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Phattharathiwanon C. Comparative Outcome of Using The Adjusting Saline Concentration
Program, The Calculation Equation, and The Pre-calculated Values. Thai Journal of Hospital
Pharmacy 2014; 24(1): 9-19.

The objective of this quasi-experimental study was to determine and compare outcome
of using the Adjusting Saline Concentration Program with the use of calculation equation and the
search for pre-calculated values in terms of rapidity, accuracy and satisfaction. Pharmacists of
Sisaket hospital (N=24) and 6" year pharmacy students who were doing their clerkship at
Sisaket hospital (N=6) participated in the study. All calculated 3 formulas of saline solution by
using 3 methods. Time used to get the answer, the correctness of answer and the satistaction
of using each method were collected. In addition, the favorite method and the number of participants
who did not know the calculation equation were determined. Data were analysed by descriptive
statistics including percentage, average, standard deviation and Kruskal- Wallis test.

The results revealed the average time for the use of the Adjusting Saline Concentration
Program, the use of calculation equation, and the search for pre-calculated values were 37+30.21,
569+232.73, and 98+71.52 seconds, respectively. Adjusting Saline Concentration Program had
statistical significance for the different time from using calculation equation and the search for
pre-calculated values (p<0.001). Beside that, statistical significance was found for the different
time of using the Adjusting Saline Concentration Program and the use of calculation equation
(p<0.001), and for the different time of using the Adjusting Saline Concentration Program and the
search for pre-calculated values (p<0.01). The answers got from the Adjusting Saline Concentration
Program and the search for pre-calculated values were totally correct, but 88.89 % of the answer
got from the use of calculation equation were correct. The satistaction of the use of the Adjusting
Saline Concentration Program, the use of calculation equation, and the search for pre-calculated
values were at high level (4.7420.45), intermediate level (2.68+0.54), and high level
(3.90+0.47), respectively with reliability of questionnaire at Cronbach’s alpha 0.94, 0.86, and 0.89,
respectively. The Adjusting Saline Concentration Program had more competence than the rest.
Eighty percent of participants liked to use the Adjusting Saline Concentration Program. Besides,
80 percent of study population did not know the calculation equation. In conclusion, the
Adjusting Saline Concentration Program helped personnel calculate rapidly and correctly. The program

was highly satisfied and mostly used.

Keyword: Adjusting saline concentration, program
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Samtip P. Proactive Study on Dispensing Errors of Pharmacist. Thai Journal of
Hospital Pharmacy 2014; 24(1) 20-31.

The objectives of this study were to evaluate dispensing errors, severity levels, drug
items, type of dispensing errors and to identity factors affecting dispensing errors. Proactive
study was carried out by randomizing evaluation of pharmacist dispensing at Southern
regional hospital of tropical dermatology - Trang province during June to August 2013.

The result showed that dispensing errors were found in 13 patients which were 8.02
percent of all 162 patients. All dispensing errors were categorized by severity according to
the US National Coordinating Council for Medication Error Reporting and Prevention as
category B (an error could have occurred but the did not reach the patient). Cream
base and 2.5% benzoyl peroxide gel were found the same percentage of dispensing errors
(19.02%), and followed by vaseline (14.30% ). The most common type of dispensing error
was dispensing without appropriate drug counselling to patients (92.31%) followed by
dispensing contraindicated medications for the patients (7.69% ). Factors affecting dispensing
error were the following: 1) pharmacists factors by giving inadequate drug information to
patients and not asking important patient information that leading to dispense inappropriate
medication. 2) dispensing system factor by lacking of drug counselling system and prescription
screening system. 3) medications factor by unclear labeling.

This study revealed that randomized dispensing of pharmacist could prevent and
reduce dispensing errors. Therefore, pharmacy department should provide a duplicate checking
before dispensing to patients. The results of this study should be used for creating a strategy
to prevent repeated errors, reduce dispensing errors and develop a system for dispensing

medication safety.

Keyword: Dispensing errors
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A X was A o A
VaAN39AIT b TUNITUsz A nTaa L " Ban1aLNen -
uaﬁﬂ@iamuﬁ@mazﬁmammam‘%ui"ﬁm LR
A o A L& oA
A23ANANNTAEL " BRI ALl InRaRTEYE
d’q/l U v =Y Qs
nangihelasumduliadadon asluaiss 2
mssnwlsasiulaslalden (non-pharma-
cotherapy interventions)ﬁLﬁ(ﬂﬁnﬂmﬂfm
Mulsada I dunIINENan 1T laeny
mauuzinWgihoUiufouwn@nisa santinas
My UazAILQueIIT adslifiany nIdifinas
nmlagldldonla aunsnaiuquinndinldany
Whnung 21aRan T U TR usiavesu1en
Tsndaldilusfianinaniananuadniey wia
maﬂmsmﬂﬁm"ﬁﬁ@%uﬁﬁwamUmuqu‘vﬁaa@
wnunlasivdrs™? laggnddsz nsaw
miutsaawninlugthefifialiadiuainns
lgendulsnda’ laun
1. Metformin +JugNIRaNFIUNI131

nA133895UNNN K Fualun1stlaanuuazinm
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dihafiwniniiuanmslaiuediuliaia
feladselomilunisaaniy insulin resistant 628
laguuiaenuuzinliltfe 750-2,250 JadnIy
Fo%
. a =Y a 1
2. Topiramate HUse NS 1WI8aa
¥ o @ AN e o & o
winsnludihenguitld lasuanisinsnaziuiy
21087 (dose-response effect) PUIALNL U
. e e e &
faaaud 200 NadnTudaintnll
- < A A A Ao
3. Aripiprazole ‘Iugnansihanitand
Uszlopdtoaauwinlugiongudt uazenad
Urelomitofiadsz"nsnmwlunisqulsaiainn
Y o & = A o A R Aa
lddae danu Fsenafiarsanldonitlugiond
WIRBNAININWR I b ’]QJ’]iﬂQNa’m’]Tﬂ’NI‘iﬂ
Fannlavmasnls e 15 JaanINdaIn
4. Reboxetine tJugnsnslsaguiasn 39
onfidszlomiludihenilsnduaihudissme
A o oA A a o 4 o
g lE Ao 4 FaAnNITNGa
QTc interval Prolongation #n13fnu1
aa A R AN v o A a
naadfinfinuingihenldsundulianiaiinig
VoTiadouwauannliaviala (sudden cardiac

a & d .
death, SCD) ifiau" Tungniaoklaifadsz a6

@139 2 AuuzinIaTafaautad simasaueinlugihefldiumdiulieda  (daudasan

LN 1389BINNILLAT 10)

“Uank
WAleasnaaaa Baseline 1 6
WOANTINNTIUYTEMUDIMNT X X
muqm‘%aaﬂﬁwéﬁmm
arhuaaniy (kg/m?) X X
L W38ULa7 (cm) X
anuaulafia (mmHg) X
ianalwdansmanaims X X
(mg/dL)
szaulviulwion (mg/dL) X X
avnanlnisiala X

Ao Ao Lo As19RLHD
s e iz ad9astlazase

X X X X

X X X X

X X X

X X X X

X X X X

X X X X
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o ' A A e o gao @ P
aananahilaay “uwusnuswiasdiwliniadn
E}”ﬁw"lﬁ%’u (dose-dependent adverse effect) was

A

wWud1 nnguanfivliiianis ediaiiaain
gnnulindafinaiiaszuziianaad QT interval 289
W e e g 9 z .
aaw WA laldenwiuliu (QTc interval pro-
longation) nalWiAian1ie Torsades de Pointes
A @ v a o P A
(TdP) Fudunnzimladuiadsniziguusesiia
¢ g o v Aa dl
wikiu uazriliifia SCD ldlun a
natnvasndulindanrnliie QTc in-
terval prolongation tAaannwalun1saudsdiv
S
Human Ether a-go-go related gene (HERG) @4
& A A ° .
Lﬂuﬂum’mqm'ﬁﬂ’mwaa potassium channel
7@ rapidly activating delayed rectifier potas-
sium channel (Ik) ANRGULITI9 repolari-
zation 184N13LN@ action potential YDILTARN
nautienala™" lagsrdiulindaudazsiall
anuuslunsduss HERG uandranuas 1ulu
M1319 3'°
o & @ a £ o
A38u89 HERG 28481d1%l30308unu
YUY AIBUIIUNNTHRA LT% haloperidol Ntk
Ilugdunudadnasaiiandn (intravenous) vz
v v v =) g
Idanuidudu_ v alunszu 18ea (C ) 99w
a9 peak U
2 A a a .
398lom “wslunsiia QTc interval prolonga-

19

tion 'l¢ " @9un 39laiuuzinnsle haloperidol

713 19N y"ﬁﬂiiNIix‘]W gIU78

sl,ugﬂl,muﬁm"ﬁmaa@wLﬁamﬁmtﬁﬁaammw‘ﬁ{maa
haloperidol agasaat5unzsinliaadndaile
(intramuscular) unw ag19lsiaruniniaaiu
dniudasli haloperidol faiinnasaiiaas

A a o

daslrluaas3rliiin 5 Iaansuda 1 win

a dao

lan 31 médulsedanfiimiheludszne
vlmlsl,uﬁﬁ]ﬁgﬁ'u LLai:%'mﬂumﬁﬁmmL“'mMa@iami
1@ QTc interval prolongation mu%ﬁngwumd
A11n13 A8 thioridazine, pimozide, ziprasidone
uaz haloperidol luzduuysndaiiinasaiion
g lagenainan 1wnsada QTc interval @@
b adluanTd 4

#BNINTRAVBILN UazrwIaendulsaia
Afuadaniaia QTec interval prolongation W&2
Taddudgihoesifiony 6wy uazinaniild
n13iie QTc interval prolongation 3NNHIAW
Tsadaiadwld Taspasnsn de At 301y N3
Hlsamilanazrasaiieniivdls lasianwizlsa
MladuRadIne Isandlaguiman Qﬂmﬁﬁszﬁu
alaninsladluiieafiaUnd lasiawizaiie
Tnun Fouen wiauunili@euuen ;Eﬁlﬁmiﬁﬁmu
yasdunsolaunnsas warnslésueausow
daw”  Ganisfad §ATorszninssnduendiu

Tsa3aler Eﬂvl,’ﬂu@ﬂi’]d 5

@139 3 ANULNlwNIEugs HERG vasendulindaniiadneg’® (3nnanse nstiilan HERG IC /

5 a £ o &
D Ki a1 wangfla ifdnnsusslumsduss HERG)

Drug HERG (IC_, nM)
Sertindole 3
Pimozide 18
Risperidone 167
Ziprasidone 169
Thioridazine 191
Quetiapine 5765
Olanzapine 6013

D _Kimean=S.E., nM (N) HERG IC_/D Ki
6.55+1.06 (5) 0.46
11.70+2.50 (6) 1.54

2.70+0.40 61.85
8.50+0.78 (6) 19.88
26.704.29 (3) 7.15

> 1,000 (2) -
31.80+5.30 (4) 189.09
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@159 4 Wavadndulindadanistia QTc interval (aULasannian 1581989%INBLAY 20)

v a
g1a1wlInda

Thioridazine
Chlorpromazine
Fluphenazine
Pimozide
Haloperidol (oral)
clozapine
Risperidone
Olanzapine

Quetiapine

Ziprasidone

aadzgvas QTc interval Ntldawuilas (ms)

33-35.8
14
Not reported
19
4-7.1%
Not reported
4.4-10
-4.9-6.8
8-14.5

4.7-20.6%*

* nadllilugidadmasaiiandn wuiiifesas 2 vesfilasumilidr QTc > 500 ms

**Jauaz 0.06-1.2 Y0958 1ATU ziprasidone fidh QTc > 500 ms

@139 5 UJTeszwineeman raue aszasmndiulindanlanues sdenaifia QTc interval

prolongation (a@auUadaIntan 13998IRUNLLAY 4, 5, 15, 16)

gftAalasen
g1aulInda CYP2D6 inhibitors
Thioridazine X
Pimozide X
Ziprasidone
Haloperidol (intravenous) X

CYP3A4 inhibitors

X
X

X

PEHTUT)
1 a g = I L3 v U
denasnaniaidudariiuld
denasnaniaidudaiuld
denasnaniiudaniez

nysndudaslaiuny asdaanasnilnada
gnasnaniiudaniezy

nysdudaslainny asdaanasnslnadae

CYP2Ds6 inhibitors laun fluoxetine, paroxetine, duloxetine, bupropion

CYP3A4 inhibitors el macolides (unv3% azithromycin), azole antifungals, protease inhibitors, cyclosporine, verapamil,

diltiazem, cimetidine, amiodarone

LwININIaaaNuazasnwnisiianiae
QTc interval prolongation Nngdunlinia
fevadt =

1. Mdordrulsndaluvuwiaei q@rﬁ' el
Usz"nSnwle (lowest effective dose)

2. ﬂizLﬁuﬁa}%’m&m"uaaQﬁ’m lagiani
Tsatruneszuurnlanaznaaaiien s=auBLaN-

Invladlwden uazendungiholdagsanarld

WaUfisesznineenld (a1319 5)
3. dazifiuadnlniialavesdihonon
a o A Aa A A o, Aa
Sudulindandanues 3 wialudiend
tadu“we 9 ussfaouiiuszor nidiasaany
QTc interval ¥1%N31 500 ms WIDRAITELET
» . ¥ -
4 QTc interval J2uULN® 60 ms 81ININTH]
@ a Aa a A @
wyapdulindaffiannu o suaziiansndu

lsn3nafiaduninada QTc interval AuN®
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Myocarditis/Cardiomyopathy 31n

A

wulees nande Tav@nsot

3

21,22

Clozapine
20IN13LNA myocarditis Laz cardiomyopathy
UzuNs00az 0.015 119 0.188 UALWLIINIT
Anwnfianawun12z myocarditis 30 clozapine
2 ] v 21 o & 1 R
a0 sfisdasar 0.7-1.2" uddaiduaimylufs
Uiz sdnfianuguussiiaaw ofiald

nalnnsiia myocarditis tBaitiaan
MMINIZARITVUDAANABYDITABHINNIY
IgE-mediated hypersensitivity @4la “uWus
AupwIaen (dose-independent adverse effect)

a v 1 ' A v

waziilann wuldunnlugisusn nanfedasas
80 Va4f1l87LAA myocarditis wuiialugag 1
\AauuInnaaldiue clozapine® (3 2)

2IN170 @IVBINTIE myocarditis UnLTn
amanldanwe loun 19 wouniias sawnde
= Y o A wa P v oA
Wunihan wanedasdjianisnenanuld @e
eosinophil U8z creatinine kinase _JHaUn@
MaiwngdieiiannMInaga1Iuaz 319813
1NABINTIV8INNIE myocarditis  DAARAINLIZEE
NAVBINTIEEN clozapine @9NaNNTN9GH 819
AsanrmMsaansiesd juaniaiudy e

. a o
b1 msmmmu‘lﬂﬂwmlﬁl LRSNIIATIIINT car-

50

No. of patients

713 19N y"ﬁﬂiiNIix‘]W gIU78

diac marker %% troponin T ieolsznaums
Aaae lasluwaniemsdsziin uazfiaaiuas
w aslugy 3

N139@N13N12¢ myocarditis 910 cloza-
pine fia arngasuil uazlinisinm myo-
carditis @1NANAIIW 1T MIKBINGY renin-
angiotensin-aldosterone system (RAAS)
blockers 231U beta-blockers lan™3 Ay
fa wunaunnlt clozapine T (rechallenge)
Lﬁadmnﬁmmf‘m“a@iam‘mé'ul,ﬂwgwaa myo-
carditis

wanann12e myocarditis W82 N15lE
clozapine gya13avinldiia cardiomyopathy
dszinn dilated cardiomyopathy 'laens agnals
fienun1sitaasanivldfalse 9daanaain
1iaannnslten clozapine anadulyldean
Lﬁaamﬂﬁﬂ’miiﬂ%@ﬁiﬁ%’um clozapine inaz
flsansoniziiu whalunafia cardiomyo-
pathy Trudugu lsanduitedalasaiden
(coronary artery disease), Iiﬂmmﬁﬂaﬁ@lma
15néia RE SnnazasaIMILia cardiomyopathy
Wadlasuen clozapine ldusiuan a1atianadle

Jugn ludmanuifauniaotawmimduilfle

11

i 2 2 2 |_|
,_l [l [ [ il

1521 22-28

41
40 1
30 26
20
10 6 H L
| mm | IR
814

20-35

36-42 43-49 50-179 180-365 365+

Number of days

TranaAinutaslunaiia myocarditis wa39n 6308 clozapine®”
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Patient starting
clozapine

k4

-CRP

- Troponin l or T

- Echocardiography

| ‘

l

At least every second
day for the first 28 days &28

On Days 7,14,21

-BP -CRP

- Pulse -Troponin l or T
- Body temperature

- Respiration rate

Ask patients (and advise carers if
outpatients) to report feeling unwell
and any symptoms ofiliness including
fever, cough, chest pain, shoriness

of breath, diarrhoea, vomiting, nausea,
sore throat, myalgia, headache,
sweatiness, and urinary discomfort

} !

or frequency

| If the patient develops:

A

OR

- HR 2 120 bpm or increased by >30bpm
OR

- CRP 50-100 mg/L
OR

- Mild elevation in troponin (< 2 ULN)

- Signs or symptoms of unidentified illness

3

A

- Troponin > 2 ULN
OR
- CRP > 100mg/L

A

Continue clozapine with increased
monitoring

Check troponin and CRP daily and monitor
patient for developing ilness until features
normalize

Cease clozapine
- Repeat echocardiography
- Consult a cardiologist

31 3 uwamams@aaumsiiia myocarditis ®a33 N 43U clozapine®

(CRP = C-reactive protein, BP = blood pressure, HR = heart rate, ULN = upper limit of normal range)

ada

sn151aunen (Switching Strategies)®
=) ni U 1 ] 1 R

nidnddanld wwnsanudeainishing
Uiz sdaneduliaianldivedld uazfianw
Tududasfousfievasondinlinda lunmadjua
Fuuimamaidasuenlanansds Foudazitazd
v A v A ' o o &
TaduaztoL 069N a9
1. Abrupt switching (31 4a) vilaawga

U 9

seulindasfdausnyind (sudden discontinua-

a a

tion) uaziSuzndulsaiavialniluswiaud

A a

v s o A ad&/dw a
Tduanisthunnud A5Hilded Ae land 1fAa
Uisensznivenan edslsiann AdvialdiAe
7o slenatodsznis fe L"wedanisiiaeinny
nawyn (withdrawal symptom) LT% N13I%YA

. A . o o A [ A
clozapine %38 olanzapine NWN TILIQAINA1IA

‘§ . . . o v
nnd anticholinergic effects W3939013vn 1A

E?ﬂ’ml,ﬁ@l cholinergic overstimulation o aoviu
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{a) Abrupt switch

Dose

Time

7 13N ”ﬁnisuinw gIU78

{b) Cross-taper switch

Current antipsychaotic
New antipsyhcotic

Time

i 4 FmaUasusdnlinia

Tagnalunisd §Uadsldunsrirdsnisfouen
WUU abrupt switching Umi’umrﬁﬁgﬂamﬁ@

1R [ 3 a dl
03 Al I IduuUTUUTIINENdulInIan
1a5uay

aU

2. Gradual switching ﬁwimyﬁame] A
pamdulindasiiawinaungasld naaan
& =2 A o a A ' 3 A
nuasnedulsadasialualuauwiasnan wie

A A o o A

R sanliluawiasnlwnalunsinsay &9
a v oA =) a aaa 1
#4906 fa lam 1heUisenseninee uazons
naugneagdlsieny Tor"snenanule Ae 819
A A ' a o a &
Fa2uL " wedani1TiAaeInTveslIarSuTwln
T29NMAIAes g aaruIauduliniasiausn
avaungapld aanu ATHTsenaRTanldlu
;&“ﬁwﬁ 'lminqua’m'ﬁmaﬂiﬂvlﬁ@iauﬁ'mﬁ Lazal
AN BIABNNTALUAN

3. Cross tapering (3U 4b) vhlaudaw
anvuiasnduliniasfiausn wisunudes g
Sulwordulsadavialniluanasinn  au
ﬁminmq@m*’ﬁﬁmnﬂvlﬁ N3aNNWAUNYTULNY
guiagrialndanlavuiasnlinalunissns
Ad;d% = = o a
FRLTeA fa vnlrlan Aae1n1InanLN LAz
ANL BIdaM IS UYeslInan weinanadvaL "y

& PN ' a aaa ' oA
A L Ud@lﬂﬂ'lﬂﬂ(ﬂﬂgﬂiﬂ'ﬁ:ﬁ’ﬂd mluiz‘lﬁ’na“{l

Igendulsnda 2 shanTaunu lagnilUasilu
ad A ° A A ° o o,
Anuuzshuaziioulflunndfsus wmivdiae

Tsa3aunn

un ﬁ;ﬂ
grdulsndadaonnslanadsy sddeveuy

ﬁ'fl,aLLa:mamﬁa@‘lﬁmwgﬂqu NINWULay

'
o

Waz WRuENUTWIasTtawd  anaulaiaen
PMUFIUYIN NI LLAULTY IUBINIT NS
e4 Lo o g o A =
Uz 9haald WAUTAUIMIALT Aa a1nIT bR
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A o o v a . R &a R &
Fadernliiinemyldfiadse sdfiguusafisnu
Cetiala wu msifanisialaiduiedinizan
QTc interval prolongation #W3an13lia myo-
.. . . =]
carditis/cardiomyopathy 3110 clozapine T3
a . R & o . g & o
n15tAaa1n1T LRI Ty I8A9INENIHe1TUNY
ﬂa%’wmé‘;gﬂamm FINNUTBVRIAIBN NI
Ak YIAN19LA Iwaa1 a3 wazlana Lfa
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1.

sndulindnsialafianulasanuiazldny

X Ao o & ' v

aﬂ’mMGaﬁﬂqﬂuiﬁﬂ%’ﬂmmﬁﬁaa(ﬂLaa(ﬂi’m(ﬂ’m
4

NN a

n. aripiprazole

2. chlorpromazine

A. clozapine

3. quetiapine

9. risperidone

prdulindarialaionnshinedse sdvnlw
Aanzialaiduisa (tachycardia) vonil K
n. chlorpromazine

2. clozapine

. olanzapine

3. paliperidone

9. risperidone

mMaAaamM T hNIUTe 98n19szuualauas
nRaALRaAINNENMUITAIANAINN UWNUT A
w1981 (dose-dependent adverse effects)
HNLI%

n. myocarditis

2. tachycardia

@. sudden cardiac death

<o

. orthostatic hypotension

=)

. QT interval prolongation
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nalnuas antipsychotic-induced weight gain
Aatala

n. Eul'i_lﬂto H1 e D2 receptor

. ﬁuﬂ% D usz M receptor

a. fue H usz 5-HT _ receptor

3. fues 5-HT _usz M receptor

2. JuH9 5—HT2C Wae a receptor

sndulsndasialonezdinatasd KLERELT
"lmﬁuuazizﬁuﬁwmalmﬁaﬂ"uaqa’ﬁ’azf[iﬂ
%@LﬂﬂﬁﬁisﬂLuwwawuLLazvlmﬁ'uluLﬁa@Ma‘i’m
@

n. aripiprazole

4. chlorpromazine

A. paliperidone

1. quetiapine

9. risperidone

prdulsndafiduarilwihwinduialdunn
il @ Ao

n. clozapine, olanzapine

4. clozapine, ziprazidone

A. olanzapine, quetiapine

1. quetiapine, risperidone

9. quetiapine, aripiprazole
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7. diheey 81y 50 7 lasun1sifiaasin

a A A =~
lsa3awnniila 15 Unan mm:uqumm‘ﬂiﬂ
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