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Abstract

A quasi experiment was conducted at Lampang Hospital during August 2003 to January
2005 to compare the effectiveness of the pharmacist interventions between using case-based
approach and group education in promoting parenteral-oral (IV-PO) drug switching in
hospitalized patients. In the mean time, the study measures the satisfaction of health care team
and factors affecting physician in switching from IV drug to PO drug. Medical charts of inpatients
over one year of age were reviewed prospectively by a clinical pharmacist for two consecutive
weeks in three phases for each type of intervention; phase I as baseline period, phase Il as
intervention period, and phase III as four months post intervention. Candidates for the switching
were identified according to the developed guideline. Excess days, durations of IV drug use,
length of stay, and potential waste were determined. The generalized linear model was used to
adjust age, sex, Charlson index, history of intensive care unit admission, and departments in the
multivariate analysis. A descriptive study also was done at Khon Kaen Hospital to determine and
compare the incidence of switching candidates with the same switching guideline.

The results revealed that the pharmacist intervention using the case-based approach was
more effective than using group education, which the case-based approach could reduce (1) the
incidences of switching candidates from 36.6% to 19.6%, (2) excess days by 70.2% (p<0.001),
(3) durations of IV used by 11.8% (p<0.05) and (4) potential wastes by 60.9% (p<0.001) whereas
the group education could reduce only the incidences of switching candidates from 31.3% to
25.5%. No statistically significant change of the studied outcomes including potential waste was
found. The case-based approach could save an average of 200,000 Baht a month. However, the
majority of physicians and pharmacists preferred the intervention using group education more
than case-based approach. During phase II of the case-based approach intervention, the factors
affecting physicians in switching from the IV drug to the PO drug were the drug categories A or
B (p<0.05) and type of intervention via verbal or written (p<0.01). With the same switching
guideline, the incidence of switching candidates at the Lampang Hospital and the Khon Kaen
Hospital were comparable at 36.6% and 36.3%, respectively. Thus the case-based approach was
the effective strategy in promoting IV-PO switching and it was also a cost-saving program. About
one-third of IV drugs in the tertiary care hospitals could switch to oral drugs, which could save
drug expenditures. This case-based approach might be applied in order to reduce the incidences of
switching candidates and lead to reduce health care costs.

Keywords: pharmacist, impact, intervention, [IV-PO switching, hospitalization
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based approach
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Ny A nqu B
Antimicrobials Antimicrobials
1. Ciprofloxacin 1. Amikacin
2. Clindamycin 2. Ampicillin
3. Cotrimoxazole 3. Amoxyecillin/clavulonic acid
4. Doxycycline 4. Amphotericin B
5. Metronidazole 5. Cefazolin
6. Quinine 6. Ceftriaxone

7. Ceftazidime

Antisecretory drugs 8. Cefoperazon/sulbactam
1. Cimetidine 9. Cefotaxime

2. Ranitidine 10. Cefoxitin

3. Omeprazole 11. Cefpirome

12. Cefuroxime

Antiepileptic drugs 13. Cloxacillin
1. Phenobarbital 14. Gentamicin
2. Phenytoin 15. Penicillin G

16. Piperacillin
Steroids

1. Dexamethasone
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2. inaEmimaunuendadmeenFulszmu
1. ﬂ’cjiJ A: should meet all of these criteria:
- Not in completed-nil per oral (NPO);
- Can take orally medication;
- No GI problem (well absorb);
- Vital sign stable.
2. ﬂ’cjiJ B: should meet all of these criteria:
- Not in completed-nil per oral (NPO);
- Can take orally medication;
- No GI problem (well absorb);
- Vital sign stable;

- Clinical improve;

- Temperature < 37.8 °C for more than 24-72 hours.

e 2: uoutsedudiiemoivug index date

Criteria for switching therapy

Met criteria

yes

no

N/A

Note

1. Infectious indications requiring parenteral

antimicrobials are absent

2. Infection not presently considered serious or life-

threatening according to physician's assessments.

3. Signs and/or symptoms of infection are improved

4. Patient is afebrile (Tmax < 37.8 "C)

5. White blood cells are normal or near normal

6. Gastrointestinal absorption of drugs is likely to be

normal

7. Vital sign stable

8. The patient is able to receive enteral therapy

9. Availability of an oral drug

1-9: For antimicrobials

6-9: For other medications

N/A = not applicable
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d’ = P 9 1 A
uEu,NA 3: uuulsoenng Al lumsauaSumsunueuy Case-based approach

Consultation Form

Date Ward
Dear Dr
Patient' s name HN Age Wt

Dx / Complication

Lab

These patient's medications had been reviewed by a pharmacist. Could you please consider the
following consultation?

Current medication(s) Consultation

THANK YOU Pharmacist. Tel

With the compliments of Clinical Pharmacy Service, Pharmacy Department, Lampang Hospital
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Doctor satisfaction to switching guideline questionnaire

Laanlagsamndl mune lauiniedenanise 142 [ ] wels [ ] linele
Tundazilizdn ruiudiesudenude liinie lio
Rating Scale
Proposition
Strongly | Agree No Disagree | Strongly
agree comment disagree

Guideline is a helpful source of

advice

Guideline is a good education

tool

Guideline is intended to

improve quality of care

Guideline is intended to cut

health care costs

Guideline will increase

litigation or disciplinary action

Guideline reduces physician
autonomy and is an
oversimplified or “cookbook”

medicine

Guideline is impractical and too
rigid to apply to individual

patients
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%30

Medications

Rating Scale
Strongly Agree No Disagree | Strongly
agree comment disagree

Antimicrobial agents (!17@2,717 ¢ Ll.?f@g' lun13g Gram negative septicemia)

Amikacin

Ampicillin

Amphotericin B

Amoxycillin/Clavulanic acid

Cefazolin

Ceftriaxone

Ceftazidime

Cefoperazone/Sulbactam

Cefotaxime

Cefoxitin

Cefpirome

Cefuroxime

Ciprofloxacin

Clindamycin

Cloxacillin

Cotrimoxazole

Doxycycline

Gentamicin

Metronidazole

Penicillin G

Piperacillin/Tazobactam

Quinine
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2. MNDUNAINAY, ﬂ?ﬂlﬁuﬂﬂﬂﬂ‘ﬂﬂ'ﬁL‘]Jﬁf]ufl']ﬂﬂlﬂu&”liﬂﬂi%ﬂ'lu 1“318ﬂ1581@\1@]@1ﬂu

%30

Medications

Rating Scale
Strongly Agree No Disagree | Strongly
agree comment disagree

Non-Antimicrobial agents

Cimetidine
(iedihelueglun1ig Active

bleeding)

Dexamethasone
(oo lueglun1iz Acute

phase)

Omeprazole
odtofile hioglun1e Active

bleeding)

Phenobarbital (L‘ﬁﬂ é)ﬂiﬂllljﬂij

lun1e Status Epilepticus)

Phenytoin (tiefile lajoglu

N1 Status Epilepticus)

Ranitidine
4 Y ] ] .
oledihelioglun1ig Active

bleeding)
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UNULUD Group education

=S Y [y o
UUIN MIUnUeIRaaleesulsemu Isaneuiaaithe
Parenteral-Oral Drug Switching guideline

“Economic benefit without scarifying patient outcomes”

a vy [y . . IS A an Y
msunuenfaneensulsemu (parenteral-oral drug switching) Wumsnaeudsms vernn

saaduesudszmu lunnzvesdihofinanzay

U

¢ A
Tngiszasn e
’0‘ A a 1R 4 = 1 a tﬂy
% ananudealumsinae1ms lunalszasfannmsnae wu msaaroas
o A o a A <3 =
MIDNAUVDIHARAIRAMUTNUNRAI aanuUlIalumsRae an
Y v
$1UIUNITAAIYD nosocomial NAAINNITUBU U TTIN LAY
a ) Yy Y1 Y
** aanszlumsuimiseveaneia Mlvnaiguagirsaumsneuiaun
2
VU

[

Y = 42’ ] o LY d' [ =
o I%J‘]JTJEJﬂJﬂ’NﬂJﬁgﬂ’JﬂE‘T‘U1ﬂﬂluLW51$h13JQﬂil1ﬂﬂi’)EJﬂ°]_lﬂﬁLli’JuLWf]i‘]JEﬂﬁﬂLLﬁ%

U

P4
=

° 1 <
somihegeonan Isanenuia ldis1:au

o% 1 9 9 1 9 Y d‘ 1 2
* aa lgmisaueaza lg9e Tagsmvegihensumssnelulsamena
UUINMY

v 1 dy 9 Y] A Y I A o
1. amsanasae llimsunudeensulsznu wonnzvesdihailuluaunusindimua
1.1 Antimicrobials ® Amoxycillin/Clavulanic acid, Ampicillin, Cefazolin, Ceftriaxone,
Ciprofloxacin*, Clindamycin*, Cloxacillin, Cotrimoxazole*, Gentamicin, Metronidazole*,
Penicillin G
1.2 Antisecretory drugs fi® Ranitidine 11aY Omeprazole
1.3 Antiepileptic drugs Ao Phenobarb, Phenytoin

d L.\ YY1 = s o . L.
2. INUNMIUNUEN (Criteria) mwuﬂclmpjﬂ’wmﬁumazmmﬂquﬂmuﬂ (Inclusion criteria)
1 [} 9 9 . . .
uaz luegludesndu (Exclusion criteria);
P o . . .
2.1 INUNNMHUA (Inclusion criteria)
R/ v 1 .
e "luagslum’w completed-nil per oral (NPO) 1a1g;
R/ o . . .
& 7505 UUsEmueINn1eLn ¥15e tube feeding medication 19 t1ag;

\/ ' a
% "lJJﬁi’]mummi@ﬂéﬁmﬂuﬁzuumqmummi(well absorb) LaY;
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+ lieglun1ag shock 131 BP > 90/60 mmHg 1ag/130;

\/ . . ! o iy o =
+* 1391 Antimicrobials snt3u * 9z@o 11l 14 (T max < 37.8 °C o Taguigiild

[ Y. 1 o'/ A aa dd? =
FOLLT) UIUNIN 24-72 GI)"JIIN 39 DINMTINNAAUNAVU NTUUDY Bone and
joint infection such as septic arthritis, Liver abscess, deep neck infection, abscess

in deep facial space, severe burn

2.2 Yo (Exclusion criteria)
o Ay v o Y = Y A .
% nznaeelnmsinialsenluglunusaanaoan1ssnyi e Bacterial
meningitis, Bacterial endocarditis, Febrile neutropenia
/ 13 { o { ] [
& mssnunimstmuaszeznams e lugluuniaimiveu wu
Melioidosis, Leptospirosis, Spontaneous bacterial peritonitis
o Y Y Y o
& HanzwespFoae luglununsulsyniu
R/ (=) o o o dy ~ @ 1
& hifinlugduuvnsvlsemudmsuasounguieNasds 151 Gram negative
. . <
infection 111AN
Hanenvie:
< : . ey exn @ o QBJ} 1
* 11Ul Good oral bioavailibility #1130 19mssnudreenlugduuusulsemulaaue

A A A ] 1 . . .
usniiilouelungudui i1y Antimicrobials

50594 1AgALNITUMTIATFNTTULALNITINNA: 28 IWBIEU 2547

2 o I~
mJmwumﬂuummwaﬂﬂwEmna: 1 WOENIAY 2547
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Tsanenwnadithe AlFlumsdaasumsunuenuy Group education

= < Yo
LU UNNYRINEN

A A a v [ =
WD NN unuendaaeensulsemu [{4LiN]

il

Date / /

a A Y @
F1MsRANAITUNUAE15 UL 5EN U

3 2 9 o
INUNMTUNUIIRAAIBOTULTZNIU**

Antimicrobials

[ 1 Amoxycillin/Clavulanic acid [ ] Ampicillin
[ ]Cefazolin [ ]Ceftriaxone [ ] Ciprofloxacin*
[ ] Clindamycin* [ ] Cloxacillin [ ] Cotrimoxazole*
[ ] Gentamicin [ ] Metronidazole* [ ] Penicillin G
Antisecretory drugs
[ ] Ranitidine [ ] Omeprazole
Antiepileptic drugs

[ ] Phenobarbital [ ] Phenytoin

[ ] 'lm'agﬂumaz completed-nil per oral (NPO) L18e;

[ ] an505udseniuenmniethn v5e tube feeding medication 1@ t1ag;
[ 1 hififlgmimsgeaduenluszuumadue1mis(well absorb) 1az;

[ 1Teglun1z shock 191 BP > 90/60 mmHg 1az/130;

[ 1 1f'l4 (T max <37.8°C Lﬁﬂ%ﬂqmﬁgﬁié’%ﬂu%’) UIUAN 24-72
$1Tue wio;

[ ] mm’ﬂ’lNﬂaﬁﬂa‘ﬁu N381U89 Bone and joint infection such as septic

arthritis, Liver abscess, deep neck infection, abscess in deep facial space,

severe burn

g o R v o g
waneig: * 11ueiil Bioavailability & awnsalimssnmdreon lugiunnsudsemulddauausn

2 2
s 1 l9iun1zaede 11l

1. fmzﬁé’fm“l.ﬁ’mi%“ﬂyﬁaﬂﬂﬂugﬂuuumﬁﬂmaﬂmﬁnm 0 Bacterial meningitis, Bacterial endocarditis,

Febrile neutropenia

2. msSnpiiimsmuaszeznaimslie lugduuuiadiniuen 15u Melioidosis, Leptospirosis, Spontancous

bacterial peritonitis

& 4 & o
3. wamnzgwessrefe lugunusulseny

1a o 0w A 4 o L. . <
4, '131aJﬂﬂugﬂu‘uufns1Jﬂsz‘ﬂmmmumamqm%awmaa 1% Gram negative infection Twdn

(!!‘L!’J‘YI1Qﬂ1§!!ﬂuﬂ1aﬂ€hﬂﬂ1%lﬂﬂ‘§$ﬂ1u %’maﬂﬂﬂﬂmsnssumimﬁ'qmssmmzmsﬁﬁﬂ Tsanenuiadinhs !ﬁi’) 28

B 2547)

VOLAMAY
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H { 9 a g’ % .
sEUMWA 7: azuuun lsszdniminanuguuswed1saay Charlson index

Charlson index

Conditions Charlson weights
Myocardial infarction 1
Congestive heart failure 1
Peripheral vascular disease 1
Cerebrovascular disease 1
Dementia 1
Chronic pulmonary disease 1
Connective tissue disease 1
Ulcer disease 1
Mild liver disease 1
Diabetes 1
Hemiplegia 2
Moderate or severe renal disease 2
Diabetes with end organ damage 2
Any tumor 2
Leukemia 2
Lymphoma 2
Moderate or severe liver disease 3
Metastatic solid tumor 6
AIDS 6
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A1TNNN 1. sllﬂjajlawui']usuﬂﬁEjﬂjﬂ‘ﬂ\iﬁﬂﬂ‘ﬂ%’]ﬂWﬁﬁﬂﬂﬂl

auls Tﬁﬁ 1 (Case-based intervention) Tﬁﬁ 2 (Group education)
$9l 1 (15-18 WA, 2546) | ¥2a71 2 (2-15 [e. 2546) $2911 3 (20 A2 Mo, $29i1 1 (20 AR.-2 We. $29i1 2 (19 na.-1 @, $29 3 (15 -28 We. 2547)
(Moulimsduaiumsuny | (FRimIduasumsunuy 2546) 2546) 2547) (asimsduasumsunu
1) 1) (HAMIAVATUMTUNY | (POULMTAUATUNITUNY (VAIZLATHAINTMNT 14 19D1)
N=626 N=632 014 1A01) o) duasumsunue) N=593
N=673 N=629 N=647

$ovazuounARY 55.0 59.0 58.0 57.4 56.9 60.5
919 mean+SD (i) 47.49+22.00 45.76+22.04 46.88+23.02 46.55+23.25 47.93421.53 47.07+22.48
ZovazveuNLNRENY
01g3NITN 36.7 31.0 32.1 30.5 26.4 285
faonssu 372 438 435 439 47.6 42.8
flagnssunszgnuazde 11.2 10.8 10.2 10.6 14.1 13.7
TIBNTT 4.8 6.5 6.1 6.5 4.6 5.4
AAUTNFNTIY 7.7 43 3.9 4.0 48 7.2
Tate o w1dn 2.1 2.8 33 3.0 2.0 1.8
INY 0.3 0.8 0.9 1.0 0.5 0.5
%'@aaxﬁumﬁ;’{ﬂwﬁﬂ Charlson score

0 71.6 722 70.7 722 725 74.0

1 14.1 14.4 14.0 13.5 12.1 14.2

2-3 11.0 95 113 1.1 13.0 10.3

>4 33 4.0 4.0 3.2 25 15
Sounzvosfiheiinseguedilomin 10.1 9.0 8.6 8.4 8.2 9.1
Sovazuesfihemunnziedmihe

0IMIATY 88.5 89.2 87.2 88.1 89.3 89.2

o3 Wiy 4.0 46 42 43 5.1 54

LOERL 7.5 6.2 8.6 7.6 5.7 5.4
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{ o 9y 1 :ll { o
a3197 2. gunumsdaldedadhmueludiheiamus dimsne

Variables Case-based approach Group education
Phase | Phase II Phase 111 Phase 1 Phase II Phase 111
N=1,011 N=1,011 N=1,068 N=940 N=1,007 N=1,079

Switching categories (%)
A* 29.2 28.8 28.6 30.3 30.4 32.0
B** 70.8 71.2 71.4 69.7 69.6 68.0
Medication groups (%)

Antimicrobials 81.5 82.6 82.0 81.7 85.8 83.5

Antisecretory drugs 13.3 12.3 15.4 17.3 13.7 15.7

Antiepileptic drugs 0.6 1.7 0.8 1.0 0.5 0.8

Steroid 4.6 3.4 1.8 0 0 0
Medication entities (%)

Antimicrobials
Amikacin 1.6 2.1 2.4 0 0 0
Ampicillin 7.0 5.6 5.8 6.6 6.6 6.9
Amoycillin/clavulanic 3.4 4.2 24 2.8 1.6 1.5
Amphotericin B 0.9 0.8 0.8 0 0 0
Cefazolin 9.0 9.1 12.4 14.2 15.9 15.1
Cefoperazone/salbactam 0.7 0.8 2.1 0 0 0
Cefotaxime 0.5 1.9 0.1 0 0 0
Cefoxitin 0 0.1 0.2 0 0 0
Ceftazidime 4.6 3.9 4.4 0 0 0
Ceftriaxone 18.1 16.0 16.1 18.3 25.1 24.9
Cefuroxime 0.1 0.2 0.1 0 0 0
Ciprofloxacin 0.9 1.4 1.9 2.1 3.7 29
Clindamycin 0.5 0.2 0.4 0.4 0.5 0.8
Cloxacillin 11.6 14.4 11.6 13.2 10.9 9.8
Cotrimoxazole 0.2 0.1 0 0 0.5 0
Gentamicin 9.7 7.9 9.2 10.4 6.0 6.3
Metronidazole 9.1 9.6 8.3 9.5 11.5 11.8
Penicillin G Sodium 3.3 3.7 3.8 4.3 3.5 3.6
Piperacillin 0.5 0.5 0 0 0 0
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Quinine
Antisecretory drugs

Cimetidine

Ranitidine

Omeprazole
Antiepileptic drugs

Phenobarb Sodium

Phenytoin Sodium
Steroid

Dexamethasone

0.2

11.5

1.7

0.6

4.6

0.1

0.2

10.4

1.7

0.1
1.6

3.5

0.1

12.8

2.4

0.8

1.8

14.6
2.8

1.0

6.8
6.8

0.5

6.4
9.3

0.8

* Switching was made whenever patient could take orally food or drug.

** Switching was made when patient had clinically improved.
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' 9 9 v
M13197 3. wamsdaEsuMIENUEIRAAIEESUTENY 19 2 35 tenawdauasimsdenia sazswaudihe

faus ‘ﬁlﬁﬂm 3%171' 1 (Case-based intervention) 3%17‘1' 1 (Group education)
397 1 %197t 2 $197 3 $297 1 $197 2 #1971 3
(NPUIMIAUATY ($NIMIAUATY | (41P0UNAY IMT (MOULMIAUATY (FRAMITUATY (4 HoUNae M3
MIUNUY1) MILNUY) AUATUMTUNUET) MILNUY) MIUNUY1) AUATUMTUNUET)

Fa [
HENAINATINTHINRA

SaunsiRdniadhnenama N=1,011 N=1011 N = 1,068 N =940 N = 1,007 N =923
Sovazfihudiii Tomaunuen 29.2 15.2% 26.0 25.7 19.7* 24.0
SnuSuildoiafusnnaet/ad e (mean + SD)EW) 1.12+2.74 0.36+1.10 1.14+3.02 1.06 +2.71 0.92+2.84 1.00 +3.20
S i ndamss (mean + SD) (1)
NANGUN 542 +4.97 491+524 5.46+531 5.02+4.44 5.18 +4.96 4.67+4.68
nRueNAILATN 5.42 +4.84 5.06 +5.42 5.72+5.42 5.26 +4.54 5.26 +4.97 4714459
NGNEIAANIHAIVBINTA 538 +5.72 429+4.18 3.89 +3.60 3.85+3.59 4.83+4.99 436 +5.04
AGUEAIUGN 8.50 +4.32 3.88 +2.62 5.56 +5.85 5.56 +5.85 2.40+2.19 5.86 +6.77
ARo00R 5.24+4.99 3.97+5.10 7.16 +8.99 - - -
uena s uIudile
ﬁmauvj’ﬂaﬂﬁywmﬁ'lﬁ"?umﬁmﬂmma N =626 N =632 N =673 N =629 N =647 N =593
Sovazfihudiii Tomaunuen 36.6 19.6* 32.1 31.8 25.5% 282
fnoufuildoianunnnaaiay  (mean + SD)(3u) 1.81+4.27 0.57 + 1.70* 1.80 +4.58 1.58 +3.73 1.43+3.92 1.56+5.10
Suuuildnaamu (mean + SD) () 8.77+9.96 7.86 +9.22%% 8.67 +11.54 7.50+7.93 8.07 +9.47 7.26 +9.03
faufuueu (mean + SD) (1) 10.93 + 15.56 10.09 + 13.58 11.44 +16.03 10.36 + 13.76 10.46 + 14.80 8.86 + 10.87
yamfigadeau (wm) 315.14 +1090.56 115.44 +507.72* 331.69 +1158.70 29326 + 1078.40 373.96 + 149322 381.12 +1591.51
yarfiqayde Wanwalu 2 dan (wm) 197,277.46 72,958.99 223,225.61 184,463 .40 241,952.00 226,007.60

*=p value < 0.01, **=p value <0.05




~ o 9 o o Aq Y a L Y1 A a g @
A1TNN 4. UIU (59872) ‘U’ENi]1u’Ju’Ju1/]1‘]1811!?11!mﬂlﬂmmiu&jﬂjﬂﬂﬁWﬁﬂlmuﬂmﬂﬂ’wfﬂi“u

szmu (switching patient candidates) ﬂlamﬂﬂmmiﬁﬂm

Excess day Case-based approach Group education
per patient Phase I Phase IT Phase III Phase I PhaseII | Phase Il
1 56 (24.4) 52(41.9) 48 (22.2) 47 (23.9) 29 (17.6) 39 (23.4)
2 53(23.1) 27 (21.8) 37(17.1) 35(17.8) 28(17.0) | 39(23.4)
3 25(10.9) 9(7.3) 28 (13.0) 24 (12.2) 24 (14.6) 21(12.6)
4 24 (10.5) 12 (9.7) 26 (12.0) 24 (12.2) 21(12.7) 20 (12.0)
5 8 (3.5) 5(4.0) 8(3.7) 7(3.6) 6 (3.6) 13 (7.8)
6 18 (7.9) 7 (5.6) 7(3.2) 8 (4.1) 8 (4.8) 6 (3.6)
7 2(0.9) 3(2.4) 11(5.1) 10 (5.1) 13 (7.9) 5(3.0)
8 7(3.1) 3(2.4) 4(1.8) 4(2.0) 6 (3.6) 3(1.8)
9 52.2) 1(0.8) 7(3.2) 7 (3.6) 5(3.0) 0
10 4(1.8) 3(2.4) 5(2.3) 5(2.5) 4(2.4) 2(12)
11 3(1.3) 0 3(1.4) 3(1.5) 1(0.6) 0
12 4(1.8) 0 7(3.2) 5(2.5) 2(1.2) 424
13 1(0.4) 1(0.8) 5(2.3) 4(2.0) 2(1.2) 0
14 1(0.4) 0 3(1.4) 3(1.5) 3(1.8) 0
15 2(0.9) 0 4(1.8) 2(1.0) 2(1.2) 1(0.6)
16 3(1.3) 0 2(0.9) 0 1(0.6) 1(0.6)
17 1(0.4) 0 0 0 3(1.8) 1(0.6)
18 3(1.3) 1(0.8) 1(0.5) 1(0.5) 0 1(0.6)
19 0 0 3(1.4) 3(1.5) 1(0.6) 0
20 1(0.4) 0 0 0 0 0
21 0 0 1(0.5) 1(0.5) 0 1(0.6)
2 1(0.4) 0 2(0.9) 2(1.0) 2(1.2) 0
23 1(0.4) 0 0 0 1(0.6) 0
24 0 0 0 0 1(0.6) 1(0.6)
25 1(0.4) 0 1(0.5) 0 0 0
26 1(0.4) 0 1(0.5) 1(0.5) 0 0
28 1(0.4) 0 0 0 0 0
29 0 0 0 0 1(0.6) 0
30 2(0.9) 0 0 0 0 1(0.6)
31 0 0 1(0.5) 1(0.5) 0 0
34 0 0 0 0 0 1(0.6)
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35 0 0 0 0 0 1(0.6)
36 1(0.4) 0 1(0.4) 0 0 0
38 0 0 0 0 0 1(0.6)
42 0 0 0 0 0 1(0.6)
46 0 0 0 0 1 (0.6) 0
54 0 0 0 0 0 1(0.6)
62 0 0 1(0.5) 0 0 0
Total 229 124 216 197 165 167
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A ° Y o v AqY a I v QY A
A1TNNN 5. UIU (5@8’6’13) eumfn1mmmn1%81&1ummﬂmcwcl,uﬂﬁaﬂ%mmﬂmmsmmmimmu

Y v . . [ . !
ganesulsznu (switching prescribing candidates) ﬁuamﬂmamiﬁﬂm

Excess day per

Case-based approach

Group education

prescription Phase | Phase II Phase III Phase I Phase II Phase III
1 88 (29.8) 68 (44.2) 73 (26.3) 68 (28.1) 43 (21.7) 66 (29.7)
2 60 (20.3) 34 (22.1) 56 (20.1) 47 (19.4) 40 (20.2) 55(24.8)
3 41(13.9) 22 (14.3) 36 (13.0) 33(13.6) 29 (14.6) 23(10.4)
4 34 (11.5) 12 (7.8) 26 (9.4) 24(9.9) 23 (11.6) 20(9.0)
5 13 (4.4) 8(5.2) 19 (6.8) 11 (4.6) 6(3.0) 18 (8.1)
6 15(5.1) 3(2.0) 8(2.9) 8(3.3) 13 (6.6) 9 (4.0)
7 4(1.4) 5(3.2) 15(5.4) 15(6.2) 14 (7.1) 1(0.5)
8 6(2.0) 0 8(2.9) 5(2.1) 5(2.5) 6(2.7)
9 8(2.7) 0 9(3.2) 9(3.7) 3(1.5) 2(0.9)
10 3(1.0) 2(1.3) 4(1.4) 3(1.2) 3(1.5) 3(1.4)
11 6(2.0) 0 3(1.1) 2(0.8) 1(0.5) 0
12 6(2.0) 0 5(1.8) 5(2.1) 0 5(2.2)
13 0 0 2(0.7) 2(0.8) 3(1.5) 0
14 1(0.3) 0 3(1.D) 3(1.2) 3(1.5) 4(1.8)
15 3(1.0) 0 1(0.4) 1(0.4) 3(1.5) 0
16 2(0.7) 0 2(0.7) 0 2(1.0) 1(0.5)
17 2(0.7) 0 1(0.4) 1(0.4) 2(1.0) 4(1.8)
18 1(0.3) 0 1(0.4) 1(0.4) 0 0
19 0 0 2(0.7) 2(0.8) 1(0.5) 0

20 0 0 0 0 0 1(0.5)
21 0 0 1(0.4) 1(0.4) 0 1(0.5)
22 0 0 1(0.4) 1(0.4) 2(1.0) 0
23 0 0 1(0.4) 0 0 0
24 1(0.3) 0 0 0 1(0.5) 0
28 1(0.3) 0 0 0 0 0
33 0 0 0 0 1(0.5) 0
34 0 0 0 0 0 1(0.5)
35 0 0 0 0 0 1(0.5)
37 0 0 1(0.4) 0 0 0
42 0 0 0 0 0 1(0.5)
Total 295 154 278 242 198 222
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{ a a 4 o v a y (g
MNAINNITAAGUANUINNUMN HAIUNMTTUFTUMTUNUS VY Case-based approach Lﬁ@ﬂlﬂﬂﬂﬁ’JLLﬂi 91y 1WA Charlson index

wesumssne lunedihenin wagusunidrsumssnm

Variables Excess days Duration of IV use LOS Potential waste

% change 95% CI % change 95% CI % change 95% CI % change 95% CI
Phase 11 -70.2% -77.8 t0 =59.9 -11.8%* -22.0t0 0.2 -5.0 -17.2109.0 -60.9% -75.6to -37.4
Phase 111 -0.2 -29.1t0 41.7 -0.7 -153to0 16.4 3.1 -10.7 to 19.0 5.0 -31.8t0 61.5
Age 1.5% 0.91to02.1 0.3 -0.1t0 0.7 0.4%* 0t00.8 1.9% 1.2t02.5
Male -19.7 -37.5t03.2 -2.3 -15.7t0 13.2 14.8** 1.4 to 30.1 -37.0%* -57.0to0 -7.8
Charlson index 2.9 -6.3t0 13.0 9.4% 5.1t013.8 10.2* 5.0to 15.8 -7.2 -17.8t0 -4.8
ICU 170.7* 103.0 to 261.0 132.3% 99.8 to 170.1 128.6* 75.2 to 198.3 228.9* 104.6 to 428.5

Note: CI = confident interval

1 *p<0.01, **p<0.05

“**adjusted for departments using a generalized linear model (with log-link, gamma distribution, clustered by physicians)
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A 9 A o v Aa a d o v A 9) = o [ l A A a =
ATWN 7. Spgazmsilasundas veed i auIunaneuAUINNUN mmmumﬁlwmﬂ mmmuuau“lﬂiﬁwmma LA YamgayiagninaIInNnNITangd

a 4 [ 1 a 4 1Y o [ U o
UMW HAINMIFUTTUMTUNUI UL Group education Lﬁﬂﬂ?ﬂﬂﬂ@?tlﬂi 01 INF Charlson index Lﬂﬂiﬂﬂﬁiﬂyﬂuﬁiﬂé}ﬂﬂﬂﬂuﬂ uae

UHUNNANSUMTT A

Variables Excess days Duration of IV use LOS Potential waste
% change 95% CI % change 95% CI % change 95% CI % change 95% CI

Phase 11 -2.6 -30.3 t0 36.2 4.9 -7.0 to 18.4 -0.3 -15.1t0 17.1 41.4 -5.91t0 112.6
Phase 111 -4.4 -31.2t0 32.9 -6.4 -20.1t0 9.7 -15.2%* -27.0to -1.5 394 -6.6 to 108.3
Age 1.4* 09to 1.9 0.4* 0.1t00.8 0.5* 0.2t00.8 0.8% 02to 1.4
Male -17.7 -40.6 to 14.0 -6.1 -17.0 t0 6.3 0.9 -11.91t0 15.6 -22.7 -50.8 to 21.4
Charlson index 21.0% 7.4 10 36.3 9.4%* 5.0to0 13.9 10.5% 3.0to 18.6 26.9% 7.5t049.9
ICU 201.5* 125.2 to 303.7 111.8* 77.9 to 152.1 106.1%* 71.5 to 147.6 289.4* 187.2 to 427.8

Note: CI = confident interval

1 *p<0.01, **p<0.05

“**adjusted for departments using a generalized linear model (with log-link, gamma distribution, clustered by physicians)
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a o Y A Y A o 9 = 3 1 = 1 A
AT 19N 8. mu’mQﬂ’w‘mmﬂﬂ@t%ﬂammfﬁﬂ%mmﬁmmam 3 I NITANHIVDINITAIUTTUNG

UNUYULD Y Case-based approach

Physician no. Specialty Phase I Phase 11 Phase 11
1 General surgery 29 35 42
2 Plastic surgery 38 21 15
3 Plastic surgery 14 20 39
4 General surgery 16 14 33
5 General surgery 33 55 33
6 Orthopedic 18 13 27
7 General surgery 37 38 53
8 Urology surgery 18 31 33
9 Neurology surgery 27 30 28

4 &L vy A 7y A Y9y 4 . =
AT NN 9. ellﬂllva‘wufu"uaiIZJ,‘]J’JEJ‘I/]LL‘WTIEJ@L%EJ’J"]HQIJ?NGI,%EHQW‘]%W3J1€J‘1/1Q 3 P9 NITANKI

Variables Phase 1 Phase II Phase 11
N=230 N=257 N=303
Age  (mean + SD) (year) 43.41+20.00 45.76+20.63 46.31+20.78
Male (%) 63.5 68.5 69.0
Department (%)
Surgery 84.8 86.0 90.4
Medicine 3.5 2.3 0.7
Orthopedic 8.7 6.6 8.6
Pediatric 3.0 43 0
Obs-Gyne 0 0.8 0.3
Charlson score (%)
0 84.4 83.3 83.2
1 6.1 7.4 6.9
2-3 8.3 9.1 7.6
>4 1.3 0.4 2.3
History of ICU admission (%) 13.0 12.4 13.2
Discharge status (%)
Clinically improved 90.0 90.0 90.4
Not improved 4.4 4.3 5.3
Dead 5.6 5.4 4.3
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Variables Phase I Phase II Phase II1
N=409 N=460 N=508
Switching categories (%)
A* 31.5 34.6 30.5
B** 68.5 65.4 69.5
Medication groups (%)
Antimicrobials 83.1 81.5 82.3
Antisecretory 12.7 14.4 14.6
Antiepileptic 1.2 3.5 1.8
Steroid 29 0.6 1.4
Medication entities (%)
Antimicrobials
Amikacin 11 (2.7) 9(2.0) 11(2.2)
Ampicillin 15(3.7) 22 (4.8) 24 (4.7)
Amphotericin B 1(0.2) 1(0.2) 2(0.4)
Amoxycillin/Clavulanic acid 24 (5.9) 32(7.0) 23 (4.5)
Cefazolin 44 (10.8) 48 (10.4) 70 (13.8)
Ceftriaxone 32(7.8) 39 (8.5) 47(9.2)
Ceftazidime 14 (3.4) 15(3.3) 19 (3.7)
Cefofurazone/Salbactam 4(1.0) 4(0.9) 13 (2.6)
Cefotaxime 1(0.2) 6(1.3) 1(0.2)
Cefoxitin 0 0 1(0.2)
Cefuroxime 0 2(0.4) 1(0.2)
Ciprofloxacin 5(1.2) 6(1.3) 6(1.2)
Clindamicin 0 1(0.2) 1(0.2)
Cloxacillin 78 (19.1) 74 (16.1) 85 (16.7)
Gentamicin 44 (10.8) 34 (7.4) 44 (8.7)
Metronidazole 55(13.4) 67 (14.6) 58 (11.4)
PGS 10 (2.4) 13 (2.8) 12(2.4)
Piperacillin 2(0.5) 2(0.4) 0
Antisecretory drugs
Cimetidine 1(0.2) 0 0
Ranitidine 44 (10.8) 59 (12.8) 63 (12.4)
Omeprazole 7(1.7) 7(1.5) 11(2.2)
Antiepileptic drugs
Phenobarb 0 1(0.2) 0
Phenytoin 5(1.2) 15(3.3) 9(1.8)
Steroid
Dexamethasone 12 (2.9) 3(0.6) 7(1.4)

* Switching was made whenever patient could take orally food or drug. ** Switching was made when patient had clinically improved.
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9
WU 3 GIf’Nﬂ”lﬁﬁﬂ}lﬁlﬂﬂﬂ"liﬁﬂlﬁi3Jﬂ"|i!t‘l/]1!81LL‘]J‘]J Case-based approach

Variables Phase [ Phase II Phase 111
By prescriptions
Number prescriptions N =409 N =460 N =508
Switching candidate prescriptions* (%) 29.1 16.3 254
Excess days/prescription*® (mean + SD) (day) 1.02 +2.60 0.45+1.32 1.23 +3.36
Duration of IV use /prescription (mean + SD) (day)
All groups 1034+ 11.12 9.04 +10.52 9.73 +14.24
Antimicrobials 5.66 +5.56 5.12+5.59 5.67+5.43
Antisecretory 5.96 +5.06 4.88 +4.36 3.81+3.61
Antiepileptic 7.00 +£2.55 3.88+£2.70 5.56 £5.85
Steroid. 9.08 +6.86 5.67+4.72 13.00 £ 12.95
By patients
Number patients N =230 N =257 N =303
Switching candidate cases* (%) 39.6 20.2 33.0
Excess days/patient* (mean + SD) (day) 1.81 +3.88 0.81+2.27 2.06 +5.36
Duration of IV use/patient (mean + SD) (day) 10.34 + 9.04 + 9.73 +
11.12 10.52 14.24
LOS (mean + SD) (%) 13.75 + 18.08 11.77 + 16.12 12.97 +17.07
Potential waste/patient™ (Baht) 282.43 +723.50 148.10+ 500.97 456.84 + 1583.56

Total potential waste in a 2-week period (Baht)

64,958.05

38,062.63

138,421.90

*p<0.01, **p<0.05
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a a 4 @ 1 a 4 v o
’g:,(iyLﬁﬂﬁmﬂiﬂﬂﬂ'liﬁﬂﬁﬂlﬂuiﬂﬂlﬂmcﬂ Waﬂﬁﬂ1§ﬁ\1lﬁ'iﬂﬂ15!£ﬂﬂ81llﬂﬂ Case-based approach Lﬁﬂﬂﬁ]ﬂﬂuﬁ’)uﬂi 81y 1WA Charlson index Y31

[ P 9 A Y o v 91 A sy A o 9 = qu 1 = 1 a
ﬂﬁiﬂlﬂiﬂﬁ@ﬁjﬂ?ﬁl‘ﬂﬂﬂ LUAZURUNMUVITUNITINEN Gl,uggﬂ:]ﬂmgwmﬂg«,wmmmﬁﬂ%mmﬂmmﬂm 3 PINITANHIVDINTAUFTTUNITUNUN

111U Case-based approach

Variables Excess days Duration of IV use LOS Potential waste
% change 95% CI % change 95% CI % change 95% CI % change 95% CI

Phase II -60.6* -78.4t0 —27.9 -11.6 -272t07.4 -13.6%* -23.0to -3.0 -57.3%* -80.4 to -7.0
Phase 11T 14.9 -42.710 103.6 -3.0 -224t021.4 -9.3 -18.310 0.8 46.5 -39.8 to 256.5
Age 1.0%* 02t 1.9 0.2 -0.5t0 0.9 0.4 -0.1t0 0.9 1.6% 0.5t02.7
Male -3.5 -35.8t0 44.9 33 -13.0t0 22.6 20.0* 7.6 t0 33.8 8.9 -25.5t0-59.1
Charlson index 6.4 -14.6 t0 32.6 10.1%* 2.1to 18.7 1.4 -6.1t0 9.6 -1.2 -20.1t0 22.3
ICU 125.4* 67.6 to 203.2 124.0* 89.7 to 164.4 73.1% 22.6to 144.5 195.5% 65.4 t0 428.0

Note: CI = confident interval

: *p<0.01, **p<0.05

“***adjusted for departments using a generalized linear model (with log-link, gamma distribution, clustered by physicians)
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Variables Response (N=170)
Yes No
ET tube 35(51.5) 33 (48.5)
ICU 13 (43.3) 17 (56.7)
Medication
Classification
Antimicrobials 59 (60.8) 38 (39.2)
Antisecretory drugs 25(61.0) 16 (39.0)
Antiepileptic drugs 2 (28.6) 5(71.4)
Steroid 18 (72.0) 7 (28.0)
Category**
A 68 (57.1) 51 (42.9)
B 36 (70.6) 15(29.4)
Department
Surgery 47 (52.8) 42 (47.2)
Medicine 36 (72.0) 14 (28.0)
Orthopedics 11 (64.7) 6 (35.3)
Pediatrics 2 (100.0) 0
Obs-Gyne 5(100.0) 0
ENT 3(42.9) 4(57.1)
Favor to guideline 82 (61.2) 52 (38.8)
Type of Intervention*
By — verbal 38 (58.5) 27 (41.5)
- Written 66 (62.9) 39(37.1)
Total 104 (61.2) 66 (38.8)

*=p value < 0.01, **=p value <0.05

Multivariate analysis by using

linear regression model
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Medication Response to intervention, n (%)
Yes No p value*
Ampicillin 2 (66.7) 1(33.3) 0.666
Amoxycillin/clavulanic acid 4(66.7) 2(33.3) 0.569
Cefazolin 5(62.5) 3(37.5) 0.623
Ceftriaxone 9(90.0) 1(10.0) 0.049
Ceftazidime 2 (100.0) 0 0.373
Cefoperazone/sulbactam 0 1 (100.0) 0.388
Quinine 1 (100.0) 0 0.612
Cefuroxime 1 (100.0) 0 0.612
Cloxacillin 8(72.7) 3(27.3) 0.318
Gentamicin 3(50.0) 3 (50.0) 0.431
PGS 2 (66.7) 1(33.3) 0.666
Ciprofloxacin 2 (25.0) 6 (75.0) 0.039
Clindamycin 1 (100.0) 0 0.612
Cotrimoxazole 1 (100.0) 0 0.612
Metronidazole 18 (51.4) 17 (48.6) 0.129
Cimetidine 0 1 (100.0) 0.388
Ranitidine 22 (64.7) 12 (35.3) 0.395
Omeprazole 3(50.0) 3 (50.0) 0.431
Phenobarb 0 1 (100.0) 0.385
Phenytoin 2(33.3) 4(66.7) 0.159
Dexamethasone 18 (72.0) 7 (28.0) 0.164

*Fisher-exact test for difference of proportion
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Variables KKH LPH
(December 2-21,2003) (October 20-November2, 2003)
N =865 N=673
Male gender (%) 62.1 58.0
Age mean+SD (year) 44.39+21.74 46.88+23.02
Department (%)
Surgery 43.9 43.5
Medicine 335 32.1
Orthopedic 9.5 10.2
Pediatric 5.8 6.1
Obs-Gyne 4.5 3.9
Eye 2.1 33
ENT 0.7 0.9
Discharge status (%)
Clinically improved 94.0 87.2
Not improved 0.9 4.2
Dead 5.1 8.6
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Variables KKH (N=1,548) LPH (N=1,068)
Switching categories (%)
A* 37.9 28.6
B** 62.1 71.4
Groups (%)
Antimicrobials 72.8 82.0
Antisecretory drugs 23.8 15.4
Antiepileptic drugs 2.6 0.8
Steroid 0.7 1.8
Medications (selected) (%)
Antimicrobials
Ceftriaxone 14.6 16.1
Cefazolin 11.0 12.4
Gentamicin 8.2 9.2
Metronidazole 8.0 8.3
Cloxacillin 6.6 11.6
Antisecretory drugs
Ranitidine 18.7 12.8
Omeprazole 4.0 2.4
Antiepileptic drugs
Phenytoin 2.5 0.8
Steroid
Dexamethasone 0.7 1.8

* Switching was made whenever patient could take orally food or drug.

** Switching was made when patient had clinically improved.
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Drug entities KKH (N=1,548) LPH (N=1,068)

Amikacin 38(2.4) 26 (2.4)
Ampicillin 48 (3.1) 62 (5.8)
Amoxycillin/Clavulanic acid 0 26 (2.4)
Amphotericin B 7 (0.4) 9(0.8)
Cefazolin 170 (11.0) 133 (12.4)
Ceftriaxone 226 (14.6) 172 (16.1)
Ceftazidime 61 (3.9) 47 (4.4)
Cefofurazone/Salbactam 33 (2.1) 22 (2.1)
Cefotaxime 57 (3.7) 1(0.1)
Cefoxitin 2(0.1) 2(0.2)
Cefuroxime 0 1(0.1)
Cefpirome 18(1.2) 0
Cloxacillin 103 (6.6) 124 (11.6)
Doxycycline 1(0.1) 0
Gentamicin 127 (8.2) 98 (9.2)
PGS 50(3.2) 40 (3.8)
Piperacillin/Tarzobactam 22 (1.4) 0
Ciprofloxacin 10 (0.6) 20 (1.9)
Clindamicin 12 (0.8) 4(0.4)
Cotrimoxazole 18 (1.2) 0
Metronidazole 124 (8.0) 89 (8.3)
Cimetidine 18(1.2) 1(0.1)
Ranitidine 289 (18.7) 137 (12.8)
Omeprazole 62 (4.0) 26 (2.4)
Phenobarb 2(0.1) 0
Phenytoin 39 (2.5) 9(0.8)
Dexamethasone 11 (0.7) 19 (1.8)
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Variables KKH LPH
By prescriptions
Number prescriptions N=1,548 N =1.068
Switching candidate prescriptions (%) 27.4 26.0
Excess days/prescription (mean + SD) (day) 1.17+2.77 1.14 +3.02
Duration of IV use/prescription (mean + SD)(day)
All prescriptions 5.89 +5.15 546+53
By drug group
Antimicrobials 6.23 +5.20 5.72+542
Antisecretory drugs 5.14 +5.07 3.89 +3.60
Antiepileptic drug 3.76 £3.32 5.56 +5.85
Steroid 4.18 +2.56 7.16 + 8.99
By patients
Number patients N =865 N=673
Switching candidate cases (%) 36.3 32.1
Excess days/patient (mean + SD) (day) 2.10+4.65 1.80 +4.58
Duration of IV use/patient ~ (mean + SD) (day) 10.56 +11.60 8.67+11.54
LOS (mean + SD) (day)
By All patients 11.53 +17.95 11.44 +16.03
By Department
Medicine 9.39 +10.12 9.49 +15.87
Surgery 11.73 + 16.52 13.26 + 17.42
Orthopedic 14.79 + 18.03 15.39+17.56
Pediatric 23.90 + 46.57 6.83 +4.31
Obs-Gyne 6.23 +4.03 8.12+9.02
ENT 550+5.11 7.09 +£6.74
Eye 8.17+2.04 9.00 +12.26

Potential waste/patient (mean + SD) (Baht)

465.58 £ 1975.62

331.69 £ 1158.70

Total potential waste in a 2-week period (Baht)

402,261.80

223,225.61
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Excess day per patient KKH LPH
1 66 (21.0) 48 (22.2)
2 47 (15.0) 37(17.1)
3 31(9.9) 28 (13.0)
4 36 (11.5) 26 (12.0)
5 19 (6.0) 8(3.7)
6 17 (5.4) 7(3.2)
7 19 (6.0) 11(5.1)
8 15 (4.8) 4(1.8)
9 11(3.5) 7(3.2)
10 11 (3.5) 5(2.3)
11 6(1.9) 3(1.4)
12 6(1.9) 7(3.2)
13 4(1.3) 5(2.3)
14 5(1.6) 3(1.4)
15 2(0.6) 4(1.8)
16 2(0.6) 2(0.9)
17 1(0.3) 0
18 2(0.6) 1(0.5)
19 3(1.0) 3(1.4)
21 0 1(0.5)
22 1(0.3) 2(0.9)
24 3(0.3) 0
25 0 1(0.5)
26 1(0.3) 1(0.5)
27 1(0.3) 0
30 1(0.3) 0
31 0 1(0.5)
32 1(0.3) 0
35 1(0.3) 0
37 1(0.3) 0
45 1(0.3) 0
62 0 1(0.5)

Total 314 216
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Excess day per KKH LPH
prescription
1 98 (23.1) 73 (26.3)
2 76 (17.9) 56 (20.1)
3 67 (15.8) 36 (13.0)
4 42(9.9) 26 (9.4)
5 30 (7.1) 19 (6.8)
6 24 (5.7) 8(2.9)
7 22(5.2) 15(5.4)
8 20 (4.7) 8(2.9)
9 12 (2.8) 9(3.2)
10 4(0.9) 4(1.4)
11 2(0.5) 3(1.1)
12 7(1.6) 5(1.8)
13 1(0.2) 2(0.7)
14 5(1.2) 3(L.D
15 4(0.9) 1(0.4)
16 2(0.5) 2(0.7)
17 2(0.5) 1(0.4)
18 0 1(0.4)
19 1(0.2) 2(0.7)
20 3(0.7) 0
21 1(0.2) 1(0.4)
22 0 1(0.4)
23 0 1(0.4)
24 1(0.2) 0
37 0 1(0.4)
Total 424 278
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Amikacin 750 mg q 24 hr 99.88 Ofloxacin (100 mg) 2 tab bid 9.60
Ampicillin 1 gm q 6 hr 180.04 Amoxycillin (500 mg) 1 cap tid 6.30
Amoxycillin/Clavulanic acid 750.19 Amoxyecillin/Clavulanic acid 29.76
1.2gmq8hr (375 mg) 1 tab tid +

Amoxycillin (250 mg) 1 cap tid
Ampbhotericin B 50 mg q 24 hr 449.20 Fluconazole (200 mg) 2 tab bid 12.00
Cefazolin 1 gq 6 hr 183.56 Cephalexin (500 mg) 1 cap qid 9.20
Ceftriaxone 2 gm q 24 hr 87.10 Cefixime (100) 2 cap bid 80.00
Ceftazidime 1 gm q 8 hr 281.53 Ciprofloxacin (250 mg) 2 tab bid 3.28
Cefoperazone/Sulbactam 2 gm q 12 hr 2196.20 Ciprofloxacin (250 mg) 2 tab bid 3.28
Cefotaxime 1 gm q 8 hr 137.17 Cefixime (100 mg) 1 cap bid 80.00
Cefoxitine 1 gm q 8 hr 494.47 Amoxycillin/Clavulanic acid 29.76

(375 mg) 1 tab tid +

Amoxycillin (250 mg) 1 cap tid
Cefuroxime 750 mg q 8 hr 197.17 Cefuroxime (250 mg) 2 tab bid 80.00
Ciprofloxacin 400 mg q 12 hr 336.76 Ciprofloxacin (250 mg) 2 tab bid 3.28
Clindamycin 600 mg q 8 hr 888.04 Clindamycin (150 mg) 4 cap tid 76.32
Cloxacillin 1 gm q 6 hr 157.56 Dicloxacillin (250 mg) 1 cap qid 4,52
Cotrimoxazole 160 mg q 8 hr 252.40 Cotrimoxazole (80 mg) 2 tab bid 2.80
Gentamicin 240 mg q 24 hr 61.93 Ofloxacin (100 mg) 2 tab bid 9.60
Metronidazole 500 mg q 8 hr 118.75 Metronidazole (200 mg) 2 tab tid 1.86
Penicillin G Sodium 2 mu q 6 hr 131.60 Penicillin V (250 mg) 1 tab qid 2.80
Piperacillin 4 gm q 8 hr 1491.70 Ciprofloxacin (250mg) 2 tab bid 3.28
Quinine 600 mg q 8 hr 140.14 Quinine (300 mg) 2 tab tid 2.46
Cimetidine 200 mg q 6 hr 110.52 Cimetidine (400mg) 1 tab bid 2.00
Ranitidine 50 mg q 8 hr 106.57 Ranitidine (150 mg) 1 tab bid 0.82
Omeprazole 40 mg q 12 hr 783.80 Omeprazole (40 mg) 1 cap bid 4.00
Phenobarbital 100 mg q 8 hr 135.96 Phenobarbital (60 mg) 1 tab bid 0.26
Phenytoin 100 mg q 8 hr 594.33 Phenytoin (100 mg) 3 cap hs 5.79
Dexamethasone 4 mg q 6 hr 118.04 Prednisolone (5 mg) 3 tab tid 2.10
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* Cost/day for parenteral administration: acquisition costs plus preparation costs plus

administration costs plus labor (nurse) costs
Acquisition costs: Price of intravenous drugs

Preparation costs

- Depend on the way of administrating intravenous drugs
Group A: direct injection, such as Dexamethasone, Cimetidine, Ranitidine,
Phenobarbital
: Syringe 2-3 ml + 2 needles (no 18 & 23)
: 2.19 / preparation
Group B: reconstitute before direct injection and final solution less than 5
ml., such as Ampicillin, Cloxacillin, Cefazolin, Cefotaxime
: Syringe 5 ml + 2 needles (no 18 & 23)
: 2.39 / preparation
Group C: reconstitute before direct injection and final solution less than
10 ml., such as PGS, Ceftriaxone, Ceftazidime, Cefpirom,
Cefuroxime, Sulperazone, Omeprazole
: Syringe 10 ml + 2 needles (no 18 & 23)

: 3.1/ preparation

Group D: ready to administrate through IV infusion, such as Ciprofloxacin,
Metronidazole
Group E: IV infusion with piggy bag less than 100 ml, such as Amikacin,

Gentamicin, Cloxacillin 2 g, Clindamycin, Doxycycline, Phenytoin
: NSS 100 ml + syringe 5 ml + needle no 18
:14+1.37+0.51

1 15.88

Group F: IV infusion with piggy bag more than 100 ml, such as

Cotrimoxazole, Quinine

: NSS 250 ml + syringe 5 ml + needle no 18
:15+1.37+0.51

:16.88

Administration costs / day

1. IV line for injection set = IV set + extension + medicut, this set stand for three days (direct injection)
= 8.8+ 15+10.17

= 33.97/3 days
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= 11.32/ day
2. IV line for injection set = Heparin lock + IV set, this set stand for three days / +
(IV infusion) syringe 2 ml + needle no18 / day
= 12.84+8.8/3 days + 1.17 + 0.51/ day
= 21.64 /3 days + 1.68 / day
= 7.21/day +1.68/day
= 8.89/day

Mean administration cost = 11.32 + 8.89 /2 day

20.21/ 2day

10.10 =~ 10/ day

Labor (nurse) costs = 20/injection

** Cost/day for oral administration: Acquisition costs only

Acquisition costs: Price of oral drug
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