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ABSTRACT

Previously , activities in clinical pharmacy in hospital are very complex, take a long time
and easy to inaccurate that impact on performance of services. Using IT to join on the old
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2.4 NYUHMINUIUGATEN

2.4.1 mssnaSanaenlunguen Digoxin
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Digoxin

24.1.1 fI08NTIMIUNITAINIUNGHET Digoxin
MIAUINYIATLBW
%18 LBW =50 + (2.3 x Height > 5 Ft.)
N LBW = 45.5 + (2.3 X Height > 5 Ft.)

N15AIHINUNT CrCl

(140—-age) XLBW
72 XScr

Cockeroft Crcl = x (0.85 if female)

MDRD
Crcl = 186 X Scr™ 115 x qge~0203 x (0.742 if female)

MIAUIUAT CLngdl lillseaven luden (Cp)

Without CHF €l = (0.8 X LBW) + (0.9 X CICr) X factors
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With CHF Cl=(0.33 X LBW) + (0.9 x CICTr) X factors

My Cl nsalszavuenludon (Cp)

S XF XD
Cl= ——
Cx

NMSATHIUYIAT Vd
Vd = (3.8 xWt) + (3.1 X CICr) X factors

MIATUIUNT LD

Cp xvd
S XF

LD =
1SAIHIUNIAT Ke, T1/2

cl
Ke =—
vd

NSAMUIUNIAT MD

Css XClx T
S XF

0.693
Ke

T1/2 =

MD =

2.42 mamuanf3anaenlungien Theophylline

O
ch\N/lE[RE
O)\f}J N/

CH;
30 2.6 amuaas Tnssadramaniiveanguul Theophylline

T ~ < 1 4 s a ' :
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3.1.1 Mszuveundrnslaeazil

1. USmsuieatuns 19 luneaain (clinical medication management)

2. m:i!ﬁhaﬂmuﬁﬂWNﬂﬁﬂi"‘UﬁlﬂiﬂmWW ﬁﬁ;mﬁumuaz (specialized monitoring) W&
Y017 TsABI AR FU T o |

3. numums lied1sasieaiant (reviewing medication regimens)

4. AAMUMITNYI LS ﬂE)EhWiE)LﬁEN (monitoring of treatment regimens)

5. Aamuguagunmewsivsialueadile (eral health monitoringgen)

6. ‘IJEQEH (compounding medicines)

7. WSS nuReatuguaweusienialil (general health advice)

8. Insinuuagiheidlumsmwz (specific education) RoafuTaIUMIA VDS T30
HagMISAYIRILE

9. asreapuiieilesfiunuianatnlunssioe (dispensing medicines) A luds

¢
UANY

04774
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10. QuUIARITYN (provision) e ludeed ludamne prescriptio-non)n medicines)
1. IddSnpuasunzihfiefns1do11didss @nSamwgagaloptimal use of
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o v £ 4 .
12. uusmzmziﬂyﬂiﬂwmm"lﬂ (common ailments)
L v v a Y 1 I 1 v o &
13. shdedithe lldddnFnassageduiaseduTsnvesfibomnanhdr§uily
14. YnTou5ae (dosing drugs) Tudtheduuas lnduman
o A Y . . .
15. ﬂizmuwamﬁmaau"lmmmﬂﬂugﬂw (pharmacokinetic evaluation)
9 = [ < 9 1 Sld' LY . .« .
16. Iimsfinyumnunnd odgnasiodinearun1s 1y (education of physicians)
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luyrensdl
o = o (Y] v W g Y Y v .
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M350 4.1 510az1BeAgAUAT Calculation

Use Case Name: Calculation ID: 1
Brief Description: Suéﬁ’umiﬁmamqmm

Primary Actors: User, Medicine Catalog

Related Use Cases: Comparison

Stakeholders: NAENT

Pre-conditions:
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Flow of Events ;:J:ﬂi EATR
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MI9N 4.2 T10azDeAYAIUAT Comparison

Use Case Name:

Comparison ID: 2

Brief Description:

-4 o A = 4 Q/ =
MmMsusouiulIawollSeumeunudsuae

Primary Actors:

Medicine Catalog, User

Related Use Cases:

Calculation

Stakeholders:

INaw¥NS

Pre-conditions:

o Y] g
MIAUINADILAAINAANT NOUNT

Post-conditions:

MINTIUTOUMIAUIMIUATUNAYT N

Flow of Events

o

ANIEM

2

e

1. Medicine Catalog

2. User
4 o
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19197 4.3 S10A2BYAYALAT View Report

Use Case Name:

View Report ID: 3

Brief Description: aaenmsnsaunnmsiunlSinaeaieg
Primary Actors: User

Related Use Cases: -

Stakeholders: NFvNT

Pre-conditions:

sruufosimImuiadSuaeedeiios 1 Usua

Post-conditions:

Flow of Events

1. User
:’l o
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MINTN 4.4 510aZIBYAYAUAT Print Report

Use Case Name: Print Report ID: 4
Brief Description: NUWBNTI T8

Primary Actors: User, Printer

Related Use Cases: -

Stakeholders: INFvNT

Pre-conditions:
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Post-conditions:

Flow of Events

1. User
2. Printer
£ o
JUNDUNITNINIY
yq 9 o Y Y o = 4
1.1 Aldaihmsiasve Imihmsiuds e
Jq 9 Yo o= g o 4
1.2 glFnuldsumseeumsiuiasoauyssl
o [ o LY I'd
2.1 Tsunsuviimsdagiluuusgaudmunus
o 9 o & =y o
2.2 T5unsuiin1s09uenIs M ILUDUATAINUN
o 1y 2} @ a Jq Y
23 Tdsunswimsdedeyasnenudmsunuily
d' = 4
NS DINUNW

o a 4
2.4 Lﬂﬁ'ﬂﬁWﬁJWﬂ']ﬂ']'ﬁWﬁJWﬁ'lEl\‘l']“HGI']?JE‘]JLLU‘ULLﬁ%

Exception Conditions:

9 ' 4 ] A ma
1.1 gl ldminsadeuaoniosifeiussuy
A ) 9 < ] ~ 4
w3091 18 szunhee luamnseunssnulugluvuenas
a a o 4 a 4
22 tiflmaAalnAtuiasesiud dldaudes’y

3
Gli’l‘ﬂﬁf’)‘l)ﬂ’ﬂllNﬂﬂﬂ@]mﬁ’lﬁuﬁ')ﬂﬂumﬂ




4.2.2 URHUMNDBNIIU (Activity Diagram)
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4.2.3 uNuMnna1a (Class Diagram)

CalculateForm

loadForm{ : void
displayStatus(y : void

ServerController

Print

date : Date 1
timee : Time

Formula

updatels : void

driver . Object

printReport(s : int

InputForm

leadFormi ; void
displayReportl : void

printle portl . woid
i

Madicine

med!D - int
meghame : 5tring
medDoses - int

getMediDi : int
getMedMamel : String|

formulalD : int
medlD ; int
BW : dioubde
Crl : double
€l - double
vd : double
LG : double

Ke ; double
Thalf - double
MD : double

getFormulal: List
getResult]) - double
calculately : void

UM 4.7 unumwaaiaudesszun lumSeamiie

PD&AController

date ; Date
time . Time

34

Report

medlD; in
reportiD | int
printlDi: int

primtStatus ; it

L T caleulated : void

Forrmla

formulalD ; int
mediD: int
BW : double
CrCl : double
Cl : double

Vd : double
LD : double

Ke : double
Thalf : double
MD  double

getFormlal ; List
getResultd : double
calculated) : void

getResult() : Qbject
printReport(; : vaid

getReport(: : Object
createReportd; : void
editReportly : void
upsdateStatusi) : void
getStatusl); void

update : void
1 1
1
1
Print

driver : Object

printReportd ; int

med|D @ int
medName : String
medDoses ; int

getMedID : int
getMedNa mel) : String

4 i
sUN 4.6 ununmamduaasszuylunIesgnae



Medicire

medID: irt
medName : String
et sy | il

MedicineControl er

gelMed D . inl
gethledMamed  Siring
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Formuly

getMedicine(d List
getFormulals ; List

FarmaulalD o ivt
medid it
BW . Juulde
! double
{l: doube
et - doithle

LD : dgouble

Ke : double
Thalf ; doubsle
MD : dousale

getFormwlaly: Lis
getResulf) ; double
clculate] : void

JUN 4.8 INUMMARALTATT VUM I UIUYT IR

Report

med| D int
reportlD; int
printlD : int
primgStatus @ int

getReport(} : Object
createReport( ; void

Medicine

medlD: int
mediame ; String
medlioses ;int

Formiela

getMedID( : int

getMedNamel} : String

1

formulall : int
med| D int
BW : double
Crll : douldl e
Cl: double

Vd : double
LD : double

Ke : double
Thalf : double

MO : double

getFormulad) : List
getResulty : double
calculately | void

editReport : void ! ReportController
updateStatuss ;. void
getiratusy: void
createReport( ; void
editReport(s : void
: printReport] : void
Print getRe sultl : double
driver : Ohject
printReport : int
3UR 4.9 uwumwamALIAIIZIUMINITBNURA




Server

Print

driver : Ohject

printReporty : int

1
1

ServerController

date : Date
time - Time

updatel} : void
printReport{( : woid

1
1

CalolateForm

loadFormis ; void
displayStatusl : void

Py I Medicine
i 1
AT or Medicine MedicineController
med(D : int

reratt R\ Datg mediame : String edicned L
repcﬁgD : Itnt calculzted : void 1 1 gethediDg - int : —
Pr1 QSasiett 7 getResultl : Object othMedM ) - St 1
printStatus @ int printReparty - void getMedManee{ : String 1
getReportt: Object | update{ : void 3
createReportl) : void T | YA Formula
editReportd - void x ; D
updateStatus( : void InputForm ormulal -int

getstatus(y : void

ReportController

loadFormi : void
displayReport{ : void

editReport{ : void
printReport ; void
getResultly; double

createReport] : void

med|D : int
BW : double
CrCl : double
€l : double
vd : double
LD : double
Ke : double
Thalf : double
WD : double

getFormulaf : List
getResult( : double
calculatel : void

3UR 4.10 UEHUATNITAININI INVBIIZU

9¢



4.2.4 3913% (CRC)
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M3 4.5 M131EnTIwasBeanad Medicine (ﬁmm’h)

Class Name: Medicine

ID: i

Type: Entitiy Class

Description: A class for contain medicine’s Attributes and Operations

Associated Use Cases:
Calculation

Comparison

View Report

Print Report

Responsibilities:

Collaborator:

MedicineController

ReportController
PDAController

ServerController

MIT 4.6 15 19UERIT10aZDsARR T Medicine (A1UNRI)

Attributes:
medID
medName

medDoses

Operations:
getMedID

getMedName

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:




M0 4.7 N5 1uAAITIEazDeaAaTd MedicineController (A1LH11)
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Class Name: MedicineController

ID: 2

Type: Control Class

Description: A medicine's flow control class.

Associated Use Cases:

Calculation

Comparison

Responsibilities:
Medicine

Formula

Collaborator:

ﬂ1‘§N‘ﬁ 4.8 MIUERITI0aIBEANAE MedicineController ({?%ITL!W’G%’Q)

Attributes:

Operations:
getMed

getFormula

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:
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- = Y] 9
MINN 4.9 AT NUFAIT10DSIBYANAE Formula (A1UHTI)

Class Name: Formula

1D: 3

Type: Entitiy Class

Description: A class for contain formula’s Attributes and Operations

Associated Use Cases:
Calculation

Comparison

View Report

Print Report

Responsibilities:

Collaborator:

MedicineController

ReportController
PDAController

ServerController

M99 4.10 61319UAAI 10 BeAAaIE Formula (FIUNA1)

Attributes:
forID
medID
BW

CrCl

Cl Thalf
vd MD
LD

Ke

Operations:
getFormula
getResult

calculate

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:




MIN 4.11 M151UTAT10ZBEAAIE Report (F11M11)

Class Name: Report

ID: 4

Type: Entity Class

Description: A class for contain report's Attributes and Operations,

Associated Use Cases:
View Report

Print Report

Responsibilities:

Collaborator:

ReportController

M3 4.12 A GUEAITIIRLIBEANATE Report (A1UNAY)

Attributes:
medID
reportlD

printed

Operations:
getReport
createReport
editReport
updateReport

getStatus

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:




M3 4.13 A5 19UERITI8azBIARad ReportController (A1UHT)

Class Name: ReportController

ID: 5

Type: Control Class

Description: A report's flow control class.

Associated Use Cases:

View Report

Print Report

Responsibilities:
Report
Print
Medicine

Formula

Collaborator:

: 9 [
A15197 4.14 M3 LRI DAL DUARE ReportController (ATUHRY)

Attributes:

Operations:
createReport
editReport
printReport

getResult

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:




= a8 . ) 9
A1 1NN 4.15 ANMTNUFAIT1902PYAN AT Print (ATUHUD)
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Class Name: Print

ID: 6

Type: Entity Class

Description: A printer connectivity class.

Associated Use Cases:

Print Report

Responsibilities:

Collaborator:
ReportController

ServerController

M9 4.16 AT UAAITIHALDIANAE Print (ﬁ’mﬂﬁ’ﬁ)

Attributes:

driver

Operations:

printReport

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:
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Class Name: InputForm

ID: 7

Type: Boundary Class
Description: A user input interface class.

Associated Use Cases:
Calculation

Comparison

Responsibilities:

Collaborator:

PDAController

] k4 @
ﬂ151\1‘ﬁ 4.18 Gl'li']\ﬂlﬁﬂ\‘ﬁ’]ﬂﬁmaﬂﬂﬂﬁ']ﬁ InputForm (MuUrag)

Attributes:

Operations:
loadForm

displayReport

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:




MSIN 4.19 A1 NULEAITI8aZBEARa1E PDAController (ﬁ’mﬁﬁﬂ

Class Name: PDAController

ID: 8

Type: Control Class

Description: A PDA's flow control class.

Associated Use Cases:
Calculation

Comparison

Responsibilities:
InputForm
Report
Print
Medicine

Formula

Collaborator:

A15197 4.20 AT 1ULEAANI 198 IDIANRIE PDAControlier (@’fmﬁﬁa)

Attributes:
date

time

Operations:
calculate
gerResult
printReport

update

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:
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Class Name: CalculateForm

ID: 9

Type: Boundary Class
Description: A user view interface class.

Associated Use Cases:
Calculation

Comparison

Responsibilities:

Collaborator:

ServerController

' 5 5
15190 4.22 AT NLEAT UL IBUANDE CalculateForm (A1UHQ9)

Attributes:

Operations:
loadForm

displayStatus

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:
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Class Name: ServerController

ID: 10

Type: Control Class

Description: A server’s flow control class.

Associated Use Cases:
Calculation
Comparison
View Report

Print Report

Responsibilities:
CalculateForm
Print
Medicine

Formula

Collaborator:

M1 424 AT NLAAITIERZ DA ServerController (ﬁmwﬁa)

Attributes:
date

time

Operations:
update

printReport

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Association:
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4.2.5 WHUMNAIAY (Sequence Diagram)

ServerController: [ CalculateFormy: Medicine: Fermula: Prnt:

getCaloulatel

create ) >—
1
I

*_.L_

return: Medicine

T T

1 '

| i

I )

1 l

1 1

1 1

1 I

1 1

1 |

I §

' 1

I ' 1

getFormdlag ! :

13 1

I t

PN . L. N . ¥ Wil L 9 '
retun; Fﬂrmula :

l

T 1
1 i 1
1 setPrinti ; 1
T T g
! 3 ;
b I
K-g—-———----- Hm mes e —mm— e = s H-m e — e —— e m— e — e ———
1

l

|

i

)

L= [
I returm: Print Stajus
destroy . : !

N 4.12 U IWdIRULaAINII LIRS IIMeNAuRT DIV

Caht

PDACentroller: InputForm: Medicine: Formula: Report: Print:

create ;
} 1
getCaloulater ) :

getMedicine(

return: Medicine !
getFormdlag e

retusn: Fgrmula
| getReport

< _________________________

T
1
|
r
1 return: Report
i
ORERTRTREE | .
[
1
L
I
|

setPrint{

return: Print Status
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|
|
I
I
i
|
|
|
i
I
1
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Re portController: Report: : Medicine: Formula:
create -
-

destroy

i
getReporily . i

return: Report

getMedicineds

return: Medicine !
getFormula
I

,<_ ___________ 4 ey e

return: Fgrmula

}é___

3 414 wwunwdiAuaasend 13 518911

FeportController:

Report: Medicine: Farmuls:

Print:

i creats ; - i
yelReporl; .

cetMedicine(:

return: Medicine !

destroy ~

T

i

!

I

'

!

|

!

I

3

]

!

(¢

getFormuiag !

I
I E
____________  gepe gt ORI

S .
B

I

I

I

!

T

!

'

retum: Print States
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4.2.6 UNUMNANDBUIUN (Deployment Diagram)

Phi& a.* 1 | Server 1 1 Printer

A a g
g‘llﬂ 4.15 UNUATNUTAIAWADUINUN

%4
4.3 MIvaNiUUgIHYoYN

w e
4.3.1 umm1wammﬂ'amﬁuwuﬁszm'wi’fay‘a (Entity Relationship Diagram)

path

id timestamp

log staticmedicine

1 v o d
51 4.16 uwun st NN AURLTVaedoYD
=) ¥
4.3.2 513@3lﬂﬂﬂ‘\lﬂﬂﬂ'lﬁ'l\{luﬁ]u‘ll@ﬂa

ﬂ]i"l\‘iﬁ 4.25 AT UTAITIUAZIDIAVDIAT I log

Name Type Description
. . o g 9 @ =R
id(PK) int(11) sAamsnudoyaliuin
a T ad s
path varchar(255) Sedndsiinudoyatiuiin
timestamp | datetime | Suseznaihimsiudindeya




msmﬁ 4.26 M5 NUTAITIUALIDUATVDINT Y staticmedicine
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Name Type Description
med_id int(11) sWanfiqasensdl
med name | int(11) 5}10535ﬁﬁ61%1ﬂﬂ131ﬂ medicine
casel varchar(255) miSumendieglusag crcl <= 10
case2 varchar(255) maSumendieglugae crcl > 10 wag Crcl <= 30
case3 varchar(255) MSuraerfioglugae crcl > 30 uag CrCl <= 50
cased varchar(255) ﬁ"l‘lJ?Mﬂ!Nﬁ’f)QﬂWﬁ’N CrCl> 50
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5.2.1 MAVTUABUMINNNUUYLINGHET Digoxin

Y
52.1.1  UAUMWAIALUHADUNITNINY

O

§

é‘——[ Select Work

|
M

Fill-in Patient 1Info

C)——[ Seleet Drug

g

Select Factor and BioAvail

k.

Select CHE, Drug In Blood

Calec LBW Male

g i VA LA A
Male Female
¥

4

Cale LBW Female

"
ta

DY
¢

¥

;\’65+N0

Calc DW for Fat

Yes

¢

ov!

Calc Weight

|

N
i

i
H

¢

Cale Weight

s

|

9
5.2 UWUMNLAAITAUTUADUMIAIUINVBINGNE Digoxin (1)

53



Continue from has drug O
m blood ;
¥
P
pNy
: '
Cale CrCEMBRD Cale CrCl Cockerof
=T
N
w %‘
Fill-izy Param from Lab Select CeCl to Continue Cale
¥
with™ 7 T without
v %
CalcCl Cale Clwith CHF Cale CI without CHI
Ny 4°
\J‘
¥
W\
A
v
Calke'Vd
k4
Cale LD

T v
51U 5.3 LU NUEAIRIAUTUABUNIAIUIVIVDINGNET Digoxin (2)
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O

J

CalcKe

Cale T12

Fill-in Cpss, Tau

Cale MD

Display MD

Value

i E4
30 5.4 UMIUERIAIAUTUABUMTRIUINYBINGUE Digoxin (3)
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52.1.2 ﬁ"JUL‘If’OﬂJGI’l’]ﬂUFﬂ‘lﬂ)\i'luﬁ'I?Jﬁ'lﬂU“UUG\’E]Hﬂ'IiV]'N']U‘U’ENﬂQﬂJU'] Digoxin

File -Flash- ‘Help

welcome to Drug Calculation System

510 5.5 dwdasetuglinudeddnuihmsitalysunsy

File: “Flash  Help

Pleass Fikin Form

51 5.6 dmdaderudlsaulumsnsendeyadile
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8 Pockel PC WM 50
Ele'“Flash* Help

Please choose ance.

:Drug name:

a i a v v 9Yq Y o A a Ay o
31]7] 5.7 AUAAND ‘1Jg‘l"mm‘Vnmimaﬂ%uﬂﬂmm\mﬁﬂmam

Pocket PC - WM'.0
Ele ‘Flash: Help

Please Select.

T 1
310 5.8 dandasefudldaumuduasumssanlumaiion Factors uaziszinnvese



B PocketPC-WMS0
Elle Flash Help

Please Select.

@ 9

jin 5.9 dadamenuflFauiedengas lumsaaslSunaeaind CHE

a

HAZANIINHINARDY

o8 Docket PC- Wik
File “Flash' “Help

Please Select.

Please Selert Crdl Solution,

310 5.10 dyudadenudldauieonduls crcl imngauiudilae

(=] Y

lunsailitinanieanaass



g‘ PockelPC- WM 50~ v
File “Flash- Help

Please Fill-in,

‘Drug In Blood Parameters.

d' 1 a 1 o Yq Y 9 A v o d 9 Y]
gﬂ‘ﬂ 511 ﬁ?u@lﬂﬂ'E]ﬂ'Uﬁi“]ﬁ']uﬂ']‘ﬂ']ﬂNﬂTWﬁﬁW‘ﬁﬁnﬂﬁ@\?Wﬂﬂﬂﬁ Iﬂﬂ‘ﬂ@i“ﬁ\?'\l‘l

9 o A 5 v 9
SIOANINTLADNAT D LAY A1 Cx AYALLDN

¥ Dockt PL- WM 5
‘File “Flash™ “Help

Please Fill-in,

‘Parameters,

y 1 a | - 4 [ 1 J 1 Y
510 5.12 dauaadenudldanuieldgldauiinisnsenal Cp A1 Cpss A1 Tau ArEAUIBS
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(,5 Pocket PC-WH 50~
File :Flash: Help

Drugs Information

Digokin

4 1 = [ 4 o d o = . .
30 5.3 drudarenudldnuNenansnaansannsAuInlsuagnse1 Digo xin
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5.2.2 MAUTUABUNIFINNIUVRINGNET Theophylline

v
522.1 UHUAINAIAUIUADUNITIINTY

0

i

@'——E Setect Work

.
Fill-ini Patient Info
|

v

O“——I: Seleet Drug

|

i
%

Seleer Factor.and BioAvail

¥

Setect: CHE, Drug In Blood
I

|
!
Ma!ew‘*—‘remale

Cale LBW Male Cale LBW Femple
£y
o
4
Yves‘@"qo
Cale DW forFai Yes o
Calc Weight Calc Weight
?‘

1 }
1A 5.14 UNUANLAAIEIAUTUABUMIAIUINVDINGUET Theophylline (1)
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P —

Cale Cl

7 ki

Cale Vd New Bam, Cale Vd-General

Cale Ke

¥

Cale T1/2

ki

Fill«in 8, Dose, Tau

Cale Cpss.

h

Fill-in Tuu

L

Mo

Cale New Dose

Yes

»
Show New Dase

!
¥

O

] F
31U 5.15 uwum i AUTUABUMIATUINYDINGNET Theophylline (2)
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9 9
5222 ddeusenudlFnumudinuduaeun1st1uvesnguet Theophylline

28 PocketPC WM 5.0
Eile :Flash' Help

Please chooss once.

:Drug name:
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=
N

File' ‘Flash Help

Please Fil-in and Calc.
Result: Cpss |+

- ‘,'Eéﬁ;j’ 3 [

Result: New Dose | :

518 daufadenuflFnunsondeyai S A1 Dose 4agA1 Tau INOR1UIUA Cpss

s/ T
1A271INTNIDAM Tau BNASIUNOYINITAIUIUAT New Dose
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5.2.3 MAUTHABUMTINNUYLINGNL Aminoglycoside

¥
52.3.1  URUNTWAIAUUTUADUNTTNINIY

T

Fill-in Patient Info

A 4

Clale Basic Info

)

Fill-in Drug’s parameter

l Yes

Cale Basic Drug in

W

2,
NG

Cale Basic no Drug in

65

Flnod Blood

No Yes No [ A Yes
Cale in Bolus Modet Cale in SIM Model Cale in Bolus Model Calc in STM Model

A F r
> | Fill-in Bolus param { (= | Fill~in SIM param | % ™ |Fill-in Bolus param | 1% ™ | Fill-in SIM param

k. h h 3
Cale Dose Bolus Cale Dose SiM Calc Dose Bolus Cale Dose SIM
No NG Ne
Yes No Yes No Yes No Yes |

v

x

Fill-in Dose

Fill-in Dose

Fill-in Dose

!

Cale PK. TR Bolus

i

1

Cale PK, TR SiM

Calke PK, TR Bolus

Fill-in Dose

l

Cale PK, TR SIM

Is Satisfy?

s

Disply Result

3
5.19 UNUNWHAAIMIAUTUADUM IR IABIINVBINGUYT Aminoglycoside
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T
|
¥

Fill-in Patient Info

66

Select Drug
i
¥
Select Factor and BioAwail
k.
Select Drug 1n Blood
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y
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|
©
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~
L
¥

O
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Cantinue from haes Drug in
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Loy from next page Loop from next page
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Calc Ke
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O
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]
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Y
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|
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|
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l
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k.

Yes
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Select SIM Maodel
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|

Cale TR in Bolus

¥
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3

Cale TR in SIM
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y

Cale Vd in Bolus

3

A 4

Cale Vd in SIM
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Cale Clin SIM
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A 4
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Cale TR in SIM
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Fill-in Cpss

Fill=in Cpss

¥

ale Dose in Bolus
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). 4

Fill-in Cpss
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¥
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51 5.22 twunNLTAIIRUYUNBUMITNNUUBINQUET Aminoglycoside (3)

Continue from ro Drug in
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Fill-in New Dose | [ Fill-in New Dose | 1% Fill-in New Dose | [ Fill-in New Dose | %
h 4 A 4
Calc CPkn Bolus Cale CPk in SiM Cale CPK in Bolus Cale CPk in SIM
Y ¥ L 4 Y
. No No \ No ) g No
Cale CTR in Bolus Cale CTR in 8IM Cale CPk in Bolug Caie CTR in 8IM

Loop w 2 page

Enop to 2+ page
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. Yes Yes Yes
Yes J

Loop to 2« page

Show Results
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File Flash Help

welcome to Drug Calculation System
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Eile Flash Help
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File  Flash Help

Please choose once.
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Drugs Information
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4 PatientInfoService Web Service Tester

“H{ This lorn will allow yuu 0 wst your web service impiemuntaton (WSDL Fite}
4 Foinvois as oporatcn, 7ili the method passmeton’s) :npit boxes and cick or the busten ladeled with the mathae name.
] Methods :

i public it fava Jany Steing phpows P

{recordicta 1 (

Je donsbke double java lang Sting Jouble)
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AminoglycosidesService Web Service Tester

This form will allow you to test yeur web service impiementation (ASDL File)

To invoke 20 operaticn, 71 the method parzmetorts) input boxes and click og the busen ladeled with the methad narme.
Methods :

public absuece void phpcw: carstoXML(java.ang String)

{rememona )

pubiic; absee void phpcws. Amincglysosides rcnIPatient(gavi Jang String juva ang Siring)
recortpatan ) B "

pubil> absyact vold phpews. Amineghcosides recordK eCholse(fava lang String java lang. Siring)
# {recorakatnoise ) ( ' )

; pubiiz absizct double phpews.Aminogiveosides caleNaDIECrelCe

e
3 caleRoDICelZe (b

; pubiic absirsct double phpews. Aminogiveosides caleNoDIS CrelMdrd()
{ catzNaClBCciVera y ()

: pubiic absuect double phpews.Amirogiveosides caleNoDIB Pk(doubie double double double)

cetolIBPk () . N )

'; pubiic absirect double phpews.Amitogiyeosides caleNoDIB Tr)

d' Y g da Aq Y a ° ¥ . .
gﬂ‘n n.10 ‘Hm!,’mmf’ai?ﬁﬂ“lﬁﬂ'imiﬂm’smmmﬂqnEn Aminoglycosdies
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o publiz absaect javadong String phpews SaveR
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2Rtp:/flocalhost8D8C, DicoxinService D goxriTestzr

DigoxinService Web Service Tester

This form will allow you W st yeus web service implonsnttion WSD File)

Yo invoks an oparaticn, fili the method peremeten's) :aput boxes and cick o te buten ladcled with the mathod narme.

Methods ¢

public: absizet void phpcws Digoxin paamioX ML (ave layg Seing)

{recaedtatil (. 3}

pubic abizact vold

phipeas DigoinacondFrotims{gava Jang String jave lang String faves.luny, Sisiag java darg String o v Jang String jave Jang, String javajang Siring java by String peva Jang String jave Jung String java

{recarararians ) ( N o . : ¥ S ’
> , ’ , B B . ,
, , 3

absuzce double phpews.Digoxin caleCreiCockCrofivava lang Sting:
ZoceCrot) ( )

pubiic absiact double phpews.Digoxin caleCreiv;DRD{fava lang String}
)

VORD S ('
pubiic absanct void phpcws.Digoxin i il long Sting,ava lang Stmng jovalaag Sting java.lang Siring)
£recordB cavalibiity 1 & N i R

absizect void phocws Diroxin cal:WithDruginBloodidoutle.dovble

SaveReportService Web Service Tester

This form will allow vou to [est your web sorvice impiementation (WSDE File)

To invoke an operaticn, 7l the mredhdd paremcten(s) npat boxes and ciick on the buncn ladbeled with the method name.

Mcthods :

public absuzct void phocws. port(java.iang. Sting)
Cawpegeny i ]

pubiic absrct double phpews.SeveR nCount()y

{ gethepenCount} ()

actRenciiare ) ¥ E:

public absect void phpews.SaveReportprintRepariing
B B

£ B"’KKCWF(\ (_ A
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PHOO00002Z.xml

* PHOOOOOL.paf

© PHO00002.pdf
emplate

&8 Digoxin.jasper
2 Theophyliine jasper
8 Xylocain jasper
wmp

PHO0000Ltmp.xmi

PHOO0Q00Stmp.xmi

dﬂ Qs [} =) A ad o
3‘1]‘“ N.13 C"]'J'(’)FJ'Nﬂ'li!,ﬂ‘U‘Uﬂuﬂﬁﬂulﬂi@ﬂl“lﬁwnﬂi

Date

Yesterday, 7:59

19 funma 2008, 5:55
19 flunen 2008, 12:02
Yesterday, 7:59

19 flunmx 2008, 12:08
19 $hinex 2008, 12:09
Yesterday, 7:59

19 fwea 2008, 8:53
19 flipu 2008, 9:52
19 flwex 2008, .54
Yesterday, 7:59

19 funem 2008, 14:49
19 fiunmst 2008, 14:48
19 fves 2008, 14:51
19 iluneu 2008, 14:54
19 fluran 2008, 14:19

...ument
. ument

.ument
..ument

Folder
Unix ...
Unix ...
Unix ...
Folder
Text ...
Text ...
Text ...
Text ..
Text ...

ble File
bie File
ble File

ument
ument
ument

ument

ument
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<7 € =",
LatientCalculationss
«Pntients
<PatientID=-PHAGBEAL < PatientID>
PatientWeight=70.8</PatientWeight>
<PatientHeightz171.8</PatientHzight>
<FatientSex=H<PatientSex=
<PatientAdge=58.8</PatientAge>
<PatientScr=i.8</PatientScr>
</Hctient>
<DrigCol lections
<Drughane=D1igoxin</Drughames=
<biorB.7</bios>
<chfH</chf =
< 1>181.85</cl>
~cp=1 _Bofop=
«cpss»l b</cpss
<crcl_cc»87.5</crel_cc>
<crel_mdrd>84 .96631936684785</>rc | _mdrd>
<crol_s>C<fcrol s>
<Cx>B.8</Cx>
<i>8.0</d>
<dibsN</dib>
<ibw=66.1</ibw>
<kex8.189576547231 27835« /ke>
<luUx=115. .25« b=
«d=314279 . 89993999994 </l
<5zl .B</s>
~Laud. B/tau-
<thalf=3.6665154639175256</thal f =
<vd=537.28</vd=
<W=70 Bt
<W_SxhfW_s>
«factor_amiodarone=N</factor_aniodarores
<factor_hyperthyroidsN</factor_hypertlyroid>
«factor_hypothyroid=N</factor_aypothyroid=
<factor_quinidinesN</factor_quinidine>
«factor_verapami l=N</factor_verapamil>
<b luuvu . _cupsu lesN</biouvui _vuosules
<bioava._elixirsN«</bicavai_elixir>
<biogva._injection=N</bioavai_injecticn>
Dicava._tableta¥ /bicavai_taobleta
</DrugCol lect ion>
</PatiertCalculationss
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Development of a PDA program for ¢linical pharmacy in hospital

Patient Infomation

Patient ID :PHO00C01 M Age:500  Weight: 70.0 Height : 171.0 Scr:1.0

Digoxin

Weight Sefect: A Drug In Blood No Drug [n Blood
Weignt : 70.0 D: 00O CHF : w

1BW : 66.1 CX: 00 Crel Select: C

S: 1.0 Crel CC: B7.5

Drug In Blood Select: N Crcl MDRD: 84.0683193688478

CL: 101.85

Galculate Dose Factors Bioavaibility
CP: 1.5 Amiodarone : Capsule: N
CPSS: 15 Hyperthyroid z Elixir : N
T {tau) : 1.0 Hypothyroid : Injection: N
VD: 537.25 Aginidine : Tablet : 4
LD: 1151.25 Verapamit :
KE: 0.18957654723127

3.65551546381752

BIO: 0.7

314279.999989999

a o 1y o @ 3 A s
gﬂ‘ﬂ n.15 mamwagawaaWﬁmimmmmﬂu"Ma PDF



90

tﬂy 1 d’ Y o U 24 tﬂ' = I 5 1 Y o ¥ ¢ Y ¥
wnanstluenashanulidmiunislidnuienisfinuwin eugrelnhluldusslovdmunisin

laidnsdilag nedu Snvivhuiilvidauwdasiomuazdosdndisdiveaenarsynasaninisluly



91

msaadalilsunsy PHPC finzaadinlnes
ifioedaeTsunsy PHPC 9z¥h191un10ld Java Web Server Tz ainsniamsiy
Web Server #1199 l@viaAay  vendor Felufidozidon1dTisunsy Sun Java System
Application Server 1oz 1¥g1udfoya Oracle 10g Tavfigmdosyade phpe ogdan Tasruiludos
fadeTdsunsutanosron  iofnes Tsunsuareandauda T TTaTRRT AT
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1. iloRadaTalsunsy Oracle 10g @Sudadesinsadregiudeyado hphpe Aouieee
aunsatimsaasaTdsunsude a1
2. Tufin'lng phpe.car aeliunzes

3. 191 Admin Console Y94 Sun Java System Application Server 1 htip:/localhost:4848

Yy & a Y A Yoo 9 9 e
udraendudhgszuuawi lanldsey PBaoundadalifsunsy Sun Java System

Application Server

sun java " System Application Server
Admin Console

User Nams:  {admin

SRIeaBIn fadmeusamy B nad irolectial prosany) nghmslubgbm gy,
dacumany in parisdian asd whoul Smitton Piosd nwiechnl Sroperty rehamay
RIS ino mipalini it was of more sddifons patbator poading polantappdoationa intho 1.8, 5nd i othor oainT oL ULB,
Covemmént Mighls - Commarcial spfeam, Govainmantusers ae sublect 1 ha bun Momsysioms, o sandass Scense ncraament)
k6 avisons o e FAR ardd fis supplemortaAlse IS sivject o S s Ths disuitulon mady bwie naloaly

sviioped by Bind parfes Purions may La derved Fom Berkeley B30 syl #ensed froro U, of CA Sur, Sunk Micosysians g
Sur R, s, 60, Netrs, So a1, Siin Flay e Sin v Sysen Alisicalion Seneeram vadsnmnwmmmm o
SUB BSOS, G AT U S ana omar soiuren.

gﬂﬁ V.1 ﬁﬁ"l!,"’i’h’sj:’ 32UUUDY Sun Java System Application Server Admin Console



4. Wehgszuuldudrzdhguihndn Idifen Deploy Enterprise

Tuguaos Deployment

Commron Teala
() Asustior: Seea
¥ [5) Apsicaudes
R Ertorpeias Applicatcrn
R O]
[ e uozses
Cerraeicr Modulsa
B wtsrehs Novets
£ serieaten Clent Mocutes
§ webarvises
Hep
[E@ Servies 2osomtlos
- Cemporerts
» B stove _vrarkes
B CratomtaIoane
hd ﬁﬂ Rezcurces

» g4 Corfouraon

31

Commen Tasks
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Application (.ear)

Deployment
&f Deaioy Enterprce Appliction (2%}

i Desoy'Mab Applcaten (asn

i Dexoy Sustom MBean

£ Dea 0y Juys Bust s Nagration 135 Serlcs Asserely

Moritoring
View Menitoting Dale

Y @

Other Tasks
7 SaarchLog Filee
1 2BC ConaacinaPoo

W25 Senices

Crifrke Beant Garlitrn

i1 Adinistraton Geide
>

Devsiopers Culde
Aasticaion Deyoymant SLida

1 .2 uTManvee Sun Java System Application Server Admin Console
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1 F '
5. dievnsidonaudunouil 4 1d29z91gni1 Deploy Enterprise Applicaion/Modules

3 o ) il o 4
vintiuldiimadenda’lvd phpcear 9nlasanesilatiudinlng phpcear 13

£
1ntiulidon OK maynynuy

P R L

Auadaikn Seva Depioy Enterprise Applications/Modules §Corred

Apploainns Spact the ‘ooation i i apréa ater 1a dapiey. APDACALANS €20 be £ packaged fies such war, 620 far, Wi .af

By wieb oo
5 e msans
[ Cormoower Motulss -
B Utsorots NoxLivs { Chooze Fle-} £1PHPC.car
B sepveaten Cient noccies

A, %vj:w'm Ehaesntienl! iR

Location: @y Packaged Ve 16 by upioadad ta tha serva

{3 LRI prekAQA 1A 07 ISCICT/ I 10 Acceasin (om (ha ALFLevicr Sanar

£ Servies 2osomtios
" Compararts
» B suc e Apoisation Namo: ¥ FSHE
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General
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6. Wevmudunoun 5 udwzddndh Bnterprise Application 1d21¥ina Deploy
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APURAENS > FIIMIIRA REQINANOS

Entorprisc Applications
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- Bed Name
Vancomycin

Therapeutic Range : Peak -30 - 40 g/mL
) Trough 5 — 15 [g/mL
- Sampling time :  Trough peuliu dose ol
s Iinudr3 - 51 %

" Peak w4 Infusion 134 1 ‘f?ﬂ:uu
- ‘Age = _ yr. Wi = kg S, =
- Prospective Evaluation - (ﬁﬁ&jﬁ"lﬁﬁﬁéﬁmﬂwﬁaﬂﬁ%’aﬁssﬁum 1 ) _‘
 Ke = 0.00082 (CrCi) +0.00255 = ZP
Vd = 075Ukg = ¢
' TH2 =0.693/Ke br.

BT
w

Ward

mg/dL

Prospective peak (PK)‘1 = Dose / Infusion tiniéi (t_') X 1 R
| ' X Vd x ke /’7 = th
= g/l
Prospective trough (TR) = % Xy
' E ! LLg/m
'(t' = Infusion time) '
(T ="Infusion intérval)
Dose Tmnzaa fio
14 Cp ‘ LLg/ml
ct LLg/ml
- diflaydumhwien 2 01
Peak Trough o
Dose : -
date time level date time level

5 st i v \ F-RX-014 wi# 5 7.5 Tuniiulg




mvenidmiymsdamundumvancomycin_ - Name -

N

- Admitiondate
1. deysvesdihe . : o s .
Wy ___ kg AHigh_‘c_:m_. Age ys. Scr___ - ml/min
2. porameter ' e ' ' '

e IBW 50+ 2 3 [ (h:gh (cm)/2 5) 60] male or 45 5+ 2 3 {(hlgh (cm)/2 5) 60 ] femule

o Clr : .
Cler = (140-age) x IBW [female x 0.85] Cler = 186 x Scrt® x Age ¥ [female x 0.742]
72 X Scr [
= {140- }x {female x 0.85] =
T2 %
= ml/min ' =
3. dose :
o Loading doge = 15 x TBW =15 x = L

o maz‘nfe.m dose

T Vd 0.7 x TBW =07 x = L
& K= oooogs(aa-pooou ooooss( | )+0.0044=_____~ hrt
. D?—S"‘zd- oot mg/L, C,,,..,b___mg/t
4 x,, ngdeK.x(l- e*N=
S T {l-e N xeBn
= - mgthr
0;0‘ Crrovah = G, '_g"‘r: : =\l mg/L
duunnanimBinien Crrouh & Cpeax Taountd T lugmnd
¥ Gk = ¥ Cirogh =
Date ' Plan 1
BUN { 3 :
Scr
CBC
Other. .
L
flan 3
TBW = totel body weight [ & =estimated rate constont | Ko = dose in mg/infusion time in ke |
. | IBW = TIdeal body weight Craae. = desired peck conc. at SS t = infusion time usuelly I - 3 Y
- vd = wohmme of distritution c,,,\., T desredfrovghconc.at S5 { ¥ = time between end of #rfusion Plom %
x° = ¥ime between Ceok & Crrogn | = desired dosing interval and collection of blood sample |
Therapeutic range_ Adverse effect_ Monitor...
o Co = 30-40 mg/L |+ Nephrotoxicity: trough>10mg/t | » BUN/Scrq3dayor’
v G = S-15 mgil - «  Otctoxicity: when renal function change Plan 5
| = Mox. rate = 15 mg/min ] Peak = 25-50 mg/L 1 » Ototoxicity
Trough = 13-32 mg/L [ = CBC
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1.1 PK parameters
Theréﬁeu}ic range

Amikacin

- Gentamicin

vd

c
TR
Fu

Feu

Sampling time

Effect of dialysis
- PK Model

© AMINOGLYCOSIDES

- PR LT et

20-30 mg/L. (peak) (efficacy)
<10 mg/L (tough) (toxicity)

5-10 mg/L. (peak) (etficacy)
<2 mg/L. (trough) (toxicity)
1.0 (po <5%)

1.0 (expressed in equivalent doses)

Account for extracellular fluid in lean body mass (LBW),
Adipose tissue, and 3"’_ spaced fluid

Non — obese, no . spaced fluid = 0.25 [wi(kg)]
,y%,\N
Obese (> 120% IBW) = 0.25 (IBW) + 0.1 (TDBW-IBW)
Wi — —I_Q]\N
3™ spaced fluid = 0.25 (IBW) +0.1 (TDBW-IBW) + 1
(kg of fluid gain)

CrCl

2 brs

90% +

>95%

trough < 0.5 hr prior to next dose

Peak 0.5 hr after end of 0.5 hr infusion

Dialyzable
Described as 3-compartme;1t, can be modeias 1 —

compartment




B

T Nephrotoxicity ‘ T Ototoxicity - - | Inactivation *
Vancomycin - Vancomycin ? Carbenicillin
Amphotericin Furosemide Ticarcillin
Cyclosporine Erythromycin
* macnvauon occurs both m-v1tro and m-vwo Interactlon is less likely w1th amikacin.
.
P4

1.3 Availability
Gen:tamic'iﬂ

Amikacin

1.4 Administration
Usual dose
Gentamicin

Amikacin

1.5ADR’s
Vestibular :

Auditory :

/o - In vivo mteractxon sxgmﬁcant only in patlents w1th severe renal dysfunchon. K

20 mg/2ml, 80 mg/2ml
250 mg/2 ml, 500 mg/ 2 ml

5-6 mg/kg/day divided Q 8-12h

-15mg/kg/day divided Q8- 12h

diziness, ataxia

tinnitus, high frequency hearing loss

Nephrotoxicity : usually reversible, onset typically afler 5 ~ 7 days of therapy

Nephrotoxicity and Ototoxicity have been found to correlate with :

age trough level
concurrent - drug prior exposure

duration of therapy dehydration

R




* Levels ' + Levels
Pulmonary infections Urinary tract infectibns
éepsis' Synergy [gram(+) inféctionsj
Cystic fibrosis
Meningitis

Serious gram negative infections

(i.e. Pseudomonas aeruginosa)

) 2 PK calculation '

, Calculatlon of Aniinoglycoside dose
1. Caiculate CrCl and . therefore, Afninoglycéside (Cl)- .-
Cl(L/hr) = CrCl (mL/ min) (0.06)
2. Estimate Vd; (accoﬁnt for 3" spaced fluid, and obesity)
3. Calculate elimination rate constant (), and half — life (t 1/2)
K=Cl

vd

T12= 063(Vd)
cr -

4. Choose a dosing model : bolus vs. short iﬁfusion (time of infusion for aminoglycoside is
typically 30 minutes.
if (6) (tin) < t1/2 then use Bolus model
if (6) (tim) > t1/2 then use Infusion model
5. Select appropiate T (naually between 2—3 t 1/2’s (8%, 12°,24°)

if t1/2> 12 hrs, most clinician willkeep T =24 hrs to maintain

BRI T L X P T e e




. 6 Ca]culate dose by ﬁxmg a value fOr Cpeak; or: Ctl‘ough and pluoomg prevxously detemmcd :

) ;-parameters mlo the approplate formuIa bolus or short mﬁxsxon) RQund -dose 10 appropxate-. PR

amount. . ‘
lus Model - Short Infusion Model
Dose = (Cpss) (VdY (1-¢ ) Dose = (Cpss) (CD) (tin) (1-e *N
SFe™ : (1€ (™

7. Calculate the Cp that was not fixed by the dose calculation, ie., if Cpeak was used to calculate

the dose, check the Ctrough to make sure it is still acceptable. Also, calculate both levels if
there was significant rounding of the dose.

: ) Aminoglycoside_'__i'eyisions‘ 4
1. Revise kandt1/2: Nl 59
In Cpss pk
k= _ Cpsstr 112 = 0693
At - _ k

2. Determine Model :

6) (tm) <t 1/2 _Bolus Model is acccptable
} (6) (tm) >t 1/2 Infusion Model is reqmred

3. Revise Vdand Cl :

Bolus Model
Vvd= _Cpss_ e~ ' cl = OV
’ xT

—Ta—— eyt o



Sy -
B9

-kt

Cl= _ Cpss e vd
(1Y |

I
= @

Select T (usually between 2 -3 t1/2’s) (8°, I2°,24°)

Select “Cpss peak” (Amikacin = 20 - 30 mg/L, Gentamicin 5-8 mg/L)

Calculate new dose : (round dose to appropiate amount) ;
- Bolus Model 2~ Short Tnfusion "Model
Dose = (Cpss) (VA) e Dose = (Cpss) (CD (tin) (-~ A
- e B\ AR (14" ™)

Check peak and trough levels base on your rounded dose.




AMINOGLYCOSIDES

" PHARMACOKINETIC PARAMETERS

Thcrapeutic range

Gentamicin, Tobramycin - 10 mg/t (peak) (efficacy)
<2 mg/l (trough (toxicity)
-~ Amikacin 20-30 mg/l (peak) ~ (efficacy)
' ' < 1() - mg/l (trou;,h\ . (toxicity)
F- 1.0 (po <5%)
S. 1.0 (expressed in equiv: ulcm doses)
Vd Account for extracclular fluid in fean body mass (L.BW),
Adipose tissue, and third spaced fluid.
- Non-obese, no third spaced ﬂllld
o = 0 25 L/kg
Obcse (\120% IBW) _ >
_ -=0. 25 (IBW) 4 O 1 (TBW IBW)
- Third qpaced fluid. - :
=0.25 (IBW) +0.1 (TBW - IBW) +® l (k;, of ﬂmd gam)
Ci ' - CrCl
tin 2 hrs
Fu . 90% +
Feu >95%

Sixmpling time

- Effect of dialysis
Pharmacokinetic M(_)del

trough < 0.5 hr prior to next dose
peak 0.5 hr after end of 0.5 hr infusion

Dialyzable (see section VIT) '
Described as 3- companmcms can be modeled

as 1-compartment

DRUG/DISEASE INTERACTIONS

T Nephrotoxicity T Ototoxicity Inactivation *
Vancomycin Vancomycin ? Carbenicillin
Amphoteracin Furosemide Ticarcillin
Cyclosporine Erythromycin

* Inactivation occurs both in-vitro and in-vivo. Interaction is lcss likely with amikacin or netilmicin.

In-vivo interaction significant only in patients with severe renal dysfunction.

AVAILABILITY

Gentamicin, Tobramycin

Amikacin

20'mg/2 ml, 80 mg/2 ml
~-50.me/ml: 500.mp/2. mL. 1000 mg/d mi., ... L
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DIGOXIN

PHARMACOKINETIC PARAMETERS

0.8-2 ng/mL

(Plasma levcls of >2 ng/mL are often used in atrml fibrillation)

» Therapeutic Range
> F
Tablets
Elixir
» S
> Vd (L)

0.7

0.8
1.0

(3 8)(Wt in kg)+ (3 l)(Clc, as mL/mm)

o Multlply calculated Vd by the fbcmr bclow 10 admvl /m :l/ sease and concurrent drugs‘

. Quinidine_ ;

Clinically hypothyrozd

Clinically hyperthyroid
- » Clwith CHF (mL/min)

» Cl without CHF (mL/mm)

0.7
0.7
1.3
(0.33)(Wt in kg) + (0.9)(Clcr as mL/min)

(0.8)(Wtinkg) + (Clcr as mL/min)

Multiply calculated Cl by the factor below 1o adjust for disease and concurrent drugs.

Quinidine

Amiodarone
Verapamil '
Clinically hypothyroid
Clinically hyperthyroid

B *>'t1/2
> Fu
» Feu

> Sampling time

AVAILABILITY

0.5

0.5

0.75

07 -
13

2 days

70-80%

07

Just before the next dose (trough levels);

at least four hours following 1V dose or
at Icast six hours following oral dose

U Lanoxin abiet 025 mg.s -

Lanoxin PG 0.0625 mg
Lanoxin inj  0.25 mg/mL x 2 mL

Lanoxin elixir 0.05 mg/mL x 60 mL
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THEOPHYLLKN K

PHARMACOKINETIC PARAMETERS -

» Therapeutic Range 5-20 mg/L
» F- : 1.0
- » S 0.8 (Aminophyvlline) -
1.0 (Theophyltine)

> Vd 0.5 L/kg

» Cl 0.04 L/hr/kg

Mulllply 0.04 hy the facror below to adjust for snmkmg ag(’ “dis sease, and concurrenl drugs

- Smoking B 1.6 1 & oncurront Drugs _

Diseases . o ‘ y .U Phenyroin o NS5 .
Cirrhosis - 0.5 ’ _ Rifampin 1.8
Cor pulmonale 07 : Cimetidine 0.6
Pulmonary edema 0.5 \ Erythromycin 07

_ CHF 0.4 ‘Phenobarbital 1.3

Age(years) Troleandomycin 0.5
Child 1-4 . 2.4 Propranolo! 0.6
Child 5-17 i 1.6 Ciprofloxacin 0.7

> tip 8.3 br

> Fu ' 60%

> Feu \ 0.1

> Sampling time . - Trough: jusl before the next dose

Peak: '

Short infusion 30 min after infusion is completed
PO 2 hrs after dosing (uncoated tablet)
4-8 hrs after dosing (SR tablet)

AVAILABILITY

Aminophylline: Aminophylline tablet 100 mg
Aminophylline inj. 250 mg/vial _
Theophylline: Theo-dur tablet 200 mg, 300 mg.




_Ctrough—-(suxbww(l c——ktmf) e =l21);5§),l22‘zg'f2,'l§2- = 1.204
cl .

= 1.2 mg/L
0.5x 4.5x0.875

(1-¢™*%
2 fwamsiaszatniudenld 2.5 myL uas 7.9 mg/L AT IRY 99/ mIMUIIAN
' wmmwﬁuammgﬂwswu

Axmogl"ycbside revisions
1. ReviseKandt':

In Cpss pk
C
K = o2t

I
=
pomd
3
~
g

_T’/z=.

= 0.693/0.177
" =3915 =39 hr
Vd = SFD x e-h

_(BPeal R~
l-e-k’t

vd

120x(0.838)
(7.9)0.76) -
= 16.75L
Cl. =Kxvd
Cl =0.177x16.75

Cl =2964 L/hr=3 L/hr

Calculate dose by fixing a value for Cpeak or Cirough and plugging previously determined

parameters into the appropiate formula bolus or short infusion). Round dose to appropiate
amount.

h s R
= =

~~

Doqc = (Qnssnlx) (Vd) (1-¢_ - ) "fl:
(SFe DT




N

4

= 60x1 x{0.7

, (0.84)
=909 mg =91 mg

Dosc = (Cpsstr) { !d)r (I-e 'H!
(SFe™)

91 ={(Cpssir) x16.75x0.76 - -
028

Cpsstr = 2.00 mgl ‘
JUuUURNS MY Ap 80 mg/2m]

Dose = (Cpsspk) (Vd) (1-e ")
' ~(S,F;e -h,) N\

o ;_ . (0‘84) ’A‘ ) — £ 1k . R’v':\:'_h)‘
Cpsspk.= 5278 =5.3 mg/l i

r'i’mgj‘lmha efficacy 5-8 mg/l

Foh NN WA 4

Dose = (Cpsstr) (Vd) ( l-e _kt)

(SF.e™)
" 80= (Cpsstr) x16.75x0,76

0.28

- Cpsstr = 1.75mg/l
naz Tiifa toxicity

".:{.‘6\

‘/’ i
» '3,"‘(: 3

P S AN P /)
Salioddhae 1wy iv. aFi0r 80 mg UMATIFI T a1 6, 14,22
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g

nIdAny 2 . |
dihondialng ﬂ g 721 1iwnin 75 kg admission date : 6 .9.
cc:  du i1y _
HPI: 1wk PTA qn@nudunuaadogdlncenms "lmm uwmww viudeoniideumn
. gﬂmsnnumms‘lﬁ'uaﬂm i1y 21AnA HN Ao 12 Unit
4dPTA é’ﬂmmummwn ausms idvies 514 "luuﬂau”lﬁmmuu
hittersFnings tummmuﬂsmmma -
PMH: DM Type 2x5yr on HN 16 Unit SC. 1$1
B/K Amputation both legs

HTNx8yr on Coversyllx2pc

VS:  T39 °c" P80 R18 BP130/17O

/1014

nawInegin. Té'ﬂsvmm 11fou ﬁ'ﬂatm'lﬂ isenns aduld ervou unziiilaanazesniios
assudesldmeniu

ATIWWU: - UTI U/C E.coli sensitive 10 Aminoglycoside, Imipenam
. - Renal insufficiency (recent Ser = 2.6 mg/dL) |

HNNGa 1 Amikacin 250 g IV drip 30 min q24 hr SUIUN 43,8, A1 10.00 1.

WATZAVEY Amikacin Tuifion Tuil 7.9, 1991 9.30 U, fi61 6.58 me/L

1381 12.00 U. 361 17.8 mg/L
(MM ERBIn 1515 0v11A8) Amikacin e 114 Cpeak Y5zaml 25-30 me/L

1. kandt1/2: -
k= In Cpss pk/ Cpss tr
A t 2%, - f R }"I S /
k= In 17.8/6.58 = 099 = 0.046 hr'
21.5 ’ 21.5
R . . - ' . ’ ‘{.._ . )
e e T 12:=:-0693 -~ NS e

0046
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: 2. D_ctemiinc_.Model :

(6) (0.5) VS 15hr : 3<15- bolus model 1MuIZai

(6) (tin) <t 1/2, Bolus Model is acceptable

3. Vdand Cl :

CRTA o QNS e ' o - H004s((2)) - I -
SVd = SFD/Cpss .e = (1)(1)(250)/17.8 " 0= 1’9 liters Bbtos weigh F Mayey Fi, -
: 1- e-Kt‘ e SO00CO o ’ : ' '
V : . HD TETRE N PN T
Cl =(k) (Vd) = (0.046) (19) = 0.87 L/hr
. 4 Select T ‘
| 5. ‘Seiect: “« Cpss pk y
- Cpsspk=25-30 mg/L
" 6. Cé,lculaie a new dose p
A Cpss pk = 30 mg/L __‘{Wi-""i
Dose .= - Cp) (V) -c*H ' ™
K V . o 2 V\g\ﬁ
e ‘ 5 &
¥ 4046 (24 g9 . [ A f v
= GUNU e ) = 402 mgq24hr. .

P Y]
oo i g Ulime °
. -0.046 )=p2e N | ™ :

ﬁCpss pk= 25 mg/L

Dose = 25)(19) (1 —e ™y = 335 mg q 24 hr.

-0.046 (1)
€

vaniilfeglugie 335- 402 mg q 24 br

. 2 . =
ABNVUIAY 375 mg A3TUIH0Y Amikacin 500 mg/2ml TAYRA 1.5ml q 24 hr

......
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sdidnw 1 o
mhtma l‘YlfJ 2y 4211 TN - (rcure)

CC: : stmmmammmnmﬁ stroke mn'u'

PMH:~' Angma x20yr,s/p ML x 10 yr
HTN x 25 yr, not controlled’
.PU x 30 yr i

Meds: Atenolol 100 mg PO OD
HCTZ 100 mg PO OD

Verapamil SR 240 mg bid
Cimetidine 400 mg bid

NIG ©SLpra ,
sH: 'ﬂnmé’wamﬁﬁﬂxﬂuﬂsmsn quum ﬂ:-n1mmun~ 4 %84
v Ailerg_ies; ~ NKDA ‘
PE: A , . | GEN 7 L IIi - appearing man
| VS- BP 150/95 HR95 RR23 T39 Wi65 Htl70cm
HEENT - +JVD
COR - S3 gallop
CHEST - Bibasilar rales
ABD - _' Hepatomegaly
EXT - 1+ pedal edema
Date s V2, un 173
Wt 65 ' 67
Scr ‘ 1.2 1.2
wBC 14K
Urine cultures - Gram-negative rods
Blood cultures - Gram-negateve rods

uwndifienend sepsis 17 Gentamicin 120 mg infuse over 30 minutes g 8 .hr (6,4,22)
iR IMME e IATy A UE ALz IR a1 5.30 w. 12z 7.00 w. AWdIRY
i 1) Nmuwsuﬂummqmmwqot’ammaﬂau‘nnmmnmu

2) fmanisiaszdvolufion 14 2.5 mg/L 1Az 7.9 mg/L AWAIAY 99F MU

mummmmmzﬂnﬁmmﬁﬂ'strmu



.- Nmuws.,ﬁumm?(mm.,mqmaqnﬂawnmmnma -

2 Estxmate vd; (acoount for 3 spaced fhnd, and obesny)

) l_.: Calculatc CrCl and thcrcforc Gcntamcm (Cl)

CrCl-

ar

: cx(um) T c:rc1(mL/m;n)(006)

= (140 -A gg)' (lb[sighﬂ
' _(72)(SCr). :

= (140 - 42)(65)
(72)(1.2)

=73 I

. =74 mem

s Clcr(L/hr), Clamg L/hr 94 ml/mm[ﬁQmm_x_l_L]

\c*\m;vi\-}\-'mm 85
a—

. Vd=(0251/Kg)(IBW) + (0.IXTDBW - IBW) + (o 1XExcess Fluid)
=(0.25 L/Kg)(67) + (0.1)(2)

S A

i f“\a\st'f\t

3. Calculate elimination rate constant (k), and half - life (t 1/2)

K= ClL
Vd

K=45/17
=0264 =026

Wi
Ti2= 063(V)

(- 1
= 06307
45

.38

24 hr

fl

4. Choose a dosing model : bolus vs. short infusion (time of infusion for aminoglycoside is

typically 30 minutes.
if (6) (tin) < t1/2 then use M&Mﬂ nsu aif = 6(0.5)=3 AN L1/2
3914 short infusion model o
Cpeak = 0= (1_¢ —ktinf) ¢ = 120x0.122 x 0.878 =6.53 mg/L'=6.5 mg/L.

Cl

0.5x 4.5x0.875

KTy

(I-e D) 1



© ONCE-DAILY DOSING OF AMINOGLYCOSIDE ANTIBIOTICS' . .

s en Al hasa o sEU level < TG/ e e e T

-
- N
- e
- N

-—
o
I .
. | !
NW A N © 8

N W R O N o ©

=y
-

Hours After Start of Infusion

ngure 3. T_hé proposed modification by Urban and Craig of the nomogram of Nicolau and colleagues.. The
point of intersection of a given drug level and the time fhat level was obtained suggest the
appropriate dosing interval. This nomogram is suggested for use with 5 mg/kg dosages of
gentamicin and tobramycin but may be used for 6.5 mg/kg doses of netilmicin, and 15 mg/kg doses
of amikacin, by multiplying the drug-level scale by factors of 1.3 and 3.0 respectively. (From Urban A,

Craig W:., Daily dosage of aminoglycosides. Curr Clin Top infect Dis 17:236, 1999; with permission.)

ol Dl s F-RX.014 i 8 /8 SunGuld




s/

Ke = In (CmaxIlen) o ' e b A= Tt (peak) — t (trough) -
= » - hr1
o T2 = 0.693 =. hr
Ke -
True peak = Cmax t = T 521914 distribution
e = (Naud1z peak — 1383 Infusion 1a59)
= Lg/ml
True trough = Cmin X e'k?‘ t = the end of interval = 13a11912 Trough
= pg/mi
Lo
vd = Doselt’ x o

(t = trough) _

Ke

True peak - (true trough x &™)

Cpeak = Dose/t x 1

Vd x ke

C trough = [PK Lg/mi] x "

ansrnd gl nis

(Mviua Cpeak)

(Check Ctrough)

FLRX.014 w676 Tuniuld




T ’ i e a o '. q) : q Lo
uiurasunsTiunsAinuinszaugludan |

) Ami.ndql\/cosi'd'es SR

:rﬁerat;eutic r'-an.g-e. Gentamicin 5~ 10 mg/L(peak) . Amikacin . 90— S:O'rﬁéll'-:'(béék) ;

< 2 mg/L(trough) - <10 mg/L (trough)
pallny: Infusion time: . Dm_ﬁﬁn::
F =1 -8 =1 Wt = kg D=__. mg
T = hr Scr = mg/di

- Prospective evaluation

1) IBW :male =50+ (23xnht>5 fty = kg
) ' female =455+ (23 xht>51t) = kg
2) Clcr = (140 — Age)wt ( x.0.85) = mL/min( x0.06) = ' Lihr
72 x Scr | !
3) vd = 0.25 Lkg = L

4) Ke : Gentamicin = 0.0026 (Clcr) + 0.014 =

Tobramycin = 0.0026 (Clcr) + 0.01 =
Amikacin = 0.0022 (Cler) + 0.01 =

5) t4h = 0693Ke = hr

6) Prospective peak (PK) = Dose /Infusion time ) x 4=

Vvd x ke 1 =,

= Lig/mi

Prospective trough (TR) = PK x e’

= : pg/ml
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