





Definitions:

Drugs: chemical agents used m the diagnosis,
tredatment, or prevention of disease.

Pharmacolo ’r%\y ’rhe study of drugs and their
actions on the body.

Pharmacokinetics: the study of the basic
processes that determine the duration and
intensity of a drug's effect.

Pharmacodynamics: the study of the
mechanisms by which 5pecn‘|c rug dosages act
to produce biochemical or physiological changes
in The body.
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Eight Rights of Medication
Administration

Right Patient

Right Medication
Right Dose

Right Route

Right Time

Right Documentation
Right Reason

Right Response

Dr. Shiv Yadav, Mount Abu, India
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1. Epinephrine
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Table 1 Adrenoceptor types, locations, and physiological responses

Adrenoceptor type Primary location(s) Response when stimulated
o Arteries, arterioles, veins Constriction
aty Gastrointestinal tract Decreased tone, motility, and
secretions
B Heart Increased heart rate and force
of contraction
Bo Skeletal muscle blood vessels  Dilation
Coronary arteries Dilation
Bronchial smooth muscle Qelaxation




Vasoactive medication receptor activity and clinical effects

Drug Receptor activity Predominant
clinical effects
Alpha-1 Beta-1 Beta-2 Dopaminergic
Phenylephrine +++ - - - SVR | 1, CO /]
Norepinephrine +++ ++ - - SVR 1 1,CO /1
Em====)  Epinephrine +++ +++ ++ i CO11,SVR | (low

dose) SVR/|
(higher dose)

Dopamine (meg/kg/min)*

0.5 to 2. - + - ++ CcO

5. to 10. + ++ i ++ CO1,SVR |

10. to 20. +44 ++ i ++ SVR 1 1

Dobutamine - +++ ++ - CO1,5VR |

Isoproterenol - +++ +++ - CO 1,5VR |



Epinephrine Indications Cardiac Arrest

e Cardiac arrest: VF, pulseless VT, e |V/IO Dose: 1 mg (10 mL of 1:10 000
Can be given via asystole, pulseless electrical activity. solution) administered every 3 to 5
endotracheal tube ¢ Symptomatic bradycardia: Can be minutes during resuscitation. Follow
considered after atropine as an alternative ~ each dose with 20 mL flush, elevate
Note: Available in infusion to dopamine. arm for 10 to 20 seconds after dose.
1:10 000 and 1:1000 ¢ Severe hypotension: e Higher Dose: Higher doses (up to
concentrations Can be used when pacing and atropine 0.2 mg/kg) may be used for specific
fail, when hypotension accompanies indications ([3-blocker or calcium
bradycardia, or with phosphodiesterase channel blocker overdose)
enzyme inhibitor. e Continuous Infusion: Add 1 mg
* Anaphylaxis, severe allergic reac- epinephrine (1 mL of 1:1000 solution) to
tions: Combine with large fluid volumes, 500 mL NS or DW. Initial infusion rate
corticosteroids, antihistamines. of 1 pg/min titrated to effect (typical
Precautions dose: 2 to 10 pg/min).
* Raising blood pressure and increasing e Endotracheal Route
heart rate may cause myocardial 2 to 2.5 mg diluted in 10 mL NS.
iIschemia, angina, and increased
myocardial oxygen demand. Profound Bradycardia or Hypotension

* High doses do not improve survival or 2 to 10 pg/min infusion; titrate to patient
neurologic outcome and may contribute  response.
to postresuscitation myocardial
dysfunction.
* Higher doses may be required to treat
poison/drug-induced shock.
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Adult Cardiac Arrest Algorithm

1
Start CPR
* Give oxygen
r

* Attach monitor/defibrillato

!

Yes / Rhythm \ No
l \shockable? /

!
<2€ VF/pVT ) C% Asystole/PEA )
v v
@ Shock ‘ @\ Eplnesphrine
+ + ASAP

10
-
-

CPR 2 min
IV/IO access
Epinephrine every 3-5 min
* Consider advanced airway,

capnography

CPR 2 min

e |V/IO access

v
< Rhythm \ No o
shockable? /

i i < Rhythm \ Yes

shockable? /

+ No
6
CPR 2 min

e Epinephrine every 3-5 min
» Consider advanced airway,
capnography

CPR Quality

* Push hard (atleast 2 inches
[S cm]) and fast (100-120/min)
and allow complete chest recoil.
* Minimize interruptions in
compressions.
* Avoid excessive ventilation.
* Change compressor every
2 minutes, or sooner if fatigued.
* If no advanced airway, 30:2
compression-ventilation ratio.
* Quantitative waveform
capnography
— If PETCO, is low or decreasing,
reassess CPR quality.

Shock Energy for Defibrillation

* Biphasic: Manufacturer
recommendation (eg. initial
dose of 120-200 J); if unknown,
use maximum available.

Second and subsequent doses
should be equivalent, and higher
doses may be considered.

* Monophasic: 360 J

Drug Therapy

* Epinephrine IV/10 dose:
1 mg every 3-5 minutes

* Amiodarone IV/IO dose:
Firstdose: 300 mg bolus.
Second dose: 150 mg.
or
Lidocaine IV/IO dose:
Firstdose: 1-1.5 mg/kg.
Second dose: 0.5-0.75 mg/kg.

Advanced Airway

* Endotracheal intubation or su-
praglottic advanced airway
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Assess appropriateness for clinical condition
Heart rate typically <50/min if bradyarrhythmia.

, !

Identify and treat underlying cause

* Maintain patent airway; assist breathing as necessary

* Oxygen (if hypoxemic)

* Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
* |Vaccess

* 12-Lead ECG if available; don't delay therapy

* Consider possibile hypoxic and toxicologic causes

!

3 Persistent
bradyarrhythmia causing:
“ No * Hypotension?
Monitor and observe <-——— * Acutely altered mental status?
- Signs of shack? Dosesetals
* Ischemic ches} discomfort? Atropine IV dose:
* Acute heart failure? First dose: 1 mg bolus
Repeat every 3-5 minutes
Yes Maximum: 3mg
5 1 Dopamine IV infusion:
Atropine Usual infusion rate is

5-20 mcg/kg per minute
if atropine ineffective:

; Titrate to patient response;
* Transcutaneous pacing

taper slowly.

mla"d_/o" - Epinephrine IV infusion: 4
-
Dopa n.o"n VRO 2-10 mcg per minute infusion
~ Titrate to patient response.
y * Epinephrine infusion s
e Myocardial ischemia/
infarction
* Drugs/toxicologic (eg.
6 calcium-channel blockers
Consider: beta blockers, digoxin)

© 2020 American Hoart Association

* Expert consultation
* Transvenous pacing

* Hypoxia
Electrolyte abnormality
(eg, hyperkalemia)
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2. Atropine Sulfate
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Assess appropriateness for clinical condition,
Heart rate typically <50/min if bradyarrhythmia.

l

(2)

| Identify and treat underlying cause
* Maintain patent airway; assist breathing as necessary
* Oxygen (if hypoxemic)
* Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
* |[Vaccess
* 12-Lead ECG if available; don't delay therapy

» Consider possible hypoxic and toxicologic causes

'

‘3 Persistent \‘\
- y bradyarrhythmia causing: D

4.) * Hypotension?

. Ne /” x
Mentorendebserve < Sanediamen !

* |schemic chest discomfort?

/
4 Atropine IV dose:
\ Acute heart failure? / { First dose: 1 mg bolus. _
e S.

Repeat every 3-5 minute

1 Yes Maximum: 3 mg.
s / Dopamine IV infusion:
Ny Usual infusion rate is
‘ Atropine B-20 ropia e it
If atropine ineffective: Titrate to patient response;
* Transcutaneous pacing taper slowly.
and/or Epine .
phrine IV infusion:
2 Wm 2-10 mcg per minute infusion.
Titrate to patient re nse.
_ * Epinephrine infusion Hhstmos e
; | 3 e Myocardial ischemia/
infarction
- * Drugs/toxicologic (eg,

calcium-channel blockers,

- - g~ e e Rav e Gt ST e




Organophosphate or carbamate insecticide or nerve agent poisoning

Autoinjector
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DOPADIC
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Vasoactive medication receptor activity and clinical effects

Drug Receptor activity Predominant
clinical effects
Alpha-1 Beta-1 Beta-2 Dopaminergic
Phenylephrine +++ - - - SVR | 1, CO /]
Norepinephrine +++ ++ - - SVR 1 1,CO /1
Epinephrine +++ +++ ++ - CO11,5VR | (low
dose) SVR/|
(higher dose)
I:> Dopamine (meg/kg/min)*
~  05to2. - + s ++ CO
~ 5. to 10. + ++ i ++ CO1,SVR |
10. to 20. +++ ++ - ++ SVR 11
Dobutamine - +++ ++ - CO1,5VR |

Isoproterenol - +++ +++ - CO 1,5VR |
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4. Dobutamine

NODC 0409-2344-01
20 ML Single-dose Figtop Vial

DOBUTamine

20 ML sohsesne

+D0BUTamine Injection, USP
1 Injection, USP 250 Mg e 20m
! h 4 f
f 250mgf20 ml N L ey dune Fignag Vo ’
1125 mg per ml ‘ 00BUTamine | = m 25 3'3;_ -
i1 FOR IV USE ONLY L - FOR LV. USE ONLY. =1
L ST BE DILUTED PRIORTO R & 200 ane 9 - '
1§ st with 20 houts e dlten "'nountgamoatovﬂ ;-: “o&
Wt ust oMLY, B B only ™

MOEMRA INC. LALY FONEST 4 oo XA

ur
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Vasoactive medication receptor activity and clinical effects

Drug Receptor activity Predominant
clinical effects
Alpha-1 Beta-1 Beta-2 Dopaminergic
Phenylephrine +++ - - - SVR | 1, CO /]
Norepinephrine +++ ++ - - SVR 1 1,CO /1
Epinephrine +++ +++ ++ - CO11,5VR | (low
dose) SVR/|
(higher dose)
Dopamine (meg/kg/min)*
0.5 to 2. - + - ++ CcO
5. to 10. + ++ i ++ CO1,SVR |
10. to 20. +44 ++ i ++ SVR 1 1
=) Dobutamine - +++ ++ - CO1,SVR |

Isoproterenol - +++ +++ - CO 1,5VR |
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Dopamine Dobutamine

Natural catecholamine
(Precursor of NE & also
release NE from cardiac (Does not release NE )
nerve terminals)

Synthetic catecholamine

——— v -

Mechanism Adrenergic + Pure adrenergic
Dopaminergic B1=>p2>a
DA 2 a, B,

Effect on BP Increase, sustained Increase / neutral / decrease

Effect on PCWP No favorable effect Reduce / optimise / favorable

Effect on renal Improves at low dose No direct action / May improve

blood flow and by direct action due to improved cardiac

diuresis function

Arthythmogenicity | More (Less than More ,(Generally safe)
dobutamine)

Inotropic action Less More ,Consistent,

Clinical utility*

Shock * Yes '+ No

Cardiac failure * No * Yes

I[schemic LVF * No * Yes

Renal failure * Yes * No

*Combination of dopamine & dobutamine infusion is very ideal in many situations
but it needs diligent monitoring . Dobutamine is more often used as stress
echocardiography now. www. disvenkatesan.com




Vasoactive medication receptor activity and clinical effects

Drug Receptor activity Predominant
clinical effects
Alpha-1 Beta-1 Beta-2 Dopaminergic
Phenylephrine +++ - - - SVR | 1, CO /]
Norepinephrine +++ ++ - - SVR 1 1,CO /1
Epinephrine +++ +++ ++ - CO11,5VR | (low
dose) SVR/|
(higher dose)
I:> Dopamine (meg/kg/min)*
~  05to2. - + s ++ CO
~ 5. to 10. + ++ i ++ CO1,SVR |
10. to 20. +++ ++ - ++ SVR 11
Dobutamine - +++ ++ - CO1,5VR |

Isoproterenol - +++ +++ - CO 1,5VR |
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NCERNDHEE W

AMIDDARDNE HC

2
Mfcno” 900 mQ ﬂ ; OO ARs MW !
450 mg [T 18 mL -_. I;
Sml MUST BE DILUTED .
Singie Dose Vial FOR IV USE ONLY - g o
MUST BE DILUTED R ordy g 33

FOR IV USE ONLY t
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Amiodarone Hydrochloride

antiarrhythmic



5. Amiodarone

> Antiarrhythmic Agent, Class llI

Mechanism of Action:

» Inhibits adrenergic stimulation (alpha- and beta-
blocking properties), affects sodium, potassium, and
calcium channels¢

daronmneae

> Prolongs the action potential and refractory period in
myocardial tissue
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Hydrochloride Injection

> Decreases AV conduction and sinus node function.
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VAUGHAN WILLIAMS CLASSIFICATION OF ANTIDYSRHYTHMIC AGENTS

Functional Class Drugs
Class la: T blockade of sodium channel, delay repolarization, TAPD quinidine, disopyramide, procainamide
Class Ib: T blockade of sodium channel, accelerate repolarization, + APD mexiletine, lidocaine
Class Ic: T 7 T blockade of sodium channel = on repolarization flecainide, propafenone
Class II: Beta-blocking agents All beta-blockers
Class III: Principal effect on cardiac tissue is to T APD mmmmm) oiodarone, bretylium, sotalol
Class IV: Calcium channel blockers verapamil, diltiazem
Other: Antidysrhythmic drugs that have the properties of several classes digoxin, adenosine

and therefore cannot be placed in one particular class

APD, Action potential duration; T, increase; L, decrease; *, increase or decrease.
Copyright @ 2007 Elsevier Canada, Ltd. All rights resenved.



Classification of Anti-Arrhythmic Drugs

Clam

Ca " channel blockers

=

N Phase 2
(Plateau Phase)

Q Beta blockers
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Amiodarone

Indications

Because of its potentially life-threatening side effects
and the difficulties associated with managing its use,
amiodarone should be prescribed for the treatment of
only the following documented, life-threatening, recurrent
ventricular arrhythmias when these arrhythmias have

not responded to other antiarrhythmic agents or when
alternative agents have not been tolerated:

* Recurrent ventricular fibrillation
* Recurrent hemodynamically unstable ventricular
tachycardia

Patients must be hospitalized while the loading doses

of amiodarone are administered. Amiodarone should be
prescribed only by physicians who are experienced in the
treatment of life-threatening arrhythmias, thoroughly familiar
with amiodarone’s risks and benefits, and have access to
laboratory facilities capable of adequately monitoring the
effectiveness and side effects of amiodarone treatment,

Other Uses: Seek Expert Consultation
Caution: Multiple complex drug interactions

Cardiac Arrest Unresponsive to CPR,

Shock, and Vasopressors

300 mg IV/10 push (recommend dilution in

20 to 30 mL DgW). Initial dose can be followed

by ONE 150 mg IV push in 3 to 5 minutes.

Recurrent Life-Threatening Ventricular

Arrhythmias

Maximum cumulative dose: 2.2 g IV/24 h.

May be administered as follows:

* Rapid infusion: 150 mg IV over first 10 minutes
(15 mg/min). May repeat rapid infusion (150
mg IV) every 10 minutes as needed.

* Slow infusion: 360 mg IV over 6 hours
(1 mg/min).

* Maintenance infusion: 540 mg IV over
18 hours (0.5 mg/min).

Precautions

» With multiple dosing, cumulative doses
>2.2 g/24 hours are associated with
significant hypotension in clinical trials.

* Do not administer with other drugs that
prolong QT interval (eg, procainamide).

* Terminal elimination is extremely long (half-
life lasts up to 40 days).



T YRy v LERY]

P guw Cgs S gud 3l g Ao 90 VT GVF : Cardiac Arrest »

o u,! St : Non Cardiac Arrest >
e Stable irregular narrow complex tachycardia (atrial fibrillation)
e Stable regular narrow complex tachycardia

e To control rapid ventricular rate due to accessory pathway conduction
in pre-excited atrial arrhythmias
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e Hemodynamically stable monomorphic VT
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® Polymorphic VT with normal QT interval
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1
Start CPR
= Give oxygen = Push hard (atleast 2 inches
= Attach monitor/defibrillator [5 cm]) and fast (100-120/min)
and allow complete chest recoil.
* Minimize interruptions in
compressions.
= Avoid excessive ventilation.
.- Rhythm o e Change compressor every
shockable? 2 minutes. or sooner if fatigued.
N e = If no advanced airway, 30:2
2 S compression-ventilation ratio.
VF/pVT ) Q Asystole/PEA ) = Quantitative waveform
capnography

* — If PETCO, is low or decreasing.
reassess CPR quality.

S
@ Shock @ Epinephrine Shock Energy for Defibrillation
+ ASAP

* = Biphasic: Manufacturer

10 recommendation (eg. initial

- m dose of 120-200 J): if unknown.

CPR 2 min - IV/IO CPR 2 in use maximum available.
access Second and subsequent doses

| R
V/10 access = Epinephrine every 3-5 min should be equivalent, and higher
= Consider advanced airway, doses may be considered.
i capnography = Monophasic: 360 J

Drug Therapy

Rhythm No _
shockable?

= Epinephrine IV/10 dose:
Rhythm 1 mg every 3-5 minutes
shockable? = Amiodarone IV/10O dose:

Firstdose: 300 mg bolus.
@ Shock Second dose: 150 mg.

or
2 No Lidocaine IV/1O dose:
Firstdose: 1-1.5 mg/kg.

CPR 2 min Second dose: 0.5-0.75 mg/kg.

= Epinephrine every 3-5 min
= Consider advanced airway. Advanced Alrway
capnography < Endotracheal intubation or su-
praglottic advanced airway
l = Waveform capnography or cap-
nometry to confirm and monitor

Rhythm No ET tube placement
< yt - = Once advanced airway in place.

shockable? give 1 breath every 6 seconds
(10 breaths/min) with continu-
Yes ous chest compressions

@ Shock Return of Spontaneocus
Circulation (ROSC)

* v = Pulse and blood pressure
11 = ~ -
c = = Abrupt sustained increase in
PR 2 min CPR 2 min PETCO. (typically =40 mm Hg)

* Amiodarone or lidocaine g e Spontaneous arterial pressure
= Treatreversible causes = Treatreversible causes waves with intra-arterial

monitoring
Rhythm
shockable?

v v v

= If no signs of return of C GotoSor7 )
spontaneous circulation
(ROSC).goto 10or 11

= If ROSC,go to
Post—Cardiac Arrest Care

= Consider appropriateness
of continued resuscitation

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary

12

© 2020 American Heart Association




[ CPR 2 min j
e |O/IV access

!

Rhythm

No

shockable? /

v Yes

s z e

CPR 2 min
e Epinephrine every 3-5 min
e Consider advanced airway

!

Rhythm

shockable?

» ’ Shock
* v

CPR 2 min
= Amiodarone or lidocaine
e TJreat reversible causes
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#

Drug Therapy

e Epinephrine IV/IO dose:
1 mg every 3-5 minutes

e Amiodarone IV/IO dose: First
dose: 300 mg bolus. Second
dose: 150 mg.
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Tachyarrhythmias (non Cardiac Arrest)

Amiodarone ~ Multichannel blocker @ Hemodynamically stable monomorphic VT 150 mg given over 10 minutes

(sodium, potassium, & Polymorphic VT with normal QT interval and repeated if necessary,
calcium channel, followed by 1 mg/min infusion
a- and noncompetitive for 6 hours, followed by 0.5
B-blocker) mg/min, Total dose over 24

hours should not exceed 2.2 g.
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Amiodarone 10/IV dose:

5 mg/kg bolus during cardiac
arrest. May repeat up to 2 times
for refractory VF/pulseless VT.
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6 - Nitroglycerin

10 Ampoules of 2 ml
NITRAL'10
Nitroglycerin 10mg/2ml

;= Each ampoule (2ml) contains:
Nitroglycerin  10mg

s For IV Infusion Only

» For indication and dosage see the enclosed leaflet.
® Avold direct IV Injection

= Store delow 30°C

= Prolect from light and freezing,

= Keep out of reach of children.

» By prescription only

I For Hospital Use Onty ‘

e< aspian
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Dosage
Calculations

A Multi-Method Approach
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