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2
( Slaughter, Erickson, Thomson ,1994 ) 5
0 ( no significant )
1 ' 1
(‘harm could nonexistent depending on interpretation )
2
( compromise compliance and/or disease control )
3
( potential for major organ damage )
4
( life threatening )
2 (Tatro ,1992 )
2
L
2
11 Major

( Life threatening or Permanent organ damage )

12 Moderate

( Deterioration in a patient's clinical status. Additional treatment 1

hospitalization , or extension of hospital stay may be necessary )

13 Minor
( Mild or

bothersome or unnoticeable Lbut should not significant affect the therapeutic outcome )



21 Established

211

212

2.2 Probable

221

222

2.3 Suspected

231

23.2

2.4 Possible

24.1
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2.5 Unlikely

25.1

25.2

253

Significant Rating Severity

1 Major
2 Moderate
3 Minor
4 Major / Moderate
5 Minor / Any

Narajo's  Algorithm

11 Major
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Documentation

Suspected or >

Suspected or >

Suspected or >
Possible

Possible / Unlikely
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Moderate

Mild

2 Naranjo's

Algorithm
1 +1 0 0
2 +2 1 0
3 +2 0 0
( Dechallenge )
4, +2 -1 0
I 6ecnallenge )

5 1 +2 0
6. ( Placebo ) 1 1 0
7 1 0 0
8 +1 0 0
9. 1 0 0
10. +1 0 0

( Objective Evidence )



>9
5-8
1- 4
<1

Significant Rating

(& 2 B SN 6 \© N
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(Definite)
(Probable)
(Possible)

Severity

Major
Moderate
Minor
Major / Moderate
Minor / Any

(Unlikely)

Documentation

Probable or >

Probable or >

Probable or >
Possible

Possible / Unlikely
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CxR/ ECG
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Blood Chem. Norm Range
Glucose 70-110 mg.dl
BUN 0.5-20 mg/dl
Creatinine  0.5-2.0 mg/d
Uric Acid ~ 3-7 mg/dI
Brilirubin Tot 0-1.5 mg/dl
Aik Phos.  39-117 1U/d|
Albumin 3J-5.5 gm/dl
Globulin 1.8-3.2 gm/dl
Calcium 8.5-10 mg/dl
Phosphate  2Z7-45 mgdl
Cholesterol ~ 150-250 mg/d|
Triglyceride  0-210 mg/dl
HDL-C 0>55,0>65 mg%
PT

PTT/INR

Electrolyte
Sodium 135 - 146 mEg/L

Potassium 3.6 - 5.5 mEg/L
Chloride 98- 106 mEg/L

Carbondioxide 20 - 30 mEg/L

Heart profile

CPK 24 - 195 UL
CPK-MB 5-25 UL
LDH 24 -78 UL

SGOT 8-40 UL

CBC

Hb

Het

WBC

%Neutr
Eos
Mono
Lymp

Abn.leucocyte

Pit count

ESR

Urine Analysis
Spar.
pH
Protein
Glucose
Ketone
RBC
WBC
Cast
Bacteria
Crystal

3 Laboratory Profile
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. 4 Patient Medication Profile
Page No
Name Age Sex HN Ward ] Complete

DX Alergies D NeXt

Order date Medication-Strength-Frequency-Route Special Note

Total

Time spent
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Angiotensin Converting Enzyme Inhibitors

(' Hypertension )
(Heart Failure )

Angioedema ACEI

SLE Scleroderma

Neutropenia Agranulocytosis
( Bone marrow depression )

(Cerebrovascular Accident )

Metabolites (Active or Inactive Metabolites )

Captopril Proteinuria,

Neutropenia, Agranulocytosis
Loop diuretics Thiazide diuretics

(Volume depletion ) Angiotensin |l

( Congestive Heart Failure )



10.

14.

(Valvular Stenosis )

Angiotensis II
US FDA
‘2 3 US FDA
Captopril
1%

: Benazepril 1Enalapril 1Enalaprilat

: Fosinopril

: Lisinopril 1Quinapril , Ramipril

Renin

(v fluid )

Category C

Category

135

Afterload

ACEl



ACE Onset(hs)
duration

Benazepril  0.5-1/10-11
Captopril  0.25/dose

related

Cilazapril  1-4/8-24

Enalapril 1/ 24

Fosinopril 1/ 24

Lisinopril 1/ 24

Perindopril 1/ up to

48 hr

Guinalapril 1/ 24 hr

Ramipril 1to 2/

24 hr

nd

Tpk level  Percent Active t1/2 Normal tl/2 Impaired

((g7] absorbed  metabolite  renal function renal function
05-1 37% * Benzeprilat 10 - 10 hrs & Prolonged

05t0 15 75% V <2 hrs 35-32 hrs

12 98% V  Cilazaprilat 15-2hrs o prolonged

40 - 46 hrs *

05-15 60% * Enalaprilat 11 hr (5.3- Prolonged A

(Enalapri 35 hr Enala-
lat 3 - 4) lat )
3 36% *  Fosinoprilat 12 hr Prolonged

(Fosinoprilat 1V)

7 25% 12 hr Prolonged &

4-8 60%-80% Perindoprilat >30 hr * Prolonged

1 (Dose- 60% V Quinalaprilat 1hr (quinalapril) Pr0|0nged

Related ) 2hr(quinalaprilat/

26 hr terminal

phase )

1 (Rama- 50 - 60% ¥ Ramaprilat  1.1-4.5 hr o prolonged

prilat 2-4) 110 *

Metabolite Y,

Glomerular filtration rate < 30 ml/min

na C(

136

Elimination 24 hrs

Total

nd

>95%

94%in

urine&

feces

50:50

urine:

feces

urine29%

feces69%

urine75%

feces25%

urine61 %

feces37%

urine60%

feces40%

Unchanged

17%in urine
40%-50%
in urine

nd

54% urine
(40% Endla-
prilat)

Negligible

urine 1000 ®

3%in urine
the remain-

der in feces

<2%



Precipitant drug

Antacids

Capsaicin

Indomethacin

Phenothiazines

Probenecid

Rifampin

ACEls

ACEls
ACEls

ACEls

ACEls-quinapril

Object drug*
ACEls

ACEls

ACEls

ACEls

ACEls-
captopril
ACEls -
enalapril

Allopurinol

Digoxin
Lithium

Potassium
preparations/
Potassium-
sparing
diuretics

Tetracycline

ACH Dy Interactions

4

4

Description

Bioavailability of ACEls may be decreased. May be
more likely with captopril. Separate the administration
times by 1to 2 hours.

Capsaicin may cause or exacerbate coughing associ-
ated with ACEI treatment and vice versa.

Reduced hypotensive effects of ACEls. More promi-
nent in low-renin or volume-dependent hypertensive
patients.

Pharmacologic effects of ACEls may be increased.

Increased captopril blood levels and decreased total
clearance have occurred.

Pharmacologic effects of enalapril may be decreased.

Higher risk of hypersensitivity reaction possible when
these drugs are given concunently.

Increased plasma digoxin levels.

Increased serum lithium levels and symptoms of tox-
icity may occur.

Coadministration may result in elevated serum potas-
sium concentrations.

Tetracycline absorption reduced 28% to 37% possibly
due to the high magnesium content of quinapril tabs.

*
t = Object drug increased. 4 = Object drug decreased.

Reference : Drug Facts and Comparisons, 1995. p 165¢.

2In

it Captopril :
30 -40 %

# Quinapril :

25-30 %

# Fosinopril

# Benazapril , Enalapril .

Ramipril :

? 77

# Captopril :

9

Captopnl

Bioavailability

Quinapril

Lisinopril :

(false positively
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Adverse reactions shared by the A€ b 1(%)

** = Reported; inci-
dence given.

Adverse reactions
Cardiovascular
Chest pain
Hypotension2 0.3
Palpitations <1
Angina pectoris <1
Cardiac anest
Cerebrovascular accident
Myocardial infarction
Orthostatic hypotension <0.4
Orthostatic effects
Rhythm disturbances
Tachycardia
Peripheral edema <1
CNS

Insomnial/ Sleep
disturbances <1

Paresthesias <1
Headache 5
Dizziness 3.3
Fatigue 2.6
Somnolence

Ataxia

Confusion

Depression

Malaise

Nervousness <1
Vertigo

Anxiety <1
ClicuU

Abdominal pain <
Vomiting <
Nausea 1.4
Diarrhea

Dysgeusia

Anorexia

Constipation <1
Oliguria

Dry mouth

Dyspepsia

Glossitis

Hepatitis

Hepatocellular/
Cholestatic jaundice

Pancreatitis
Urinary tract infection <1

Melena <1

Reference: Drug Facts and Comparisons,1995. p 165f.

Benazepri

Captopril

0.2-0.3
v

0.2-0.3

0.5-2
0.5-2
0.5-2
0.5-2
0.5-2

0.5-2

0.5-2
0.5-2
0.5-2
0.5-2

2-4
0.5-2
0.5-2

0.1-0.2
0.5-2
V*

Enalapri

21
6.7
<1
15

1
<1

<12
1.6
1.2-2.2

<1

N

<1

1.8-5.2
4.3-7.9
1.8-3
<1
<1
<1
<1

16
13
1314
1421
<1
<1
<1

1
<1
<1
<1
<1

<1
<1
13
<1

Fosinopri

<1
<1
<1
<1

<1
<1
14

<1

<1
<1
3.2
1.6
15

<1

<1
12
12
15

<1

Lisinopri

13
1.2-5
<1

<1
<1
<1
1.4

<1
0.8
5.3
6.3
33

0.1

<1
13
2.3
3.2
v

<1
<1

<1

<1
<1
<1

Quinapri

0.5-1
0.5-1

0.5-1
0.5-1
0.5-1

0.5-1
0.5-1

5.6

3.9

2.6
0.5-1

0.5-1
0.5-1
0.5-1
0.5-1

14
14

51

0.5-1

Ramipril

<1
0.5
<1
<1

<1
<1
5.4
2.2

N AN

N
e
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V* = Reported; inci-
dence given.

Adverse reactions
Respiratory
Asthma
Bronchitis
Bronchospasm
Cough45
Dyspnea

Upper respiratory
infection

Sinusitis
Dermatologic
Alopecia

Diaphoresls/Increased
sweating

Erythema multiforme
Exfoliative dermatitis
Flushing
Photosensitivity
Pruritus

Rash

Stevens-Johnson
syndrome

Urticaria
Miscellaneous
Angioedema23
Impotence
Decreased libido
Muscle cramps
Asthenia
Syncope
Anemia
Blurred vision
Fever

Myalgia
Tinnitus
Arthralgia
Arthritis
Eosinophilia
Vasculitis

Renal2

()

Adverse reactions shared by the ACEls 1(%)

Benazepril Captopril Enalapril Fosinopril Lisinopril Quinapril Ramipril

<1 <1 0 A 0o
<1 13 <1
v <1 <1 i Vs
1.9-34 0.5-2 13-23 2.2 2.0-45 2 12
< 0.5-2 13 11 <1
<1 U
<1 <1 <1
0.5-2 <1
<1 <1 <1 <1 0.5-1 <1
V¥ <=1
Vo 2= 0.5-1
<1 <1 <1 <1
A <1 0.5-1 <1
A 2 AW\ <1 <1 0.5-1
Vo 4-7 13-14 <1 15 100
A <1
<1 <1 <1
0.5 0.1 03 <1 0.1 0.1 03
<1 <1 0.7 <1
<1 <1 <1
<1 <1 0.6
<1 1.1-16 13 2
0.1 22 - 0.1-1 0.5-1 <1
<1 <1
<1
<1 <1 0o <1
<1 <1 <1
<1 <1 " <1
<1 0 <1
<1

Transient elevation (reversible) of BUN and creatinine may occur, espe-
cially in patients with volume depletion or renovascular hypertension.
Rapid reduction of long-standing or severely elevated blood pressure
may transiently decrease GFR, resulting in transient rises in creatinine
and BUN. Small increases in serum potassium concentrations frequently
occur, especially in patients with renal impairment Renal failure has
occurred.

1AIll events; data are pooled from separate studies and are not necessarily comparable.
Data included for both hypertension and heart failure indications.

2See Warnings or Precautions.

3Including rare episodes of necrosis.

4 See Precautions. Although still reported at 0.5% to 3% by some manufacturers, the inci-

dence appears to range from 5% to 25% and has been reported to be as high as 39%.
5 Including aplastic or hemolytic.

Reference : Drug Facts and Comparisons, 1995. p 165g.



( Leukocyte count determinations 1total and differential )
Collagen vascular disease )

rl { 1,000 cells )

congestive heart failure )

Dip-stick

' Captopril 150

, Captopril 1

23 )

( Angioedema )

1

140

3

( Severe



141

10.

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



142

9.
/
/
é"Captopril : ©Hypertension : Initially 125 mg tid.
-Capoten Tablet 125 125 mg. 1-2 25 mg bld - tid. ©CHF : Initailly 125
*"Epsitron Tablet 25, 50 mg. mg. bid - tid. 50 mg bid - tid 2
“>Tensiomin Tablet 25 mg. Maintenance dose: 25 - 100 mg bid - tid.
Maximum dose : 450 mg per day
tirCilazapril 12 -20 mg per day ( Usual maintenance dose )

*»Inhibace Tablet 0.5, 2.5, 5 mg

#*Enalapril © Hypertension 1) Pts taking diuretic, renal impairment 1 Clcr < 30
-"Enaril Tablet 5, 20 mg. ml/min, SrCr > 3 mg/dl 1: Initail dose 25 mg. (

©Invoril : Tablet 5, 20 mg. ) 2 5 mg OD

-“Kalpiren Tablet 6, 10, 20 mg 1.2 Maximum dose : 40 mg/day © CHF Initial dose 2.5 mg
mLapril Tablet 5, 20 mg. OD - hid 1-2 (

-Naritec Tablet 5, 10 mg. Hyponatremia [Na < 130 mEg/LI SO > 1.6 mg/dl

m"Renetec Tablet 5 20 mg. 2.5 mg. OD). Maintenance dose : 5 - 20 mg OD or two divided

dose. Maximum dose : 40 mg per day.
é~Lisinopril ©Hypertension 1) diuretic Renal impairment [Cler <
-“Lispril Tablet 5, 10, 20 mg. 30 mi/min] : Initial dose : 5 mg OD. 2) Cler < 10 mi/min : 25 mg OD. 3)
w"Zestril Tablet 5, 10, 20 mg. Cler >30 ml/min initial dose 10 mg OD.Maintenance dose: 20-40 mgOD.
© CHF 25-5mgo, maintenance dose : 10-40 mg per day.
#*Ramipril © Hypertension 1) Pts taking diuretic , renal impairment [ Cler < 40
->Ramace:Capsulel.25255 mg.  mi/min/1.73 m or SICr > 25 mg/dl | : 1.25 mg/day
->Tritace:Capsule 1.25,2.5,5 mg. maximum dose 5 mg/d. 2 . Initial dose : 25 mg

OD. Maintenance dose : 2.5-20 mg/d as single dose or two divided dose.

é*Quinapril © Hypertension : 1) Initial dose : 10 mg OD 2
m"Accupril Tablet 5, 20 mg Maintenance dose : 20-80 mg OD or in two divided dose ( -
2

2) Pts taking diuretic
. Initial dose : 5 mg OD 3) Renal impairment : 4cicr > 60 ml/min : 10

mg OD a Cler 30-60 ml/min : 5 mg ODA Cler 10-30 mli/min : 25 mg OD



arrhythmic

CL

6 Drug
| Moricizine3
Quinidine

Procain-

A amide

Disopyr-

amide
Lidocaine
Phenytoin

g’ el
Tocainide

Mexiletine

Flecainide

c Encainide6 0-4

Propafen-
one

n Propranolol
Esmolol

Acébutolol

m Bretylium

Amiodar-
one

Sotalol8
IV Verapamil
— Digoxin

— Adenosine

Antiarrhythmic Drugs

Antiarrhythmic dmgs*

Antiarrhythmic Electrophysiology/Electrocardiogram Effects

Electrophysiologyl

ECG
Auto- Conduction etlange 1
maticity velocity Refractory period
C.
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* (@]
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4,

04 4 T a4 of t 4 o0 4 44 4 4 o f

4 4 o0 4 o o 4 0 0 o 4 4 o0 O

t These values assume therapeutic levels.

2 Accessory pathways occur in Wolff-Parkinson-White syndrome (preexcitation phenomena) and

possibly other abnormal conditions.
3 Does not belong to any of the 3 subclasses (A. B or C). but does have some properties of each.
«Retrograde AV node R pf; antegrade RP not affected.
5 Dose-related increases.
6Withdrawn from the market; however, available on a limited basis.
7Due to a complex balance of direct and indirect autonomic effects.
8 Has both Group Il (beta blocking) and Il properties; Class Il effects are seen at doses > 160 mg.

Reference: Drug Facts and Comparisons, 1995 p 144e.
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1 Antiarrhythmic dmgs*

Antiarrhythmic Pharmacokinetics

j= < =
0 < g p E
: £ c = ] 29 EQ
. . 5 c 32 2%%  BE
Antiarrhythmics 9Er = G 5 S g gB : @
® 5 7 °ce &7 252 52
Group Drug a X as Ws FSE -2
| Moricizine 2 10-24  1.5-3.52 95 <1 not applicable
Quinidine 05 6-8 6-7 80-90 10-50 2-6 >8
A Procainamide 0.5 3+ 2.5-47 14-23 40-70 4-8 >16
Disopyramide 0.5 6-7 4-10 20-603 40-60 2-8 >9
tidocaine - 0.254 1-2 40-80 <3 1.5-6 >7
B Phenytoin 0.5-1 24+ 22-365 87-93 <5 10-20 >20
Tocainide - a 11-15 10-20 28-55 4-10 > 10
Mexiletine _ - 10-12  50-60 10 0.5-2 >2
Flecainide - - 1227 40 30 02-1 >1
Encainide6 = 7 1-28  75-85 <5® not applicable —
C MODE® 6-12 92 wide range -
ODE9 3-4 75-85 0.1-0.3 —
Propafenone 3 - 2-10° 97 <1 0 06-1 -
n Propranolol 0.5 35 2-3 90-95 <1 0.05-0.1 —
Esmolol < 5 min very 0.15 55 <2 - _
short
Acébutolol L 24-30 34 26 15-20 . —
n Bretylium > 6-8 5-10 0-8 >80 0.5-1.5 -
Amiodarone  1-3 wksll weeks  26-107 96 negli- 0.5-2.5 >2.5
to days gible
months
Sotalol — - 12 0 100 _ _
IV verapamil 05 6 3-7 90 3-4 008-0.3
_ Digoxin 0.5-2 24+ 30-40 20-25 60  0.5-2ng/ml > 25 ng/
ml
— Adenosine - 1-2 < 10 sec — 0 Not -
(31 ec min (enters applicable
\/j body
pool)
1Within 1to 5 minutes with IV use. 7Half-life 6 to 11 hours in < 10% of patients
2 Half-life may be prolonged in patients after mul-  (poor metabolizers).
tiple dosing. 8> 50% in poor metabolizers.
3 Protein binding is concentration-dependent. 9 MODE (3-methoxy-0-demethyl encainide) and
4Very short after discontinuation of IV infusion. ODE (0-demethyl encainide), metabolites more
5Half-life increases with increasing dosage. active than encainide on a per mg basis.
6Withdrawn from the market; however, available 10Half-life 10 to 32 hours in < 10% of patients
on a limited basis. (slow metabolizers).

11 Onset of action may occur in 2 to 3 days.

Reference : Drug Facts and Comparisons,!995 p 144f.
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1. Moricizing

L
Documented ventricular arrhythmia such as sustained ventricular tacchycardia.
2.
1 Pre - existing second - or third - degree AV block without pacemaker.
2. Right bundle block associate with left hemiblock (bifascicular block) without pacemaker.
3. Cardiogenic shock
4. Hypersensitivity to the drug.
3.
1 Proarrhythmic effect : Moricizine
(
Sinus rhythm )
(
(Sudden death] )
2 : Hypokalemia, Hyperkalemia, Hypomagnesemia
Potassium, Magnesium
3. Congestive heart failure (CHF) CHF
4. Sick sinus syndrome sinus bradycardia, sinus pause, sinus arrest
5 .
6. : FDA Category B
7.
8
9. (320 mg/kg in rats) 24 ovarian
tubular adenomas granulosa cell tumors '
10. ' 3 '

2 2 1 48
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11 ECG :JT interval (slightly shortening), QRS widening PR prolongation (

1l e

4, ? 144
1
Moricizine Drug Interactions
Precipitant Drug Object Drug* Comments
Cimetidine Moricizine ¢ 14 fold increase in moricizine plasma

levels. 49% decrease in clearance.
Initiate moricizine at low doses (not
> 600 mg/day).

Digoxin Moricizine Additive prolongation of the PR inter-
val. but not with a significant increase
in the rate of second- or third-degree
AV block. Little change in serum
digoxin levels or pharmacokinetics.

Propranolol Moricizine *f Small additive increase in PR interval;
no changes in overall ECG intervals.
Moricizine Theophylline 4 Theophylline clearance increased 44%

to 66% and plasma half-life decreased
19% to 33% (conventional and sus-
tained-release theophylline).

* A =Object drug increased + =Object drug decreased

Reference : Drug Facts and Comparisons,1995 p 144k,

(Peak Plasma Concentration)

52

Conduction disturbance, hypotension, exacerbation of congestive heart failure, sinus arrest,

arrhythmia ( junctional bradycardia, ventricular tacchycardia, ventricular fibrillation, asystole ), emesis, lethargy,

coma, syncope, respiratory failure.
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] )
(ECG) Holter 24
(Exercise test) (
Proarrhythmia )
4
)
(
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150 . 3

Moricizine

Transferring to Moricizine from Another Antiarrhythmic

Agent transferred from Start moricizine
Quinidine, disopyramide 6 to 12 hours after last dose
Procainamide 3 to 6 hours after last dose
Encainide, mexiletine, propafenone 8 to 12 hours after last dose
or tocainide
Flecainide 12 to 24 hours after last dose

Reference : Drug Facts and Comparisons, 1995 p 1441,

10. 200 , 250 1300 (

148
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2. Quinidine

: Premature atrial, AV junctional and Ventricular contractions

: Paroxysmal atrial (Supraventricular) tachycardia

: Atrial Flutter

: Paroxysmal AV junctional rhythm

: Paroxysmal and chronic atrial fibrillation

: Paroxysmal ventricular tachycardia not associate with complete heart block

: Maintenance therapy after electrical conversion of atrial fibrillation or flutter

2 : Quinidine gluconate Life threatening Plasmodium
falciparum metaria : |
2
2, Quinidine
2. Myasthenia gravis
3 Digitalis
4. Heart block : Complete heart block, left bundle branch block
5. Aberrant ectopic impluses and abnormal rhythms due to escape mechanisms
6. Torsade de pointes Long QT syndrome
7
1 ( Granulomatous hepatitis)
4 8
2 Atrial Flutter Atrial Fbrillation Digitalis Quinidine
sinus rhythm degree of AV block
Quinidine Atrial fibrillation cardioversion
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3 (Cardiotoxicity) PR QT Interval, QRS complex 50%
Ventricular tachyarrhythmia, Frequent ventricular ectopic beat Quinidine

heart block

- incomplete AV block

- (DysrhymiasAw , Digitalis

- partial bundle branch block, severe congestive heart failure, hypotension
Quinidine

4, : AV block

( BExtensive myocardial damage ) ,
Digitalis e ' 200 )
40 50 mmHg
5. (Syncope) Ventricular
tachycardia fibrillation Qr
prolongation

6.

Anaphylactoid reaction
200 mg
Quinidine
7. Renal, hepatic, cardiac insufficiency
8 :FDA category C (Quinidine
)
[ Oxytocic properties |
9.
Qunidine 071
10.
11. Quinidine Vagolytic AV node Cholinergic drugs
Vagal activity Paroxysmal supraventricular tachycardia
12 Potassium Potassium Torsade de
pointes
13 1 QRS QT interval
Monitor ECG Blood pressure



Anhydrous Quinidine Alkaloid Content in Various Salts

Quinidine content Time to pe(?]k plasma

Quinidine salts
Quinidine Sulfate

Quinidine Gluconate
Quinidine Polygalacturonate

Active drug  Absorbed levels

83%
62%

80%

13 t0 5 hours for sustained release form.
Reference : Drug Facts and Comparisons,1995 p 145,

CHF total clearance

1

Fluorescence spectra

Triamterene Quinidine

2

Precipitant drug
Amiodarone
Antacids
Barbiturates

Cholinergic drugs

Cimetidine
Hydantoins

Nifedipine
Rifampin
Sucralfate
Urinary

alkalimzers

Verapamil

Quinidine

Quinidine

Quinidine

Quinidine

* A = QObject drug increased.

ours)
13% 11031
0% 35

— 6

Volume of distribution

volume of distribution (
Triamterene
Quinidine
*
Quinidine Drug interactions
Object drug* Description

Quinidine

Quinidine
Quinidine

Quinidine

Quinidine
Quinidine

Quinidine

Quinidine

Quinidine

Quinidine

Quinidine

Anticholinergics

Anticoagulants
Beta blockers

Cardiac glycosides
digitoxin, digoxin)

I~ o ~ ¢

*

Increased quinidine levels may occur with
possible production of potentially fatal cardiac
dysrhythmias.

Certain antacids may increase serum quini-
dine levels, which may result in toxicity.

Quinidine serum levels and elimination half-
life may be decreased.

Since quinidine antagonizes the effect of

vagal excitation upon the atrium and AV node,
concurrent cholinergic agents may result in
failure to terminate paroxysmal supraventricu-
lar tachycardia.

Quinidine serum levels may be increased.

A decrease in the therapeutic effect of quini-
dine may occur.

Serum levels and actions of quinidine may be
lower than predicted by the dosage.

Increased metabolism of quinidine which may
be associated with a reduction in its therapeu-
tic effects.

Serum quinidine levels may be reduced,
decreasing the therapeutic effects.

Urinary elimination of quinidine is reduced.
Serum quinidine levels may be increased
accompanied by increased pharmacologic
effects.

Quinidine clearance may be reduced and its
half-life prolonged, resulting in hypotension,
bradycardia, ventricular tachycardia, AV block
and pulmonary edema.

Quinidine exhibits a distinct anticholinergic
activity in the myocardial tissues. Concurrent
use may cause an additive vagolytic effect.
Anticoagulation may be potentiated; hemor-
rhage could occur.

Effects of metoprolol or propranolol may be
ncreased in "extensive metabolizers."
Plasma levels of the cardiac glycosides are
markedly increased. Pharmacologic effects are
ncreased and toxicity may occur.

¢ =Object drug decreased.

151
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Quinidine
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Quinidine Drug Interactions (Cont.)
Precipitant drug Object drug* Description
Quinidine Disopyramide ¢ Increased disopyramide levels or decreased
isopyramide Quinidine quinidine levels may occur.
Quinidine Nondepolarizing + Nondepolarizing neuromuscular blocker
neuromuscular effects may be enhanced.
blockers
Quinidine Procainamide ¢ Pharmacologic effects of procainamide may
be increased; elevated procainamide and
NAPA (major metabolite) plasma levels with
toxicity may occur.
Quinidine Propafenone Serum propafenone levels may be increased
in rapid extensive etaboiizers of the drug
(~ 90% of patients), increasing the pharmaco-
logic effects.
Quinidine Succinylcholine t  The neuromuscular blockade produced by
succinylcholine may be prolonged.
Quinidine Tricyclic ¢ The clearance of the tricyclic antidepressants
antidepressants may be reduced, possibly resulting in
increased pharmacologic effects.
* & = Object drug increased. ¢ = Object drug decreased.

Reference: Drug Facts and Comparisons,1995 p 145c.

1 Cinchonism : ! y : , ) ' )

2. Cardiovascular : Widening QRS complex .Cardiac asystole, Ventricular ectopy, Idioventricular
rhythms  ( ventricular tachycardia, fibrillaion, torsade de pointes ), Paradoxical tachycardia. Arterial

embolism, Hypotension, Ventricular extrasystole ( - 1 6 ),

Prolonged QT interval, Complete AV block, Ventricular flutter

QRS complex 25%,
p wave 1 120 ECG Atrial Flutter 1 '
Sinus rhythm
3. d effects '
4. Hepatic and renal : Lupus nephritis, Hepatic toxicity include granulomatous

hepatitis, Hepatitis
5. Hematologic effects : Acute hemolytic anemia, Hypothrombinemia, Thrombocytopenic purpura,
Agranulocytosis® Leukocytosis, Neutropenia

6. CNS effects :

7. Ophthalmic effects : Mydriasis, blurred vission, disturbed color perception, reduced vision field,

photophobia, diplopia, night blindness, scotomata, optic neuritis.
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8. Dermatologic : Rash, urticaria, cutaneous flushing with intense pruritus, photosensitivity, eczema,
exfoliative eruption, psoriasis, abnormality of pigmentation

9. Lupus erythematosus : Hepatosplenomegaly.lymphadenopathy, possitive
antinuclear test

10. Hypersensitivity Reactions : Angioedema, acute asthma 1 vascular collapse, respiratory arrest,
hepatic dysfunction including gruanulomatous hepatitis 1 hepatic toxicity, purpura, vasculitis

11. Miscellaneous : Arthralgia, myalgia, increase skeletal muscle creatinine phosphokinase, disturbed

hearing (tinitus, decreased auditory aculity )

Quinidine
1
2
3 ( sinus tachycardia, ventricular tachycardia,

ventricular fibrillation, torsade de pointes ) ; Depressed autonomicity and conduction ( QRS and QTc

prolongation, Bundle branch block, sinus bradycardia, sinoatrial block, sinus arrest, AV block, ST depression,

T inversion ) ( Cardiac output ,
[ Vasodilation ] )
4, Cinchonism, !
Potassium
1 Activated charcoal
ECG,
Blood gas Pacemaker
2 (' Infusion ) 1/6 molar Sodium lactate
Quinidine CNS depressants CNS depression
IV Fuid Metaraminol Norepinephrine
Dysrrhythmia phenytoin lidocaine,
1. 2
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( ' )
Potassium
Quinidine ( 2
QRS complex 50%
Quinidine )
1 2
2 . 2
(

) Cinchonism (

- )

: Quinidine sulphate tablet 200 mg single dose Qinidine gluconate 200 mg

A Premature atrial and ventricular contraction : 200 - 300 mg tid - gid
A Paroxysmal supraventricular tachycardias : 400 - 600 mg 2-3
paroxysm

A Atrial flutter : Digitalis ' Digitalis



Nasiy 156
A Conversion of atrail fibrillation : 200 mg" 2-3 5 8
Sinus rhythm
3 4 ( Quinidine CHF
Digitalis )

A Maintenance therapy : 200 - 300 mg tid - gid (

, ECG Quinidinel. )
A :300-600mg 8- 12 (

Ahydrous quinidin )

A 4 ( Quinidine sulfate )

Quinidine gluconate

1 , 1 , Ventricular tachycardia

D-C cardioversion

A IM: Acute tachycardia : Quinidine gluconate 600 mg
400 mg 2
A IV: 50% Quinidine, Arrhythmia
330 mg Quinidine gluconate ( , )
500 mg - 750 mg Quinidine gluconate 800 mg ( 10 ml ) 50 ml 5%
Dextrose injection 1 mi/min
A 5 (Quinidine  gluconate) 3.75

(Quinidine sulfate)

4.
A : Quinidine sulfate 30 mg/kg body wt. 900 mg/ m body
surface area 5 ( )
5. p fasiparum malaria . 2 regimen
A Loading, 15 mg/kg 250 m NSS infused over 4 hr. Followed by MAiNtenance

24 hr Loading dose 7.5 mg/kg infused over 4 hr 8 hr 7
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A Loading, 10 mg/kg 250 ml NSS infused over 1- 2 hr , followed immediately by
Maintenance, 0.02 mg/kg/min 72 Parasitermia 1%
10. : Kinidin : Quinidine Sulfate 200 mg Durule Tablet
. Quinidine sulfate Anhydrous Quinidine alkaloid 83 %

2. Quinidine gluconate Anhydrous Quinidine alkaloid 62 %
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Procainamide

L
1 Ventricular Arrhythmia : life threatening sustained ventricular tachycardia
2. Procainamide Ventricular extrasysles cardiac arrhythmia
3 Atrial Fibrillation Paroxysmal atrial tachycardia
2,
Complete heart block ( Pacemaker) , idiosyscratic hypersensitivity, lupus erythematosus,

torsade de pointes

3.

1 AV block , bundle branch block . severe digitalis intoxication

(ventricular asystole) fibrillation

2 ' 1 CHF :

3 CHF, Acute IHD, Cardiomyopathy : Procainamide myocardial
contracticity Cardiac output

4. '

5. ' Lupus erythematosus Procainamide

6. Myasthenia gravis : Procainamide

7. )

8. Asymptomatic premature ventricular contractions

9. Antiarrhythmic group 1A ( Quinidine, disopyramide )

Prolongation of conduction
10. : FDA category C Procainamide

: Procainamide NAPA ( metabolite )
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12 ) ' Procainamide
' Procainamide
13 :
ECG
14.
' Leukopenia thrombocytopenia
15. Blood dyscrasias Agranulocytosis, bone marrow depression,
neuropenia, hypoplastic anemia, thrombocytopenia Procainamide
0.5%
4 144
5. ?
1
11 GOT, SGPT, LDH, Birilubin
1.2 Antinuclear antibody (ANA ) titer ( 60%-70%
1 2 )

1.3 Direct antiglobulin ( Coombs’ ) test

14 ('Neutrophils,Platelet )

15 ECG ( QRS widening , PR and QT prolongation, reduced voltage of
QRS and T waves )

1.6 Procainamide Bentiromide test Procainamide 3

Bentiromide
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Procainamide Drug Interactions

Precipitant drug Object drug* Description
Betablockers ~ Procainamide ¢ Propra olo\ may increase procainamide
Ethanol Procainamide The actlons oh1 rocamam ?ﬁ&%ered
blu ecause the main me 9
soI A A mic, Specific effects

Histamine Procainamide ¢ etldlneam ranF ﬂ]ea%martm crea
antagonists oavallaoili 0 camaml ean

Quinidine Procainamide macolo(g of rocainamide gway
procelnamice an
asma eveSW| TOXICIty may occur

Trimethoprim ~ Procainamide ¢ evated rocamamJ and NAPA serum le
els ma cur Pyresutlng n mcreased

pharmaco oglé eCls
d? essant acpon may occur

Procainamide  Lidocaine Qﬂ%?ve cardlt% lopressant aclion

he poten|
Procainamide  Succinylcholine o The séjccm Icpomeneuromuscular blockade
& potentiated.
*A =(Qbject drug increased.  *+= Undetermlned effect.

Reference : Drug Facts and Comparisons,1995 p 145j.

1 ! . Systemic lupus erythematosus (SLE) - like syndrome

80% ANA titer
30% SLE - like syndrome
2, ' (rare)

- Coombs’ positive hemolytic anemia

~ Leukopenia ( Neutropenia ) agranulocytosis

- Thrombocytopenia
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7. ?
L ECG
QRS
Heart block
2. ANA titer
SLE - like syndrome ANA titer SLE - like syndrome
3. 2 ' 3
' Leukopenia
4, Procainamide N-acetylprocainamide ( NAPA )
CHF Procainamide
NAPA 25 30 mglL
8.
L 2
4
9 1
3.
4. 1
5.
6.
1. SLE - like syndrome (
) (
) Coombs’ positive hemolytic anemia ( )
Leukopenia ( Neutropenia ) agranulocytosis (
) Thrombocytopenia ( , SLE- like
syndrome ) 9
9.
11
50 mglkg 4 8 3



NAPA
Procainamide
100 mg 500 mg IM
1.2
D|Iut|0ns and Rates for IV Infusions of Procainamide
Infusion concenQratwn Infusion volumel to Be a?imeg Infusion rate
|n|t||rf]i#u|80|%(rillng 20 mg/ml 50m 1000 mg ilr%rp %f%lHS)
M?ﬁ%g% e Zm&/ml 500 m 1000 mg Lto 3 ml/min
mg/ml 250ml 1000mg  0.5to 15 mi/min
iwe.'gﬁi‘i?ﬁ%‘ﬁﬁl‘ﬁ’e“E"n;%a”a“r?ﬁ?te“? L B
vo?ume %st %e edn malntena Ce concentration may be preferre Ol inused
Reference : Drug Facts and Comparisons, 1995 p 1451,
1 50 mg/min
mg 5 500 mg 10
2. 20 mg/m
1 mlimin s : 100
200 mg , Loading dose 1gm
3. (Maintenance dose)
2 mg/ml 1 3 mlimin
4 mg/ml 05 1.5 mlimin ( 2 6 mg/min)
4, 25%
75
5. Conduction

161

100

50



10.

Guidelines to Provide up to 50 mg/kg/day Procainamide

Weight
ky (standard formulation)  (sustained release)
88-110 40-50 250 mg 500 mg
132-154 60-70 375 mg 750 mg
176-198 80-90 500 mg 19
>220 > 100 625 mg 159

R e ey o

Reference : Drug Facts and Comparisons, 1995 p 1451

15- a)mg/kg/day 3-6

:20 - 30 mglkg/day 4 -6
- Loading dose : 3- 6 mglkg/dose 5
Maintenance dose Z) &mcglkg/min

]mmg/dose 2 gm/dayQ

. Pronestyl ; capsule 250 mg ; injection 10 mg/ml x 10 ml

4 gm/day

162
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Disopyramide
1
Documented Ventricular arrhythmia Life threatening sustained ventricular arrhythmia
Supraventricular tachycardia
2
1. Cardiogenic shock
2. second - or third - degree AV block ( Pacemaker )
3. Congenital QT prolongation
4. Sick sinus syndrome
5. Hypersensitivity to disopyramide
6. Severe congestive heart failure
3.
1. Proarrhythmic effects : Disopyramide
2. Asymptomatic ventricular premature contraction
3. Disopyramide  negative inotropic effects
CHF Loading dose myocarditis cardiomyopathy
4. QRS 25 %
5. QTc prolongation Arrhythmia ventricular tachycardia
fibrillation QT 25 %
6. Atrail flutter Atrial fibrillation Digitalis
' AV conduction
7. Conduction abnormalities Sick sinus syndrome 1WPW

(Wolff-Parkinson White syndrome ) 1Bundle branch block

8. first - degree AV block
second - third - degree AV block second -
third- degree AV block bifasicular block trifasicular block Pacemaker

disopyramide

9. Antiarrhythmic drugs Class IA Propanolol
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10. Disopyramide

CHF
(3-blockers
11. Disopyramide Anticholinergic effects urinary
retention, Glaucoma, Myasthenia gravis
12. ' 1 control release
( Creatitine clearance < 40 ml/min )
13.
14. - FDA Category C
15.
16. Potassium ' ! ' Potassium
4. : Creatinine clearance < 40 mi/min half life 8 18
1445
5.
Disopyramide Drug Interactions
Precipitant drug Object drug* Description
Antiarrhythmics  Disopyramide t Other antiarrhythmic: W rocgunamld(eé lido-
ﬁam%ieﬁ Vv?n%en?nuseﬁ the gﬁ? (%prfex orQr

E])'h onga 10 May VCCUr.
I

N J}teiacnon |s dlﬁl%ﬂt 0 Cpredlc ﬁ P
o {

e eree i ecs car o
tensmn re ort no. occlr-
e ergls i or i negative
h d Ino o d I I
Erythromycin ~ Disopyramide ¢ Increas pyzenice plasma Jvels m
oy & X ERC géjfcmer

i: [\ﬁVGO urred. ncrease

Beta blockers ~ Disopyramide

: , . 4
Hydantoins Disopyramide Dlsq ide setguré] Ier\éelssl(_é alf- “1(‘: oPHe?"’?
ectsmy enﬁane ees XE%

For several”days ater hydantoin withdraw

uinidine Disopyramide 4Concurrent use rp \y esult i, mcre&sed diso-

isopyremide. - Quinicing W"?ﬁf”“é“ Lt et
or ecreasetrin gsponse%o uIni X

Rifampin Disopyramide A Disopyramide serum Ievels ma be decreased.

i ' a
Disopyramide  Anticoagulants Dne"c&gaéed ?thrgp(l)bm rr%me cacuerr sop
ahem ynamlce ot hd

no an rac

: : o "

Disopyramide ~ Digoxin AItho aStétgjseru]m d|9Pxn evels a|¥te i n
Persu |e¥ en ua |nera0|0n
also been suggesteo

*{ =0Object drug increased.  + =Object drug decreased ++ = Undetermined effect.
Reference : Drug Facts and Comparisons, 1995 146c.




1 . Anticholinergic effects

10%  20% )
2. ( 1%  10% )

(Congestive heart failure, CHF) (

3. ( 1% ) (

agranulocytosis ( ) 1Cholestasic jaundice ( ) .

1 ( 40%) (Anticholinergic effects )

2. ( 1% 10%)

1. Vil QRS

25 % QT Prolongation > 25%

CHF, , 1
(3-blockers
4, Potassium

5. 8

165
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10.

L ' " ! loading dose PO 300 mg 6
200 mg 6 48
250 mg - 300 mg 6 1 maintenance dose
PO 400 - 800 mg/day { usual adult dose : 600 mg/day ), Maximum 1.6 gm / day ( 4
6 1 12 )
2. 1 ' 50 Kg
(CICr>40 ¥ ):loading dose 150 - 200 mg ,
3. maintenance dose 400 mglday ( 2 4 )
maintenance dose 4.4 mglkg/day

4, CICr (

Disopyramide Dosage in Renal Impairment _
Creati 701 rance Loading.dose 0S Dos He interval
F [ ? ?ours

i

i 8

Reference : Drug Facts and Comparisons,1995 p 146e.



10.

Suggested Total Daily Disopyramide Dosage in Childrenl

Age (years) Disopyramide (mg/kg/day)
0

4@% L@lg

1210 1
1Pre ar a1t 10 suspe addm con entso the immediate,r Ig?ase cap-
sule o errg h il SI n w en re rigerated 1 Sfal sb?{l
(% or me rm§a ense In'an amoer glass bottle. Do
no usé econ r ease form to prepar eso t|on

Reference : Drug Facts and Comparisons,1995 p 146d

: Norpace, tablet 100 mg, 150 mg

167
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Lidocaine

1.

Ventricular arrhythmia Myocardial infarction 1 Digitalis toxicity , Cardiac surgery ,
Cardiac catheterization
2

1. , Amide

2 Stroke - Adams syndrome

3. Wolff - Parkinson - White syndrome

4, Severe degree of sinoatrial latrioventricular (AV), or intraventricular block (

Pacemaker )

3.

sinus node dysfunction , prolongation of PR interval 1widening of QRS complex , or aggravation

of arrhythmia

2. Creatinine phosphokinase
MI
3. CHF, Cardiac output 1 Digitalis
AV block , 1 Hypovolumia , Shock 1Heart block
4
5. : FDA Category B
6.
1.
50 Kg
8.

65

4. 144



1 : Creatinine Kinase
Acute Ml Isoenzyme
2.
- Lidocaine Drug Interactions
Precipitant drug ~ Object drug* Description
Beta blockers Lidocaine t  Increased lidocaine I{evels may oceur,
o o 0SsIDTy resulting 1 toxicl
Cimetidine Lidocaine + ecrg?sed lidocaine cle rance ith
03ﬁ| foxicity, Ranitiding, an
;r)% el antagonists, do not
o o 0 Interact.
Procainamide Lidocaine d|t|ve ardlod?Pretssant a&tlon may
BCUI’WI Boten al for conduction
N o abnormalit
Tocainide Lidocaine ] Sl ce Ihe ents ar armacologi-
S|m| ar nco use T2y
e mtrease nC| pnce 0
o _ _ verse reactions.
Lidocaine Succinylcholine ! Prolonc%atlon of neuromuscular blockade
may’ 0cCu.
= Object drug increased
Reference : Drug Facts and Comparisons,1995 p 146g.
5.
1
2,
collapse
3. Anaphylactoid reactions
4, 1

65

Lidocaine PlasmalConcentrations and Effects

Concentration (meg/ml) Toxicity2
<15 |diosyncratic
15t04 M|Id NSand cardiovascular effects
4106 fté .common; cardiovascular in those with
concom| ant dise
6 >t% 8 Slgnlflcant risk of CNS and cardjovascular depression

Sefzures, obtun gnon % tensmn resplratory depresswn

BCreased cardia coma

} hole bloo q]conce ntrations ma he 10%to 00/ 0
atlents Wlt

s, ma ren tve
lc‘t[esalso (Yan contri P butp 0 toxICIty even Wi (%es Ildocalnepasmaconcen rations.

169

Cardiovascular

significant conducti stema nor sor marginal hemodyn
%x&@(/ ocame? ncentratlon%{ Rﬂabo-



4y
Supportive treatment
+

(Thiopental or thiamylal )

170

Lidocaine

Resuscitative procedures

Diazepam | Ultra-short-acting barbiturates

Short-acting barbiturate ( pentobarbital or secobarbiatal )

4» IV Succinylcholine Circulartory depression
Vasopressors CPR
6.
1. (ECG)
2.
3.
4. Lidocaine '
7.
1. IM :300 mg. v maintenance therapy
60 - 90
2. IV loading dose for ventricular tachycardia or fibrillation :50 - 100 mg (1 - 1.5 mg/Kg )
25 - 50 mg/min 50 - 100 mg 5 - 10 300 mg/hr
3. IV maintenance : 1-4mg/min infusion (20 - 50 cg/Kg/min )
4. IV for post MI prophylaxis of primary ventricular fibrillation : 100 mg 3 mg/min
100 mg 10-15 50 mg 2 mg/min
5. CHF
6. : loading dose = 1 mg/Kg IV or Intratracheally 5-10
5 mg/Kg , maintenance dose = 20 - 50 mcg/Kg/min8
8.

# Xylocard 100 injection : 100 mg /5 ml Ampule

+ Xylocard 500 injection : 500 mg /5 ml Ampule
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Tocainide
L . Treatment of lift threatening ventricular arrhythmia.

Unlabelled uses : treatment of myotonic dystrophy ( 800 - 1200 mg/day ) and trigeminal
neuralgia (20 mg/Kg/day in 3 divided doses ).

2.

L Amide Tocainide

2. Second - or third - degree AV block ( Pacemaker )
3.

1 Tocainide Proarrhythmic effects

2 Atrial flutter or atrial fibrillation

3 ' CHF Toacinide

CHF

4, «

5 . FDA category C

6. A &

1. )

8.

9.

agranulocytosis, bone marrow depression, leukopenia, neutropenia, aplastic / hypoplastic anemia,
thrombocytopenia 12

10 Pulmonary fibrosis, interstitial pneumonia, fibrosing alveolitis, pulmonary edema,
pneumonia

4 144



Description
[[ra
ranitidine oes no

Tocarnrde brﬁavarlabrl and peak oncen

have additj drve effects on wedge

Precipitant drug Object drug*
Cimetidine Tocainice
ron maye rease
- pear 0 affect tocanide
Metoprolol Tocainide hese 2 enté
o - FOSSURE AN chrtiae
Rifampin Tocainide

*{ =Object drug increased. 4 =Qbject drug decreased

ocarnrd)es delrmrnat nh If- Irfe hioavaila I
w ecreased: ora clearance may be

Reference : Drug Facts and Comparisons, 1995 p 146k.

?

Tocainide Adverse Reactions p> 10/(}
ControIIed studies

v

Adverse reaction
rednesa strness [fatigue/lethargy/

Ho coltdJ frnggJ

Cardiovascular
jﬂif ed ventrrcul
C cargra
rrrvenﬁr.cd s,

ausea

i
iarﬁrea/loose stools
émr fartifalgia

C
Izzinessivertigo
aresﬂdesra g

&.

[é3'e>)

rda_Lgrthmras PVCs

R mooooso| ||

remor. . 10

O@Jsrldn/drsorrentatron/halIucrnatrons

G ﬁess

Aﬁere mood/?warengss )

In%oordrgratron unsteadiness/walking
ances

Ataxra

ﬁadrmresm

Efurred vhsron/vrsiral disturbances
nnitus/nearing os
ystagm

LS

Reference : Drug Facts and Compariso

Comd)saesi%nate

= 1927)

—
(3, <'S)

— lg.9

7 t

|
5 246

-
;o

ns, 1995 p 1461



1 ECG
2. Blood count
3. Chest X - ray

8. ?!

400mg 8 (11200 - 1800 mg/day )
1200 mgQ

10.
Tonocard , tablet 400 mg

173
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Mexiietine

L

i Life threatening ventricular arrhythmia

2 Ventricular tachycardia Ventricular arrhythmia

Acute Ml ( )
3. Diabetic neuropathy (150
mg/day for 3 days, then 300 mg/day for 3 days followed by 10 mg/kg/day )

2.

1 Cardiogenic shock

2. Second - or third - degree AV block ( ' " Pacemaker )
3 7?

1 Mexiietine Proarrhythmic effects

2 ,

3 1 ,

CHF

4, Sinus node function Intraventricular conduction

5. Mexiietine ( seizure ) :

. . FDA category C

7. ; Mexiietine

8. ; )

) ; Leukopenia ( Neutrophile < 1000 cells /mm" )
Agranulocytosis 0.06%, Milder Leukopenia - 0.08% 1 Thrombocytopenia - 0.16%
4,

- Biotransformation : 85% '

- FHf life : -10-12

' Cardiac output - 25
‘ ( Creatinine clearance [ CICr ))



penia (

+  CICr < 10 mifmin -157
¢ CICr=11-40 ml/min - 134
Acute MI - 15- 17

ma 144
?
- Antinuclear antibody titer ( )
- SGOT (AST) 3
( 1% - 2% )
Precipitant drug Object drug Description

AIHn dnum Magnesium  Mexiletine Mexiletine absorption may be slowed.

rtﬁéme

arcotics
Cimetidine Mexiletine Cimeti iilnerwm(ireaie or decrease
_ J mexileting plasma Tevels
Hydantoins Mexiletine + ! ncreased me |Ie{ e clearan Ie?dmg
o owerstea y-state plasma Tevels mey
Metoclopramice Mexiletine t Mexiletme absorption may be
Rifampin Mexiletine + g nreased me |Ie Clearan Ie d|n
o ower stea plasma evesm
Urinary acidifiers Mexiletine enal clear ce of mexiletine is re a[ed
urina &CIdlC uring, mexiletine
. N T earanc ay be Increased.
Urinary alkalinizers Mexiletine enal clearﬂwce 0[ n]exnetme is rela d
exile-
o . tmeceg}/a ce makg d%crease@1
Mexiletine Caffeine Clegég)wce of caﬁelne may be decreased
Mexiletin Theaphylline Serumt eaphylline levels may be.
EXEine Py “ e ?l(] RYeased lE)thrmacgloglc and
foxic e ects may occur
"} =0bject drug increased - Object drug decreased Undetermined effect

Reference : Drug Facts and Comparisons,1995 p 147h

Lpremature ventricular contraction (

175

),

leukopenia Lagranulocytosis ( ) Lthrombocyto-
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( ( 40% }

) (Tremor)

L Holter '
3-6
2 SGOT ( AST )
3 Mexiletine
L ,
2 4
4 i
3 ,
4,
5.
6.
1. , premature ventricular contraction (
)1 (
2-3 )
8 9
200mg 8 50 mg - 100 mg 2-3
' ' 200mg-300mg 8
400 mg 8

1200 mg



1

' 400 mg 200 mg
30 2
300 mg 8
2
450mg 12
Mexiletine Antiarrhythmic drugs
Mexiletine Quinidine Disopyramide 6-12
Mexiletine Procainamide 36
Mexiletine Tocainide 8-12
Lidocaine Mexiletine
Lidocaine Mexiletine 12 9

- Mexitil - Capsule 100 mg, Ampule 250 mg/ 10 ml
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Flecainide

L

1 Prophylaxis of supraventricular arrhythmias

2. Prophylaxis and treatment of documented life threatening ventricular arrhythmias
2.

1. Second - or third - degree AV block

2. Right bundle branch block Left hemiblock ( Bifacicular block )

3. Recent Myocardial Infarction

4. Cardiogenic shock

5. Hypersensitivity to the drug
3 ?

1 Fecaimde Proarrhythmic effects

Fecainide Sustained ventricular tachycardia (
Heart failure , a low ejection fraction , history of MI or cardiac arrest )
proarrhythmia 13% ., (200 mg/day ) 26% :
, (400 mg/day ) 10%

2. Fecainide Sinus bradycardia 1 Sinus pause Sinus arrest

3 ) 2.9 THR ' Negative Inotropic
effects

4, , ,

4

5. ‘ Pacemaker Fecainide Threshold
endocardial pacing pacing threshold pacemaker !

6. ' Potassium Class | anti -

arrhythmic drugs
1. . FDA Category C
8. ; Fecainide

1. ! <18



Precipitant drug
Amiodarone

Cimetidine
Disopyramide

Propranolol
Flecainide

Smoking

Urinary acidifiers
Urinary alkalinizers

Verapamil

Flecainide

*t = 0bject drug increased

144
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Flecainide Drug Interactions

Object drug*

Flecainide
Flecainide
Flecainide

Flecainide
Propranolol

Flecainide

Flecainide
Flecainide

Flecainide

Digoxin

'
'
'

|

{

|

Description
FIecaini((jje plasma levels may be

Flecalmde bloagallablll Hd total renal
excretion may be Incre

Eﬁé)g%i)amlg(e has gegattYh fﬂe%te{f’r{] it

nlbss benefts o we|gh FiSKS

Flecainide a nrtli [(ﬁ)ran%lol evels were
IR
on &mnterva? were Fess tfwan ag Ifive

ompared tgenonsmokers smoker?
ave'a grea Pasmda flearane fle-
CAINGe AT mc eased flecainice dose
mlay £ NECes
ferations in urma erellon and

naton of f

ol §r|1m i 'e'EF C ine
ncre [EASES
oava ne urme eCl &
mgg mcreases bioavailabil-

0%“?& "nh?s ”e%ﬂﬁ‘“ﬂ'enc%l il

Emmw )
SR

# =Object drug decreased

Reference : Drug Facts and Comparisons, 1995 p 148d.

) 1
arrhythmia (
2

tachycardia

Arrhythmia

),

ventricular
Premature ventricular contractions supraventricular
, Congestive heart failure



10.

~N o Ol B~ W D o s
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Holter 24
Proarrhythmic effects

' CHF

1 Paroxysmal Supraventricular Tachycardia (PSVT) and Paroxysmal Atrial Fibrillation/Flutter (PAF) :

4 -

7

2. Sustained ventricular tachycardia :

4 -

7

50mg 12 50 mg 2
PSVT 300 mg
100 mg 12 50 mg 12
400 mg
' ' CHF :

50mg-10mg 12-24
' (Trough) 0.2 - 1 meg/ml
Trough 1 mcg/mia

- Tambocor ; Tablet 100 mg, injection 10 mg/ml X15 ml



Bretylium Digoxin Di |T

181

Bretylium

Ventricular Fibrillation
Life threatening ventricular armythmias First line

Aortic stenosis 1 Severe pulmonary hypertension 1
' fixed cardiac output  Bretylium

Peripheral vascular resistance

‘ dosage interval
- FDA Category C

Bretylium

144

Bretyhum Drug Interactions

Precipitant drug Object drug * Description
Bretylium Catecholamings ~ t éhe apressor effects oﬁcatej:holamhnes éeg

INg, NArepIng rm? dle ennanc

um. ? z1ec 0l ef arfa miris-
(ire USe anu 0NS an coseymon or
ood PTGSSUTE see arnings).

s foxicl ma bea ravated
!)m Al rele rlne caus

en a enm
e [EylIUmon
%GS n rto

CCUT
§ S@%? ran fhmic
VOI Simu an 0us

Inittion of erapy

Object drug increased

Reference : Drug Facts and Comparisons, 1995 p 148h.



L (
8 )

2 :
6. ? ? '

i

2
1. « 7

L IV loading dose : 5 mglkg ( 8 )

10 mg/kg 15-30 30 mglkg

2. Maintenance dose : 5 - 10 mglkg

30 6
1-2mg

Adminisfration Rate forﬁ:ontl ous
Infusion Maintenance rety erapy
Preparation Administration

Abérgootim an Vﬂlug nSIVFmaI 6r0nb;lume Ftnasl goBe ]iﬁn MFlJ%rrf;%rlos ml;hr
vl T
LT R S S
o B OB A 5

1 May e either Dextrose or Sodium Chloride Injection. USP.  2For fluid restricted patients.
Reference : Drug Facts and Comparisons, 1995 p 148i.

3  Initial dose = 5-10 mglkg 1-2
- Maintenance dose =5-10 mgkg 6-8
L Bretylium 3-5
Antiarrhythmic drugs
2. 5ml
3 Systolic BP < 75 Hg

8. ? © Bretylate ; injection 100 mg/ 2 ml Ampule

182

10 -



Amiodarone

Ventricular Arrhythmias 1 Supraventricular Arrhythmia
1 )

L1 Severe sinus node dysfunction
2. Second - and third - degree AV block ( Pacemaker )
3. Hypersensitivity to the drug

L Amiodarone

183

15% - 20% Life threatening

arrhythmia
Antiarrhythmic - drugs ' . Amiodarone
Amiodarone
Amiodarone Amiodarone
3 Amiodarone
4. Pulmonary toxicity : 2% - 17% ( 400 mg/day )
10% Pulmonary toxicity

)
5. Cardiac effects : Amiodarone Arrhythmia (- 2% -5%)

Antiarrhythmic drugs Amiodarone Symptomatic bradycardia Lheart block

sinus arrest with suppression of escape foci 2% - 5%
6. Hepatic effects : Amiodarone
3 2
( Histology )
Alcoholic hepatiis ~ cirrhosis
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7. Carcinogenesis / fertility impairment : Amiodarone Thyroid tumors
Fertiity 'y 90
mg/kg/day ( ‘ 8§ )
8 . FDA Category
9. . Amiodarone 25%
10. CHF . Negative Inotropic effects Flemodynamic
effects Sympathetic activity
1 ‘
12 Flypokalemia Arrhythmia
13 Hypothyroidism
Hyperthyroidism
4 14
5.
1
- Thyroid function : X1 1 X
2
Amiodarone Drug Interactions
Precipitant drug Obiject drug* Descrlptlon
Amiodarone Anticoagulants po roth omy_{nag oagula ts
(@} e o
i e ! e ool may bt r3|st o
Amiodarone Beta blockers A0 gr Hh égogfm?SOPO | an it S5i-
Eﬂ&rﬂﬁ%%?qgierselmlg J%ah E
. o olism may De increase
Amiodarone Digoxin b IevRIsog OXIR are increased: acglons
{g%@een anced, pernaps to the point o
Amiodarone Flecainide ¢ Increased flecainide plasma levels may occur
Amiodarone Hydantoins y  Increa dhx antom conce atlons
Hydantoins ~ Amiodarone S%WJ%) Jogciy ! Oggrfease i Gl
Amiodarong Procainamide Procainamide serum levels may be increased.
Amiodarone Quinicine 8% u%?rrlldr%oltee\ﬁﬁlm%f) Eg%?gcsed pos-
Amiodarone Theophylline * é%%%egf eolgh%lm I(?vels Wt%?s:; Z vpé ?:Eagf
Rt d[ nog O one

dscontintion
*N= Object drug increased + - Object drug decreased

Reference : Drug Facts and Comparisons, 1995 p 148n.
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6.
Vv
- Neurotoxicity : ( 20-40% Loading
dose 1 2-3 )

- Photosenstivity : 10%
- Pulmonary fibrosis or interstitial pneumonitis / alveolitis

10-5% : 400 mg/day

6 1 10%

2
- Arrhythmia
[ 1
, ( )
- Congestive heart failure :
- Hyperthyroidism D
- Hypothyroidism : 10%
- Noninfectious epididymitis : ‘
- Ocular toxicity : Bilateral and symmetric asymptomatic comeal deposits
' 6 10%
7
- Sinus bradycardia :
Pacemaker
3 (Rare)
(") 2

' 25% (
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1 ‘ SGOT 1SGPT , Alkaline phosphatase

' 1 3
Baseline 2 ( Hepatomegaly )

2 Holter

3 ;
Hyperthyroidism Hypothyroidism

4 ‘ : Rales, 1Pruritic

friction rub
5. Chest X-ray : 3-6

6. 1 Pulmonary function test :
X - ray
7. Gallium radionuclide scan :

Chest X-ray
8 ; Slit - lamp
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: : 5-10 mgkg over 15-30 min, (v
infusion) 800 - 1200 mg
2 ;
21 Ventricular arrhythmias: Loading dose 800 mg - 1600 mg/day 1-3
( ) ( ,
) 600 - 800 mg/day 1
400 mg/day ( )
2.2 Supraventricular tachycardia : Loading dose 600 - 800 mg/day 1
400 mg/day 3 200 - 400 mglday
1
Loading dose : 10 mgkg/day 800 mg / 172 2of BSA / day 10
5 mgkg/day 400 mg/ 172 20f BSA/ day 2-3
Maintenance dose : 2.5 mgkg/day or 200 mg / .72 m of BSA / dayd
9, 2

Cordarone : tablet 200 mg Linjection 150 mg/ 3 ml



188

Coumarin and Indandione derivatives

1 Deep vein thrombosis, Thromboembolism, Pulmonary embolism

2 Atrial Fibrillation (Embolization)

3. Wafarin Atrial Fibrillation with embolism

4. Anisidione (Coronary occlusion)

5 FDA Recurrent transient
ischemic  attack, Wafarin

Small cell carcinoma of the lung

L1 Threatened or incompleted abortion

2. Cerebral or dissecting aortic aneurysm

3. Active bleeding

4 Cerebrovascular hemorrhage ( comfirmed or suspected )

5. Recent or contemplated neurosurgery, ophthalmic surgery

6. Major surgery or other (especially if result in large open surfaces)
7. Hemorrhagic blood dyscrisias eg. Thrombocytopenia, Hemaphilia or other hemorrhage tendency
8. Severe uncontrolled hypertension

9. Severe renal or hepatic disease

Pericardlial effusion or Pericardlitis

Pregnancy

History of warfarin - induced necrosis

1
1
12.

N P o

11
12 ,
13
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4
15 :
16
1.7 Protein C (Protien ¢ deficiency
18 ( Regional or lumbar block )
19
1.10 Subacute bacterial endocarditis
k| (Polyarthritis)
112
113
114 :
2 - Wafarin ' PT
Anisindone metabolites
Prothrombopenia
3 ' 18 )
(
Nephrotic syndrome, Congenital heart lesions Heparin
Anticoagulants )
5 Carcinoma, Hepatic disorder (hepatitis, Obstructive jaundice,

biliary fistula), Febrile state, Preparatory bowel sterilization, recent Surgery, X-ray therapy, Vit k
deficiency, Steatorrhea, CHF, Diarrhea, Poor nutritional state or collagen disease, Renal
insufficiency, Hyperthyroidism.

6. Edema, Hyperlipidemia, DM, Hypothyroidism, Hereditary
resistance of oral anticoagulants

1«

‘Anisindione ~ Wafarin Dicumaral
Albumin 99% ‘ enterohepatic circulation

metabolites
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m
Various Pharmacokinetic Parameters of Oral Anticoagulants

Oral anticoagulants Half-life (Days)  Peak activity (Days) Duration ( Days )

Warfarin 1-2.52 1.5-3 2-5
Anisindione 3-5 2-3 1-3
Following drug discontinuation S-isimer ~ 2 days; R-isomer ~ 1.33 days

Reference : Drug Facts and Comparisons, 1995 P88e.

L
2,
Oral Anticoagulant Drug Interactions
Precipitant drug Object drug* Description
Acetaminophen  Influenza virus Anticoagulants  =F These agents may increase the
Andro?ens vaccine anticoagulant effect of warfarin or
Beta blockers Isoniazid anisindione. The risk of bleeding
Clofibrate Kétoconazole may be increased. The mechan-
Corticosteroids = Miconazole ism of the interaction is unknown
Cyclophosphamide Maoricizine or complicated.
Dextrothyroxine  Propoxyphene
Disulfiram uinolones
Erythromycin ulfonamides
Fluconazole Tamoxifen
Gemfibrozil Thioamines
Glucagon Thyroid Hormones
Hydantoins1
Amiodarone Phenylbutazones?  Anticoagulants ¢ These agents may increase the
Chloramphenicol  Propafenone anticoagulant efféct of warfarin or
Cimetidine uinidine anisindjone due to inhibition of
fosfamide2 uinine the anticoagulant's hepatic
Lovastatin MZ-TMP metabolism. The risk of bleeding
Metronidazole Sulfinpyrazone may be increased.
Omeprazole
Chloral hydrate Anticoagulants ~ t These agents may increase the
Loop diuretics anticoagulant effect of warfarin or
Nalidixic acid anisindione due to displacement
from binding sites. The risk of
bleeding may be increased.
Amlnogllyc_03|des Anticoagulants ~ *+ These agents may increase the
Mineral oil anticoagulant efféct of warfarin or
Tetracyclines anisindione due to interference
Vitamin E with vitamin K. The risk of bleed-

ing may be increased.

¥4 Object drug increased _
1Hydantoin serum levels may also be increased.
2 May also displace the anticoagulant from protein binding sites.

Reference : Drug Facts and Comparisons, 1995 P88h.
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? ()
Oral Anticoagulant Drug Interactions
Precipitant drug Object drug* Description
CePhansporins’ Anticoagulants  + These agents may increase the
Diflunisal anticoagulant efféct of warfarin
NSAIDs and increase the risk of bleeding
Penicillins due to effects on platelet function,
Salicylates and, in the case of NSAIDs, Gl irrl-
tant effects.

Ascorbic acid Griseofulvin Anticoagulants ¢ These agents may decrease the
Dicloxacillin Nafcillin anticoagulant effect of warfarin or
Ethanol2 Sucralfate anisindione, The mechanism of
Ethchlorvynol Trazodone the interaction is unknown.
Aminoglutethi-  Etretinate Anticoagulants These agents may decrease the

mide Glutethimide anticoagulant efféct of warfarin or
Barhiturates. Rifampin anisindione due to induction of
Carbamazepine the anticoagulant's hepatic micro-

somal enzymes.

Cholestyramine3  Thiopurinesb Anticoagulants ¢ These agents may decrease the
Contraceptives,  Spironolactone6 anticoagulant efféct of warfarin or

orald Thiazide diuretics* anisindione due to various
Estrogens4 Vitamin K7 mechanisms.
* 4 =0Objectdrug increased ¢ =0Object drug decreased
1Those agents with a methyltetrazolethiol side chain. ,
2 Chronic consumption may increase the clearance of the anticoagulant; moderate to small doses do

not alter the anticoagulant effect. D1 N
3 Reduced anncoa?ulam absorption and possgblY increased elimination. ,
4 Increased risk of thromboembolism in rare instances which is in contrast to the intended effect of
the anticoagulant. , , 2 ,
s Thiopurine-induced increase in s%/,nthesw or activation of prothrombin.
6 Diuretic-induced hemoconcentration of clotting factors. _ ,
7Vitamin K overcomes interference of vitamin K-dependent clotting factors by anticoagulants.
Reference : Drug Facts and Comparisons, 1995 P88i.
6. 2

1 (Hemorrhage)
, . , , (

Hemorrhage-induced paralytic ilius or intestional obstruction ), :

1 1

priapism  paralytic ileus and intestinal obstruction from

submucosal or intramural hemorrhage.



Coumarin Indandione derivatives

The following side effects / adverse effects have been selected on the basis of
their potential clinical significance (possible signs and symptoms in parentheses
where appropriate) - not necessarily inclusive :*
Medical attention needed
Adrenal insufficiency,acute (diarhea, nausea with or without vomiting,
stomach cramps or pain)
Agranulocytosis or
Leukopenia (chill, fever, sore throat, unusual tiredness or weakness)
Dermatitis, Allergic (Skin rash, hives, and / or itching)
Diarrhea
Hepatotoxicity (dark urine, yellow eyes or skin)
Nausea or vomiting
“Purple toe” syndrome (blue or purple toes, pain in toes)
Renal damage with resultant edema and proteinuria (bloody or cloudy
uring; difficult or painful urination; sudden decrease in amount of urine; swelling of
face, feet and / or lower legs)
Sore, ulcers, or white spots in mouth or throat
Stomach cramps or pain
Medical attention needed only if continuing or bothersome
Bloated stomach or gas
Loss of appetite
Paralysis of accomodation (blurred vision or other vision problems)
Unusual hair loss
| = Anisindione , Il = Dicumorol , Il = Warfarin

* Differences in frequency of occurrence may reflect etther lack of clinical-use data or actual pharmacologic
distinctions among agents. M= more frequent; L= less frequent; R= rare; u= unknown.
+ Although not documented with anisindione, these effects have been reported with phenindione, an

u+
u+

u+
u+

u+

u+

u+

u+

u+

u+

o - v =X D — o

-~ r— O — U — =
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indandione derivative that 1s no longer commercially available. Other aclverse effects or abnormalities reported with
phenindione include aplastic anemia, eosinophilia, leukocytosis, thrombocytopenia, atypical mononuclear cells, red cel

aplasia, presence of leukocyte aggiutinins, and exfoliative dermatitis. Because anisindione is chemically related to
phenindione, these side effects should be considered potential side effects of anisinclione also.

Reference : USP DI, 1994 p 231.
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1.

N~ w PP o

Prothrombin Time (
1
Heparin
International Normalized Ratio (INR)

(Hematuria)

2

PT

PT

24

3-4
10-20 %

(Stool exam for Occult blood)

193



13.
0, 2
1 PT INR
ACCP/NHLBI Recommended Therapeutic
Range for Oral Anticoagulant Therapy
Condition PT ratiol INR
Acute MI12 131015 2103
Atrial fibrillation2 13t0 15 2103
Mechanical prosthetic valves 15102 31045
Pulmonary embolism, treatment 131015 2103
Systemic embolism
Prevention 1310 15 2103
Recurrent 15t02 3t045
Tissue heart valves 2 1310 15 2103
Valvular heart disease2 131015 2103
Venous thrombosis
Prophylaxis (high-risk surgery) 131015 2103
Treatment 1310 15 2103
LISl of 2.4 , /
2To prevent systemic embolism
Reference . Drug Facts and Comparisons, 1995 p88k.
Loading dose Heparin
10 mg Loading dose
4 PT PT INR (
0 .
)
Heparin Wafarin
3 6 Hepaim PT
( Atrial fibrillation )
PT INR Q
10. ?

Coumadin 1Crystalline wafarin Na : tablet 2 mg, 5 mg.
Orfarin , Wafarin : tablet 3 mg, 5 mg.

INR

194

Wafarin
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Enoxaparin

L

1 Prevention of deep vein thrombosis, which may lead to pulmonary embolism, following hip

replacement surgery.

2. Unlabelled use : Enoxaparin is currently being investigated for use following knee replacement
2.

1 (Active major bleeding)

2 (Thrombocytopenia) Antibody Platelet

Enoxaparin

3 ' Enoxaparin, Heparin, )
3. ?

1

2 Enoxaparin Heparin : unit Enoxaparin
Unfractionated heparin Low molecular weight heparin

3. 1 (Hemorrhage)

Bacterial endocarditis, Congenital or acquired bleeding disorders, Ulceration or angiodysplatic A

disease, Hemorrhagic stroke or shortly after brain, Spinal or ophthalmological surgery.

Hematocrit
4. Thrombocytopenia (platelet count : 100,000 - 50,000 mm 3)
2% Enoxaparin 13% Heparin Thrombocytopenia

5,
6.

7. FDA category B

8. )

0. )
10. Thromboembolism ' Enoxaparin

Thromboembolism
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* Anti-factor Xa Antithrombin 3-5 SC
*  Mean absolute bioavailability ~ 92%
Volume of distribution ~ 6 L

+ IV :total body clearance ~ 20 mi/min.

8% - 20% Anti-factor Xa 24 v
Elimination half-life SC ~ 45
+ 40mg : duration of anti-factor activity ~ 12
1 Anticoagulants Antilplatelet
2. AST, ALT 3
( 5%) Billirubin
?
L (Hemorrhage)
Major Bleeding Episodel Enoxaparin vs Heparin vs Placeho
Parameter Enoxaparin Heparin Placebo
Dose 30 mg every 12 hr 15,000 units/24 hr
Number of patients 786 541 50
Incidence 4% 6% 4%

1Bleeding complication considered major f accom anied b¥% Ogduflcant clinical event or if hemo-
globin decreased by > 2 g/dl or transtusion of > 2 units O 0000 products was required.

Reference : Drug Facts and Comparisons, 1995 p 86c.
2 Enoxaparin

Enoxaparin Adverse Reactions (%)

Enoxaparin Hepari
30m every 12 hr 15,000 un|ts/24 hr Placebo
027 ( =54) (=50
Adverse reaction Severe Total Severe Total Severe Total
<1 4 <1 3 0 4
Fever 1 ; { 3 0 g
Hemorrhage <1 ) <1 5 0 2
Nausea <1 3 <1 2 0 2
Ecchymosis, , <1 2 <1 2 0 2
Hypachromic anemia 1 3 3 7 2
ey S S T R
Peripheral edema
ConPusmn <1 2 <1 1 0 0

Reference : Drug Facts and Comparisons, 1995 p 87.
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1 Complete blood count 1Platelet count

2. Stool occult bood test8

Hip replacement: Initial dose 30 mg BID, SC 24

Deep vein thrombosis



2

Heparin
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(Deep vein thrombosis)

(Pulmonary  thromboembolism)

(Peripheral arterial embolism)

(Atrial fibrillation with embolization)

Acute or chronic consumption coagulopathies ( Disseminated intra-

vascular coagulation [DIC] )

3.

embolism

1 Deep venous thrombosis

40 ( Urology patient )

(Storke)ll

(Acute MI)

( Extracorporial - circulation )

Pulmonary embolism

Thrombo-
(Congestive heart failure)
(Pulmonary infection)

(Hemodialysis),

(Left ventricular thrombi)

51
Cerebrovascular accident
52
( Continuous infusion ) Angina pectoris

[intermittant heparin injection)

(Acute

(Post Myocardial infarction)

Stroke
(Coronary occlusion)
MI) Heparin
24 )

53
54
Thrombolytic ( Heparin 2 8
2.
1 Heparin
2
3.

(Severe thrombocytopenia)

' (Uncontrolled bleeding)

(Disseminated intravascular coagulation)
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5. Threatened abortion
6. (Aneurysm) 1 1 (Cerebral or

aorta dissecting)

7.
8.

m 5 9 Heparin
1 Hematoma
2 Hematocrit 1
3 Heparin Free Fatty Acid

Lipoprotein lipase
4.
(Thrombophehlitis)
5

1 1 lumbar block

5. Subacute bacterial endocarditis

9. Pericarditis or Pericardial effusion
1. ' )

11 1 (Spinal puncture)



3.,
14,

16.
17.
(Osteoporesis)
18.
19.

L : Heparin

: Onset : IV infusion

200

(Active vasculitis)

. FDA category C

2. : Heparin

Globulin

embolism

Precipitant drug
Cephalosporins

Nitroglycerin

Penicillins

Salicylates

Metabolites

Heparin
Heparin

Heparin

Heparin

#+ =0bject drug increased

15

Heparin 2 4

, Subcutaneous 20 - 60

LDL, Fibrinogen,

Reticuloendothelial system

Pulmonary

Heparin Drug Interactions
Object drug*

+

*

t

*

Description

Several parenteral cephalosporins have caused
coagulopathies; this might be additive with heparin,
possibly increasing the risk of bleeding.

The pharmacologic effects of heparin may be
decreased, although information on the interaction
is conflicting.

Parenteral penicillins can produce alterations in
platelet ag%regatlon and coagulation tests. These
effects might be additive with heparin, possibly
increasing the risk of bleeding.

An increased risk of bleeding is possible during
concurrent administration.

+ = Object drug decreased

Reference : Drug Facts and Comparisons, 1995 p 88a.
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(Ulceration)

2. Hematocrit

3. Platelet count (
(Thrombocytopenia)

4. Qccult blood ( stool

201

ASTALT
, Heparin 10%
?
(Hemorrhage)
(Local irritaiton), (Erythema),
Hematoma
, Subcutaneous Cutaneous necrosis , Histamine-like reaction
(Rhinitis) 1 , , , , Anaphylactoid
4 6
(Thrombocytopenia), (

Aldosterone 1Delayed transient alopecia 1 Priapism 1 Rebound hyperlipidemia

(
) Activated Partial Thromboplastin Time (aPTT)

test )
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3. 2
1
drug facts and comparisons P 279
Heparin Dosage Guidelines
Method of
administration Frequency Recommended dosel
Subcutaneous? Initial dose 10,000 - 20,000 units3
Every 8 hours 8,000- 10,000 units
Every 12 hours 15,000 - 20,000 units
Intermittent IV Initial dose 10,000 units4
Every 4 to 6 hours 5,000 - 10,000 units4
IV Infusion Continuous 20,000 - 40,000 units/day3

1Based on a 68 k? (150 Ib) patient.
2Use a concentrafed solution. ,
3Ilmmediately preceded by IV loading dose of 5,000 units,
4Administer'undiluted or’in 50 to 100 ml 0.9% Sodium Chloride.

Reference : Drug Facts and Comparisons,1995 p 88b.

2 . Initial dose : 50 unit/ kg. IV bolus
: Maintenance dose : 100 unit’kg/dose drip every 4 hr. or 20,000 / 224 hr

continuous 1V infusion

3
: 5000 unit sc 2 5000 unit 8 12
e
( 26 26 guage
Deep SC 40
( )
mn Heparin

Protamine sulfate Thromboembolism

( )
4, 1 : ' 150 unit/kg
( 300 unit’kg 60 400
unit/kg , ' 60 )
5. : Heparin 400 unit - 600 unit 100 ml
( Heparin 7500 unit 0.9%NSS 100 ml 6 m 8
ml ' ) ' Heparin Isoagglutinin,

Complement, Erythrocyte fragility, Platelet count
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v bolus 5 24 SC
Partial Thromboplastin Time (PTT) Heparin PTT

Heparin

2

- Heparin DBL, Heparin Na : 5,000 u/ml X 1 ml (Ampule)

- Heparin LEO, Heparin Na : 5,000 u/ml X5 ml (Vial)

- Heparin NOVO, Heparin Na :5,000 u/ml X10 ml, 5 ml (Vial)

- Heparin Sodium UPJOHN, Heparin Na : 1,000 u/ml X 10 ml, 10,000 u/ml X4 ml
- Thrombo 3000, Heparin Na : Cream 14 gm.
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Cholestyramine

(Hyperlipidemia )
(Antipruritic ) " (Cholestasis )
Digitalis, Pseudomembranous

Colitis
(Completed Biliary Obstruction )
( Hypersensitivity to Bile Acid Séquestrants )
( Malabsorption )

( Bleeding Disorder )

Z  Triglyceride

Triglyceride 5-20 %
4
- Cholestyramine LDL 20 %

(Onset of Action )
Cholesterol 1 LDL
4-7
Cholestasis 1-3
24
' ( Duration of Action )
Cholesterol 2-4
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?
1. Cholestyramine
Cholestyramine 1 Cholestyramine
46
Acetaminophen .Amiodarone, Corticosteroids, Digitalis glycosides, Methotrexate,
Naproxen, Phenylbutazone, piroxicam, Thiazides diuretics, Thyroids, Ursodiol,
Wafarin, Propanolol, Penicillin G Penicillin
Cholestyramine Digitalis glycoside 8
Cholestyramine Enterohepatic
recycling Digitalis glycoside
2. Cholestyramine A, D EK
A, D

3, ( K)

AST , Alkaline Phosphatase

Potassium 1Sodium

?
1 Prothrombin Time
2. Calcium Calcium
3. ( Cholesterol 1Triglyceride B
?
1
2l 1



10.

10.

4 gm 16 1
Cholestyramine 32

Cholestasis ~ Cholestyramine 16

12
6-12 80

Questran granule Cholestyramine 4

206
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Fibric Acid Derivatives

23,2045 ( Triglyceride )

Fibric acid

( Cholelithiasis )
(Gall Stone )

HMG Co-A Reductase Inhibitors
( Rhabdomyositis )

Wafarin
Wafarin Prothrombin Time
5

Creatinine Kinase



Parameters

21 0N
Protein binding

Half life (multiple dose)
Excretion

208

(Anemia ) ( Eosinophillia )
2-3 3-6
3
AST 100 UIL
Fibric Acid Derivatives
Gemfibrozil Fenofibrate Bezafibrate
Hidil 1Lopid Lipanthy! Bezalip 1Bezamil
* 300 mg, , 100 mg, 600 mg 200 mg
600 mg 400mg
99 % > 99 % 94 % - 96 %
15
70%in urine,6%in feces
600 mg 2 200-490 mg 200 mg 3
30 1-3
1
+ CICr = 10-50 mlimin ~ + .+ CICr = 40-60 ml/min
600 mg/d 400 mg/d 1
ofr CICr < 10 ml/min 4y CICr = 15-40 ml/min
300 mg/d 100-200 mg/d

% 1

200mg 3

: CICr Creatinine Clearance
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HMG Co-A Reductase Inhibitors

L
( Cholesterol ) (LDL)
2a ,2b ( Primary Hypercholesterolemia Typella, b )
1
Bile Acid Séquestrants
(Triglyceride ) ( Cholesterol )

2.

1

2.

3.
3.

L

4 6 3 6-8 2
6

(Transaminase)
3

2.

Myoglobin (Rhabdomyolysis)
Creatinine Phosphokinase ( CPK )
3.
Pravastatin Simvastatin Lovastatin
4,
5.

18



(Anticoagulants)

Prothrombin Time
(Bile Acid Séquestrants)
(Bioavailability) Pravastatin

Pravastatin Bile Acid Séquestrants 1 . .
Acid Séquestrants 4 . .
Cyclosporin,Erythromycin,Gemfibrozil Immunodepressants.  Niacin

Rhabdomyolysis and Myopathy
HMG - Co A Reductase Inhibitors
Digoxin
Digoxin

Lovastatin : 1

Pravastatin Simvastatin

Cretinfne kinese (CK): CK

Transaminase: transaminase

( Lovastatin )

( Lovastatin 1Pravastatin )

210

40-50%
Bile



4-6

36

3.

( Liver Function Tests )
Transaminase Creatinine Kinase

15 6
Slit Lamp
Slit Lamp :
Cholesterol
4
Cholesterol ,

HMG Co-A Reductase Inhibitors

Cyclosporin, Erythromycin, Gemfibrozil, Cimetidine, Niacin

211
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HMG Co-A Reductase Inhibitors

Parameters Lovastatin Pravastatin Simvastatin
L - 20 mg, 40 mg Tab 10 mg, 20 mg Tab 10 mg Tab
2. Mevacor Mevalotin Zocor
3 - +20mg. + 10-20mgf] + 510 mg
+ 80 mg + 1040 + +40 mg
mg
Biotransformations Liver Liver Liver
Excretion 10 % 20 % 13 %
83 % 70 % 60 %

A Plasma protein > 95% 50 % 95%

binding

A Elimination Half Life - 77



Beta-Adrenergic Blocking Agents

Beta-Adrenerc ic Blocking Agents - Summary of Indicationsl
&
a
b
y

Y

Propranolol2

Penbutolol
Pindolol
Sotalol

< ®n

Indicatip
4= B
Hypertension
Angina pectoris
Cardiac arrhythmias

Suprave tricule}r
e
a %ar 1as

Sinus tachycardia y
Ventrhculardarrhythmlas/ X X X X1y X
tacnycaraias

_ PVCs y X y
Dlg{gﬂifé}myﬁ%ias
RersHstarK tachgarrhyth- y

< Acébutolol
<< N>
< Betaxolol
> ><< Bisoprolol
><.= Carteolol
= Labetalol

> Esmolol

< < Nadolol

-
—_ <

>
<

1as, (duri
anesthesia

Atrial ectopy X
Myocardial infarction y
Pheachromocytoma X
Ilil/hgraune Rr.oph%laxg
ertrophic subaortic
enods

Tremors
Essential X
Lithium-induced
Parkinsonism
Alcoh?} withdrawal X
syndrome ™
Agqressive behavior X
Antws%chotlc-mduced X
akamisia

i
Xiety (includin
sitl t&)nji g
Enhalg}ced coonive X
erformante _
Schizophrenia/Acute panic
Gaﬁtnc l%leedlrhg in portal
ypertensior
Vaginal contraceptive
Intragcular pressure X
reduiction
Thyrotoxicosis symptoms3 X
Congestive heart failure3 X

r more detailed information, see Indications on the preceding pages, and individual monographs
%rr?clud%s long-acting Pormu a?l’on § ee rﬂ’srecautloﬁs or%aqrrﬁn%s g

>
> =<
>

< < < < <
>

XXX

>
< X XX
>
X< X XX XX

>x< XX

Reference : Drug Facts and Comparisons, 1995 p 158h.
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2.
i Beta-adrenergic blocking agents
Heart block First degree heart block ; Cardiogenic shock ; Congestive
Heart Failure ; Hypersensitivity to betablockers
2. Acébutolol , Carteolol : Persistent severe bradycardia
3 Propanolol , Nadolol , Timolol , Penbutolol , Carteolol , Sotalol , Pindolol :
Chronic Obstructive Pulmonary
Disease
4. Metoprolol Ml 45
Heart Block 1 (First degree) Systolic BP
<100 Hg
5 Sotalol Congenital or acquired long QT syndromes
3. ?
1 Diabetes/ Hypoglycemia : p-blockers
' Cardioselective betablockers Atenolol
Insulin 1
2. Thyrotoxicosis : (3-blockers Hyperthyroidism
(Tachycardia) * Hyperthyroidism
Propanalol Thyrotoxicosis
3. : (3blockers Toatal Triglyceride 1Total Cholesterol 1
LDL , VLDL Cholesterol HOL Pindolol
Acébutolol Total LDL-C Carteolol
Bisoprolol Total Cholesterol ~ Total Triglycerice
4. Hepatic function impairment :
o Atenolol Betaxolol .Carteolol .Metoprolol ( ' ) Nadolol ]
5 Renal function impairment :
Renal blood flow o Labetalol 1
Metoprolol , Oxprenolol 1penbutolol .Pindolol ( ), Propranolol , Timolol 1

6 Mental depression
7. Myasthenia gravis ; P-blockers
(Double vision)
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8. Pheochromocytoma : P-blockers
a-receptor a-receptors
Labetalol
9. Psoriasis :
10. Proarrhythmia : Sotalol

]

11. Peripheral vascular disease : Cardiac output

Arterial Insufficiency Peripheral Mesenteric vascular disease

12. Electrolyte disturbances Sotalol Hypokalemia
Hypomagnesimia QT
Prolongation Torsade de Pointes

13, Hypotension Systolic BP < 90 mmHg
Hemodynamic

14

FDA category C Atenolol .Bisolprolol 1 Carteolol 1 Esmolol 1 Labetalol , Metoprolol |

Nadolol 1Penbutolol , Propanolol , Timolol
FDA category B Acebutolo 1Pindolol 1 Sotalol

15,
# Propanolol

## Nadolol , Pindolol , Timolol , Sotalol
## Acébutolol , Diacetolol
71122
## Metoprolol 1. 1
## Atenolol 15 68
# Bisoprolol < 2% ' y !



4,
_ Oral . .
Site of Absoy)tlon Distri-  Protein
Drug Effect (%) bution  Binding
: Beta-1* 70t
Acébutolol 26%)
Atenolol Beta-1* 50 Very low
to Tow
(6-16%)
I 00 Moderate
Betaxolol Beta-1 loot (50%)
Carteolol Beta-1; 85
Beta-2 (23-30)
Labetalol Beta-1; loot T Moderate
Beta-2 (50%)
Metoprolol Beta-1* 95t t
(12%)
Nadolol Beta-1; 30
Beta-2 (30%)
Oxprenolol Beta-1; 901 High
Beta-2 (80%)
Penbutolol Beta-1; 100 High to
Beta-2 ver hlgh
(8CT-98%)
Pindolol Beta-J; 90-100 Moderate
Beta-2 (40%)
Propranolol  Beta-1; 901 Very high
Beta-2 (93%)
Sotalol Beta-1; 70 None
Beta-2
Timolol Beta-1, 90t Very low
Be a2 (<10%)

«Cardioselectivity tends to diminish with increased dosage.

Biotransforma- Half-life
tion (hr)

Hepatic§ 3-48

Hepatic 6-7**
(minimal)
Hepatic 14-22%*
Hepatic gr*
(minimal)
Hepatic 6-8
(oral);
Hepatic 3-T**

None 20-24**

Hepatic 13-15
Hepatic o
Hepatic 3—4**
Hepatic 3-5

Hepatic FE

Hepatic 4

tFirst-pass metabolism results in a decrease (usually significant) in bioavailability, _
Acebutolol— However, the effect is not reduced because of the active metabolite. Bioavailability of acebl'tolo! may be increased 2-

fold in the elderly hecause of reduced first-pass metabolism and renal function.

Betaxolol— First-pass effect is small.

216

Time to
Peak Effect— L
Single dose Elimination ~ Removable by
(hr) (% unchanged)  Hemodialysis
258 Renal, 30-40%; Yes
b|||ar%/fecal,
50-60%
2-4 Renal, 85-100% Yestt
3-4 Renal, >80% No
(15)
1-3 Renal 1
(50-70)
| Renal, E%35-60% No
oral), (<5):
‘5 mi% blllgry)fecal
(IV
Renal No
(oral), (3-10)
20 min
(V)
4 Renal (70) Yes
1 Renal (<5) 7
15-3 Renal, No
90% (0)
1-2 Renal (40) 7
115 Renal (<1) No
2-3 Renal (75) Yes
-2 Renal (20);
feca(l ) No

+Acebutolol—Excreted in breast milk; the milk to Plasma, ratios are 7.1 and 12:2 for acébutolol and diacetoiol, respectively.

LabetaloI—AEprommateI 0.004% of the materna
Metoprolol—

0xima 0f dose is excreted in breast milk.
xcieted in breast milk in concentrations of less than 1 mg per liter.

§Ac,ebut0IOI—Maﬁ'or metaholite (S,diacet,oiol,) is Pharmacologically active and even more cardioselective than acébutolol; time to peak effect

is 3.5 hours: the half-life of diacetoiol Is 8 to 13 hours.

“ Atenolol— Increased to 16-27 hours or more in patients with renal function impairment (up to 144 hours when severe).
Betaxolol— Increased by approximately 33% in hepatic function mpaurmen}J hut clearance unchanged.

—Approximately doubled in renal function impairment; dosage re

Carteolol— Increased in renal failure.
Meto?roIoI—No change in renal failure.
Nadolol— Increased in renal failure.
Penbutolol—Increased in renal failure.

uction necessary.

Pindolol— Varies from 2.5 to more than 30 hours in _{)atients with hepatic function impairment.

— Increased to 3 to 11.5 hours in patients wi

h renal function impairment.

— Increased, to an average of 7 hours (and as high as 15 hours) in the elderly.

Sotalol— Increased in renal failure.

ttAtenolol— Patients should receive 50 mg of atenolol after each dialysis and remain under supervision since marked hypotension may

uuuuuu

Reference : USPDI 1994 p 568,



Precipitant drug

Aluminum salts
Barbiturates
Calcium salts
Cholestyramine
Colestipol
NSAIDs
Penicillins
(ampicillin)
Rifampin
Salicylates
Sulfinpyrazone

Calcium blockers

Contraceptives,
oral

Ethanol

Flecainide
/3-blockers

Haloperidol

B-blockers-
Propranolol

H2 antagonists

Hydralazine

/3-blockers-
Metoprolol,
propranolol

Loop diuretics

MAO inhibitors

Phenothiazines

/3-blockers-
Propranolol

Propafenone

* & = Object drug increased

Beta-Blocker Drug interactions

Object drug"

/3-blockers

/3-blockers

/S-blockers

/3-blockers-
Propranolol

/3-blockers
Flecainide

/3-blockers-
Propranolol

Haloperidol

/3-blockers-
Metoprolol,
propranolol

/3-blockers-
Metoprolol,
propranolol

Hydralazine

/3-blockers-
Propranolol

/3-blockers-
Metoprolol,
nadolol

/3-blockers-
Propranolol

Phenothiazines

/3-blockers-
Metoprolol,
propranolol

+ =Object drug decreased

Description

The bioavailability and plasma levels of certain
beta blockers may be decreased by these
agents, possibly resulting in a decreased phar-
macologic effect.

Pharmacologic effects of beta-blockers as well
as nifedipine and verapamil may be potentiated.
Diltiazem, felodipine and nicardipine may
increase the effects of the beta-blockers. Moni-
tor cardiac function and decrease the beta-
blocker dose if necessary.

Bioavailability and plasma levels of certain beta-
blockers may be increased.

Pharmacologic and therapeutic effects are diffi-
cult to predict. Additive CNS inhibition,
increased propranolol levels and increased
clearance have all occurred

The bioavailability of either agent may be
increased, possibly increasing the pharmaco-
logic effects.

Pharmacologic effects (hypotensive episodes) of
both drugs may be increased.

Pharmacokinetic parameters of beta-blockers
metabolized by cytochrome P-450 may be
altered by cimetidine; pharmacodynamic effects
may be increased. Although data conflict, raniti-
dine may increase the bioavailability of meto-
prolol, other beta-blockers have not been
affected.

Serum levels and, hence, pharmacologic effects
of beta-blockers and hydralazine may be
enhanced.

Propranolol plasma levels and cardiovascular
effects may be enhanced. Atenolol was not
affected.

Bradycardia may develop during concurrent
use.

Propranolol bioavailability and plasma levels
and phenothiazine plasma levels may be
increased, possibly resulting in increased
effects.

Plasma levels of beta blockers metabolized by
the liver may be increased.

*-» =Undetermined effect

Reference : Drug Facts and Comparisons, 1995 p 158g.
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Precipitant drug

Quinidine

Quinolones-
Ciprofloxacin

Thioamines

Thyroid
hormones

/3-blockers-
Propranolol

/3-blockers

/3-blockers-
Metoprolol,
propranolol

/3-blockers

/3-blockers

/3-blockers

/3-blockers

/3-blockers

/3-blockers

/3-blockers

/3-blockers

/3-blockers-
Nonselective

4 = Objectdrug increased

()
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Beta-Blocker Drug Interactions (Cont.)

Object drug*
/3-blockers

~-blockers

/3-blockers-
Metoprolol,
propranolol

/3-blockers-
Metoprolol,
propranolol

Acetaminophen

Anticoagulants

Benzodiazepines

Clonidine

Disopyramide

Epinephrine

Ergot alkaloids

Lidocaine

Nondepolarizing
muscle
relaxants

Prazosin

Sulfonylureas

Theophylline

*

4 = Object drug decreased

Description

Plasma beta-blocker levels may be increased in
“extensive metabolizers*, possibly resulting in
increased effects.

Bioavailability of beta-blockers metabolized by
cytochrome P-450 may be increased.

The pharmacokinetics of the beta-blockers may
be altered, increasing the pharmacologic
effects.

The actions of certain beta-blockers may be
impaired when the hypothyroid patient is con-
verted to the euthyroid state.

Acetaminophen clearance may be decreased.

Propranolol may increase the anticoagulant
effect of warfarin.

Effects of certain benzodiazepines may be
increased by lipophilic beta-blockers. Atenolol
does not interact.

Life-threatening and fatal increases in blood
pressure have occurred after discontinuation of
clonidine in patients receiving a beta-blocker or
after simultaneous withdrawal.

Difficult to predict; disopyramide clearance may
be decreased, adverse effects may occur (eg,
sinus bradycardia, hypotension) or there may be
no occurrence of synergistic or additive negative
inotropic effects.

Initial hypertensive episode followed by brady-
cardia may occur.

Peripheral ischemia manifested by cold extremi-
ties. possible peripheral gangrene.

Increased lidocaine levels may occur, resulting
in toxicity.

Beta-blockers may potentiate, counteract or
have no effect on the actions of the nondepolar-
izing muscle relaxants.

Concurrent administration may increase the
postural hypotension produced by prazosin.
Hypoglycemic effects of sulfonylureas may be
attenuated.

Reduced elimination of theophylline may occur.
Pharmacologic antagonism can also be
expected, thus reducing the effects of one or
both agents. Cardioselective agents may be
preferred.

» =Undetermined effect

Reference : Drug Facts and Comparisons, 1995 p 158h.

## Bradycardia

## Brochospasm
## Congestive Heart Failure
## Mental Depression”

## Reduced peripheral circulation -

wheezing

catatonia

Labetalol
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2 (rare)
Allergic reaction ( ), Arrhythmia ( ) 1
( ) 1Hallucination 1Hepatotoxicity (
Acébutolol .Bisoprolol .Labetalol ),  Leukopenia ( ),
Orthostatic hypotension ( )
Psoriasis eruption, Thrombocytopenia ( )
1 ( )
2
3.

Bradycardia , Dizziness 1Hypotension , Irregular heartbeat 1 Ditficult breathing , Bluish-color

fingernails or palm of hand , Seizures

T.

1 Cardiac function monitoring

2. Pulse rate determinations

3. Blood pressure

4 Electrocardiogram

5. Renal and Hepatic function determination ( Periodic interval )

6. Heart rate ( Especially during intravenous administration )

7. Blood cell count , Plasma glucose ( for diabetic patients B
8.

L

4 ( Atenolol , Betaxolol ,
Carteolol 1Labetalol 1 Nadolol , Penbutolol , Sotalol ) Oxprenolol 1 Propanolol
8 )
2 : (

Metoprolol Succinate )
3. )



10.

11,

12

13.

14,

15.

16.

17.
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50

(Bioavailability)

(Bradycardia)

( Bioavailability ) Propanolol , Metoproiol

Sotalol
Acébutolol Atenolol Bisoprolol Nadolol Pinbutolol Pindolol



/
1 Acébutolol [ISA]

Sectral capsule
100, 200 mg

2. Atenolol .Tablet
‘Oraday (100 mg)
Prenolol (50,100 mg)
‘Tenolol (50,100 mg)
Tenormin (50,100 mg)
(Vial 0.5 mg/ml)
Vascoten (100 mg)

Betaxolol
Kerlone : tab 20 mg

Bisoprolol
Concor : tab 5 mg

Carteolol [ISA]
Mikelan : tah 5 mg.

« 7

L. Antiarrhythmia : Oral 200 mg BID (600-1200

mg/d)

2. Antihypertensive : Oral 400 mg/d (200-1200

mg/d)

3. Antiangina : Oral 200 mg BID (600-1200 mg/d)
800 mg/d

L. Antiangina : Oral 50 mg OD (50-200 mg/d)

2. Antihypertensive : 25 - 50 mg/d (25-100 mg/d)

3. Myocardial Infartion : patients who tolerate

the full IV dose : Oral initially 50 mg 10 min after

the last IV dose 1followed by another 50 mg 12 hr

late. A dose of 100 mg OD or 50 mg BID then be

given for 6 to 9 day until discharge from the

hospital.For IV dose :5 mg (over 5 min) ,the dose

being repeated ten min. later.

Antihypertensive : Oral 10 mg OD initially, the

dosage being doubled, if necessary, after 7-14 days

('An initial ‘dose of 5 mg should be consider for

elderly patients |

Antihypertensive : Oral, initially 5 mg OD, the
to 10 mg OD fif
hypertension is not adequately controlled

Note : An initial dose of 25 mg OD may be

dosage being increased

appropriate for some pts eg. bronchospastic pts.
Maximum dose : 20 mg/d

Antihypertensive : Initial 2.5 mg OD, either alone
or with diuretic, the dosage heing adjusted
according response, up to max. of 10 mg OD.

201

(CICr ml/min/L.73 m )
CICr< 50 : 50%
CICr< 25 25%

( )

CICr = 15- 35 : 50 mg/d
CICr < 15 : 50 mg every
second day

For patients who are under
going hemodialysis, an initial
dose of 5 mg/d is recom-
mended increase by 5 mg/d
as necessary [ Max.20 mg/d]
CICr < 40 or

(Cirrhosis ~ or

Hepatic
Impairment
Hepatitis), use an initial daily
dose 2.5 mg and use caution
in dose titration. [Dialyzed pt :
dose adjustment is not
necessary]

Dosage interval -

CICr > 60 : q 24 hrs

CICr20 - 60 :q 48 hrs

CICr<20:q 72 hrs



/

/ (mg) (CIcr v nr73 )
Metoprolol tab 100mg  Antihypertensive or Antianginal - No dosage reduction
‘Betaloc , Cardeloc 1 Oral, initially 100 mg/d single dose (hypertension) or  necessary in hepatic function
Cardoxone 1Denex , divided dose (hypertension, angina), increased at 1 impairment (unless severe) or

Melol 1 Metoblock . wk interval as needed and tolerated up to total of renal function impairment.
Metolol 450 mg/d if necessary.

‘Betaloc Durule (tab. ~ Myocardial Infartion -

200 mg ) V Early treatment IV (rapid), 5 mg g 2 min for 3

doses. Follow hy: oral, 50 mg (for pts who tolerate
full IV dose) or 25 - 50 mg (for pts who do not
tolerate full 1V dose) q 6 hrs starting 15 min after
the last IV dose or as soon as clinical condition
allows. This dosage is continued for 48 hrs, follow
by:
VLate treatment : Oral, 100 mg BID for at least 3
months and possibly for as long as 1-3 yrs.
Metoprolol extend-release tab.
. For OD administration. When switching from
immediate release tab. to extend release tah, use
the same total daily dose.

Oxprenolol [ ISA ] Antihypertensive  Oral, 20 mg TID initially. Dosage reduction necessary

Transicor : tah. 40 mg  Usually in the range of 120 - 320 mg/d in hepatic dysfunction but not
Maximum dose : 480 mg/d necessary in renal dysfunction
Pindolol, tab 5 mg Antihypertensive - Oral, initially 5 mg BID, the Dosage reduction necessary in

‘Dolopin 1 Pinsken , dosage being increased in increment 10 mg/d at 2 - hepatic function impairment
Visken [the most 3 wks intervals as needed and tolerated up to a and severe renal function
ISA] max.45 mg/d (Canada) or 60 mg/d ( . .) impairment.

Note  Once the optimal daly dose has been

reached, once-daily dosing may be used.

Antianginal - Oral, 5 mg TID, max. 40 mg/d



/

/ (mg)
Propanolol / tablet
‘Betalol (10,40)
‘Betapress (10,40)
:Cardenol (10)
‘Emforal (10,40,80)

. deral: (10,40) ,

- LA cap 80,160

‘Amp,L mg/m|
‘Normpress (40)
Perlol (film coat tab

: 10,40 mg)
:Prolol (10,40)

:Pronol (10)

‘Pronosil (10,40)
Ranolol (10,40)
Servanolol (40)

()

Antiarrhythmic 10 - 30 mg TID-QID (ac-hs)
Antihypertensive :V initial dose: 40 mg BID or 80
mg OD(SR), ¥ usual dose:120 - 240 mg/d (BID-TID) or
120 - 160 mg/d (SR), ¥ maximum dose: 640 mg/d (a)
Antiangina : ¥ initial dose: 80 - 320 mg BID.TID,
QID or 80 mg OD (SR), ¥ usual dose: 160 mg OD
(SR), ¥ maximum dose: 320 mg/d (b)

Myocardial Infartion : ¥ usual range: 120 - 240
mg/d (TID-QID), ¥ maximum dose: 240 mg/d (c)
IHSS: ¥ usual range: 20-40 mg TID-QID (ac-hs), or
80 - 160 mg OD (SR)

Pheochromocytoma: ¥ usual range: 60 mg/d x3d
preoperatively (in divided doses), ¥ usual range: in
operable tumor: 30 mg/d (divided doses)

Migraine: ¥ initial dose: 80 mg/d OD (SR) or
divided doses, ¥ usual dose: 160 - 240 mg/d
(in divided doses) (d)

Essential tumor: ¥ initial dose: 40 mg BID

¥ usual dose: 120 mg/d, ¥Max. dose: 320 mg
Thyrotoxicosis treatment adjunct ¥ usual
range: 10-40 mg/d

Parenteral:  Reserve IV for life-threatening
arrhythmias or those occuring in anesthesia.

¥ Usual dose: 1-3 mg under careful monitoring (eg.
central venous pressure, ECG). Do not exceed 1
mg/min to avoid lowering pressure and causing
cardiac standstill. If necessary give second dose after
2 min. There after do not give additional drug < 4
hrs. (e)

223

(CICr mlimm/1.73 m )
Dosage reduction necessary
in hepatic function
impairment but not
necessary in renal function
impairment.
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/ (CICr ml/min/L.73 m )
Timolol Antihypertensive or [ antiangina 1 Dosage reduction in hepatic

Blacadren : tah. 5 mg ~ OralinitiallylO mg BID, the dosage being increased function ~ impairment is
at 1 wk interval as needed and tolerated. necessary but not necessary

Maintenance dose: Oral,20-80 mg/d (divided in BID- in renal impairment.
QID), up to 30 mg BID if necessary.

Myocardial Infartion prophylactic : Oral, 10

mg BID. Treatment is initially 1 to 4 wks following

initial infarction.

Vascular headache prophylactic : Oral 10 mg

BID initially, maintenance, 20 mg OD. Max.dose: 30

mg/d (10 mg in the morning, 20 mg hs )

1
2
a 2-3
b 37
Angina pectoris
C 240
Angina
d
4-6
e Propanolol

Hypertensive Emergency
oD = 1BID = 17D = 1QD = , CICr =
Creatinine Clearance , Min = minute , Max = maximum , pts = patient ,1V = intaravenous,
IHSS = Idipathic Hypertrophic Subaortic Stenosis
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Calcium Channel Antagonists

Calcium Channel Blocking Agents - Summary of Indicationsl

. 2 . 5 & =
S .55 PP EEsE
3 2 8 8 % 5 3T 3 ° § § §
E & £ 2 3 & <2 £ & E F 5 3
Indications < ) fa) o e bz z =z z s > >
Angina pectoris
Vasospastic / / i / /
Chronic stable i / / J / / I
Unstable !
Hypertension, essential ! ! i 1 / i i
Arrhythmias /
Supraventricular !
tachyarrhythmias
Subarachnoid hemorrhage !
Migraine headache / /
Raynaud's syndrome / /
Congestive heart failure / /
Cardiomyopathy ! \Y
1 Refer to following section for further information on indications and additional unlabeled uses.
Reference : Drug Facts and Comparisons,1995 P149b.
1‘ 1
2. Bepridil 1Diltiazem 1Verapamil : Sick Sinus syndrome , second -
third - degree AV block ( ' Pacemaker )
90 Hy
4. Diltiazem Acute Myocardial Infarction Pulmonary congestion
5. Verapamil Severe left ventricular dysfunction , Cardiogenic shock , severe
congestive heart failure ( Supraventricular tachycardia )
6. Verapamil Betablocker 2
AV node Ventricular Tachycardia
QRS Complex 012

Ventricular Fibrillation
7. Nicardipine Advanced Aortic Stenosis
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Nifedipine Verapamil Diltiazem
2 (CHF):
Verapamil Verapamil
( Severe left ventricular dysfunction 1Ejection Fraction < 30 % )
Diltiazem, Nicardipine 1 Isradipine , Felodipine , Amlodipine Bepridil
(Congestive Heart Failure )
3 Cardiac Conduction :
Verapamil " Sick Sinus Syndrome
) Verapamil Ventricular Tachycardia
Supraventricular tachycardia
Verapamil First - degree AV block  Transient bradycardia,
PR - prolongation ( ) ECG PR-interval Prolonged
Second-or third-degree AV block Verapamil
Diltiazem AV node refractory peroid diltiazem
Beta-blocker Digitalis Cardiac conduction
4. Verapamil Premature ventricular contraction
Supraventricular tachycardia
Ventricular fibrillation Atrial fibrillation W-P-W syndrome
Cardioversion
5. Hypertrophic cardiomyopathy ( IFISS ) Verapamil 720 mg/day

Sinus bradycardia (11%) 1Second AV-block (4%) 1sinus arrest (2%),
Pulmonary edema 1Severe left ventricular outfluw obstruction 1Abnormality high pulmonary wedge

pressure (>2mmFlg )

Aspirin
7. Withdrawal ~ Syndrome
Rebround effect calcium
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Verapamil Nifedipine :
Bioavailability
4 1 Bioavailability
2 PR interval

Amlodipine 1Diltiazem 1 Nicardipine 1Bepridil 1 Felodipine 1 Nisoldipine NimodipineL

' Nicardipine
4 19
9. 1
Nifedipine ( Hemodialysis Perironial
dialysis )
Nicardipine ‘ 2
Nicardipine
Felodipine
Nisoldipine
10. Verapamil , Nifedipine , Felodipine
1L . FDA category C
12I 1 1

13.



Agent

Diltiazem
Diltiazem SR
Diltiazem IV
Diltiazem CD
Diltiazem XR
Verapamil

Verapamil SR

Nifedipine

Nifedipine
GITS

Nicardipine

Nicardipine SR
Nicardipine IV
Amlodipine
Isradipine
Felodipine
Bepridil
Nimodipine

*Extraction ratio.

Note: SR = sustained release; IV = ntravenous; CD, XR, XL = extended release: po = ora : GO

Bioavail- Protein
Absorp-  ability, Binding,
Trade tion, % % * %
Cardizem >90 35-60 78
Cardizem SR >90 35-60 78
Cardizem
Cardizem CD  >95 40 70--80
Dilacor XR >95 40 70--80
Calan, >90 10-20 90
[soptin
Calan SR, >90 10-20 90
[soptin SR
Verelan >90 20-35 90
Procardia >90 65 90
Procardia XL  >90 85 >95
Cardene >90 =30 >90
Cardene SR >90 35 >95
Cardene 100 >90
Norvasc >90 6065 >95
Dynacirc 90-95 17 97
Plendil >95 15-25 >99
Vascor >90 =60 >95
Nimotop >90 13 >95

Volume Clear-
of Distri- ance,
bution, mL/min
liters/kg tif2 (3, h per kg
5.0 4.1-5.6 15
5.0 5-7 15
5.0 5-8 15
5.0 5-10 15
4.3 6+ 41V 13+ 7
8+ 6 po
4.3 45-12 13+7
162-380 12
liters
1.32 = 500-600
1.32 3.8-16.9 500-600
0.66 =11V 14
1-2 po
8.6 0.6
9.3
21 3545 7
2.9 8.8 10
10 151r26 12
8.0 33
0.94 8-9

Reference : The hurst’s, 1994 P 1295

L

Precipitant drug

Barbiturates
Calcium salts

Dantrolene

Erythromycin

Histamine H2 antagonists

Hydantoins

Quinidine

Calcium blockers -
Nifedipine

Rifampin

Sulfinpyrazone

Vitamin D

* & =Object drug increased.

Object drug*
Calcium blockers -
Felodipine, verapamil
Calcium blockers -
Verapamil

Calcium blockers -
Verapamil

Calcium blockers -
Felodipine

Calcium blockers -
Diltiazem, felodipine.

nicardipine, nifedipine,

verapamil

Calcium blockers -
Felodipine, verapamil

Calcium blockers -
Verapamil, nifedipine

Quinidine

Calcium blockers -
Verapamil, oral

Calcium blockers -
Verapamil

Calcium blockers -
Verapamil

Description

Verapamil and felodipine bioavailability
may be decreased.

Clinical effects and toxicities of vera-
pamil may be reversed.

Hyperkalemia and myocardial depres-
sion may occur. Consider using a dihy-
dropyridme calcium blocker.

Pharmacologic and toxic effects of
felodipine may be increased.

Cimetidine and ranitidine may increase
the bioavailability of diltiazem, felodi-
pine (= 50%), nifedipine (small increase
or no change with ranitidine) and
nicardipine Cimetidine may increase
verapamil's bioavailability, although
this has been refuted.

Serum felodipine and verapamil levels
may be decreased.

Hypotension, bradycardia, ventricular
tachycardia, AV block and pulmonary
edema may occur. Use concomitantly
only when no other alternatives exist.
Serum quinidine levels may also be
decreased by nifedipine.

Loss of clinical effectiveness of oral
verapamil may occur; IV verapamil may
circumvent the interaction.

The clearance of verapamil may be
increased.

The therapeutic efficacy of verapamil
may be reduced.

4 = Object drug decreased.
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Time to
Peak Plasma
Concentra-

tion, h

2-3
6-11

10-14
4-6
1-2

1-2
7-9

0.5
6 to plateau

0.5-2.0
1—4 mimed

6-12
15
2.5-5
5.3
0.6

= Gastrointestinal system.



Precipitant drug

Calcium blockers -
Nifedipine
Calcium blockers - all

Calcium blockers -

Diltiazem, verapamil

Carbamazepine

Calcium blockers -

Diltiazem. nicardipine,

verapamil

Calcium blockers -
Bepridil, diltiazem.

felodipine, nifedipine,

verapamil

Calcium blockers -
Diltiazem

Calcium blockers -
Verapamil

Calcium blockers - all

Calcium blockers -

Verapamil, diltiazem

Calcium blockers -
Nifedipine

Calcium blockers -
Verapamil

Calcium blockers -
Verapamil

Calcium blockers -

Diltiazem. felodipine.
nifedipine, verapamil

* & = Object drug increased.

Object drug*

Anticoagulants

Beta blockers

Carbamazepine

Calcium blockers -
Felodipine

Cyclosporine

Digitalis glycosides

Encainide

Etomidate

Fentanyl

Lithium

Magnesium sulfale.

parenteral

Nondepolarizing muscle

relaxants

Prazosin

Theophyllines

¢ = Object drug decreased.

()

Calcium Channel Blockers Drug Interactions (dont.)

Description

¢ Rare reports of increased prothrombin

time.

Although advantageous in some
patients, coadministration may also
result increased adverse effects due
to depressant effects on myocardial
contractility or AV conduction (see
Warnings).

Increased carbamazepine serum levels
with possible toxicity may occur. Nifedi-
pine does not appear to interact.
Plasma levels of felodipine may be
decreased.

Increased cyclosporine levels with pos-
sible toxicity may occur. However, vera-
pamil may be nephroprotective when
given before cyclosporine. Monitor cyc-
losporine levels. Nifedipine does not
appear to interact.

Serum digoxin levels may be increased;
however, some studies suggest no sig-
nificant interaction occurs with bepridil,
diltiazem or nifedipine. Isradipine and
nicardipine do not appear to interact.
Verapamil may also increase digitoxin
levels.

Serum encainide levels may be
increased without any change in the
levels of the active metabolites.

The anesthetic effect of etomidate may
be increased with prolonged respiratoiV
depression and apnea.

Severe hypotension or increased fluid
volume requirements have occurred in
patients receiving nifedipine; however,
consider for all calcium blockers.

A reduction in lithium levels causing
decreased antimanic control, lithium
toxicity and neurotoxic and psychotic
symptoms have occurred.

Neuromuscular blockade and hypoten-
sion occurred with coadministration.

Muscle relaxant effects may be
enhanced, respiratory depression may
be prolonged.

Prazosin serum concentrations may be
ncreased which may increase the sen-
sitivity to prazosin-induced postural
hypotension.

Fhe pharmacologic actions of theophyl-
ines may be enhanced, particularly
drug intoxication. Theophylline levels
may be slightly decreased with felodi-
Dine administration, decreasing the
effects of theophylline.

¢ = Undetermined effect.

Reference : Drug Facts and Comparisons, 1995 p 149g- 49h.

Nifedipine

Nicardipine
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P ErAITYCySPEpsia
4 DyspLsia <1 <1
i <l <1 04 <1 11
Dy <3 <1 <1 0414 34 <]
Hatulence <3
%L%‘%%%%%%Wmm %@M
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Adverse Reactions of Calcium Channel Blockers (26 (Cont.)

3 S 2 0 g
= = o -
c ES E c g _ c £ 3
a  g¢S 3 % g 2 5
2 8= ) = T
3 g c 2 8 Kl 8 o
g 50 E g g o £
Adverse Reactions z g < z z il o iy | <
Peripheral edema 10-30 21 2.4-9 7.1-8 0.4-1.2 <2 7.2 22.3 1.8-
14.62
Hypotension <5 2.5(@1.5 1 <04 1.2-81 <1 < 15 < 1
Palpitations < 7 < 1 <1 3.3-4.1 <1 <6.5 42 18 0.7-4.52
Syncope < 1 < <1 08 < 1 < 15 < 1
IS AV block (1°. 2° or 3°) 0812 06-76 <04 <15
3 Bradycardia 1.4(1.2 15-6 0.6-1 <2 <1
172}
g Congestive heart failure 2-6.7 18 <1 <1 <
§ Myocardial infarction 4-6.7 < 1 <04 < 1 <15
<
O  Arrhythmia (unspecified) < 1 <1 < 15 <1
Pulmonary edema 7 1.8
Angina < 1 <1 5.6 24 < 15
Tachycardia < 1 @ 0.8-34 1 <2 1.5 < 15 <1
Abnormal ECG 41 0.6 0 6-1.4
Ventricular extrasystoles <1 t <0.1
Dermatitis/Rash S 1.2 1-1.5 0.4-1 2 0.6-24 <2 15 15 1-2
% Pruritus/Urticaria < 3 < 1) < 1 < 1 < 1 < 15 1-2
% Hair loss < 1 <0.5 t <0.1
g Photosensitivity t <1
8 Erythema multiforme f < 1 t
Stevens-Johnson Synd. t < 1 t
Anemia <05 <1 <1.5
o
‘'S Leukopenia <0 5 t < 1
o
'S Thrombocytopenia <0 5 <
<
& Petechiae/Ecchymosis/ <0 5 < 1 < 1 <1 < 1
) o
- Purpura/Bruising/
Hematoma
Flushing <3-25 < 1 1.7-3 5.6-97 121 2.6 6.4 0.7-4.53
Nasal or chest conges- < 6 t < 1 t <2 < 15 <0.1
tion/sinusitis/rhinitis
Gingival hyperplasia e 1 t <0.5
Micturition disorder < 3 <1 13 o4 <1 <1.5 < 1
(eg, polyuria, nocturia,
dysuria, frequency)
Sweating < 2 1(t) <1 <2 <1 < 1
Sexual difficulties <3 < 1 < 1 t <2 <1 < 15 1-2
Shortness of breath/ 8 14 <1 o6 12 <8.7 1.8 < 15 1-2
dyspnea/wheezing
<€ Muscle cramps/pain/ <8 <1 0.2-1 4 < 1.9 1-2
inflammation
Joint stiffness/pain/ <3 <1 t <1
arthritis
Gynecomastia f 1 t *
Hyperglycemia t <
Weight gain <1 <1 < 1
Epistaxis < 1 < <1.5 <1
Cough 6 <2 < 1 29 <0.1
Anorexia <1 <7 < 1
Respiratory infection < 1 2.8 <5.5
1includes data for sustained release form. t Occurs, no incidence reported.

2Dose-related and higher in females.

Reference : Drug Facts and Comparisons, 1995 p 1491 - 149j.
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Verapamil
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- , Bepridil
- , Verapamil Diltiazem
50
- (Withdrawal
Syndrome)
22 2
1 Amlodipine
: Norvase®, tablet 5 mg., 10 mg.
1 Hypertension : 5mg OD, 10 mg OD (
:25mg OD) : 7-14
2. Angina ( Chronic stable or vasospastic ) :5-10 mg OD (
)
2. Diltiazem
) Dilatam®, tablet 30 mg., 60 mg. 1Dilem® tablet 30 mg ; Dilzem®

tablet 30 mg; Ditizem®tablet 30 mg; Herbesser®tablet 30 mg;
Herbesser 60®tablet 60 mg; Herbesser 90 SR®capsule 240 mg;

Tildiem tablet 60 mg
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1. Diltiazem tablet Angina pectoris due to coronary artery spasm, chronic stable angina pectoris

30 mg - 40 mg tid - gid ac&h.

1-2
360 mg/d
2. Diltiazem SR tablet : Hypertension : 60 mg - 120 mg bid 14
360 mg/d
3. Felodipine

> Munobal® 1tablet 5mg, 10 mg ; Plendil® 1tablet 5 mg, 10 mg
5 mg/d - 10 mg/d 20 mg/d

4. |sradipine

: Dynacirc® 1tablet 2.5 mg

1 Mide to Moderate Hypertension : 2.5 mg hid

2 1.25 mg bid

4 5 mg bid
Antihypertensive

5. Nicardipine
: Barizin® , tablet 20 mg ; Cardipine® , tablet 10 mg, 20 mg ;
Narcardipine® .tablet 20 mg
10 mg - 20 mg tid
6

6. Nifedipine
: Adalat ® capsule 5 mg, 10 mg; Adalat Retard® tablet 20 mg;
Apo-Nifed® capsule 10 mg; Calcigard® capsule 5 mg, 10 mg,
retard tablet 20 mg ; Coracten® spansule 20 mg 1Fenamon®/
FenamonSR® capsule 10 mg, SR tablet 20 mg ; Nelapine®

capsule 5 mg, 10 mg ; Nifecard® tablet 10 mg, Nifecard R®
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tablet 20 mg ; Nifelat® tablet 10 mg; Nifelat-Q® Quick release tablet

10 mg ; Nificard® capsule 10 mg ; Servidipine® capsule 10 mg

©
+ Nifedipine capsule 10 mg tid 7-14
: 30 mg/d 180 mg/d
B , 4-6
B
Bioavailability
4* Nifedipine sustained release tablet :
30 mg - 60 mg OD 7-14 (
120 mg/d Angina pectoris Sustained release
tablet 90 mg/d )
7. Nisoldipine
© : Baymycard 5@ 1tablet 5 mg; Baymycard® ltablet 10 mg
©
1. Coronary Heart Disease : 5mg - 10 mg bid
2. Hypertension : 5 mg - 10 mg OD
3 Severe liver dysfunction (5mg-10mg OD)
8. Nitrendipine
. Baypress® tablet 10 mg , 20 mg
© 10 mg bid or 20 mg OD 20 mg bid
25 mg 0D - bid9
9. Verapamil
0 . Carveril® .tablet 40 mg, 80 mg ; Civicor® 1tablet 40 mg, 80 mg,

120 mg; Isopami|C .tablet 80 mg ; Isoptin® .drag 40 mg, 80 mg, SR
tablet 240mg, Injection 2.5 mg/ml X 2 mg Ampule
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1 Verapamil Tablet :
# Antiangina , antihypertensive , antiarrhythmic :
. 80 mg - 120 mg tid

. 4C mg tid
e 240 mg - 480 mg/d 720 mg/d
Hypertrophic cardiomyopathy
. : 1 1-15
4 mg/kg/d - 8 mg/kg/d (in divided dose)
2. Verapamil Extended Release tablet :
+ 120 mg - 240 mg OD
n 120 m
€ 2
3. Verapamil Injection :
+ 5 mg/kg - 10 mg/kg -2
: ECG
3
. 10 mglkg 30
. 1 : 100 meg/kg - 200 mcg/kg 2

1-15 :100 mecg/kg - 300 mecg/kg
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Cardiac Glycosides

1 Atrial Fibrillation 1Atrial Flutter 1 Paroxysmal Atrail Tachycardia

2 ( Congestive Heart Failure )

('Ventricular Fibrillation )

?
1
2 Digitalis
Digitalis
3 ) ( Pulmonary Disease ) ,
( Hypoxia )
Digitalis
4. Digitalis
Digitalis
5. ( Hypothyroidism )
Volume of Distribution
6. Acute Myocardial Infarction 1Severe Pulmonary Disease 1Severe Carditis ,
Advanced Heart Failure Digitalis
Digitalis
7. Chronic Constrictive Pericarditis Digitalis
8. , ( Electrolyte Imbalance )
Digitalis
Digitalis
10.
# ? Digitalis

Digitoxin

# Digitalis



Digitoxin

Digitalis

11
#
#
12
#
# Digitalis
13.
4,
Parameters

1. Onset of Action

2. Time to Peak Effect

3. Plasma Protein Binding

4 Biotransformation

5. Half Life

6. Duration of Action

7. Therapeutic Level

8. Toxic Level

9. Major Route of Elimination

FDA

Digoxin

Digoxin
Oral © 0.5 -5 Hours
vV 5-30 Min.
Oral : 2-6 Hours
IV 1 1-4 Hours
Low (20-25 %)
Hepatic
36 - 48 Hours
6 Days
05-20 ng/ml
>2.5 ng/ml
Renal (Unchanged 50 - 70 % )

238

Digoxin

Digitoxin

Digitoxin
Oral : 1-4 Hours

Oral 8-14 Hours

Very High (> 90 %)
Hepatic ( Slight )
120-216 Hours

14 Days
13-25 ng/ml

> 35 ng/ml
Hepatic (50 - 70 % )
Renal ( Metabolites )



?
Digoxin
Agent Mechanism
Aminoglycosides, orall Alteration in Gl flora
Amiodarone Decreased systemic clearance, increased bioavailability
Anticholinergics Increased Gl absorption
Benzodiazepines Unknown
Captopril Decreased renal clearance
Diltiazem2 Decreased renal clearance
Erythromycinl Alteration in Gl flora
Esmolol Unknown
Flecainide Unknown
Hydroxychloroquine Unknown
Ibuprofen Unknown; possible decreased renal elimination
Indomethacin Unknown, possible decreased renal elimination
Nifedipine3 Decreased renal clearance
Quinidine2'3 Decreased distribution and renal and nonrenal clearance
Quinine Inhibition of nonrenal clearance
Tetracyclinel Alteration in Gl flora
Tolbutamide Unknown
Verapamil2 Decreased total body clearance, renal and extrarenal
elimination

1O0ccurs in < 10% of patients. 2Though not as well established, digitoxin data appear similar.

3 Despite increased levels, positive inotropic effect of digoxin may be diminished.

Reference : Drug Facts and Comparisons, 1995 p 141d.
1

Digitalis Aminosalicylic acid , Antacid ( Aluminium or

Magnesium salts ) 1 Antineoplastic* (

cytarabine 1doxorubixine , methotrexate 1procabazine , vincristine ) 1 Cholestyramine* ,

Cholestipol Kaolin/ Pectin , Metoclopamide* , Sulfasalazine

* Digitalis Elixir Gelatin Capsule

Aminoglutéthimide 1Barbiturates , Hydantoins 1Phenylbutazone , Rifampicin

Digitalisé Digitalis
Digitalis Digitalis
Disopyramide Pharmacodynamic ~ Digitalis

Nondepolarizing muscle relaxants 1 Succinylcholine
2 ( Cardiac Arrthythmia )

Penicillamine Digjtalis
Potassium-sparing diuretic : Spironolactone

: Amrinone
: Triamterine !
Thiazide , Loop diuretics '
Digitalis
Thyroid Hormones and Thioamine
: Thyroid Hormones Digitalis

: Thioamine Digitalis

Digitalis

Digitalis

Digitalis

239

bleomycin , carmustine , cyclophosphamide 1



%

240

Digitalis 5-20 % 1-4

Digoxin

# ( Cardiac Toxicity ) Arthythmia (' PVC ) 1second or

third degree AV block 1Atrial tachycardia and block , Ventricular tachycardia , SA nodal block

# ?
# ?
# ?
Paroxysmal atrial Ventricular
Tachycardia
(Apical Pulse )
60
Potassium , Magnesium 1
Calcium
Digitalis
Digitalis
Digitalis
5-7 6-8
Steady State 8

'Digitalis
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1
2 2-3
«
N '
' Load 20 %
5
1 4 Sterile Water For Injection . 0.9 % NSS
5 % Dextrose injection 1 Lactate Ringers inject
Digoxin
: Digitalization : 400-600 meg 100-300 meg 48

: Maintenance : 125-500 meg / day
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: Digitalization : I 0.75- 125 mg
68
' 0.125 - 0.5 mg 1
7

: Maintenance : 0.125 - 0.5 mg / day

Maintenance = Peak Body Store % Daily loss /100
Peak Body Store = Loading dose
%Daily loss =14 +CAQ/5

CICr = Creatinine Clearance

Electronic Pace Maker

Maintenance oral dose

Usual Digoxin Tablet Daily Maintenance Dose Requirements (meg)
For Estimated Peak Body Stores of 10 meg/kg
Number of Days
Corrected Ccr Lean Body Weight (kg/Ibs) Before Steady-
(ml/min/70 kg) 50/110 60/132 70/154 80/176 90/198 100/220 State Achieved

o 63*t 125 125 125 188tt 188 22
ic 125 125 125 188 168 188 19
20 125 125 188 188 188 250 16
30 125 188 188 18s 250 250 14
40 125 188 188 250 250 250 13
50 188 188 250 250 250 250 12
60 188 188 250 250 250 375 11
70 188 250 250 250 250 375 10
80 188 250 250 250 375 375 o
90 188 250 250 250 375 500 8

100 250 250 250 375 375 500 7

* 63 meg =0.063 mg.
t VZ of 125 meg tablet or 125 meg every other day.

ft 1VZ Of 125 meg tablet.
Examp|e = A patient with an estimated lean body weight of 70 kg and a Ccr of 60 ml/min should be

given a 250 meg (0.25 mg) tablet each day. Steady-state serum concentrations should not be antici-

pated before 11 days.

Reference : Drug Facts and Comparisons, 1995 p 142a.



NoHT A PO e

Dlgltahzmg Doset (m \[q ko) paily Mflrwets%r}ce Dose

Age

Premature 20 30 1525 20%-30% of the loading doseft
Full term 25-35 20-30

1-24 months 35-60 30-50

2-5 years 30-40 25-35  25%-35% of the loading doseft
5-10 years 20-35 1530

Over 10 years 10-15 §-12

0,
H % g%lelém(r] g(?tﬁ%? afgelt%?z/?n%f o%ledﬁpoaldz%gdde%??esd Clinical response.
Reference : Drug Facts and Comparisons,1995 p 142b.

10.
Digoxin : Lanoxin 1. 250 meg 162.5 meg
250 meg / ml 2 ml [ amp
Elixir -~ 50 meg / ml 60 ml.

Digitoxin : -



Nitrates

1

Note: Bracketed information in the Category/Indications section refers to uses that are not included in

Legend:

|="Angina pectoris, acute

(treatment

[1* Angina pectoris, acute

(Pro
I
Erythrit)/I tetranitrate

OrallSublingual
Jsosgrbide dinitrate

ralCapsules and tablets, regular

Extended-release capsules or tablets

Chewable tablets
Sublingual

Nltré)glc%%?,r ictended-release K1

Lingual, aerosol
Oral, extended-release
Parenteral
Sublingual

Topical
QOintment
Transdcrmal systems

Pentaerythritol tetranitrate

ra
Tablets, regular
Extended-release capsules and tablets
"Not included in Canadian product labeling.

Reference : USP DI,1994 P2032 -2033.

( Severe Anemia )

Trauma )

7 Pericardial Temponade Constrictive Pericarditis

axis)

Il
(treatment)

IS

(Narrow Angle Glaucoma )

IK

244

.. product labeling.

[V= Hypertension (treatment);
or Hypotension, controlled

V “ Myocardial infarction (treat-
mentadjunc)

(treatment)

v

(Postjral Hypotension )

Vv
KJ1
KJ'
Ki
KJ1

KJ'

»K

KJ1

Sk

KJ'

fiyl
tnéina pectoris, chronic V1" Congestive heart failure

Vi

KJ1

KJ1

KJ
KJ1

( Cerebral Hemorrhage or Head



10-12

(1SDN )

(Withdrawal Reaction )

3

(Sustained Release )

IS-5-MN

Ca-Blockers

10-12

12

)

7:00 , 12:00 118:00 )

12

8:00 114:00 )

(800, 1500)

19:00 .
Beta-Blockers

,US FDA Category C

Doseform, Onset and Duration of Available Nitrates

Nitrates

Amyl nitrite
Nitroglycerin

Isosorbide dinitrate

Isosorbide mononitrate
Erythrityl tetranitrate

hritol

Pentaeryi
Pe Itrate

Dosage form

[nhalant

1%

Sublingual
Translingual spray
Transmucosal tablet
Oral, sustained release
Toplcal ointment
Transdermal
Sublingual

Oral

Oral, sustained release

o
3 ¢

Sublingual & chewable
Ordl

Ol

Oral, sustained release

Onset (minutes)

0.5
lto2
lto3

2
ltc2
201045
30tc 60
301060
2105
201040
up to 4 hours
3 té) 60
15030
201060
30

Duration
3to5min
3to5min
30 t0 60 min
30to 60 min
3105 hoursl
3108 hours
210 12 hours2
up to 24 hours3
110 3 hours
410 6 hours
6 t0 8 hours

nd
3 hours
6 hours
e 5 hours
up to 12 hours

1% | |caﬂt aqnangmal effect can persist for 5 hours if the tablet has not completely dis-

on o@1 ount used. per uni rface area
I?S)I%rance may eve op ah Fz%oursksee recautions and Administration and Dosage).

245



Heparin

( Rebound Hypertension )
(

Methemoglobinemia
(High flow Oxygen ) Methylene Blue

Aspirin
(

Orthostatic Hypotension

Heparin
Heparin

Atrial Fibrillation , PVC
)

0.2 mllkg

Paracetamol

)

246
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11

12

5

15
3
Ointment

2
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1. Isosorbide Mononitrate

# Elantan 20 mg 140 mg
# 1SMO-20 20 mg
# Pentacard-20 20 mg
0 20 mg 2 7
2. Isosorbide Dinitrate
# Angitrate 5mg. 3L, 10 mg.
# Cedocard 5mg.SL, 10 mg. , 20 mg. SR
# Isorbinate 10 mg.
# Isoket 10 mg , 20 mg.SR 10 mg/ 10
# Isomack Spray 1.25 mg/0.9 m.
# Isomack Retard , 20 mg.SR , 40 mg.SR
# lsordil 5 mg.SL 110 mg.
# Isorem 5mg.SL, 10 mg.
# Sorbitrate 5 mg. (Chewable), 5 mg.SL , 10 mg.
0
5-20 mg 1C40mg 6
40 mg 40-80mg -2

3. Glyceryl Trinitrate

# Angised 500 meg. SL
# Glyceryl Trinitrate DBL 25 mg/ 5 ml. 150 mg/ 10 ml.
# Nitradisc 16 mg.
0
50 meg/min. 35
' Systolic 10%
20-30 % ,
; 12-14
4. Nitroglycerin
# Nitroderm TTS-5 ,7TS-10 25 mg/pad , 50 me/pad
# Nitrolingual ] 08mgSL1 0.4 mg/puff
# NitroMack Retard 25mg. R
0 2.5 mg 6.5 mg 9mg 12
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Aspirin
; (Anticoagulant )
L Recurrent Transient Ischemic Attack (TIA ) ( Stroke )
2 ( Myocardial Infarction )

Unstable  Angina Pectoris

1 1 Salicylate NSAIDs
2 ;
3 (Hemophillia)
b Aspirin 1
3,
2
Salicylate
- Plasma Protein Binding ' Salicylate (100 meg/ml) 90%
Metabolited ',
(Drug Interaction)
(Hepatic Enzyme Inducers) Barhiturates, Phenytoin,
Rifampicin Metabolism ~ Aspirin Aspirin
- Thiazide Diuretic Urate Excretion Uric Acid
- Warfarin 6

(Leukopenia), (Thrombocytopenia)



10.

(Leukopenia),

Salicylate ,
i Complete Blood Count
2 Occult Blood

1 Unstable Angina Pectoris : 160-325 mg/day

2. Transient Cerebral Ischemia and Stroke : 50-1500 mg/day
3. Myocardial Infarction 1Prophylaxis : 160-325 mg/day

4. Transient Ischemic Attack : 30-1200 mg/dayQ

?
Aspirin , Aspent  Tablet 1Enteric coated tablet ;65 mg , 325 mg
# Cardiprin : Glycinated ASA 100 mg tablet

(Thrombocytopenia)

250
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Dipyridamole
" .
Coumadin Indandione Derivative Aspirin 1
Anticoagulants
Aspirin ' '
Aortocoronary Bypass Grafts
Aspirin , Percutaneous
Transluminal Angioplasty ( Heparin )
Aspirin » ( )
Aspirin
( Reduce the risk of reinfarction in patients recovering from myocardial infarction )
Aspirin Transient Ischemic Attacks ( TIAs )
Recurrent TIAs ( Stroke )
Transient Brain Ischemia
# Myocardial Perfusion : Radionuclide Imaging
US FDA Dipyridamole
Angina Pectoris ( Chronic Angina Pectoris )
Dipyridamole

FDA Category B
Dipyridamole

Dipyridamole
12 ' :
12
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al
Bioavailability 27 - 66 %
: Peak time concentration - 75 minutes
- Plasma Protein Binding 9 -99 % alphal acid glycoprotein Albumin
- Biotransformation : Hepatic
- Elimination Half life : IV 10-15
- Oral 10-12
20 % Enterohepatic
Recirculation
2-3
?
|

# (Angina pectoris 19%)

# (46 %) (1.6%)

# ( Extrasystole | (5.6 %)

# ST- segment (7.5 % )

# (Tachycardia ) (3.6 % )

#

(Heart Block ) ('syncope )
(Angina
Pectoris ) 6

Anticoagulants ( Coumadin ) 1Heparin 1NSAIDs , Platelet Aggregation
Inhibitors ( Aspirin )
Prothrombin Time

thrombolytic agents Alteplase 1Streptokinase , Urokinase
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Cefamandole , Cefoperazone , Cefotetan , Moxalactam , Plicamycin , Valproic acid

( Electrocardiogram )~ Vital Sign

1 2
Dipyridamole

4 4

2

‘ 9
.75 - 100 mg 4

Coronary Artery Bypass Graft

100 mg 4 2 100 mg 1
75 mg Aspirin 325 mg 7

75 mg 3 Aspirin 325 mg



#

10.

# Agremol :
# Persantin :

75 mg 3
Aspirin -,

( Myocardial Reinfarction Prophylactic )

Aspirin 325 mg

Aspirin

Aspirin 160 mg

Aspirin - 325 mg

0.57 mglkg 0.142 mg/kg/min.
( ,
)
Dipyridamole
Aminophylline Dipyridamole
Dipyridamole Aminophylline
300 - 400 mg
45 0
75 mg

25 mg,

10 mg/ 2 ml amp

4

3.

5

254
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Indobrufen
L Coronary Artery Bypass Graft ( CA3G )
2. Transient Ischemic Attack , Acute Myocardial Infarction,
Stroke
3 ( Hemodialysis )
4, Deep Vein Thrombosis
L NSAIDs
2 :
3.
Steady State
5
- Plasma Protein Binding 99 %
6-8
Creatinine Clearance < 20 ml/min.
3.1
11.6-14.4
75 % Metabolite 48
13 %
Indobrufen Glipizide Glipizide
( Indobrufen Glipizide )

Glipizide Indobrufen



[bustrin

Indobrufen 200 mg

Complete Blood Count

Occult Blood
100-200 mg 2
: CICr = 30-80 ml/rnin. 100 mg
. CICr < 30 ml/min. 100 mg
CICr
. CICr Creatinine Clearance9

200 mg

2

39 %

256
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Ticlopidine

1. Ticlopidine Thrombolytic stroke ( fatal or nonfatal )
Stroke Complete thrombotic stroke

Ticlopidine
' Aspirin
Aspirin
2 Unlabelled uses :

N Ticlopiding Unlabeled Uses
Condition Result
Intermittent claudication #m rgved maximum walking and pain-

Chronic arterial occlusion Im rovegr]ower extrem|ty Ulcer healing,

ascular im e
Subarachnmd hem%rrh Vge Reguceg n lgpence 01 neuro 0?IC&| deficit
rm|c atl?ntswn Reduced Incidence of vascular occlusion

r}] or fistulas
Open eart surgery [eo erative u 3e reguces det{;ree of
| Pge et.count drop during extracorporeal

goronary rter lf ?]Hrafts egreasea raft o?cluswn :
nmarygomeu tis  Reduced degree 0 Hrotelnuna ar]
ematuria, improve creallnmecearan?

Sickle cell disease R?duce Incidence, duration, severity o
Infarctive crises

Reference : Drug Facts and Comparisons, 1995 p 85d.

L ' (Active Bleeding )
, .
(‘Hemophilia or Hemostatic Disorder )
3. ( Hemopoietic disorder )
(Neutropenia), (Thrombocytopenia )
4 (Severe Hepatic Impairment )
1. Neutropenia : Absolute neutrophil count (ANC) < 1200 neutrophils/mm
2.4% Ticlopidine  Clinical trial (ANC = \A/BC X % neutrophils )
2 Severe neutropenia (< 450 neutrophils/imm ) . Agranulocytosis
0.8% neutrophil (> 1200 neutrophils/mm3)

1-3



10.

2.

Mide to moderate neutropenia (451 - 1200 neutrophils/mrrf) : 1.6%
Neutropenia 3 vV 3
Neutropenia ( ) Ticlopidine
1 Neutrophil 1-3

Thrombocytopenia :
Thrombocytopenia (< 80,000 cells/mm3)

Cholesterol : Ticlopidine Cholesterol Triglyceride
8% - 10% 1 Lipoprotein
subtraction
Hematological effects : Pancytopenia Thrombotic thrombocytopenia purpura

Ticlop
Ticlopidine
( FDA Category B)
10-14
80-90 % , Time to peak = 2 hours
Bioavailability 20 %
Plasma Protein Binding 98 % ( Reversible )
250 mg 2 Steady State
14-21
60 %
u-2 4
5
Creatinine Clearance

: CICr = 50-80 ml/min. 37 %
: CICr = 20-50 ml/min. 52 %

258
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25%
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Hepatic impairment 2

Coumadin 1 Heparin

( Thrombolytic agents ) Streptokinase , Alteplase 1 Urokinase .
NSAIDs Prothrombin Time

Aspirin (Prolong Bleeding Time )
Xanthines Aminophylline 1Oxtriphylline , Theophylline
Theophylline 40 %
35 %
Aluminium , Magnesium
Ticlopidine 18 %
12
Cimetidine Ticlopidine (single dose )
50%
Bioavailability 20% |,

Gl irritation6

( 30% - 4C %)
3 12
13% ! (20 %)

Maculopapular or urticaria ( Pruritus)
3 ( ) 51 %

( Leukopenia ) (Thrombocytopenia )
' " (Agranulocytosis ) ( Pancytopenia )
( Hemorrhagic Complication ) ecchymosis, épistaxis,
hematuria, conjunctival hemorrhage, Gl bleeding 1perioperative bleeding
Laboratory test abnormality : Alkaline phophatase , transaminases 1-4
( 1.6% Ticlopidine, 6% 1 Placeho,
2.5% ' Aspirin ) Liver dysfunction



Ticlopidine, Aspirin, Placebo

Ticlopidine Adverse Reactions vs Aspirin and Placebo (%)

Adverse reaction Pd:o? dlg)e Aﬁ%?? f Iacg?&

ﬁnglr rreg\gtlon 1205 581%2 34145}3

ausea

ﬁ)ep&a 71

ain i .'
Neﬁtro enia g g
ur Ly ¢ :
Iatufen%e iﬁ 4
furitus .
b
ABnormaI [iver function test 1 )

Reference : Drug Facts and Comparisons, 1995 p 85f.

© Complete Blood Count 1Platelet Count 1White Blood Cell Differentials

3
Neutrophilie 30 %
( Severe Neutropenia ) 2-3
1,200
8,000 8
2

1,

8.
L
2
3
4,
5

10-14

260
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250 mg 2

Ticlid 250 mg
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Thrombolytic Agents

Ateplase 1Streptokinase, Urokinase : Acute pulmonary thromboembolism

Streptokinase, Urokinase2 : Deep vein thrombosis  Poplietal vein Proximal vein
Axillary subcravian vein

Streptokinase, Urokinase2; Acute arterial thromboembolism Acute arterial

thrombosis (

Mitral valve stenosis Atrial fibrillation
Ateplase, Streptokinase, Urokinase2 : Acute coronary arterial thrombosis
Transmural myocardial infarction
CHF
Streptokinase, Urokinase2 : arteriovenous canular
Streptokinase 1Urokinase : ( Intravenous

Catheter Clearnace )
1
2

Dissecting or intracranial aneurysm ( confirmed or suspected )

Arteriovenous malformation

Active bleeding

Primary brain or metastasic tumors

Cerebrovascular accident (CVA) or history of CVA

Intracranial or intraspinal neurosurgery within past 2 months

Recent thoracic surgery

Recent trauma to the CNS

Severe uncontrolled hypertension, i.e.,200 mmHg systolic and/or 120 mmHg diastolic

Anaphylaxis or other severe allergic reaction ( Streptokinase, Anistreplase )



11
12

13
14

15
1.6
17
18

1.9

1.10

111

1.12

113

1.14

115
1.16

( 0 )

Subacute bacterial endocarditis
' ( 10

10

10
' (Lumbar puncture)
(‘Paracentesis or Thoracentesis )
' (
i (
)
Mitral valve stenosis with atrail fibrillation

(

180/110 mmHg

10

)
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Acute pericarditis ( risk of hemopericardium, which may lead to cardiac tamponade )

Anistreplase
' 4

Streptokinase

: Alteplase & Streptokinase : FDA Category C
: Urokinase : FDA Category B
10

1)

5

6
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- Alteplase : distribution ~ 4 minutes, elimination ~ 35 minutes
. Streptokinase : half life ~ 23 minutes

: Urokinase : half life ~ 10 - 20 minutes

- Time to peak effect : 20 2
( 5 )
Duration of action : 2-3
PT 12-24 Fibrinogen, factor V,
coagulant factor
Elimination : Alteplase : metabolite 80% 18
» Urokinase :
?
L
- Hematocrit ( 20% Het« )
Fibrinogen ( 48 )
Streptokinase (
15 1 )
2.
2.1 Anticoagulants : (
)
2.2 Antifrinolytic agents : Aminocaproic acid, Aprotinin, Tranexamic acid
2.3 NSAID, Platelet aggregation inhibitors ( ASA ) ;

2.4 Cefamandole, Cefoperazone, Cefotetan, Moxalactam, Plicamycin, Valproic acid :

Hypoprothrombinemia Moxalactam 1 Plicamycin
Valproic acid
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6. Y]
Streptokinase Anaphylaxis
Streptokinase ( Urokinase) ( 15
F 33% ), Urokinase 2-3% Alteplase
(
) ( )
( H ] 1 1 ]
. , )
( Streptokinase) Anaphylaxis reaction (
)
7. 7 '
L Activated Partial Thromboplastin Time (APTT) 1

Fibrin/fibrinogen degradation product (FDP/ fdp) titer 1 Fibrinogen concentration , Prothrombin Time (PT),
Thrombin Time (TT)
2. Hematocrit Hemoglobin
Platelet count
Electrocardiogram (ECG)
Mental status and neurologic status «

Vital sign

Creatinine kinase and other cardiac enzyme ? Acute coronary

artery thrombosis

¢2 Alteplase : 1. Acute coronary artery thrombosis
11 65 Kg. : IV 1.25 mg/kg 3 '
© 1 60% 6-10%
12 ' (50-54%) IV infusion ,



© 2 20% IVinfusion 1
© 3 20% 1 IV infusion
1.2 65 Kg. (V100 mg 3
© 1 60 mg, 6-10 mg 12
50 mg - 54 mg (IV infusion) 58-59
© "2 3 20 g 1 (IV infusion)

2. Acute pulmonary thromboembolism : IV infusion 100 mg over a period of 2 hr

¢2 Streptokinase :
1. Arterial thrombosis or embolism, Deep vein thrombosis, Fulmonary embolism :

© ' 250,000 30
100,000 « /
2. Coronary artery thrombosis :
© 1,500,000 iu 1
© ] 20,000 iu 2,000 iu
1

3. Arteriovenous canula clearance ;100,000 - 250,000 iu

62 Urokinase

1. Acute pulmonary embolism 4,400 iufkg 10
4,400 iukg/hr
J
2. Coronary artery thrombosis : 6,000 iu
' , 500,000 iu
2 9
9. o

© rTPA :50 mlvial , Actilyse
Streptokinase.: 750,000 iu, 1,500,000 iu vial 1Streptase

(&)

215 mu, Kabikinase
© Urokinase :50,000 iu, 250,000 iu vial 1Urokinase

266
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ACEI
AF

Amp.

aPu
AV
bid
BP
BSA
BUN

CAD

CBC
CHF
CICr
CPK
CPR
Cr

DIC
Dx
ECG
FBS
G
gm.
hr

INR
ISA

Angiotensin Converting Enzyme Inhibitor
Atrial Fibrillation

Ampoule

activated Partial Thromboplastin Time
Atrioventricular

Twice a day

Blood Pressure

Body Surface Area

Blood Urea Nitrogen

Calcium

Coronary Heart Disease

Capsule

Complete Blood Count
Congestive Heart Failure

Creatine Clearance

Creatinine Phosphokinase
Cardiopulmonary Resuscitation
Creatinine

day

Discharge

Diagnosis

Electrocardiogram

Fasting Blood Sugar
Gastrointestinal

Gram

Hour

Injection

Internatoinal Normalized Ratio
Intrinsic Sympatomimetic Activities

ISDN
ISMN
iU

\%

Kg.
LDH
LDL
mg.
MI
min
Na
NAPA
Pit
PO

e

PVC
qid
SGOT
SGPT
SL
SLE

t 12
Tab.
tid
Tpk
TTS
VLDL
WBC

268

Isosorbide Dinitrate

Isosorbide Mononitrate
International unit

Intravenous

Kilogram

Lactic dehydrogenase

Low Density Lipoprotein
milligram

Myocardial Infarction

minute

Sodium

N-acetyl procainamide

Platelet

Per oral

Patient

Prothrombin Time

Partial Thromboplastin Time
Premature Ventricular Contraction
Four times a day

Serum Glutamic Oxaloacetic Transaminase
Serum Glutamic Pyruvic Transaminase
Sublingual

Systemic Lupus Erythrematosus
Half ife

Tablet

Three times a day

Time to peak

Transdermal Therapeutic System
Very Low Density Lipoprotein
White 3lood Cell
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FDA Pregnancy Categories

The rational use of any medication requires a risk versus benefit
assessment. Among the myriad of risk factors which complicate this
assessment, pregnancy is one of the most perplexing.

The FDA has established five categories to indicate the potential of a sys-
temically absorbed drug for causing birth defects. The key differentiation
among the categories rests upon the degree (reliability) of documentation and
the risk vs benefit ratio. Pregnancy Category X is particularly notable in that if
any data exist that may implicate a drug as a teratogen and the risk vs benefit
ratio does not support use of the drug, the drug is contraindicated during preg-
nancy. These categories are summarized below:

FDA Pregnancy Categories
Pregnancy Category Definition

Adeguate studies in pregnant women have not dem-
onstrated a risk to the fetus in the first trimester of
pregnancy and there is no evidence of risk in later
trimesters.

Animal studies have not demonstrated a risk to the
fetus but there are no adequate studies in pregnant
women ... or.. Animal studies have shown an adverse

B effect, but adequate studies in pregnant women have
not demonstrated a risk to the fetus during the first tri-
mester of pregnancy and there is no evidence of risk
in later trimesters.

Animal studies have shown an adverse effect on the
fetus but there are no adequate studies in humans;
the benefits from the use of the drug in pregnant
women may be acceptable despite its potential risks
.. 0r.. There are no animal reproduction studies and
no adequate studies in humans.

There is evidence of human fetal risk, but the poten-
D tial benefits from the use of the drug in pregnant
women may be acceptable despite its potential risks.

Studies in animals or humans demonstrate fetal

abnormalities or adverse reaction reports indicate
evidence of fetal risk. The risk of use in a pregnant
woman clearly outweighs any possible benefit.

A

Regardless of the designated Pregnancy Category orpresumed safety, no
drug should be adm inistered during pregnancy unless itis clearlyneeded and
potential benefits outweigh potentialhazards to the fetus.
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0 = No significant
1 = Somewhat Significant
(Harm could be nonexistent depending on interpretation )
2 = Significant
( Compromise compliance and/or disease control )
3 = Very Significant
( Potential for major organ damage )
4 = Extremely significant

( Life threatening )

Cardil 120 mg 12 tabted Y
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1.1
12, (LoL > 130 mg %4
13 OA
1.4, Aspirin 65 mg
1.5, CRF ,Review Med
Ranitidine
1.6. CRF HD . Review Med.i Bcoze
1.7.Review Med. Digoxin 1 tab OD
ISON 1 X3 pe
Zinacef 750 mg q 8 hr (BT=39 ()

1.8.Review Med. Alum Milk 30 cc qid MOM 30 cc qid

19.
# Lasix (40) 1x1 OD CHF underlying CADold MIFIT
# Flerbessor (30) 1x4 pc
# 15ordil SL prn
# Zocor 1x1 OD
# Aldactone (25) 1x3 pc CHF ¢ CAD,DM Edema (Liver dysfunction)
2.1, CRF MOM 30 cc hs
2.2 FIT, [Na =150 Eall ] Brufen 1x3 pc
2.3. Renal Insufficiency Brufen 1x3 pc
24, CRF Lipanthyl (100) 1x3 pc , 1x2 pc (BUN/Cr =52/3.8,
69/3 )Lopid (600) 1x2 pc (BUNI/Cr =55/2.7
2.5. CholITG/HDL =217/440/35 on Questran 1x3 ac

2.6 Aspirin 65 mg Occult blood positive , Anemia



3.
3.1 Aspent V ( PU) Aspirin 65 mg

3.2.Coumadin (5) 1/2 tab 1 tab Coumadin (5) 1/2 tab
Daily

3.3.Enaril (20) 1/2 tab OD Enaril (20) 1 tab

3.4.Herbessor (30) 1/2 tab 1x3 pc Herbessor (30) 1 1/2 tab

3.5.Cardil (120) 172 tab 1x2 pc
3.6.Tencrmin 50 1/2 tab 1x2 pc
3.7.Lipanthyl (100) 1x2 pc
3.8.Vastarel 1x3 pc
3.9. 3 Zocor 1x1 1
Isordil 2x4 pc .Herbessor (30)1x3 pc .Aspirin 65 mg 1xlpc Sibelium Ixhs
3.10.
# Parafon Forte 1x3 pc
# Haldol (5) 1 tab stat
# Cardil (120) 1/2 tab tid pc
# Aspirin 65 mg. 1 tab OD

3.1L Isordil 3x3 pc ISDN 2 tab

3.12. ( Isordil 1x3 pc 1 Enaril (5) 1x2 pc )
3.13. ( Motilium , Cloxa )
4.

4.1. 42 Ticlid (250)

1x1 pc ( Regimen 1x2 pc)

5.

51, OFF Cloxa (500) 1xd ac (17 ),

Lexinor (400) 1x2 pc
5.2, OFF Gentamicin 80 mg q 8 hrs
1



5.3. .Herbessor (30) 1x3 pc
54. . Aspirin (325) Ix1 pc

55. .
dose system )

MTV 1x3 pc

6.
6.1. Amitriptyline (10) 1xhs
Aminophylline (100) 1xhs
6.2, , ’ y

# Cloxa (500) 1x4 ? (ac or pc)
# Cisapride 1x3 ? (ac or pc ) (

# Lexinor (?) 1x2 pc
6.3. . Nitroderm ITS 1
6.4.

# ISDN  2x3 ac

# . Sat Mag salt 30 cc hs
6.5.Plendil (5) 1/2 tab bid pc  (Plendil
6.6.

#

o]y

Rulid 1x2 pc

# . Tenormin (50) 1x2 pc
off Tranxene (10) 1x3

1/2 tab bid pc

# Inderal

# . Dilatam (60) 1x3 pc

# 1

PT Ratio 1PT 1INR

Heparin

: Cisapride

215

4
Aspirin (65) 1x1 pc

( Unit

Prokinetic drug )

24

Senokot 2x2 pc

Extended Release tab )

Rulid 1x3 pc
Tenormin (50) 1/2 bid pc

Tranxene (50)

Isordil

Dilantin (60) 1x3 pc
ASA grl 1xI OD monitor

Hct
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53

5.4

218
(Patient Medication Profile)

CHART



5.5

5.6

57
(DISCHARGE COUNSELING)
0

219
CHART

(Patient round)



5.8

CHART
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