Acute Respiratory Failure ( anaznsmsalagauasaunwais )
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Type |, Acute hypoxic respiratory failure (AHRF)

2. Type ll, Ventilatory failure
3. Type lll, perioperative respiratory failure
4. Type IV, Shock
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Type | Acute hypoxic

Type Il Ventilatory

Type Il Perioperative

Type IV Shock

Mechanism Qs/Qt V, Atelectasis Hypoperfusion

Etiology Airspace flooding 1.CNS drive 1.FRC 1.Cardiogenic
2.N-M coupling 2.CV 2.Hypovolemic
3.Work/dead-space 3.Septic

Clinical description 1.ARDS 1.0verdose/CNS injury 1.Supine/obese, 1.MI, pulmonary

2.Cardiogenic pulmonary

edema

3.Alveolar hemorrhage

2.MG, polyradiculitis/ALS,

botulism/curare

3.Asthma/COPD, pulmonary

fiborsis, kyphoscoliosis

ascites/peritonitis, upper

abdominal incision, anesthesia

2.Age/smoking, fluid overload,
bronchospasm, airway

secretions

hypertension

2.Hemorrhage,

dehydration, tamponade

3.Endotoxemia,

bacteremia

ALS = amyotrophic lateral sclerosis; ARDS = acute respiratory distress syndrome; CNS = central nervous system; COPD = chronic

obstructive pulmonary disease; CV = cardiovascular; FRC = functional residual capacity; N-M = neuromuscular; Qs/Qt =

intrapulmonary shunt; V, = alveolar ventilation
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AndnAnamnzaewsiazalin  fnanin

maznsngladuiaainaainilan (lung failure) 1 Uaalau (pneumonia) Wae interstitial lung
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respiratory failure) Lerifﬁ’]mm&;ﬁmmmﬁﬁﬁm(pump failure) 11 drug overdose, neuromuscular
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type Il respiratory failure) Ingananuaandiaulwdanmisonld uasneUzRg1AyI89 pump failure

o

Aa NeanNszAuAiLaulaeanlafluaengs (317 1)

Respiratory Failure

Lung failure Pump failure

Gas exchange Yentilatory failure

failure manifested manifested by

by hypoxemia hypercapnia
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gﬂ‘m 1 RMUNTUAURN respiratory failure
AINITNNAR/UN (clinical manifestation)
a1nsuazeaInsuanstedfthenunfiaaninznismeladumacutialéiilu 3 ngu(eneeh 2) Tun

dl a dl o Y a ¥ ! b4 d‘l
1. ansninaannisann liinan1en1sungladniman L 1% 1@ Wildag anlsadantion va

2. 2NNIAARINNNTUNARENTLAL (Hypoxemia)
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3. anmAnanAfuerlneanlasAe (Hypercapnia)
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Hypoxemia

Hypercapnia

Tachycardia

Anxiety

Diaphoresis

Altered mental status
Confusion

Cyanosis
Hypertension

Hypotension

Somnolence
Restlessness
Tremor

Slurred speech
Headache
Asterixis
Papilledema

Coma




Bradycardia Diaphoresis
Seizures
Coma

Lactic acidosis
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NENBHTTZANGNVRINENTMNALaaNLa (pathophysiology of respiratory failure)

Hypoxemic (type |) respiratory failure

2. N1 Hypoventilation
3. nswanilasuinalindng ( diffusion impairment )
4. Ventilation/perfusion mismatch

5. Right to left shunt
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Low mixed venous oxygen ( P¥02)

TILFATINAAZN AN alveolar-arterial oxygen tension difference [(A-a)PO,] LLazN19ABULUB

Aantsifieandiauuanseiill lnannasileandianluussan ARILazn192 hypoventilationazlp
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NMIANUIUNIAN (A-a)PO, gradient siuanAtannng alveolar gas equation AYH
PAO, = PO, — (PACO,/RQ)

TneiannslEuannuduiugTzdng partial pressure of oxygen in alveolar gas (PAO,),
partial pressure of inhaled oxygen (P10,), partial pressure of alveolar carbon dioxide (PACO,) %xﬁﬁ
Aln&Assiulwdentag asarunsounuliifiag PaCo,, Lazen respiratory quotient (RQ) Fawin
VCO,/NVO, (VCO, = carobon dioxide output, VO, = oxygen uptake) Tnefidniuinfu 0.8 PIO,

'@u'ﬂgj Y1 fractional concentration of inspired oxygen (FI0,), barometric pressure (P,) WAE partial

pressure of water vapor (PH,0) in humidified gas AANNNT
PIO2 = FIO, (Pg - P,y0)

A mFuauialillemelanauuniiiesnseAutinnzia FIO,= 0.21, Py= 760 mmHg, P,,,, = 47 mmHg,

RQ = 0.8 axlfiA1 PAO, AsaunIs
PAO, = 0.21(760-47)-(PaC0,/0.8)
PAO, = 150 — 1.25XPaCO,
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Age (years) PaO, (mmHg) PaCO, (mmHg) A-aPO, (mmHg)

20 84-95 33-47 4-17
30 81-92 34-47 7-21

40 78-90 34-47 10-24
50 75-87 34-47 14-27
60 72-84 34-47 17-31
70 70-81 34-47 21-34
80 67-79 34-47 25-38

nAniamiamelagringfities szauimzia FIO, 0.21
Hypercapnic (type Il) respiratory failure

AMNANNIT PaCO, = k VCO/V, (1
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INALYINTL 0.863

EXD_

k = Anpsi (constant of proportionality)
VCO, = CO, production

V,= alveolar ventilation

v
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1H8991N V,= V.-V, Tned V. = minute ventilation, V, = dead space ventilation #9114
PaCO, = kVCO,/ V. -V, (2)

PaCO, = kVCO,/ V.(1- V/ V,;) V; =tidal volume, V /V,= dead space fraction
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1. VCO, Wnaulpa® V, s n1aginnlii CO, production Winau lAun hyperthermia n1s

&u(shivering) 1138019 ARNNIWWNTBS muscle tone Lﬁﬁuﬁwﬂum‘zﬁmméﬂw tetanus a4
1uﬂuﬂﬂaLﬁlﬂ VCO, Lﬁ'ﬁ”u $4NNEIAE compensate Tmﬁﬂ’m‘ﬁlu minute ventilation Lﬁlfﬂ
Fn9eLUas PaCo, 1A Lwﬂuijﬁfmﬁﬁ ventilatory capacity Leiad Msifind e
VCO, axiinlif load sy el Paco, Wsdwld

2. Hypoventilation (V; aAa3 ) 1114 neuromuscular weakness, drug-induced respiratory
depression, obesity hypoventilation syndrome, hypothyroid

3. V,/V, (dead space)iaiu 11U advance emphysema Igiszaliang PaCo, dnaztiaau

e dead space ventilation 1A%N41 50% U84 total ventilation (V4 V;>0.5)
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AUAARILTANYI LANANENITINL AR NLUAIRAUNAY (etiology)

1. Acute hypoxemic respiratory failure
aunsauLamenafia AT 2 9tin (119799 4) 1Gun diffuse pulmonary abnormalities
waE focal pulmonary abnormalities

2. Acute hypercapnic respiratory failure (A1319% 5)
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AINA19T19FIUNARINNN9E hypoventilation 1178 dead space WXTW &N 1A~
n19% hypoventilation Mal&anANRAUNRT89s2LLLTE a1 ME91Na1e neuromuscular
tranmission 1l319a89M39anialnG uazninevinliiiansinaesnanuiienldlunng

werla (respiratory muscle fatique) @auanwnyvinlii dead space Wau lAun upper

airway obstruction M?‘@T?ﬂqmuiﬂ\‘lwm (chronic obstructive airway disease)

;119999 4 wansame i liifia Acute hypoxic respiratory failure

Diffuse pulmonary abnormalities Focal pulmonary abnormalities
Cardiogenic pulmonary edema Lobar pneumonia
ARDS Atelectasis
Diffuse infectious pneumonitis Pulmonary contusion
Alveolar hemorrhage Alveolar and pulmonary hemorrhage
Pulmonary alveolar proteinosis Reperfusion pulmonary edema
Reexpansion pulmonary edema

A13197 5 memm&;ﬁﬁﬂﬁlﬁm Acute hypercapnic respiratory failure

Decreased central drive Muscle abnormalities
Drugs (sedatives) Muscular dystrophy

Central nervous system diseases (encephalitis, stroke, trauma) | Disuse atrophy

Altered neural and neuromuscular transmission Prematurity
Spinal cord trauma Chest wall and pleural abnormalities
Transverse myelitis Acute hyperinflation

Tetanus Chest wall trauma (flail chest, diaphragmatic rupture)




Amyotrophic lateral sclerosis Lung and airways diseases

Poliomyelitis Acute asthma
Guillain-Barre” syndrome Acute exacerbation of chronic obstructive pulmonary disease
Myasthenia Gravis Upper airways obstruction

Organophosphate poisoning

Botulism

N5 UARLUASNITAUUEILIUR
nsatadadaulrnjandaainainisuazainisuanaiuvan dsznauniuan arterial blood gas
(ABG) Tngnsitiasedsznavufing
1. N1991A48 acute respiratory failure TnganAalsedRLazmnTIaTINNIY FINALNG ABG(gﬂﬁ 2)
2. RMUUNTUALRY acute respiratory failure
3. esungANRALUNANIeNeNS4TIINeN (pathophysiology)

4. wlsaisentzmiluanve

| HYPOXEMIA \
e | IsPaco2i d? | Mo
,[,7 5ra INncreasea - —,l,
| Hypoventilation | | Is PAD2-Pa02 increased? |
[ 1sPAO2-Pa02 increased? | 0 ‘ |
[ Is low PO2 correctable with 027 | [ l, Inspired PO2 |
i ) No | Yes 1. High altitude
2. | Fi02
Hypoventilation Hypoventilation plus [ ]
alone Another mechanism
V/Qmismatch
1. |, Respiratory drive
2. Neuromuscular disease
1.Alveolar collapse 1.Airways disease (asthma, COPD)
(atelectasis) 2.ILD
2.Intraalveolar filling 3.Alveolar disease
(pneumonia, pulmonary 4.Pulmonary vascular disease

edema)
3.Intracardiac shunt
4 Mascular shunt within lung
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N195NEN (treatment)
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1. wiilannaz hypoxemia LA hypercarbia
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3. §nw cardiac output liagluszAuinAviseLin cardiac output §15
4. Fnunleaniiluanive
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nnsuntaniag hypoxemia WA hypercapnia
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DO,=Q X (1.34 X Hb X Sa0,) + (0.003XPa0,)
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@BALAd(0xygen content) a1y aanTiauazaneluinaennn wililedann arterial oxygen saturation
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Az Pa0, dAnnudunusiuniuanslu oxygen dissociation curve(3iil 3) agiiiuinen PaO, Aitinri
60 mmHg azifiuA1 Sa0, Nlszunnl 90% 9k PaO, AMNIIHANNNAZIININAT Sa0, AZANAIAINN
1 < o :}I s =X o o 4 1 dl dl o YN Y
RAUWNTIALTI mﬂuusluﬂﬂﬁ"iﬂﬂ%ﬁ"]@\iﬂ')ﬁ‘ﬁ‘ﬂﬁﬂ’]ﬁ‘tﬂ‘]ﬂl'ﬂ\‘i Pa02 Iﬁqﬂdﬂ'}’] 60 mmHg LW@Wﬂxﬂﬂlﬁiﬂﬁﬁ
Sa0, M 90% Tneanaazlfiaandianlucnunig low flow oxygen device(l4 nasal cannula, simple
face mask, partial rebreathing mask Wa¥ non-rebreathing mask ﬁl%ﬁu‘ﬁﬂﬂ) 1138 high flow oxygen

1 v v v
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device (113 venture mask) visaanases iy positive pressure ventilation (PPV) Gaianuatiaiuiy

Y v

annazaaaiftle sedindihanalanavan dnsnisuialalamsi fldaasld low flow oxygen device a4
azlfiAn Fio, ladmsh aasald high flow device unu usitingjilaaatlunnag distress ¥a impending
respiratory failure finasazlfsunislavadoannala (As19h 6)uazliin1staemiela (assist

ventilation) (m'a"]\‘]ﬁ 7)
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1. Apnea

2. Loss of airway protective mechanisms

3. Inability to clear secretions

4. Upper airway obstruction

5, Progressive hypoventilation and worsening respiratory acidosis
6. Progressive hypoxemia despite supplement oxygen

7. Progressive general fatigue, tachypnea, use of accessory

respiratory muscles, or mental status deterioration
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1. Inadequate ventilation to maintain pH
2. Inadequate oxygenation

3. Excessive breathing workload

4. Congestive heart failure

5. Circulatory shock

A7UN3TUABY hypoxemia N1H hypercapnia G9a1aazat lungu hypoventilation sawan COPD
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TuiTaqiiuiinisld noninvasive ventilation ( 1w CPAP, BIPAP) lufjtlhaniunfaanismala
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daevingla tneanizfilae COPD, acute cardiogenic pulmonary edema wazngu&Lae NN NANiL
Hm1ng(immunocompromised patients) d@awlunga hypoxic respiratory failure Aiuaniniaann

cardiogenic pulmonary edema 1 pneumonia, acute lung injury/ARDS WLANHERINNIANNAIE
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At laiuusin lildiuial  lwnsdiaull lungualdvianisgaanismalalaanislid NIV azfiasléizunig
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ANNANAL

;113799 8 sl lunisdnaangiaenmunzansianisld noninvasive ventilation(NIV)

1. Need for ventilatory assistance? 2. Contraindications for NIV?
Moderate to severe dyspnea Respiratory arrest
Tachypnea (>24 for hypercapnic, >30 for hypoxemic) Medically unstable
Accessory muscle use Unable to protect airway
Abdominal paradox Excessive secretions
PaCO2 >45 mm Hg, pH <7.35 Agitated, uncooperative
PaO2/FIO2 <200 Recent UGI or airway surgery

Unable to fit mask

UGI = upper gastrointestinal

dl a v o 7 1% dl A . . . .
19197 9 ﬂ’]ﬁ‘[ﬂﬁﬁ]’mLL@:?L[ZJ’]?Z’NGLHQ‘]JQﬂﬂ’]‘):ﬁﬂ’]ﬁ‘ﬁ’]ﬂi@@ﬂL‘Vi@')‘l’]sl‘ﬁ noninvasive ventilation

Subjective Ventilator parameters
Mask comfort Air leaking
Tolerance of ventilator settings Adequacy of pressure support
Respiratory distress Adequacy of PEEP
Physical findings Tidal volume (5-7 mL/kg)
Respiratory rate Patient-ventilator synchrony
Other vital signs Gas exchange
Accessory muscle use Continuous oximetry (until stable)
Abdominal paradox ABGs, baseline and 1-2 hrs, then as indicated
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