THE BEST CPR ...

AMIR SAEED,
PED. INTENSIVIST



The Best CPR is no CPR: Lessons

Learned from the PC4 Cardiac Arrest
Prevention (CAP)Project
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“People die unnecessarily
every single day in our
hospitals. It is likely that each
clinician can provide an
example of a patient who, in
retrospect, should not have
died during their
hospitalization.”

Institute for Healthcare Improvement

“How-to-Guide: Rapid Response Teams”

-



Except for sudden catastrophic
events, no patient in a hospital
bed should be allowed to
deteriorate to the point they stop
breathing or their heart stops!

Terri Wells, RN




Additional Findings

» Critical events are preceded by wamning signs as much as 6 to 8 hours
prior to the actual event.

* 70% of patients who experience circulatory problems demonstra
respiratory issues as much as 8 hours leading up to the eve

» 84% of patients who develop cardiac arrest have been unstable
8-hour window.

*» RRTs are founded on the concept of “failure to rescue.”




Unexpected hospital deaths per day Is
equal to 33 airplane crashes per day
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OLD WAY TO INTERVENE: FOCUS .

ON CPR

Chain of survival




Change Focus to Prevention ‘




Overview

- What is the Rapid Response Team?

RRS has several parts, one of them being the
Rapid Response Team (RRT)

A RRT - known by some as the Medical
Emergency Team - is a feam of clinicians who

bring critical care expertise to the patient’s bedside
or wherever it is needed (IHI, 2007)



® Why RRTs?

* To prevent deaths outside the ICU by attending to the
patient as soon as the primary care team recognizes
the need for the RRT to intervene

* “Help is available around the clock”

* Primary physicians are busy and may not be
available

* Not all staff have enough experience to deal with

critically ill patients mﬂ'ﬂ‘!fe
$ “\’%




RAPID RESPONSE TEAMS

e Institute of Health Care
THI Improvement (IHI) strategy
included 6 initiatives in an effort to

recommendations save 100,000 lives in U.S. Hospitals
* Number one on this list of

2004 initiatives was the deployment of a
rapid response team.

1=’




Purpose of an RRT

* To recognize a deteriorating patient

* Provide immediate, appropriate, evidence-based practice (E
* Provide education.
* Provide feedback.
* Follow-ups

BP)“Nention, ‘




RRS Structure




Activators & Responders

© Activator(s) are responsible for calling the Responder(s) if
a patient meets the calling criteria

* Responders must reinforce the Activator(s) for calling:

"Why did you call?” vs. “Thank you forcalling. What is the situation?”

Remember: There are no “bad calls”!



RAPID RESPONSE TEAMS (RRT)
in HOSPITALS

Iriggers for Calling the Rapid Response Team in the Hospital:

|- Change 1in Heart Raitc 2- CTChange in Oxygenation
3-Changcec in Respiratory Rate 4- Change 1in Blood Pressurce

6- Decrease in Urine Output
7- Decreased level of consciousness’/ Onset of agitation/ Delirtum, or Seizures

S5-Signs of Hemorrhage

Bhalil Rid & Joct e Kysho - 20010



S

National Early qurning Score

PHYSIOLOGICAL

PARAMETERS

National Early Warning Score (NEWS)*

Respiration Rate =8 9-11 12 - 20 21-24 =25
Oxygen
Saturations =91 92 - 93 94 - 95 =96
Any E‘gj}f?;:ental Yes No
Temperature =35.0 35.1-36.0 | 36.1-38.0 | 38.1 -39.0 =39.1
Systolic BP <90 91 -100 101 - 110 111 -219 =220
Heart Rate =40 41 - 50 51-90 91-110 111 - 130 =131
Con:?:?;ll:ri:erﬁ . Lol

Tha NE'WS inifiaives ficwad from: the Rioyal ol lege of Fhysciang MEWS Davlopmant and Imphemantation Group | NEWSDIG) repor, and wias janty cewel gped and funced in col abomtian wih e
FRcyal Collage of Prysidans, Foval Colkige of Mursing, Masonal Dutrgach Fonum and MHEE Training fo Imeiation

Royal College of Physicians 2012




EARLY WARNING SCORING

MEWS: Physiological changes detected by a number of parameters can
provide a more obvious and specific clinical picture of deterioration or
Instability before any one of them alone could detect this.

2 (0] 2
Heart Rate <40 61-90 111-130
Systolic Blood pressure 71-80 101-139 170-199
Respiration rate <8 9-14 21-29
SpO2 <90%
Temperature <35 36.6-37.4
Level of consciousness Confused Alert Pain

-, 2



o

PEDIATRIC CRITERIA FOR CALLING RRT

Airway threat:
1.  Breathing:

Apnea

Hypoxemia:
i Spd2 < 90»

Se D < 6P for adib ot it Crumot Bt Bacne

Moderate to sever respiratory distress
lachypnoca

| 0 <3 mnomths - 6dl
} - 12 maontls > %)
| -4 yamx - 4

“+ e S yous

Circulation:

I. Heart rate:
< | year 100 - 180
1-4 years W - 160
S~ 12 years 80— 140
12 years 60 - 130



Pediatric criteria for calling RRT

2. Hypotension: (systolic BP)
<3 months <50
4 - 12 months <60
| -4 years <70
5 - 12 years <80
> 12 years <90

4, Neurological :

Acute change in mental status

Seizures




Necessary Teamwork Skills




@ Costs of RRT

e Special remunerations of the RRT members

* Costs of staff education




@ Benefits of RRT

* Improved patient safety and shorter hospital
stays

* Fewer code blues and fewer transfers to ICU

* Increased awareness by nurses of signs and
symptoms leading to deterioration in @
patient’s condition

* Decline in hospital mortality and morbidity
* Avoidance of pain and suffering

* Increased satisfaction of patients

‘iused job satisfaction among nurses \



Scientific Evidence that RRTs help

50% reduction in the occurrence of cardiac arrest outside the ICU
(Buist, M.D. et al. Effects of a medical emergency team on reduction of incidence
of and mortality from unexpected cardiac arrests in hospial: prelimmary
study. BMJ 2002:324:1-6)

17% decrease in the incidence of cardiopulmonary arrests (6.5 vs

5.4 per 1000 admissions)

- (DeVita, M.A. et al. Use of medical emergency team responses to reduce hospital
cardiopulmonary arrests. Quality and Safety in Health Care 2004;13(4):251-254)

Severe postoperative adverse events (i.e., respiratory failure,

stroke, severe sepsis, acute renal failure) were reduced by 58%,

emergency ICU admissions were reduced by 44%, postoperative

deaths were reduced by 37%, and mean duration of hospital stay
decreased from 23.8 to 19.8 days in surgical patients

(Bellomo, R. et al. Prospective controlled trial of effect of medical emergency team
on postoperative morbidity and mortality rates. Critical  Care
Medicine 2004.32:916-92 1



Does it Work?

Before After

No. of cardiac arrests 63 22
Deaths from cardiac arrest 37 16
No. of days in ICU post arrest 163 33
No. of days in hospital after arrest 1363 159
Inpatient deaths 302 222

Bellomo R, Goldsmath D, Uchino S, et al. A prospective before-and-after trial of a
medical emergency team Medical Joumal of Australia. 2003:179(6):283-287,



Cardiac Arrest Prevention

Quality Improvement Frogect From the Pediatric
Cardiac Critical Carse Consortiurm (PO

Research in Progress

Je®ray alner, Oarmen Kugman, Dayvicd Coopsan, Tia Ragmmeond, Shari
Wiaooion, Jell Andersan, Kabie Clarka-PYyars, Michaal Saeecs o
Essbrall ol thee PO AR Irreecatigaionr s

-COHORT INCLUDED 36,723

-45% DECREASE IN CARDIAC ARREST RATE FROM 5.1 TO
2.8/1000 CICU DAYS



OTC RRT
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EMCrit Call/Response Intubation Cheeklist

4 ™y ™ s \
- -
Plan Patient Prep Equipment
HOp Killers-Hemodynamics, Os, pH Denitrogenation Table
RSl - Awake - DSI - RSA - ICPVascular Owygenated (Consider CPAP) BWM [+ PEEP Valve) on Oxygen
Induction Azent/Muscle Relaxant Look im Mouth - Dentures Waveform Capnograph on BVM & Tested
Push-Diose Pressors Positioning Video Laryngoscope
Failed Airway Plan Varbalized [Facw Parated, R estch, 30 as-Up, SaiasFas) Intubation Equipment
Cric-Con Evaluation [+ Mark/Inject) MDI‘III:I:IFS.1FI.I|5E Ox Vizible) m;ﬁg’;’;}:‘:"’ B ull' mE enlt:: -EJedsi-:;:m.
Post-Intubation Sedation Reliable Access LR
Maszal Prongs for ApOx et minrnr: Eragle, 5S4, Scalpal)
: Sucti 2
y . * Gastric Tube L ERCHRERAIC J
i T )
eail
Rales Assigned for Each Stage of Failed Airway Plan
Pulse Ox Watcher,/Reoxyzenation Role Assigned
ELM/Head Elev. Assistant Briefed
Smgart 3, Nickasn O, Mabmewich = ; :

:::mr:;:!::—:h " B ., Team iz all in FFE " o amd s oely Dt sdts Surieg Checklist Proszsduns
— — — — — A — —— —
i T ™

V[ Infe | Initial Post-Intabation

Ewalke Intabation Pretreatment

= Glycopyrroleie 0.2 mg 1V & Ondenastron SME 1Y e ey, w " T iy mevme e imlue e o b =

= Suction meuth and then e dry with geeas = Lidezwine 1.8 mp/ky for Hgh-CR veaz lar with clovaizs 22 smerizegd anﬂg“ SEdﬁtl.ﬂﬂ.

= Mubulawd Lidocsine 3% 2ml § 2 l=m & Pandmryd ® mepfky for Hgh-1EP Vaaculer with clowatcd BP winway & Fartmmyl  mepiky boka then T mep/ha e

o Atomized Lidoceine #% Sml sprepcd inlo poalcrior crophargne !alterrabicly Memif=ntand T meg k) =

= Wiosswes Lidocsion kellipop 2%, sleer on fosgor Sepemmer 5 lnminm 0.8 mg far m h pL inlubalfcn AN = Hydro—crphone 0.2-2 my boloa then romcel 5 10 minuiza wntd

o Preoxygenalzs

= Pealin

= Mealrmn armo

= Sewilzh Iz rmand cemmcle o7 1% lem

= Zodalz with algusi of KEmemize [10-30 mg) or 1-2 =) Kelamise-
P

™

Crie-Con

= Al Arawye Do TaalSes 0T 15
o DT v S Rt (0T o B LR 141

| Pash-Dose Epi | and

o initos This ayvinme d raw up 2 ml ol = Midmzslm 2,08 mgdkg Bolua thee 0,028 =g kg

Hunwy T 31 mgazastz n e e = s , : ™ 5 ar
= izmd Lid e d chrough conga ot M gp— e Prage, Cipm I Curdine-Arrast (2-10000} Esmaphrine - R )
|\ inCiclae marmke o plmce Bougic, G acdate fpmrabec FAN Scaicad iz Hang [T A= shwks Tyrings Hars = Prepafed .2 mp'ky Eslus then 20 mepkn'ms
- y = Lzl “ESpimcphnncs 10 meg/=i" L= et -
i - % & Peac B.5-2 ml [9-20 syl 5 18 mie = Eetmmie 1 mpty belua then 0.2 makahr
Intubation Meds |2 Thesm avny 82 cnd T ahift i umacd ) Tiracs to o —
— . -~ =
. . -, \
Mo Decam 7 L
Drug Mermetanve Do USTTER IO tn Do Sux Confra Initial Vent|| Low pH Tabe
. _ = Pl on Venl SSR ks, VeSS0 A0
Katamine T matg 120 mg a5 maka o Mg Hyprcr Chacromim Hiaicary ni:l:l! T;"nnr:-!::.d“m_ nas T e
Eazofol (150 =g caramine. o Mrckoa with Bcmiparcan = 72 howes ofd = mireR = ETOoE
2.3 mlfeg 14 . _ o Flacz an
150 mg mrapatsl Tz maks 20 mij DT e = =® 18 (10 = e thea/zpd] T e B T
EEo=ldate 23 markg mmg lomg = Buma/reuma s 73 hooes =ld = e '::;“'" e = Change Went Lo (8 80 lpm, W8 53, 0T
Frapoist 153 g 153 mg 1% mg = MW Ciazeas | = --:: ::'h'""' msyespd] P —————
Succinyichaline 153 g 183 mg 2 mekE = Myzgalhizz/Muaruler Dyatrephiza o T .= Cznfirm amms STCOT wed acnd 223
= Prezzalieg HAyperealzmas =r Slramg
Rocuraniu= 13 manag B2 mg 1.8 mad anzizen .J-.Ei = Remamlza: 3.5, 7.8 BT M, mflal= 3 ml 1@ cm iz tig
|, Vmeursrium 0.3 masa 0mg = Buillain-Earrz e o Malc: 4.5, 8.5 BT Mas, nflalc 3ml, Wemtatip S
This chackiist - far i ALY Tt b satind with wour cinkal judgrent, pharmacs. and haszial comaiceas repuistions.




Plan

HOp Killers-Hemodynamics, Ox, pH
RSI - Awzke - DSI - RSA - ICP/Vascular
Induction Agent/Muscle Relaxant

Push-Dose Pressars

Failed Airwzy Plzan Verbzlizad
Cric-Con Evaluation (£ Mark/Inject]
Past-Intubation Sedation

by ‘Wompart s, Kicken ©, Mabmovch ), Sterper R

HHHHH

TLATAN

Patient Prep |

Denitrogenation
Qiyzenated (Consider CRAP)
Loak in Mouth - Dentures
Positioning
[Fazh e, e, o R, Celar s
Menitors Pulse Ox Visible)
Relizble Access
Mazal Prongs for ApOx
L * Gastric Tube

Team

Roles Assigned for Each Stage of Failed Airway Plan
Pulze Ox Watcher/Reoxygznation Rale Assigned
ELM/Head Elev, Assistant Briefed
Team is all in PPE

J

Equipment
Table
BVM £ PEEP Valve) on Oxygen

Waveform Capnograph on BYM & Teste

Video Laryngoscope
Intubation Equipment
M, e S, 1yt i argeicec, OP, Tatefucsiog Do
Failed Airwzy Equipmant at Bedside

i Rooghe 15, Tonlza)
Suctionx 2

Paid and wae only D aeie Suren Checklial Prozed



£
|
|

Ewake Intubation

o Glycopyrrolate 0.2 mg IV & Ondansetron 4mg IV e erymsesie

o Suction mouth and then pad dry with gauze
o Nebulized Lidocaine 4% 5ml @ 6 lpm

o Atomized Lidocaine 4% 3ml sprayed into posterior oropharynx
o Viscous Lidocaine lollipop 2%, place on tongue depressor

o Preoxygenate

o Position

o Restrain arms

o Switch to nasal cannula at 15 lpm

o Sedate with aliquots of Ketamine (10-20 mg) or 1-2 ml Ketamine-

Heavy Ketofol (75 me ketamine, 25 mg propofl in the same syringe]
o Atomized Lidocaine 4% 3ml sprayed through cords

Pretreatment

3-5 minutes prior to intubation
o Lidocaine 1.5 mg/kg for High-ICP/Vascular with elevated BP
o Fentanyl 3 mcg/kg for High-ICP/Vascular with elevated BP
(altematively Remifentanil 3 meg/kg)
0 Scopolamine 0.4 mg for amnesia in hypotensive pt intubation

4\

|(Info | Initial Post-Intubat
-y | Ahalgo-Sedation

anlmaE)I‘ o Fentanyl 2 mcg/kg bolus then 1 meg/kg/hr

or
‘ |
ol 3 o Hydromorphone 0.5-1 mg bolus then repeat q 10 minu
analgesia

" Crie-Con

\o Intubate awake or place bougie, then sedate/paralyze

.'l.’.
|

M\E

-'\.

) | o Shake Syringe Hard

o Into this syringe draw up L ml of
Cardiac-Arrest (1:10000) Epinephrine o

o Label “Epinephrine 10 meg/ml*
o Dose 0.5-2 ml (5-20 meg) g 1-5 min

Push-Dose Epi i

O All Kirways: Discuss/Feel/See Kit (5] o Ina 10 ml syringe, add 9 mINS
O Diff, but Stable: Mark/Xit to Bedside/Us {4)
O Diff, & Hypoxemic: Inject / Prep / Open Kit/

Scalpelin Hand (3)

o Midazolam 0.05 mg/kg bolus then 0.025 mg/kg/hr

o Propofol 0.5 mg/kg bolus then 20 meg/kg/min
or
o Ketamine 1 mg/kg bolus then 0.5 mg/kg/hr

‘ - - .
Intuhatmn Meds \o Throw awayat end o shift funused ) Titrae to calm, spontaneously-breathing patie
p
. / N/ e AN L |
. Normotensive Dose . ' ' ow H T
Drug Normotensive Dose (0kgPt) Hypotensive Dose 8ux Contra Inltlal vent . . ?

- : . Assist Control/Volume Mode 0 FIaCE On YENt (shiv-voume, W
Ketamine _ 2 mefke 140 mg 0.5 mg/kg o Malignant Hyperthermia History ° 8 mika B 100%, I 30 pm, 75 10, FEEP 5, RR
Ketofol {100 mg ketamine, , 02mlfke L o Strokes with hemiparesis > 72 hours old | | © 21 [1t}g' p— o Place on ETCO2
100 mg propofol to make 20 ml ’ ICU Stav > 7 weeks ] In astnma,cop

_ ¢ | o IR 60}/min o RSA or Vent as Bag (Change
Etomidate 0.2 mgfkg 20mg 10mg o Burns/trauma » 72 hours old SEEDS (0 st cond o Change Vent to (IFR 60 [pm
Prapofol 153 mg/ke 150 mg 15mg o NMJ Disease ° 0] 40[%|nas ma/copd) || 8mifkg, Fi02 40%)
Succinylchaline 152 meke 140 mg 2mglkg o Myopathies/Muscular Dystrophies \2 vy \0 Confirm same ETCO2 and st

_ o Preexisting Hyperkalemia or Strong )
il 1.2 mefkg i 1.6 mg/kg suspicon ‘ A' o Females: 3.5, 7.5 ET Max, inflate 4 ml, 18 cm
\\Fecumnium 0.3 mg/kg 20mg ) \e Guillain-Barre \ J.I'QS o Males: 4.5, 8.5ET Max, inflate 5 ml, 20 cm




2964 patients from 197 sites across 29 countries from October 2018
to July 2019

major clinical event occurred after intubation in 45.2% of patients
cardiovascular instability in 42.6%,
severe hypoxemia in 9.3%,

and cardiac arrest in 3.1%






Hemodynamics




'ﬁ1742%

SI>1
SBP < 90 mmHg



~of Cardiac Arrest




RESUSCITATION

BEFORE
INTUBATION




HYPOTENSION
+

INTUBATION




FLUID resuscition

-

- E
P yisopressor |

AIM for “higher-than-normal” BP



PuUusSH DOSE PRESSORS

from the EMCrit Podcast (blog.emcrit.org) and EM:RADP

EPINEPHRINE

Has alpha and betal/2 effects so it is an inopressor
Do not give cardiac arrest doses (1 mg) to patients with a pulse

Mixing Instructions:
= Take a 10 ml syringe with 9 ml of normal saline

» Into this syringe, draw up 1 ml of epinephrine from the car-
diac amp (Cardiac amp contains Epinephrine 100 mcg/ml)

= Now you have 10 mls of Epinephrine 10 mcg/ml

Onset-1 minute
Duration-5-10 minurtes
Dose-0.5-2 ml every 2-5 minutes (5-20 mcg)

-Pediatric dose:

* Dilute the patient’s individualized code dose of epi (0.01 mg/kg) to a total volume of
10cc with saline.

* @Give 1cc of epi spritzer IV up to every 2 minutes as needed.



Hemodynamics
Oxygenation
LOW pH




5p0, < 93-95%

5p0, < 70%



Pre-induction
Induction

Apnea
Intubation stimulus
Post-intubation




':. \Positio
u " ':

..-
.
.







normal breathing

no change
In pressure |

0: CO;

\

-——

| alveole

capillary

apnea

negative
pressure,
by missing / O
diffusion |

of CO, \ /

flow

| aventilatory mass
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Pharmacokinetics of Rocketamine

ROCURONIUM
KETAMINE

Normal

Consciousness
Muscular tone

Ready for
intubation

Time

CRREE! AR AR R AR

: 1 minute 2 minutes
1 | DN
Breathing : Sedation Lag
normally Time

r




No benzodiazepine for pre-treatment.

Induction with high-dose rocuronium (e.g. 1.2-1.4
mg/kg) followed by ketamine.

Adequate preoxygenation & apneic oxygenation.
Voluntary hyperventilation before induction (if possible).

In select high-risk patients, BiPAP with a backup rate may
be used to provide positive pressure and gentle,
controlled ventilation throughout this entire time period

(VAPOX).






Ut e respiratory system
maintain ¢ hange, resulting in h

hypercapnia.

-t is classifiea l ording to blood gases


https://www.medtronic.com/covidien/en-gb/clinical-solutions/acute-respiratory-failure.html

Classification of RF

Type 1
Hypoxemic RF **

Pa0O2 < 60 mmHg with
normal or | PaCO2

Associated with acute
diseases of the lung

Pulmonary edema
(Cardiogenic,
noncardiogenic (ARDS),
pneumonia, pulmonary
hemorrhage, and collapse

Type 2
Hypercapnic RF
PaCO2 > 50 mmHg
Hypoxemia 1s common

Drug overdose,
neuromuscular disease,

chest wall deformuty,
COPD, and Bronchial
asthma






INTRODUCTION

Non-invasive method of monitoring the % of
haemoglobin (Hb) saturated with oxygen.




i PRINCIPLES

Red and
 infrared
light




DN

Errors
A

[ Venous congestion

Poor tissue perfusion
Cold hands
Nalil polish on nails
Intravascular dyes

‘ Cell necrosis




Table 1 Causes and mechanisms of unreliable 5p0; readings.

1. Causes of intermittent drop-outs or inability to read 5p0,
« Poor perfusion due to a number of causes, €.9., hypovolemia, vasoconstriction, etc

2. Causes of falsely normal or elevated 5p0,
« Carbon monoxide poisoning

« Sickle cell anemia vasoocclusive crises (overestimation of FO;Hb and underestimation of 5a0;)
3. Causes of falsely low Sp0,

+ Venous pulsations

» Excessive movement

« Intravenous pigmented dyes

+ Inherited forms of abnormal hemoglobin

« Fingernail polish

« Severe anemia (with concomitant hypoxemia)
4, Causes of falsely low or high S5p0;

+ Methemoglobinemia

+ Sulfhemoglobinemia

+ Poor probe positioning

# Sepsis and septic shock
3. Causes of falsely low FO;Hb as measured by a co-oximeter

» Severe hyperbilirubinemia

« Fetal Hb (HbF)




A ;
j.f \—\ \/\.\//\,\/ Normal Signal

B

T—— T ———" Low Perfusion

W/\«W Noise Artifact

D \/\,
M Motion Artifact

C



Movement J >

METAVAVAVAVAVAN

72 ¥ Battery - charging ,
R Full

Here Is an oximeter attached to a patient.
The SpO, is 98% and pulse 72bpm.

The trace shows a waveform with a regular pulse.

What is the difference with this trace and the next picture?



Movement [ NAANAA

Battery - charging
[ {{CCLLLV 311

Notice the pulse waveform is erratic and not being well detected.

This is the same patient but has now started shivering which can
result in an abnormal reading and cause confusion.

Hold the hand steady or wait until the patient has stopped shaking
and recheck



TABLE 3: CLASSIFICATION
OF HYPOXEMIA

Sal),
Classification (%

)
Normal 80-100 >05

Mild hypoxemia 60-79 90-94
Moderate hypoxemia | 40-59 15-89
Severe hypoxemia




Percent saturation of hemoglobin

100
90
80
70
60
50
40
30
20
10

0

Deoxygenated blood

(contracting skeletal muscle)

l Deoxygenated blood Oxygenated blood

l INn systemic veins
(average at rest)

in systemic arteries

i
|
__________ I
1 i P02 % Saturation | |
l 1 | (mm Hg) of Hb :
| 10 14 I
| ! 20 35 "
' i 30 57 I
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l l 1 00 98 l
! I
1 1 1 | 1 1 1 L 1 1
00

10 20 30 40
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Po (mm Hg)




| Clinical assessment of hypoxia

mild to moderate

CNS : restlessness
disorientation
lassitude
headache

Cardiac: tachycardia

mild hypertension

peripheral vasoconst.
Respiratory: dyspnea

tachypnea

shallow &

laboured breathing
Skin : paleness, cold, clammy

severe
somnolence, confusion
impaired judgement
loss of coordination
obtunded mental status
bradycardia, arrhythmia
hypotension

increasing dyspnoeaq,
tachypnoeaq, possible

bradypnoea

cyanosis



| HOW TO USE OXYGEN AND HOW MUCH?




Alle Dinge sind Gift, und
hichts ist ohne Gift:
allein die Dosis machts,
dass ein Ding kein Gift
sei,

Paracelsus



ssification of Oxygen Delivery

ems
| Low flow systems

| ! contribute partially to inspired gas client
breathes

! Ex: nasal cannula, simple mask , non-re
breather mask , Partial rebreather mask

High flow systems

eliver specific and constant percent of
oxygen independent of client's breathing

Ex: Venturi mask,, frach collar, T-piece




 Low flow system

The gas flow is insufficient to meet patient’s peak
inspiratory and minute ventilatory requirement

1 O, provided is always diluted with air
FiO, varies with the patient’s ventilatory pattern

1 Deliver low and variable FiO, — Variable
performance device



High flow system

The gas flow is sufficient to meet patient’s peak
inspiratory and minute ventilatory requirement.

FiO, is independent of the the patient’s
ventilatory pattern

Deliver low- moderate and fixed FiO, —
Fixed performance device



Nasal cannula
It is a disposable.

% plastic devise with two protruding
prongs for insertion into the nostrils,
connected to an oxygen source.

sed for low-medium concentrations of
xygen (24-44%).



Method Amount Priority Nursing  Advantages
Delivered
F1o2 Interventions
(Fraction
Inspired
)Oxygen
Nasal »Check » Client able
Cannula  Low flow frequently to talk and
o 2444 that both eat with

prongs are in oxygen in

L\min=24%1 cjients nares place
L\min=28% 2

L\min=32% 3 > Never » Easily used
L\min=36%4 deliver more in home

L\min=40% 5 than 2-3 L\min setting

L\min=44% ¢ to client with
chronic lung

disease

Disadvantages

» may cause
irritation to
the nasal and

pharyngeal
mucosa

»if oxygen
flow rates are
above é
liters/minute
Variable FIO2



Face mask

» The simple Oxygen mask
_»The partial rebreather mask:
" »The non rebreather mask:
»The venturi mask:




SIMPLE FACE MASK

Merits

. Moderate but variable FiO2. O,

. Good for patients with blocked Flowrate
nasal passages and mouth L/min
breathers

. Easy to apply

6-7 0.5

Demerits
Uncomfortable 7-8 0.6
Interfere with further airway care

Proper fitting is required

Risk of aspiration in unconscious pt

Rebreathing (if input flow is less
than 5 L/min)

O 000 O



Reservolr mask

Partial rebreathing mask Nonrebreathing mask



Exhalation
ports

Reservoir

No valves
Mechanics —

Exp: O2 + first 1/3 of
exhaled gas (anatomic
dead space) enters the bag
and last 2/3 of exhalation
escapes out through ports

Insp: the first exhaled gas
and O2 are inhaled

FiO2 - 60-80%
FGF_> 8L/min

The bag should remain
inflated to ensure the

highest FiO2 and to
prevent CO2 rebreathing



The non rebreather mask

" This mask provides the highest concentration of

>

oxygen (95-100%) at a flow rateé-15 L/min.

Itis similof fo the partial rebreather mask

except two one-way valves prevent conservation of exhaled

IS an oxygen reservor




One-way valves

Reservoir

Has 3 unidirectional valves

Expiratory valves prevents
air entrainment

Inspiratory valve prevents
exhaled gas flow into
reservoir bag

FiO, - 0.80 — 0.90
FGF — 10 — 15L/min

To deliver ~100% O,, bag
should remain inflated

Factors affecting FiO,
air leakage and
pt's breathing pattern



Method

NSYW Joyjpaiqal

UON

Amount Priority Nursing
09’2’ ere Interventions

Flo2
Aow ~Maintain flow
Flow rate so reservoir
4-151 bag collapses
\min only slightly

during inspiration

,80%- ~Check that
100% valves and

rubber flaps are
function properly
(open during
expiration )

~Monitor Sa02

with pulse
oximeter

Advantages

Delivers the
highest
possible
oxygen
concentration

~Suitable for pt
breathing
spontaneous
with sever
hypoxemia

Disadvantages

Ampractical for
long term
Therapy

Malfunction can
cause CO2
buildup

»suffocation
>Expensive
Feeling of
suffocation
Alncomfortable
»Costly









Color

Blue
White

Orange

Red
Green

FiO2
24"
28%
31%
35%
40%
60%

02 Flow

2 L/min
4 L/min

6 L/min
8 L/min

10 L/min
15 L/min



O2 DELIVERY DEVICES

EQUIPMENT FLOW FI02 SPECIAL NOTES
NASAL CANNULA 11/2-6 LM 6 L/M MAX.

SIMPLE O2 MASK | 6-10L/M 39 =95 USE 5 UM
(WITHOUT BAG) MINIMUM
RESERVOIR MASK] 10-15 LM 60 -80 PAGE RT IF USED
(MASK WITH BAG) (BAG TO NOT
COLLAPSE)

VENT1 MASK 3 LM 24,26, 31, READ ENCLOSED
6 LM 35, 40, .50 INSTRUCTIONS

EBULIZER 28, .30, .35 MIST MUST BE
40, .50, 70 VISIBLE

F, VT, INSPIRATORY FLOW RATES.

" SHOWS THAT FIO2 VARIES WITH DIFFERENT



Keys to approach decreasing
02 saturation



CIRCULATION

Capillaries

Pulmonary veins
Pulmonary arteries
Right atrium

Right ventricle

eft Vventricle

Aorta to
systemic
arteries

Systemic
veins




Hemodynamics
Oxygenation
Low pH




Severe metabolic acidosis




pH over 7,X ?






THANK
YOU




