


@%’ E 633’9‘ l")"”‘
39 S ol ylows 9
0 39 W%

‘s’Lu o JSSO

Ls.im:; ,og..Lc Ls?~l'°l'° ‘5)me @ PR K LS.o..Lc Coud
. & E ) “ &




(Y

Prescribing Safety Assessment

Section 8
Data
Interpretation

6 items / 12 marks

[

Section 7
Drug
Monitoring
8 items / 16 marks

8 sections

TOTAL = 120 mins

(200 marks)

Xs«:uons

Adverse Drug
Reactions

8 items / 16 marks

Section 5
Calculation
Skills

8 items / 16 marks

Section 4
Providing
Information
6 items / 12 marks
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Sympathetic Nervous Systems Regulate Functioning Organs
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| ﬁ -
A Adrenergi Receplors

| | l | |

| Apat | | Aphez | . Betal | | Beta2

+ Vasoconstriction + Inhibits Mr::repmephnne + THeart Rate « Vasodilation

+ T Peripheral Resistance Release « TLipolysis + | Peripheral Resistance
(blood flow) * Inhibits Acetylcholine + TMyocardial + Bronchodilation

+ T Blood Pressure Release Contractility + T Glycogenolysis

«  Mydriasis « Inhibits Insulin + TRenin (muscle, liver)

« T Closure Bladder Release + T Glucagon Release
Sphincters + Relaxes Uterine Smooth

Muscle
(B) Nphﬂ -1 HIphﬂ—E Beta-1 Beta-2

NE > E E>NE | E=NE | E>>NE
NE = Norepinephring; E = Epinephrine




Table 1 Adrenoceptor types, locations, and physiological responses

Adrenoceptor type Primary location(s) Response when stimulated

04 Arteries, arterioles, veins Constriction

o 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

elaxation
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Epinephrine




Epinephrine
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Epinephrine

aq-Adrenergic receptor

T Vasoconstriction
T Blood pressure
\:l’ Mucosal edema

p4-Adrenergic receptor

Epinephrine T Cardiac contraction force

T Heart rate

p.-Adrenergic receptor

T Bronchodilation
1 Mediator release

Epinephrine
- /Aort
B1 receptors al receptors

Coronary

Coronary

sinus

Coronary L . l

perfusion = Aortic diastolic pressure I Systemic vascular resistance

pressure - right atrial pressure



Epinephrine
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Epinephrine
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Epinephrine
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Epinephrine
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Epinephrine

Epinephrine/Adverse Reactions

* Hypertension * Nervousness

= Ventricular arrhythmias » Headache

e Pulmonary edema « Dizziness

* Tachycardia = Tremors

= Palpitations = Hallucinations

= Anxiety = Cerebral hemorrhage
= Psychomotor agitation * Anorexia

* Nausea/Vomiting
= Pupil dilation
* AnNngina



Norepinephrine (levophed)

1 mg/ml
(4510)mg




Norepinephrine
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Norepinephrine

Alpha adrenergic
stimulation

/1N

T™ Mean
systemic
pressure

™ preload

Beta,
adrenergic
stimulation

™ Ventriculo-

N Coronary || P Afterload |=—» arterial
perfusion ¥4 coupling
Anrep e
= effect 1T contractility
T contractility Q) ® ®

Y
\K’ Norepinephrine-induced

stroke volume and
cardiac output increase




Norepinephrine
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Acute Hypotension Initial: 8-12 mcg/min IV infusion; titrate to effect
Maintenance: 2-4 mcg/min IV infusion

Cardiac Arrest Initial: 8-12 mcg/min 1V infusion; titrate to effect
Maintenance: 2-4 mcg/min IV infusion

Sepsis & Septic Shock 0.01-3.3 mcg/kg/min IV infusion

Beta Blocker Toxicity (Off-label) Should be titrated to age-appropriate blood pressure
Calcium Channel Blocker Toxicity (Off-label)
Tricyclic Antidepressant Toxicity (Off-label)



Norepinephrine

B\
a0 10 Cuodle diigh (oS! il (S0 g 4B il 391 8 515 gwo &y JamST S g0 ¢ ls s G131 U
45 (Gl 30 4 g0 LS G958 LOLEI IS &

4> g5 BB S gl gt

O 39559 4 R0 G ) Culd

@ plaif g8 o

(OHSIN g 9519 (3908 3 (1) Egion F 5 S a9 i L3 353 b o joi (4319

B/C (molag (KCl ¢cyg 308 595 9 3 6052 5 6halo 39 398 ¢ Jiliad ¢ J o gowl 6032 580 (3 499 10 guoT:Y -site:



Norepinephrine

Welfallglels

» Antidote for extravasation ischemia: To prevent sloughing and necrosis in areas where

extravasation has taken place, infiltrate areas promptly with 10-15 mL of saline solution
containing 5-10 mg of phentolamine mesylate for injection

» Use syringe with fine hypodermic needle, with the solution being infiltrated liberally
throughout the area, which is easily identified by its cold, hard, pallid appearance




Norepinephrine

Adverse effects

Nausea and vomiting

Hypertension Sweating
Arrhythmias Tremor
Confusion Restlessness
Anxiety Urinary retention
Dyspnea, with or without respiratory difficulty Extravasation

Headache Gangrene
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Dopamine
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Dopaminergic effects: 0.5-2 mcg/kg/min
Betal effects: 2-10 mcg/kg/min
Alpha effects: >10 mcg/kg/min



Dopamine
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Dopamine

Pl
Pyt e b (gei, T (S6
(Sl w0yl (T (g
29 (RIS Seosu! 39 553) 4058 o o
owdgud oy @iy § Sylge
O Ry 910 Cud 3ylg0 33 O0)
4dS/p 5 o ¥ G b gl p o (o

Adverse effects

Cardiovascular: Ventricular arrhythmia, atrial fibrillation (at very high
doses), ectopic beats, tachycardia, anginal pain, palpitation, cardiac
conduction abnormalities, widened QRS complex, hypertension,
vasoconstriction

Respiratory: Dyspnea

Gastrointestinal: Nausea, vomiting
Metabolic/nutritional: Azotemia

Central nervous system: Headache, anxiety

Ocular: Increased intraocular pressure; dilated pupils

Gangrene of extremities has occurred when high doses were administered
for prolonged periods or in patients with occlusive vascular disease
receiving low doses of dopamine hydrochloride



Dopamine

Low does: 2 -4 (1-5) mcg /Kg /min
May increase infusion by 1-4

mcg/kg/min at 10-30 min intervals | <z Mid does: 5 -10 (5-15) mecg /Kg /min 3 pao g'}p}
until optimum response obtained High does: 10 - 20 (15-30) mcg /kg /min
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Dopamine
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Warning:
May cause peripheral ischemia in patients with history of S0l god 380 sl Cxi 9,19 31 oolaiw!
occlusive vascular disease. '

. . . o Wl Suod g gl Wld jlowd €951 31 ookt pliia 4o
If ischemia occurs, prevent sloughing and necrosis in )

ischemic areas by infiltrating areas as soon as possible 3010 19 s MM o4 o
with 5-10 mg of phentolamine (adrenergic blocking agent) it P o5
in 10-15 mL of saline solution
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Dobutamin
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Dobutamin
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< Dosing >

5 — 20 mic/kg/min may increase to 30 mic

Dobutamin J—

Tachycardia & tachy-arrythmia
Skin necrosis if extravasation

|
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Dobutamin
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ﬁverse Effects

Tachyarrhythmia (~10%)

Hypotension (7.5%)

myocarditis (<7%)

Premature ventricular beats (5%; dose related)
Angina (1-3%)

Dyspnea (1-3%)

Fever (1-3%)

Headache (1-3%)

Nausea (1-3%)

{alpation (1-3%)

~

/

Frequency Not Defined

Cardiac dysrhythmia
arteriosclerosis
Hypokalemia
Injection-site reactions



Dobutamin

LS

w1y 9955 09> s> Wilgh (oo (moligngd Lol (S (oo i1 331 1) 03U ga0 (3 jaS | B a0 g9 3B (smolinigd g camoliged
RS ! 31

! g 099 989 (I 3 moligagd 1 (Wb (50,0 (SU =

U 5}'@ Jéls celw Y Ug,'é OV ,_555) Jgho >



Dopamine [

Epinephrine 1
/ Dobutamine
Norepinephrine ]
Phenylephrine Isoproterenol
a=T SVR B=T co

» Distributive shock
» Hypovolemic shock

» Cardiogenic shock

» Cardiomyopathy
= Code situation




10 Ampoules of 2 ml
NITRAL10

Nitroglycerin 10mgi2m)

» Each ampoute (Ird) contalng:
Noogyceen  10mg

& For IV Infusicn Onty

» For exhcation and Gosage sew Be encioned leafit
& Avord direct I Injection

= $hore bekow X°C

* Prolect Do iort and Socting.

« Keep out of reach of chilldree,
.lryﬂvsuyﬁmo\)
For Maspite: Use O "

T v

‘Nitronal® aqueous

- Nitroglycerin
" 1mg/ml

10 ampoules of 5 ml

For intravenous administration.

5mg/5 ml

Each ampoule contains 5 mg nitroglycerin in isotonic aqueous

solution (1 mg/ml).

For directions for use see package leaflet or data sheet.

Keep out of reach of children. Store below 25°C.
Protect from light. Protect from freezing.

For Hospital Use Only

G. Pohl-Boskamp GmbH & Co. KG
25551 Hohenlockstedt, Germany

Pour Boskamp @




Nitroglycerin
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Nitroglycerin
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Nitroglycerin
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Nitroglycerin

Angina
If intolerant of or unresponsive to SL NTG
5mcg/min and Increase by 5 mcg/min g3-5min up to 20 mcg/min
May later increase by 20 mcg/min
Uninterrupted infusion >24 hours produces tolerance
Other Indications & Uses

Angina pectoris, perioperative HTN, CHF in the setting of MI, induction of intra-operative hypotension



Nitroglycerin

Nitroglycerine 20,98
e _ e qas L
0.5 = 5 mic/kg/min upto 20 mic/kg/min in &;; ‘w” ‘éé)w“b ‘ay’w Q@'
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Nitroglycerin
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Nitroprusside

NDC 17478-014-02 |
_Sodium_ |
Nitroprusside
Injection

N 50 mg/2 mL Vial
ﬁ (25 mg/mL)

"~ FORLV. INFUSION ONLY

l 2mL Single-dose Vial

b



Nitroprusside
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Nitroprusside
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Nitroprusside
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Nitroprusside
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Nitroprusside

Brady arrhythmia, hypotension, palpitations,

tachyarrhythmia Cardiac dysrhythmia, hemorrhage, decreased
platelet aggregation, excessive hypotensive
restlessness, confusion, dizziness, headache response

Rash, sweating Raised intracranial pressure

: : Metabolic acidosis
Thyroid suppression

. . Bowel obstruction
Injection site Irritation Methemoglobinemia

Muscle twitch Cyanide poisoning
Oliguria, renal azotemia Thiocyanate toxicity
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Labetalol

i Blood
Central and peripheral a1 receptor Vessole
nervous systems =i blocked \

Reflex Vasodilatation

tachycardia
(J due to \
Labetalo| g;of‘i::gtor [} blockade) | BP
Heart
Juxtaglomerular
apparatus B1 rece
: —_— ptor_> Renin
E;:Zys blocked w el

NOTES. Labetalol possesses competitive a1 and non-selective 3 adrenoceptor antagonist
activity and low levels of intrinsic sympathomimetic activity. The a and p blocking effect
contributes to the blood pressure (BP) lowering effect, while the {3 blocking properties

prevent the reflex tachycardia seen with most a antagonists.




Labetalol
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Labetalol
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Milrinone

=

—
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10mL NOC 0403401240
Singje-done Vial oy

Milrinone
Lactate Injection

10 mg/10mL*

(1 mg/mL) A
For Intravenous Use Only sess

-



Milrinone
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Milrinone

———— ——— —— ——— —————
MECHANISM OF ACTION

% Inhibit phosphodiesterase isozyme 3 in
cardiac & smooth muscles — : T cAMP

In the heart : Increase myocardial contraction

In the peripheral vasculature : Dilatation of both
arteries & veins — | afterload & preload.



Milrinone

Congestive Heart Failure
50 mcg/kg loading dose by IV push over 10 minutes
then 0.375-0.75 mcg/kg/min IV

Monitor electrolytes, renal function, blood pressure
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Drugs used in cardiac arrhythmias

Group 1
Sodium
channel
blockers
(procainamide)

Group 3 Group 4

Group 2 Potassium Calcium

B blockers channel blockers channel

(esmolol) (amiodarone, blockers
dofetilide) (verapamil)
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Group 5
Miscellaneous
group
(adenosine,
K*. M92+)
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Amiodarone
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Amiodarone
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Amiodarone

Stable Monomorphic or Polymorphic Ventricular Tachycardia (Off-label)
150 mg IV bolus in 10 minutes; may repeat g10min as necessary, THEN
1 mg/min IV for 6 hours, THEN
0.5 mg/min IV for 18 hours; not to exceed 2.2 g/24hr

ACLS, Pulseless Ventricular Fibrillation/\entricular Tachycardia (Off-label)

150 mg over first 10 min
(15mg/min), followed by 360 mg
over next 6 hr (1 mg/min), THEN
540 mg over remaining 18 hr (0.5
mg/min), for a total of 1000 mg
over 24 hr

300 mg IV or intraosseous push after dose epinephrine if no initial response to defibrillation

May follow initial dose with 150 mg IV g3-5min

Dosing considerations

Rapid IV push if pulseless/no BP
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A

Section 6

Amiodarone

LylefleErdle i Arrhythmias (SVT, VT, AF and flutter, VF,
Wolff-Parkinson-White syndrome)

\[ol3lideid1y1:4| BEFORE: CXR, TSH/T4/T3, LFTs

EVERY 6 months: LFTs, TFTs

SL[iisladd Constipation, corneal deposits, thyroid
disorders (hypo- or hyper-), peripheral
neuropathy, metallic taste, blue-grey skin

Hepatotoxicity,
Pneumonitis/pulmonary fibrosis

SUUELEIEEEIEE  Conduction disorders, AV block, iodine
sensitivity, thyroid dysfunction,
bradycardias

Blue-Grey discoloration

Adverse Drug
Reactions
8 items / 16 marks

Am | Od AFONEe Gide effects)

Light sensitive

Hypothyroidism
(blocks conversion of T4 to T3)

Hyperthyroidism
(due to iodine content of drug)

...

Bradycardia Interstitial lung disease
Heart blocks Pulmonary fibrosis
Dysrhythmias

Proloned QT interval Hepatitis

Epididymitis

hitps://www.pinterest.co.uk/pin/374291419013265639/2lp=true



Amiodarone-related blue—gray skin

discoloration




Amiodarone (\WWarning)

Pulmonary toxiIcl
Presents as pneumonitis or interstitial/alveolar pneumonitis (10-17% incidence with 400 mg/day)

May present without symptoms as abnormal diffusion capacity in a much higher percentage of patients

Fatal in ~10% of cases

Liver injury
Common but usually mild and evidenced only by abnormal liver enzymes
Pro arrhythmic effect

Like other antiarrhythmics, can exacerbate the arrhythmia (eg, by making the arrhythmia less well tolerated or more
difficult to reverse)

2-5% incidence; includes significant heart block or sinus bradycardia

Effects are prolonged when they occur because of long drug half-life
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Lidocaine
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Lidocaine
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Lidocaine

Ventricular Arrhythmias or Pulseless Ventricular Tachycardia (after defibrillation, attempts, CPR, and vasopressor
administration)

1-1.5 mg/kg slow IV bolus over 2-3 minutes

May repeat doses of 0.5-0.75 mg/kg in 5-10 minutes up to 3 mg/kg total if refractory VF or pulseless VT
Continuous infusion: 1-4 mg/min 1V after return of perfusion

Administer 0.5 mg/kg bolus and reassess infusion if arrhythmia reappears during constant infusion

If IV not feasible may use IO/ET

Endotracheal (loading dose): 2-3.75 mg/kg (2 to 2.5 recommended IV dose); dilute in 5-10 mL 0.9% saline or sterile
water

Hemodynamically Stable Monomorphic Ventricular Tachycardia

1-1.5 mg/kg; repeat doses of 0.5-0.75 mg/kg in 5-10 minutes up to 3 mg/kg total; follow with 1-4 mg/min continuous
infusion



Lidocaine

S\ v

og b cdt

SO, sy vV

S YNs v
0903981 Jo 33w g iy V'
3909 v

i V'

Ry e



Adenosine




Adenosine
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Adenosine
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Side effects

Negative Chronotropic
Negative Dromotropic
Negative Inotropic Flushing -36.5%

Antithrombotic Dyspnoea-35.2%
Chest pain-34.6%

Gastrointestinal discomfort -14%
Headache-11%
AV block - 7.6%
2 Uses Arrhythmia -0.36%
- Bronchospasm - 0.1%

Bronchospasm

2 Concerns 1. Diagnostic -FFR
2. Therapeutic-SVT/Coronary vasodilator

1. Hypotension
2. Heart block
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Atropine

o (595 yd 55 SB oW 35 3lgo ((owgiamw (S0 3T (591 39) 500 3T WO (S yud o8 (BTt
(AV 0,5 §SA 0,5) ol (IR s &8 g | 39 6Seiloowi! 51 (owaas

S0 L (i 90 Lo 2319 9 (908 S 31 AR 9510 Cmogw (SO0 (loyd 48 28 5
Oy il 31 JLio 4 b 03 3l ! 31 fedd (b po ! B (S

Aidd 90 i v (g4I Wb

o Img @ 1ml
Atropine Sulfate Inj.
WES P FHESS "



Atropine
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Atropine

Table 1: Recommended Dosage

Use Dose “Repeat
(adults)

Ant.|5|alagogue or other 0.5 to 1 mg T T—
antivagal
Organophosphorus or
muscarinic mushroom 2 to 3 mg 20-30 minutes
poisoning
Bradyasystolic cardiac 11mg 3-5 minutes; 3 mg

arrest

maximum total dose




Atropine

Side effect:
Dry mouth
Blurred vision
Dry eyes
Photophobia
Confusion
Headache
Dizziness
Constipation
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A5 gal

TNG 3-5 mg/min

Lasix 5 mg/hr

Amiodaron 0.5 mg/mim
N.E 2 mg/min

Dopamin 5-10 mg/kg/min
Heparin 900 u/h

Lidocaeen 2-4 mg/min









