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Physiologic Interpretation for the Respiratory Therapist

«/ Monitor Perfusion
+ Interpret ETCO,

"-. CARDIAC ARREST JIMPAIRED PERFUSION JREDUCED CO, TRANSPORT

R Understanding medication effects through ventilation and perfusion
R Focus on physiologic response, not medication administration

R Emphasis on capnography and circulation monitoring

R Respiratory therapist as physiologic observer
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Respiratory Therapist
Scope During ACLS

.;U| .;U| .;U| .;U|

Maintain airway patency
Provide effective ventilation
Deliver oxygen to alveoli
Remove carbon dioxide

S \QA * Severely Reduced

B
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Learning Objectives

Identify ETCO,s Role During ACLS
e Identify ETCO, 's Time 3 ‘

@ Perform Proper Ventilation Technique

e Perform Proper Ventilation
Technique

Learning Objectives

Interpret Capnography Waveforms

R Physiologic purpose of ACLS medications e Interpret Capnography

F;Q Relationship between circulation and ventilation CHbrdinSIE D e A
R Capnography as indicator of perfusion @ Resuscitation Team i
R Physiologic indicators of improving circulation
R éeAN R My>AE dA CENr?ero/\A/\c,?' %




Physiology of Cardiac Arrest

.;U| .;U| .;U| .;U| .;U|

Loss of effective cardiac output

Oxygen delivery to tissues stops

Carbon dioxide transport stops

Cellular hypoxia develops rapidly
Ventilation alone cannot restore perfusion

H's and T's - Causes of Cardiac Arrest

& Hypovolemia

& Hypoxia

@ Hydrogen lons (Acidosis)
@ Hyperkalemia / Hypokalemia
@ Hypothermia

@ Hypoglycemia

€72 Toxins / Tablets
@ Tamponade

@ Tension Pneumothorax

7 ThrombosiS (Myocardial / Pulmonary)

72 Trauma




ACLS Medication Recommendations

Part 2: Specific Arrhythmias Management

Stable Wide Complex Tachycardia

Adenosine
~— Amiodarone
AVOID: Verapamil

P u rp OS e Of AC L S M e d I C a'tl O n S Polymorphic Ventricular Tachycardia * With prolonged QT (Torsades de Pointes)

6 Magnesium e Magnesium
— e Lidocaine or amiodarone

.;U|

Improve coronary perfusion pressure

Regular Narrow Complex Tachycardia » Vagal maneuvers
R Stabili di | ical BvF » Adenosine
: tabilize caraiac electrical activity 0 Vagal maneuvers = :
W, « Diltiazem or verapamil
R Improve cardiac contractility Atrial Fibrillation or Flutter with RVR * Beta-blocker or diltiazem
R Correct metabolic disturbances | &, Beta-blocker or diltiazem e
Symptomatic Bradycardia o Treat _reversible causes
Treat reversible causes seaanine .
\V / « Epinephrine or transcutaneous pacing

Educational Note: Many other drugs are used during code management, but for this module, we have
focused on the most commonly used ACLS medications. Additional drugs will be covered in another lecture series.




Ventilation and Circulation Relationship

R Ventilation delivers oxygen to lungs

R Circulation delivers oxygen to tissues
R >daE&0? AAnde AN E&NA?EAr >AE aAe K?AT

Ventilation and Circulation Relationship

Delivers O, to Delivers O, to

pulmonary capillaries brain and body

7 :
w V' Returns CO, = Returns CO5 to

to the lungs ~ the lungs

Educational Note: Many other drugs are used during code management, but for this module,
we have focused on the most commonly used ACLS medications. Additional drugs will be
covered in another lecture series.




Epinephrine

Physiologic Mechanism

R Alpha -adrenergic vasoconstriction

R Increased systemic vascular resistance

R Increased coronary perfusion pressure

U@ Vasocostriction
& Blood pressure
- @ Cerebral perfusion

) Heart rate
@ Contractility

& Coronary perfusion i




@ First-line medication in cardiac arrest :
N/ according to AHA guidelines -

Points to Remember: Epinephrine ¢
Physiologic Effects

-/
Restores coronary perfusion pressure, ‘3{ -

raising chances of ROSC

e v Vasoconstrictive effects increase
E , £/ blood pressure to the brain
R Improves coronary perfusion : @ Raise ETCO, indicates A ~
/' improved circulation . Wap l‘:’}p‘qgﬁl_f“lgw e

R Improves systemic perfusion
R Improves oxygen delivery



Amiodarone

Physiologic Mechanism

R Stabilizes cardiac electrical conduction
R Restores organized cardiac rhythm

Amiodarone:
Class Ill Antiarrhythmic

HOW AMIODARONE WORKS

Prevents unwanted conduction
(J excitability of heart tissue)

A x5

@& Restores healthy electrical acti\;ify%
N X
& Stabilizes arrhythmias

Q Blocks stray impulses

S T

Side Effects of Amiodarone

COMMON RARE

~ NAUSEA Ote ~ OPTIC NEUROPATHY
~ VOMITING —> LEADS to BLURRED VISION
v WEIGHT LOSS ~v MEMORY LOSS
« BLUISH-GREY ~ CONFUSION

SKIN DISCOLORATION ~ PERIPHERAL
~ LIVER DISEASE
~ HYPERSENSITIVITY

with LONG—-TERM USE

+~ NAUSEA ~ OPTIC NEUROPATHY —>
v VOMITING = —> LEADS to BLURRED VISION
~ WEIGHT LOSS /\ ~ MEMORY LOSS

«~ BLUISH-GREY f ~ CONFUSION —
~ SKIN DISCOLORATION ~ PERIPHERAL Y]
~ LIVER DISEASE NEUROPATHY




Points to Remember: Amiodarone

.m| .m| .m| .m|

Stabilizes cardiac rhythm
Improves cardiac output
Improves perfusion
uBnee¥W¥ Nr My >AE

Points to Remember:
Amiodarone

Stabilizes cardiac electrical activity
during life-threatening
ventricular arrhythmias

Helps terminate ventricular fibrillation
and ventricular tachycardia
when electrical instability persists

Q

Improves the likelihood of restoring
coordinated cardiac contraction

Supports restoration of effective
circulation by allowing the heart
to resume organized electrical function

QEE

Improvement in perfusion may
be reflected by a gradual rise

in ETCO,
éa Does not directly increase /
\NF/ perfusion pressure, fff iy
but restores the electrical =

conditions necessary for circulation

@ Used when defibrillation and initial : ‘f‘ R -
\J resuscitation efforts have not S L/ A~
restored a stable rhythm ‘i; 78 oA

Used when defibrillation and initial resuscitation efforts
have not restored a stable rhythm




Lidocaine

Physiologic Mechanism

R
R

Suppresses ventricular arrhythmias
Stabilizes myocardial electrical activity

idocaine — Class IB Antiarrhythmic

Restores Normal
Electrical Activity

e Stable Rhythm
e Organized Contraction

Abnormal Electrical Activity
(Ventricular

Arrhythmlas) ((/ ; - 4\

~ Cellular Level (Conductlon Block) b } ® Ventricular Arrhythmias ¥

Na* Channels Blocked %@‘:}ZJ’ /;’ | Q/ Rhythm Stabilized
' % Better Cardiac Output

Stablllty
S rd A




Points to Remember: Lidocaine
Class IB Antiarrhythmic

Stabilizes Cardiac Electrical Activity by  chaotic Stabilized

: Lidocaine
Blocking Abnormal Impulses ;

| « Prevents rapid, abnormal electrical signals
in ventricular tissue

h -« Helps terminate ventricular fibrillation (VF)
% and ventricular tachycardia (VT)

Points to Remember: Lidocaine

w « Restores organized electrical activity

= improves coordinated contraction Improved

-~ ‘Contraction

R Stabilizes myocardial electrical activity W « Supports restoration of effective circulation =

R Improves cardiac output <, when arrhythmias cause cardiac arrest

R Improves perfusion Im_provec] Perfusion - E Does NOT directly ¥ Perfusion Pressure

R uBnaeeW Nr My >AE Gradual ¥ ETCO, ‘th\f M| - Restores Electrical Stability Needed for Circulation

(] Used when VF[ VT persists despite Defibrillation & CPR




Atropine:

Anticholinergic Drug

- How Atropine Works

« Blocks acetylcholine at
muscarinic receptors (M1-M5)

« Opposes vagus nerve effects

v Interrupts parasympathetic
(rest & digest) responses

Atropine

Side Effects of Atropine
Physiologic Mechanism COMMON SERIOUS

v Increased heart rate v Palpitations (irregular m
v Dry mouth D T heartbeats) \ ‘
R Blocks parasympathetic influence + Blurred vision v Confusion /Hallucinations

v Constipation

R e e « Urinary retention &74) v Acute glaucoma @

SERIOUS

¢ L____© « Palpitations = -
- e Badid o (irregular heartbeats) € )" 5
T SLuliauggy » =

« Confusion /

M S b x Hallucinations €
Ateropine == Nicotinic @,4 \
Receptor « Acute glaucoma ¢S Q

* Caution needed in elderly & those with glaucoma




Points to Remember:

R Increases heart rate

R Improves cardiac output

R Improves perfusion

R uBnaeeW Nr My >AE

Atropine

ﬂ Points to Remember:
' Atropine

How Atropine Works

+/ Anticholinergic that blocks
parasympathetic effects °
primarily through vagus nerve =/~
inhibition

« Used to treat bradycardia by
blocking the vagus
(parasympathetic) slowing
the heart rate

« Increases heart rate by reducing
vagal inhibition =

« Useful for significant bradycardia ;
accompanied by low blood pressure,
poor perfusion, and a decreased ETCO,

« Blocks acetylcholine at muscarinic receptors (M1-M5),
allowing the heart’s natural pacing to predorninate

' Expected results include an improved
heart rate and better cardiac output

« Blocks acetylcholine at muscarinic
receptors (M1-M5), allowing the
heart’s natural pacing to predominate

« Expected results include an L
improved heart rate and &y D o

better cardiac output = /




Magnesium

Physiologic Mechanism

R Stabilizes myocardial conduction
R Treats torsades de pointes

" Magnesium —

for Cardiac Arrest

v Treats Refractory V-Fib/V-Tach v Used in Torsades de Pointes

v Helps restore normal rhythm in cases v First-line treatment for this

resistant to defibrillation specific type of polymorphic
ventricular tachycardia

TS

« First-line treatment for
this specific type of poly-
morphic ventricular
tachycardia

v Helps restore normal
rhythm in cases resistant
to defibrillation

7
v Corrects Low /
Magnesium Levels

v Restores magnesium levels
as a deficiency can contribute
to arrhythmias

1)\ for Emergencies

v Given intravenously
in emergency settings

v Magnesium Sulfate Tobs Mt Fore

v Restores magnesium levels as
a deficiency can contribute to
arrhythmias

“VALID USES OF MAGNESIUM SULFATE
IN CARDIAC EMERGENCIES

; + Ventricular Fibrillation =

/ | ¢
\( /‘//‘ . [':AGNESIUM | v Ventricular Tachycardia
b pre——) k.
a = v PR v Torsades de Pointes

© Study.com




= Magnesium
e During a Code Blue

v Administer Magnesium < Commonly given for
Sulfate (MgSO,) Torsades de Pointes

v Helps stabilize the heart muscle
and restore normal rhythm

AN

v Typically 1-2 grams IV
over 5-10 minutes (

| V-FIB /V-TACH
ol 2 (5 OR
+ Monitor ECG & v Watch for
Vital Signs Hypotension &
« Check to see if rhythm Resplrat.ory
Depression

. Monitor BP and
respiratory rate closely

Points to Remember: Magnesium {/

- « Have Calcium Gluconate J Continue Standard ACLS

R Stabilizes rhythm
_ Ready! Protocol
R Im proveS perfUSion + On hand to counteract v Give magnesium sulfate
‘ magnesium toxicity in addition to CPR,
= defibrillation,

if needed

R uBnaeeW Nr My >AE
© Continue Standard ACLS
Protocol

+ Give magnesium sulfate in
addition to CPR, deribrillation,
epinephrine, etc.

Ready!
'« On hand to counteract
magnesium toxicity if needed

Give magnésium according to,evidgqge-based-guiaelines‘:
=2 and in appropriate cases. s :

© Study.com




Sodium Bicarbonate

Physiologic Mechanism

R
R

Corrects metabolic acidosis

Improves myocardial function

- Sodium Bicarbonate =
: for Use in a Code

ases
A

1. Assess Blood.G
(ABGS) o

v/ Confirm severe metabolic acidosis

with ABGs before using sodium
bicarb (ph < 7.1) - 3
P | BICARBONATE

’/

2.1 mEq/kg IV Push T
 Typical dose of 8.4% (3 3 Dl TR
sodium bicarbonate

8.4% '
@/ SODIUM

BICARBONATE

| INJECTION, USP

SODIUM
BICARBONATE
INJECTION, USP.

42
=
Y L R

T,
{" 4

7 §

4. Watch for Key Effects

 Used when metabolic acidosis v Increases blood pH
is confirmed with pH < 7:1 v Temporary drop in potassium
or pCO, is significantly elevated (K*)

v Monitor ECG
for narrowing
of QRS complex |siz s © Lo

5. Have Calcium Gluconate
Ready

« Counteracts hyperkalemia

(risk increases when acidotic)

~ / Use along with CPR, defibrillation,
- epinephrine
./ Follow tatest ACLS guidelines

© Study.com




Points to Remember: Sodium Bicarbonate

R Corrects acidosis

R Improves cardiac function

R Improves perfusion

R uBnaeeW Nr My >AE
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