
752 (75.5)
17,973 (8,749-18,677)
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MARCH 24, 2016 VOL. 374 NO. 12

Early versus Late Parenteral Nutrition in Critically Ill Children

Tom Fivez, M.D., Dorian Kerklaan, M.D., Dieter Mesotten, M.D., Ph.D., Sascha Verbruggen, M.D., Ph.D.,
Pieter J. Wouters, M.Sc., llse Vanhorebeek, Ph.D., Yves Debaveye, M.D., Ph.D., Dirk Vlasselaers, M.D., Ph.D.,
Lars Desmet, M.D., Michael P. Casaer, M.D., Ph.D., Gonzalo Garcia Guerra, M.D., Jan Hanot, M.D., Ari Joffe, M.D.,
Dick Tibboel, M.D., Ph.D., Koen Joosten, M.D., Ph.D., and Greet Van den Berghe, M.D., Ph.D.

CONCLUSIONS
In critically ill children, withholding parenteral nutrition for 1 week in the ICU was clinically
superior to providing early parenteral nutrition. (Funded by the Flemish Agency for Innova-
tion through Science and Technology and others; ClinicalTrials.gov number, NCT01536275.)




Table 2. Outcomes.*

Outcome
Primary
New infections — no. (%)
Airway
Bloodstream
Urinary tract
Central nervous system
Soft tissue
Other focus
No focus identified
Total duration of antibiotic treatment for patients with new infection — days
Total duration of stay in pediatric ICU — days§
Patients requiring =8 days in pediatric ICU — no. (%)
Secondary
Safety
Death — no. (%)
Within 8 days of admission to pediatric ICU
During stay in pediatric ICU
During hospital stay
Within 90 days after enroliment
Hypoglycemia: glucose <40 mg/d| during first 7 days in pediatric ICU — no. (%)
Hypoglycemia refractory to treatment for =2 hr — no. (%)
Readmission to pediatric ICU within 48 hr after discharge — no. (%)
Efficacy
Duration of mechanical ventilatory support — days
Duration of hemodynamic support — days
Kidney failure with renal-replacement therapy — no. (%)
Liver dysfunction during first 7 days in pediatric ICU{
Highest plasma level of total bilirubin — mg/dI
Highest plasma level of alkaline phosphatase — 1U/liter

Highest plasma level of y-glutamyltransferase — 1U/liter

Highest plasma level of alanine aminotransferase — IU/liter
Highest plasma level of aspartate aminotransferase — IU/liter

Highest plasma level of C-reactive protein during first 7 days in pediatric ICU, as
measure of inflammation — mg/liter

Duration of hospital stay — days
Index hospital

Index and transfer hospital

Early Parenteral
Nutrition
(N=723)

134 (18.5)
59 (8.2)
23 (3.2)

7 (1.0)
3 (0.4)
7 (1.0)
5(0.7)
30 (4.1)
21.3+3.1
9.2+0.8
216 (29.9)

21 (2.9)
36 (5.0)
44 (6.1)
49 (6.8)
35 (4.8)
0
9(1.2)

6.4+0.7
3.0+0.3
26 (3.6)

1.5£0.1
171+3
58+6

72+8
179+26
79+4

21.3£13
22.6+1.3

Late Parenteral

Nutrition
(N=717) P Value
77 (10.7) <0.001
30 (4.2) 0.002
10 (1.4) 0.03
2(0.3) 0.17
2(0.3) 1.00
4(0.6) 0.54
8 (1.1) 0.42
21 (2.9) 0.25
17.4+1.9 0.77
6.5+0.4 0.002
159 (22.2) <0.001
19 (2.6) 0.87
32 (4.5) 0.70
37 (5.2) 0.49
38 (5.3) 0.26
65 (9.1) 0.001
1(0.1) 1.00
13 (1.8) 0.39
4.4+0.3 0.01
2.410.2 0.35
18 (2.5) 0.28
1.7+0.1 0.003
17145 0.04
4513 0.001
113+20 0.64
262+48 0.76
90+4 0.007
17.2£1.0 0.005
18.6+1.0 0.01

Adjusted Odds Ratio or
Hazard Ratio (95% Cl)

0.48 (0.35-0.66)%

1.23 (1.11-1.37)

0.73 (0.34-1.51)7
0.73 (0.42-1.28)
0.72 (0.43-1.19)%
0.64 (0.39-1.05) 7

1.19 (1.07-1.32)

0.49 (0.24-0.96)7

1.19 (1.07-133)
1.21 (1.08-134)

P Value

<0.001

<0.001

0.39
0.27
0.20
0.08

0.001

0.001
<0.001







""" aby stomach‘ v Surviving Sepsis Campaign

1. We recommend against the administration of
early parenteral nutrition alone or parenteral
nutrition in combination with enteral feedings

(but rather initiate early enteral nutrition) in

R critically ill patients with sepsis or septic shock

ST who can be fed enterally (strong recommenda- B

tion, moderate quality of evidence).

2. Werecommend against the administration of par- =
oo enteral nutrition alone or in combination with |




3. We suggest the early initiation of enteral feeding
rather than a complete fast or only IV glucose in
critically ill patients with sepsis or septic shock
who can be fed enterally (weak recommendation,
low quality of evidence).

. We suggest either early trophic/hypocaloric or
early full enteral feeding in critically ill patients
with sepsis or septic shock; if trophic/hypocaloric
feeding is the initial strategy, then feeds should

Recommendatlon

73 For adult patients with sepsis or septic shock who can be fed enter-
=i ally, we suggest early (within 72 h) initiation of enteral nutrition

Weak recommendation; very low quality of evidence




7. We suggest the use of prokinetic agents in criti-
cally ill patients with sepsis or septic shock and
feeding intolerance (weak recommendation, low
quality of evidence).

We suggest placement of post-pyloric feeding &
tubes in critically ill patients with sepsis or septic |
shock with feeding intolerance or who are consid-;g
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Hypocaloric compared with eucaloric nutritional support and its effect
on infection rates in a surgical intensive care unit: a randomized
controlled trial'™

Eric J Charles, Robin T Petroze, Rosemarie Metzger, Tjasa Hranjec, Laura H Rosenberger, Lin M Riccio,
Matthew D McLeod, Christopher A Guidry, George J Stukenborg, Brian R Swenson, Kate F Willcutts, Kelly B O’Donnell,

and Robert G Sawyer




vs eukaloricka

TABLE 3
Primary infection results’

Variable Hypocaloric (n = 41) Eucaloric (n = 42) P value OR (95% CI)

Total no. of infections 82 66 0.72 —
Infections per patient (n) 2.0 + 0.6 1.6 = 0.2 0.50 —
Any infection [% ) 70.7 (29) 76.2 (32) 0.57 0.76 (0.28, 2.01)
ICU-acquired infection [% >’ 56.1 (23) 57.1 (24) 0.92 0.96 (0.40, 2.28)
Infection site [% (n)]
Pneumonia 43.9 (18) 47.6 (20) 0.73 0.86 (0.36, 2.04)
Central line 49 (2) 48 (2) 0.98 1.03 (0.14, 7.65)
Bloodstream 24.4 (10) 19.1 (8) 0.56 1.37 (0.48, 3.92)
Urinary tract 14.6 (6) 14.3 (6) 0.96 1.03 (0.30, 3.50)
Wound 12.2 (5) 7.1 (3) 0.44 1.81 (0.40, 8.10)
Causative organism [% (n)]
Gram negative 53.7 (22) 42.9 (18) 0.33 1.54 (0.65, 3.67)
MRSA 2.4 (1) 4.8 (2) 0.58 0.50 (0.04, 5.74)
Escherichia coli 7.3 (3) 7.1 (3) 0.98 1.03 (0.20, 5.41)
Anaerobe 12.2 (5) 9.54) 0.7 1.32 (0.33, 5.31)
Fungus 14.6 (6) 14.3 (6) 0.96 1.03 (0.30, 3.50)

L —————— S




TABLE 4
Secondary outcomes’

Variable Hypocaloric (n = 41)

ICU? length of stay (d) 16.7 = 2.7
Hospital length of stay (d) 352 +49
Mortality [% (n)] 7.3 (3)
Glucose control variables
Mean overall glucose (mg/dL) 133 £ 2.8
Mean 0600 glucose (mg/dL) 132 £ 29
Mean insulin (units/d) 36.9 + 8.3

Eucaloric (n = 42)

135 £ 1.1
31.0 = 2.5
9.5 4)

138 = 2.7
135 = 3.1
393 £ 12.2

P value

0.28
0.45
0.72

0.22
0.63
0.87

OR (95% CI)

0.75 (0.16, 3.58)

—___—*




Tian et al. Critical Care (2015) 19:180
) DOI 10.1186/513054-015-0902-0
C, crimicaL cAre

RESEARCH

Open Access

Effect of initial calorie intake via enteral nutrition
in critical illness: a meta-analysis of randomised
controlled trials

Conclusion: This meta-analysis indicates that high-energy intake does not improve outcomes and may increase

complications in critically ill patients who are not malnourished. Initial moderate nutrient intake (33.3 to 66.6% of goal
energy), compared to high energy, may reduce mortality, and a higher protein intake combined with high energy
(=0.85 g/kg per day) may decrease the infection rate. However, the contribution of energy versus protein intake to
outcomes remains unknown.
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