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SP0O2=92-96%
Pa02 > 60 mmHg
PaCO2 < 48.5 mmHg or PH>7.30

Resp.Rate= up to 35/min
(ETCO2 initially=30-37.5 mmHg)
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Tidal volume= 4-8mL/kg PBW
PEEP=5-8cmH20
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P O » Symptom
av’2 5 .
onset Intrapulmonary shunting (edema + atelectasis)
Intravascular microthrombi
Reduced lung compliance
Increased dead space
Increased consolidation + atelectasis
CO2 retention
Loss of lung perfusion regulation Amdety —fatigue
Time course
Antivirals Anti-inflammatory meds Lung-protective ventilation
Reduce immunosupression Awake prone ventilation Prone ventilation
Anticoagulation ECMO

OXYGEN THERAPY MECHANICAL VENTILATION

very mild Acute respiratory failure very severe

Invasive

mechanical
ventilation
and ECMO

Invasive
N EGE
ventilation

Low flow High flow Noninvasive
oxygen therapy oxygen therapy ventilation

Oxygenation and/or ventilation support




Right nasal prong
(one-way valves)

Exhalation
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Restraining
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Venturi valve

Color Fi02 02 Flow
Blue 24% 2L/min
White 28% 4 L/min
Orange 31% 6 L/min
35% 8 L/min

Red 40% 10 L/min
Green 60% 15 L/min
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Interchangeable Venturi Valves
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Oxygen Delivery Equipment
Flow Rate in Percent FiO,
Device Liters/minute delivered
Nasal Cannula 1 25%
* Indicated for low-flow, 2 29%
low-percentage supplemental oxygen. 3 33%
* Flow rate of 1-6 L/min.
e Delivers 25%-45% oxygen. 4 37%
e Pt can eat, drink, and talk. 5 41%
e Extended use can be very drying; 6 45%
use with a humidifier.
Simple Face Mask 6 35%
* Indicated for higher percentage 7 41%
supplemental oxygen. 8 a7%
* Flow rate of 6-10 L/min.
e Delivers 35%—60% oxygen. 9 53%
e Lateral perforations permit exhaled 10 60%
CO, to escape.
e Permits humidification.
Nonrebreather Mask 10-15 80%-100%"

* Indicated for high percentage FiO,.
* Incorporates use of reservoir bag.
* Flow rate of 10-15 L/min.

* Delivers up to 100% oxygen.

* One-way flaps prevent entrainment
of room air during inspiration and
retention of exhaled gases
(namely CO,) during expiration.

* Both flaps removed results
in lower (80%-85%) FiO,.

* One flap removed resulits
in higher (85%-90%) FiO,.

* Both flaps in place resulits in
maximum (95%-100%) FiO,.

b anlgs pheS 5T 3 (6 by 13 4 (b 925 FIOZ oyl ooy it (2 42 slous yidion 3 g omndid 55 381 L 0SS

FIO2 yals Cog0 058 o0 7V er im—unST d Vo a5 (5 laus 50 alndo 50 pd Poay d Ve 5l c00 gl &y 3L ul3d! Sl sl )

1 walgs LY & Y 5 g

FIO2p1 = (10L x 1) + (20L x 0.21) /30 = 0.47 / FIO2pz= (10L x 1) + (50L x 0.21) / 60 = 0.34)




(High Flow Nasal Cannula or HFNC) %L ¢jaas) b b An JsiS

ol SS9 (oS (lo)b )3 Lo (Jgene (5aST Oloyd 08 (o 45T %995 (Sgegn Ol )0
Syl oz )| 5aenST Jaore loyo b soxled 1€ dges 0 YU 6ald oo JoilT L (5SS 5 ool

ol SS9 (oS (lo)b )3 Lo cgene (5aST Oloyd 08 (o 45T 0995 (Sgegn Ol o
Sgie drog gligil (6598 (armlSaal SLs 5o Bls S92 50 YU (558 (i JPUT L (geiliienST 5]
5 plonil Do obigS Jold b 55 (2l g polae (b b (oo led 2 iged Oloyd 0,90 o oS

g LS g Vb cbale b )5S il ez (oxled 28 gy S Vb (5ld (o BB L gamilizensS]
5k sl sty 5 Bl 030 (5L 35T 5 oy 5 b Kilad YUy (551 L 45 o copllan s,
ol 5 Ve TrAD 5enST le Wlgtae YU (5506 i oIS Al s 0aiiS SaS lgn ol ke Lt
WSS el |, 2 8

g o Sloyd ST 18yl SianS god S ol B g V- WgsS lilesn jo ol o Lil aF 456Silen
(NIPPV) oo lid ozl pué 4945 4 <o high-flow nasal cannula (HFNC) &>, 4oy

High-Flow Nasal Cannula

“
.

Gas source ==——p

- Pressure relief valve
45¢cm H20

Nasal interface

\




il 133 8,lg0 Jols HENC sLl5e

pelas BB sles @

b9 OS5l g e @

wlis LGFIO2 o

Yo los g5ls @
Oxygen device Flow rate L-min~’ Dispersion distance cm Ref.
HFNC 60 17.243.3 [6]
30 13.0£1.1 [6]
10 6.5+1.5 [6]
Simple mask 15 11.240.7 [7]
10 9.5+0.6 [7]
Non-rebreathing mask 10 24.62.2 [7]
Venturi mask at Fyo, 0.4 6 39.7+1.6 [7]
Venturi mask at Fp, 0.35 ) 27.2£1.1 [7]

Summary of studies evaluating oxygen delivery devices using a high-fidelity human simulator with smoke
particles of <1 um (an aerosol of solid particles). The smoke was illuminated by a laser light-sheet and
high-definition video was used to measure dispersion distance away from the manikin. Indicated dispersion
distances give an idea of proximity of contaminated bio-aerosols, to which healthcare workers may be
directly exposed. HFNC: high-flow nasal cannula; Fig,: inspiratory oxygen fraction.
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e CPAP=5-10cmH20, FIO2=0.21-1
e BiPAP (IPAP/EPAP):
v" Initial IPAP=8-14 cmh20 / EPAP=5-8 cmH2
(Pressure support= IPAP-EPAP)
v’ FI02=0.21-1

Or PSV-NIV:

v’ Pressure support=3-6 cmH20, PEEP=5-8 cmH20
e Spontaneous/ timed (S/T):
v' Initial IPAP=8-14 cmh20 / EPAP=5-8 cmH20, FI02=0.21-1
v’ Initial Respiratory rate= 10-12/min (up to 2 more than
patient’s respiratory rate)
v’ Inspiratory time (% IPAP period) =0.9-1 sec
v’ Trigger=1-2 L/min
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CALCULATE PREDICTED BODY WEIGHT (PBW)

o Males: PBW {kg) = 50 + 2.3 [(height in inchas) — 60] or
50 + 0.91 [(height in cm) — 152.4]

o Females: IBW (kg) = 45.5 + 2.3 [{height in inches) — 60] or

455 + 0.91 [ihaight in cm) — 152.4]

VENTILATOR MODE

Volume Assist/Contral until weaning

TIDAL VOLUME (VT)

o |nitial Vt: 6 mL/kg predicted body weight

o Measure inspiratory plateau pressure (Pplat, 0.5 sec inspiratory pause) every 4 howrs AND after each change in PEEP or VL

o |f Pplat > 30 cm H,0, decrease Vit 1o 5 or to 4 mL/kg.

o |f Pplat < 25 em H,0 and Vi < 6 mL/kg PBW

RESPIRATORY RATE (RR)
o With initial change in V1, adjust AR to maintain minute ventilation.

o Make subseguent adjustments to RR to maintain pH 7.30-7.45, but do not exceed RR = 35/min and do not increase set rate if Paco, < 25 mm Hg.

I : E Ratio
Acceptable range, 1:1-1:3 (no inverse ratio)

Floz, PEEP, AND ARTERIAL OXYGENATION
Maintain Pao; = 55-80 mm Hg or Spo; = 88%-95% using the following PEEP/Fio; combinations:

Fio, 0.3-04 04 0.5 08 0.7 08 04
PEEP 58 814 8-16 1020 10-20 1422 1622
ACIDOSIS MANAGEMENT

o |f pH < 7.30, increase RR until pH > 7.30 or AR = 35/min.
o |f pH remains <7.30 with RR = 35, consider bicarbonate infusion.
o |f pH < 7.15, Vit may be increased (Pplat may excead 30 cm H,0).

ALKALOSIS MANAGEMENT
If pH > 7.45 and patient not triggeding ventilator, decrease set RR but not below 6/rmin.

FLUID MANAGEMENT
o (nce patients are out of shock adopt a conservative fluid management strategy.
o Use diuratics or fluids to target a central venous pressure (CVP) of <4 or a pulmonary artery occlusion pressure (PAOP) of <8.

LIBERATION FROM MECHANICAL VENTILATION
o Daily interruption of sadation
o Daily screen for spontanaous breathing trial (SBT)
oSBT when all of the foliowing critena are present:
{a) Fio; < 0.40 and PEEP < 8 cm H,0
(b} Not recaiving neuromuscular blocking apants
{c) Patient is awake and following commands.
{d) Systolic arterial pressure > 90 mm Hg without vasopressor support
(e} Tracheal secretions are minimal, and the patient has a good cough and gag reflex.
SPONTANEOUS BREATHING TRIAL
*  Place patient on 5 mm Hg pressure support with 5 mm Hg PEEP or T-piece.
»  Monitor HR, AR, oxygen saturation for 30-80 minutes.
» Extubate if there are no signs of distress {tachycardia, tachypnea, agitation, hypoxia, diaphoresis).
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Intervention
Prone position

High PEEP

Recruitment

manoeuvres + high
PEEP

Neuromuscular
blockade*

Advantages

Recruits collapsed alveoli and improve
VQ matching without high airway
pressures. Reduces mortality in

patients with Pa0,/FiO, < 150 mmHg.

Start early and use > 16hrs/day.

Easy, may recruit collapsed alveoli.
Reduces mortality in mod-severe
ARDS (P/F < 200).

Faster onset, may recruit collapsed
alveoli. Recommended for refractory
hypoxaemia.

Easy, fast acting, Wasychrony, ¥VO,

Use for 48 hours maximum. Conflicting
evidence on benefit when compared to
usual care.

Disadvantages

Requires experienced team, risks of
dislodgement of invasive catheters and ETT,
ETT obstruction, pressure ulcers and brachial
plexus injuries.

Slower onset, risks of WBP, ¥SpO,,
barotrauma, dead space.

Risks of WBP, WSpO,, barotrauma, A\dead
space.

Weakness during prolonged infusion. Though
when used early for short course (< 48 hours)
no increase in weakness.
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Covid-19 patients in the ICU: likely to be malnourished
EN is preferred to PN

1

Prevent refeeding syndrome
monitor and administer Mg, PO4, vitamins, trace elements for the first 3 days on EN or PN

em——

15 line 2"d Jine
EN to be started within 48h following ICU admission, PN, if EN is impossible, contraindicated, or insufficient.
in the gastric site, even in the prone position, > - PN should be prescribed case by case

using a pump with flow regulator - Supplemental PN should not be started before day 4
- PN requires addition of vitamins and trace elements

Energy & protein needs:
Energy 25 keal/kg/day Protein : 1.3 g/kg/day
BMI<30: refer to actual/anamnestic body weight; BMI=30 (obese): refer to ideal BW*

Progressive increase of EN and/or PN:
Day 1 = 10 kcal/kg/day
Day 2 = 15 kcal/kg/day
Day 3 = 20 kcal/kg/day
Day 4 = 25 kcal/kg/day

EN and PN solutions:
may include Q3 fatty acids

* based on the patient's height calculated to BMI=25

Fig. 1 Nutrition support protocol for the patient with COVID-19 in the intensive care unit. BMI, body mass index; BW, body weight; EN, enteral
nutrition; ICU, intensive care unit; IV, intravenous; PN, parenteral nutrition
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