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Lab test / date

Hemoglobin(l 4-1 6 gm%)
Hemotocrit(39-49 vol%)
WBC(4800-10800cell/cc)
Neutrophil (50-70%)
Eosinophil(0-3%0)
Basophil(0-1%)

Monaocyte (3-7%)

Lymphocyte (25-33%)

Platelet count (100,000-300,000
cell)

MCV (82-92 md)

MCH (2-29 Pg)

MCHC (32-36g/dl)

Prothrombin time (1 1.5-14.3 sec)
Partial Prothromb'n time (37.7 sec)
Glucose (70-11 Omg/dl)

BUN (5.8-19.1 mg/dl)

Cr. (0.8-2.3 mg/dI)

Bilirubin .total (0.25-1 5 mg/dl)
Bilirubin .direct (0 - 0.25 mg/dl)
SGOT(12-32 iu/L)

SGPT (4-36 iu/L)

Aik Phospatase ( 37 - 147 U/L)
Albumin(3.8-5.4gm/dl)

Total Protein (6.5-8.8g/dl)
Sodium (1 35-1 55mEq/dl)

K+ (3.4-4.7 mmol/L)
Bicarbonate (20. -28.2 mEqg/l)
Chloride (98-1 06mEq/dl)



Lab test / date

Calcium (8.5-10.5 mg/dl)
CSF Protein (1 5-45 mg/dl)
CSF Sugar (60-75 mg/dl)
Urine:

Appearance

Specific gravity

pH

Protein

Glucose

RBC

WBC

Occult blood

Cast

PULSE
TEMP.
RR.
BP.

114



Route&dose started  sampling time computer predict  drug level remark

date
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CLINICAL EFFECT

ADRS

Drug
interaction

17



1.1.

1.2.

1.3

1.4

15

1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10



3.1
3.2
3.3
3.4
3.5

3.6

4.1

5.1

5.2

5.3
5.4

4.1.1

4.1.2

4.1.3

4.1.4

2)

Naranjo’s Algorithm
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4.1

4.2
4.3

51
5.2
53

1)



2.3
2.4

31
3.2
3.3
3.4
3.5
3.6

3.7
3.8
3.9
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1 The United State Pharmacopeial Convention. USP.DI Advice for Patient 14 th
ed. Voi 2. . 1994

2. The American Society of Hospital Pharmacist AHFS Drug information 1USA .
1995
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1. American Society of Hospital Pharmacist : AHFS Drug Information 1USA. 1995

2. Lacy , c.l. Drug information Handbook , 3 rd ed . Ohio : Lexi-comp Inc. 1995-1 996

3. Leikin 1J.B. and Paloucek F.p. Poisoning & Toxicology Handbook . 2 nd ed. Ohio : Lexi-
comp Inc. 1996-1997

4. Taketomo , C.K.,Hodding 1J.H. and Kraus, D.M. Pediatric Dosage Handbook .2 nd ed.
Ohio : Lexi-comp Inc. 1993-1994
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139
141
143
145
147

149



. TegretoP 1Carbapine”
' 200
generalized tonic-clonic 1partial (

complex partial 1 mixed partial ~ generalized seizure disorder.
; tricyclic antidepressants,

10-30 1
2 -3
: 70-80
4
0.8 - 12
98 - 99
3-5 (auto -
induction) 3-4
3-5 3-4
' 70 - 80
351 15 10-25
3-5
4-12
10
30
L 3-5 |

. . Aplastic anemia 1granulocytopenia ,
hepatotoxicity ~ exfoliative dermatitis/Stevens Johnson syndrome, Lupus-like

reaction
. Transient leukopenia

ADH Qsteomaiacia/osteoporosis 1 Megaloblastic
anemia



3.

: phénaobarbital phenytoin

carbamazepine

: cimetidine 1danazol 1diltiazem 1eryihronycin 1

felbamate 1fluoxxetine lisoniazid 1verapamil

carbamazepine 10, epoxide)ér

carbamazepine

carbamazepine
ethosuximide 1felbamate 1lamotrigine
phenytoin
phénaobarbital

antidepressants 1valproic acid 1warfarin.

1 Blood urea nitrogen

2. creatinine

valproic acid
(active metabolism

carbamazepine

: clonazepam 1doxycycline
phenytoin (

), phenobabital (
), theophylline 1tricyclic

(L0



A >
7an1Ial .

N N

oA W N

®
Rivotril

9 &7 N
¢(‘¢ > 7*“[/1/..)

Taawduny
L)
0w \’\‘_‘6@
2 0.5
/
absence seizure akinetic seizures

myaclonic seizures , status epiiepticus

focal motor seizures.

diazepam 1 benzodiazepins
0.01-0.2 / /
98
32+11
86
23 +£4
: 155 +0.28 !/

leukopenia , thrombocytopenia 1eosinophilia.

i)



phenytoin phénobarbital



© g &~ w D

a A W N

13

Diazepam” , Valium”™

2
10

30

2
Status epileptic

diazepam benzodiazepins
5 : 0.05-0.3 /
15-30 5
0.2-0.5 2-5
0.05-0.3 /
15-30 10
2-5 10
85-100
11
98
20 - 50
0.32 - 0.44 / /
phlebitis

apnea

cardiac arrest 1hypotension lbradycardia ,



o~ W N

cardiovascular collapse

gynecomastia
. leukopenia , neutropenia , agranulocytosis 1granullocytopenia
diazepam
diazepam
cimetidine diazepam
digoxin digoxin
valproic acid
1
2.

3.

i



N o gk~ W DN

%

Phenobarb” , Gardenal”™1sodium inj.

20 /
15 130 160 ( 1/4 11/2 11)
: 200 / (Gardenal®)
generalized tonic-clonic seizures 1simple complex
partial seizures
phénobarbital
dyspnea or obstruction
loading dose 10-20 /
1 / / ( 50 /
)
maintenance dose 4-6 / /
70 -90 1-
6

0.6 /

50-60 450
60
2-6
0.093 /
: 10-40 /
40 /
50-1 30
3-4
libido/importence.

: aplastic anemia , granulocutoprnia 1



exfoliative dermatitis/stevens-Johnson 1lupus-
like reaction.
3. . behavioral disturbance/hyperactivity , impaired
cognitive function 1osteomalacia/osteoporosis ,

megaloblastic anemia , fetal vitamin K depletion.

1 phénobarbital
- ethanol ( ) phenytoin
carbamazepine phénobarbital
2. Phénobarbital
- : chloramphenical , cimetidine lisoniazid ,
valproic acid.
3. phenytoin .
- phenytoin : carbamazepine ( carbamazepine
) chlorpromazine , corticosteroids |,
closporine 1doxycycline , lamotrigine 1 1phenytoin (
phenytoin ) 1Tricyclic

antidepressants , Valproic acid , Warfarin.



w

N o o A

W

Dilantin®
30 150 , 100
250 /5

5 generalized tonic-clonic seizures 1simple complex
partial, seizures

heart block sinus bradycardia

skin

Necrosis

loading dose 10-20

/ 50 /
5 / 2 20
/ /

maintenance dose 3-8

/ / 2
90 - 98
0.6-0.8 /
95
450 S
90
:10-40
: 10-20 / 30-50
/ 100 /



1
2. : aplastic anemia lgranulocytopenia
exfoliative dermatitis/stevens Johnson syndrome 1lupus-like reaction.
3. : gum hypertrophy , 1 1peripheral
neuropathy , chronic cerebellar damage 1megaloblastic anemia, osteoporosis 1
1 phenytoin
- :aspirin 1phenylbutazone 1tolbutamide ,
valproic acid
phenytoin
- : carbamazepine ( phenytoin
) ethanal ( )1
phénobarbital ( phenytoin
) 1 rifampin.
2. Phenytoin
- : allopurinol 1amiodarone 1chloramphenicol
cimetidine, diltiazem , disulfiram 1erythromycin , ethanol ( )1
felbamate Tluconazole , fluoxetine , isoniazid , sulfonamides |,
trimethoprim 1verapamil , valproic acid ( phenytoin
)
3. phenytoin
- carbamazepine ( Carbamazepine

) , corticosteroids , cyclosporine 1
digitoxin 1doxycycline , felbamate 1folic acid , haloperidol 1lamotrigine |,
methadone , 1phénobarbital ( phénobarbital

) , quinidine 1theophylline 1valproic
acid 1 Iwarfarin.

2.
3. complete blood count

4. liver enzyme

8



o A WD

Depakine™
200
200 /
generalized tonic-clonic seizures 1simple partial seizures 1

absence seizure latypical absence latonic myoclonic seizures.

valproic acid
2
asthenia
3
thrombocytopenia ,
15 / / 2-3
5-10 / /
30 / / 50-60 /
/
012 -0.25 /
90 - 95
':5-11
50 - 100 /
100 - 150 /



w

b

: gastrointestinal disturbances

. aplastic anemia , granulocytopenia 1hepatotoxicity 1

pancreatitis.
1 hyperammonemia 1
thrombocytopenia ,
valproic acid
- : aspirin ( valproic acid
aspiri )

- : carbamazepine 1phénobarbital 1phenytoin.

valproic acid
- : felbamate aspirin ( valproic acid
aspirin)
valproic acid
- : phenytoin ( phenytoin
valproic acid)
valproic acid
- : carbamazepine ( carbamazepine
10,11 epoxide carbamazepine
) , felbamate , lamotrigine , phenytoin ( phenytoin
) 1phéncbarbital.
. Blood levels
. liver enzyme

. platelet count
. blood cell counts ,

. prothrombin time
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Naranjo’s Algorithm
+2
10
4
1. (Definite) 9
2. (Probable) 5-8
3. (Possible) 1-4
4. (Unlikely) 0
+1 0
+2 -1
(specific +1 0
antagonist)
+2 -1
-1 +2
(rechallenge)
(placebo) -1 +1
+1 0
+1 0
+1 0

+1 0



(dermatologic)

(Gastrointestinal)

(Ocular)

(Central nervous
system)

(Cardiovascular)

A (Rash)

|=> Stevens-Johnson

syndrome
A Toxic epidermal
necrolysis
>
N
N
N
N
A (sedative)
A (dizziness)
"> (fatigue)
(ataxia)

[ > (confusion)
ci>congestive heart
failure

A
(bradycardia)

(hypertension)



[

(hypocalcemia)

c"

(hyponatremia)
~ > hepatitis

V' neutropenia
(Hematologic) (PMN<1500/
( laL
' >agranulocytosis
(severe
neutropenia PMN

<500/IXL

CBC 1
WBC , platalet count)

A eosinophilia

(eosinophils >450/
XL %
eosinophil > 5%

lekocytes)

tv>leukopenia

(WBC <300/|XL)

A thrombocytopenia

(platelet count <
100000/|XL)

SGPT , SGOT , alkaline

phosphatase  total direct
bilirubin
CBC 48
broad
spectrum bactericidal

angioedema 1
acute nephropathy



(dermatologie) (phlebitis) .
ch .
(Ocular) £> J
(e (sedative) o
(Central nervous (confusion)
system) A (dizziness)
v (ataxia)
A neutropenia .
(Hematologic) (PMN< 1500/ ) CBC 48
( L) :

A agranulocytosis
CBC 1WBC 1 (Severe

platalet count) neutropenia PMN
<500/jJ.L . | broad
spectrum bactericidal
)
* > leukopenia .
(WBC <300/jUL)
A [ ]
(Cardiovascular) .
(bradycardia)
N

(hypotension)
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(dermatologic)

(Gastrointestinal)

(Ocular)

(Central nervous
system)

N

*

*

>

(Rash)

1 ( edative)
(dizziness)

(weak)

(ataxia)



(Hematologic)

(

CBC 1
WBC 1platalet count)

I=> leukopenia
(WBC <300/JKKL)

A eosinophilia

(eosinophils >450/
L %
eosinophil > 5%

lekocytes)

thrombocytopenia

(platelet count <
100000/J4L)

acute nephropathy

angioedema ,

12



(dermatologic)

(Gastrointestinal)

(Central nervous
system)

A (Rash)
>

thrombophlebititis
A exfoliative
dermatitis
>> Stevens-
Johnson
syndrome

A (sedative)
Fv> (dizziness)

N

A (ataxia)
c>
(confusion)
JAN
N

173



174

(Cardiovascular)

(hypotension) .
c

(bradycardia)
¢

(arrhythmias)
(Hematologic) c\>megaloblastic .

( anemia . CBC folate
CBC

LWBC , platalet count)

c\» agranulocytosis

(severe - CBC 48
neutropenia PMN

<500/jJ.L

broad spectrum bactericidal

thrombocytopenia
(platelet count < .

100000/| XL)

(laryngospasm)

N\

c*>apnea



(dermatologic)

(Gastrointestinal)

(Ocular)

(Central nervous
system)

1> (Rash)

I>> Stevens Johnson

syndrome
N SLE
/\> )
A
¢
t>
>
>
>
>
>
> ( edative)
* (dizziness)
* (fatigue)
* (ataxia)

* (confusion)

15



(Hematologic)

(

CBC 1
WBC 1platalet count)

(Cardiovascular)

¢*> leukopenia
(WBC <300/(J,L)

(hypotension)
C

(bradycardia)

(arrhythmias)
C>> hepatitis

SGPT , SGOT 1alkaline
phosphatase total direct
bilirubin

16



(dermatologic)

(Gastrointestinal)

(Ocular)

(Central nervous
system)

(Hematologic)

(

CBC 1WBC 1
platalet count)

N

¢

>

( edative)
(dizziness)

Fagranulocytosis
(severe neutropenia

~ thrombocytopenia

PMN <500/] 1_

(platelet count <

100,000/|IL)

CBC

spectrum

48

bactericidal

broad

17



¢ *>hepatitis

SGPT , SGOT 1lalkaline
phosphatase total direct

bilirubin

178



vol 89 Exp. 30/09/96
Significance rating

1

2
3
4
5

(rapid)

(delayed) :

(major)

(moderate)

(minor)

Severity
major
moderate
minor
major/moderate
minor

any

24

CCIS 1993-1996

Documentation
fair or >
fair or >
fair or >

poor
poor

unlikely



10.

(Excellent)
(Good)
(Fair)
(Poor)
(Unlikely)

44

2 (

4 (

4 (

2 (

3(

2 (

4 (

5(

2 (
2 (



11.

12.

13.

14.

15.

17.
18.

19.
20.

44

(
)
(otoxicity)

(otoxicity)

(diaphoresis)

4 (

1(

3(

2 (

4 (

5(

4 (

3(

4 (
4 (



Carbamazepine
O Phénobarbital
EU Phenytoin
EU Primidone
Carbamazepine
EU Cimetidine
[U Danazol
EU Desipramine
C| Diltiazem
[ Erythromycin
EU Felbamate
EU Huxetine
EU Isoniazid
El] Propoxyphene
[ Valproic acid
EU Verapamil
Carbamazepine
EU Clonazepam
EU Doxycycline
EU Ethosuximide
EU Felbamate
[ Lamotrigine
EU Oral contraceptives
EU Phenytoin
EU Phénobarbital
EU Primidone
EU Theophylline
EU tricyclic antidepressants
EU Valproic acid
EU Warfarin



Phénobarbital
n Carbamazepine
n Ethanol (chronic)

n Phenytoin

Phénobarbital
O Chloramphenicol
n Cimetidine
n Isoniazid
ED Propoxyphene
o Valproic add

O
O
Phénobarbital

E3 Carbamazepine
E3 Chlorpromazine
EU Corticosteroids

O Cyclosporine

O Doxycycline

n Phenytoin

EU Oral contraceptives

EU tricyclic antdepressants

EU Valproic acid
EU Warfarin

O
O



Phenytoin
0 Antacids
n Enteral feeding
CD Aspirin
CD Phenylbutazone
cu Tolbutamide
CD Valproic acid
CD Carbamazepine
CD Ethanol (chronic)
CD Phénobarbital
CD Primidone
n Rifampicin

Phenytoin

n Allopurinol
CD Amidarone
CD Chloramphenicol
CD Cimetidine
n Diltiazem
CD Disulfiram
CD Erythromycin
CD Ethanol (acute)
CD Felbamate
n Fluconazole
D FHuoxetine
CD Isoniazid
CD Propoxyphene
CD Sulfonamides
CD Trazodone
O Trimethoprim

CD Valproic acid



Phenytoin

[ Verapamil

Phenytoin
n Carbamazepine
EH Corticosteroid
0 Cyclosporine
n Digitoxin
ED Doxycycline
EH Felbamate
EH Folic acid
[H Haloperidol
EH Lamotrigine
n Meperidine
n Methadone
EH Oral contraceptives
CH Phénaobarbital
n Primidone
EH Quinidine
EH Theophylline
EH Valproic acid
EH Vitamin D
EH Warfarin

O
Phenytoin

O 0O oo d



Valproic acid
EU Aspirin
EU Carbamazepine
EU Phenytoin
EU Phénobarbital
EU Primidone

O
Valproic acid

EU Aspirin
EU Felbamate

O

Valproic acid
EU Phenytoin
O

Valproic acid

O Carbamazepine
EU Felbamate

EU Lamotrigine

EU Phenytoin

EU Phénobarbital
EU Primidone

O
O
N Variable interaction, AED serum concentration may increase, decrease 1not change



(Drug therapy monitoring)

(Epilepsy)
(Antiepileptic drug)
1. Phénobarbital
2. Phenytoin
3. Carbamazepine

4. Valproic acid

(Adverse drug reaction)

(Drug interaction)

(counselling)

International seizure classification

2525)
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L. Focal seizure (epileptic focus)

o Simople partial seizure partial seizure

o Complex partial siezure partial seizure

1. Generalized seizure

o Absence seizure (petit mal seizure)

v Atypical absence seizure

o Atonic seizure(drop attacks)

v Myoclonic seizure

o Tonic seizure
v Clonic seizure

o Tonic - clonic seizure (grand mal seizure)

o Infantile spasm s

hypsarehym i
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