Respiratory Failure Tutorial

On the Hospital Daily Progress Note suite of templates, there is a tutorial on Respiratory Failure.

You can find that tutorial by clicking on this link. In SETMA’s EMR this function is found by:

e Accessing the Daily Progress suite of templates
e Clicking on Plan/Comment button in the list of navigation tools.
e Clicking on the box under the heading categories.
e Selecting the option for Respiratory Failure.

When the Respiratory Failure option is made, the following pop-up appears.
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This template has a number of special features:

e At the top of the template is a function entitled Which Type of Failure? When that
button is depressed the following appears:
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Type of Respiratory Failure

Chronic Failure

pH= 7.3
Acute, Type | Failure Acute, Type 2 Failure
pH=7.3 pH =73
Lowy oxygen ARD normal-to-lowve Paco2 Lowy oxygen and PaC02 betyween 55 - 60

Acute vs. Chronic
Acute hypercapnic respiratory failure develops over minutes to hours; therefare, pH is less than 7.3, Chronic
respiratary failure develops over several days or longer, allovving time far renal compensation and an increase
in bicarhonate concentration. Therefore, the pH usually is only slightly decreazed. The distinction between
acute and chronic hypoxemic respiratory failure cannot readily be made on the baziz of arterial blood gazes.
The clinical markers of chronic hypoxemia, such as polycythemia of cor pulmonale, suggest a long-standing
disarder.
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This allows for a designation of the kind of respiratory failure.

e To the right of the Which Type of Failure button is a button entitled Causes. When that
button is depressed a pop-up appears which is entitled, Common Causes of Acute
Respiratory Failure.
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Common Causes of Acute Respiratory Failure

Type | Failure {hypoxemic)
[ Chronic bronchitis and emphysema (COPDY
™ Prieumanis
[ Pulmonary edems
r Pulmonary fikrosis
[T asthms
™ Preumothorssx
[ Pulmonary embalisn
r Pulmonary artery hypertension
™ Preumoconiosis
[ Granulomstous ung dizeazes
i Cyandtic congenital heatt dizeaze
™ Adut respiratary distrezs syndrome
[ Fat embolism syndrome
[ Hyphoszcholiosiz
[ Ohesity

Type Il Failure {hypercapnic)

W Chronic bronchitis and emphysema (COPDY
[ Severe asthms

[~ Drug overdose

r Poisonings

r Myaszthenia gravis

[ Palyneuropathy

[ Poliomeyelitis

r Pritnary muscle dizarders

r Porphyria

[ Cervical cordotomy

[ Head and cervical cord injury

r Pritnary alvealar hypoyentilation
r Obesity hypovertilstion syndrome
W Constipation

[ Pulmonary edems

™ Adut respiratary distress syndrome
r My xedema

[ Tetanus

™ Heroin overdoze

[ Guillan-Barre Sy ndrome

[T Chest wall deformities
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This function allows the provider to designate whether the patient has Type I or Type 11
respiratory failure and what the cause is believed to be.

o Immediately under the Type of Failure is a button which is entitled Progress.
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This allows for the patient’s progress toward extubation to be monitored and quantified.

o The next unique function is immediately below the first and third functions and is
entitled Pulmonary Mechanics Help.



Pulmonary Mechhelp

Pulmonary Mechanics Help

[These are the physiological meszurements and are not used in clinical practice. Ywhen you order pulmaonary
mechanics in clinical practice, you will receive the following measurements: sportaneous bresthing rate, negative

inspiratory force, tidal volume and vital capacity )

Peak Airway Pressure

Abnormal value is grester than 25 cm H2O.

Peak airvway pressure iz measured at the airvway opening and is
rautinely dizplayved by mechanical vertilators. t represents the
total pressure needed to overcome the inspiratory flow resistance
(resiztive pressure), the elastic recail of the lung and chest

weall (elastic pressure and the alveolar pressure present at the
beginning of the breath (positive end-expiratory preszure [PEEP]).
Any elevation in Peak Airway Pressure should promgt
measurement of the end-inspiratory pressure (platesu prezsure)
by an end-inspiratory hold maneuver to determine the relative
contributions of rezistive and elastic pressures.

Elastic Pressure

Elastic pressure is the product of the elastic recail of the lungs
and chest wall (elastance) and the volume of gas delivered. For
a diven volume, elastic pressure iz increased by increazed lung
stitfness (as in pulmanary fibrosis) ar restricted excursion of the
chest wall or diaphragm (eg. Tense ascities). Because elastance
iz the inverse of compliance, high elastance is the zame az low
compliance. Anincrease in elastic pressure (=10 Ch H20)
suggests decreased lung compliance from edema, fibrozis, or
Iobar atelectasiz; large pleural effusions or filbrothorax; or

extrapulmonary restrictions as may arize fram circumferential burns

ot other chest wall deformity, ascites, pregnancy, oF massive
obesity.
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Resistive Pressure

The resistive pressure is the product of circult resistance and
airflowe . In the mechanically vertilated patient, resistance to
airflovy occurs inthe ventilator circuit, the endottracheal tube,
and most impartantly, in the patient's sivways. Note that

even when these factors are constant, an increasze in airflow:
increases resistive pressure. &n abnormal value for resistive
preszure iz =10 cm H20, which suggests plugging of
endotracheal tube with secretions, intraluminal mass, increased
intraluminal secretions, or branchaospasm.

Intrinsic PEEP

End-expiratary pressure inthe alveol is normally the same as
atmoszpheric pressure. Yhen the alveiol fail to empty completely
because of airyway obstruction, airflosy limitstion, or shortened
expiratory time, the end-expirstory pressure may be positive
relative to the attmosgphere. This pressure is called intrinzic PEEP
or autaPEEPR tao differntiate it from externaly applied (therapeutic)
PEEF, which is et by adjusting the mechanical vertilstory or by
adding a maszk ta the airvway that applies positive pressure
throughtout the respiratory cycle. The demonstration of intrinsic
PEEP =hauld prompt & search far causes of sirflow obstruction
(eq. Airvway secretions, bronchospasm), athough & high minute
vertilation (=20 itersiminute) alone can result in intrinsic

PEEF in & patient with no sirflowe obstruction. If the cause is

air flowy limmitation, intrinsic PEEP can be reduced by zhartening
inzpiratory time (ie. Increasing inspteatory flosy) or reducing the
respiratory rate, thereby allowing a grester fraction of the
respiratory cycle to be spend in exhalation.

spontaneous breathing rate,
negative inspiratory pressure,
tidal volume and

vital capacity.
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This pop-up describes the physiology of pulmonary mechanics and describes the elements of
pulmonary mechanics which will indicate whether the patient is ready for extubation. The
pulmonary mechanics necessary for determining if the patient is ready for extubation are:

The fifth unique feature of the Daily Progress Note Respiratory Failure template is
entitled Rapid Shallow Breathing Index (RSBI).
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The rapid shallowy bresthing index (RSEBI) is the ratio determined by the frequency () divided by the tidal
volume (%171, An RSBl =105 hasz been widely accepted by healthcare professionals as a criteria for
weaning to extubation and has been integrated into most mechanical ventilstion weaning protocals .

Failure of vweaning from mechanical vertilation is thought to result from an imbalance betvween respiratory
muscle capacity and respiratory demand. The ratio of respirstory rate to tidal volume (15T, rapid shallow

breathing inde:x) during spontaneous unzupported respiration increases when thiz imbalance existz, and

may predict the succesz or failure of weaning from mechanical ventilation.
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Rapid Shallow Breathing Index (RSBI)

RSBl = respiratory rate [ tidal volume (in liters)

If the RSBI is above 100 the patient cannot be extubated. The RSBI is calculated automatically

by the EMR.

e At the bottom of the third column is a function entitled New Ventilator Settings
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Post Intubation Orders

Tirate FIOZ to keep saturation == I

[T xR portable STAT

[T 2BGs in 20 minutes

[~ continuous pulse oximetry

Sedstion

a Morphine sulfate 2-10 mg 1% g 1 hour PRN agitation
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meg VP o 1 hour PRI agitation
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This allows a provider to create new ventilator settings which will print out on the order set and

which then can be placed on the inpatient chart.




e The seventh and last unique feature of the Daily Progress Note Respiratory
Failure template is launched by clicking the last button in the third column which is
entitled Preparation for Extubation.
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This template gives the criteria which need to be met before extubation can be undertaken.



