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Antimicrobial Drugs Used for the Treatment of Methicillin-

resistant Staphylococcus aureus Infections

Aa

a 6 a a (4 s fana (3 =
PIUNY WALRBWIA, N.N.*; dsen 31 YANNTNEY, N.U**, 7787 TAUIAAGLIYT, N.U.**; a§mﬂs

v q

“nd7 RUNEIRTRG 1558 Sw‘fi'@uuqa, 0.3

a a & [ a 4 o faa & Aa A
p1Yio welwawsd, Used 5 amdsngd, 1331 SeIdaeilaY, agmAs “nsa 51, 1336k
ansimwuna. n1slordmgagnlunissnmlsadaiie Methicillin-resistant Staphylococcus

aureus. 115 130 ‘vassulsoneguia 2555; 22(2): 85-95.
JIUTIL R

myinslsndaifa Methicillin-resistant Staphylococcus aureus (MRSA) lagnisifivdaya

o

agve \m‘?ﬁaﬁnywamﬁnmuﬁm37&/Uaa@n”ywadn7izfﬂm”7ugafw?u

daunasonarsaiougiislu 7ldsunaitedeidaide Methicillin-resistant Staphylococcus
aureus uazig13UNIING o4 Isaweniagwiasnsnl wend9Iuil 1 unTIAN 2550 9 30 dgurzu
1 v A o 6 = & I I I3 =
2553 Wyl giheddunaeimsdinsmiue 100 au duglng 83 1 uazidn 17 110 Falu
oy . A a A & A A a & > ;oA a &
HiheoudazTisaradnidadenatensy vsaminumsaageuni aluglvg e nsdedalu
nazu tdaa awlwdn fs nrdadeniAmiiuazifaiiogen  MIUUULUAKNIIITEG AT
lumssnmlsadaise MRSA luglngjuszian aulngiidlunisinsuyy monotherapy lawen
UULUAUMTINBIUINUSE avefilguIndl afia vancomycin WamIinm) wud1 dlngiliaants
J nﬂ: o a a & o “ll: v
A% 62 a3y (308as 70.45) uast gFimennisdaiio MRSA 91uu 5 A3 (3028% 5.68)
' = = & o A a s o £ o
AN 13I0T% 16 ATY (Fa88s 84.21) Uazt gFInanmadaiia MRSA 91%3u 1 A39 (39888
5.26) msuaInTlainse gdenmslguawy 18 a3y 1AReIn vancomycin 16 A9 lAun
AwunEn 7 a39, drug fever 3 A%d, red man syndrome 3 A39, 81N139%¢ 3 AT U linezolid
2 a39 laun naznamaana 2 a5
X . & o a A o o a &
snaldd1 vancomycin 1fluendrugadniignidenlslunisinmisadaize MRSA wn

> &9 o o Ao = o
7 . @Zu25JWU7U7ﬂ?W7ﬂJﬂ5m ZWNﬂﬂ777ﬂH77’)@7“5’?31/?7771/1/579@!75/” J

a1 Mamy: lsadalsia Methicillin-resistant Staphylococcus aureus (MRSA)

*mMeArun Il e e e a3 gwasnsalumingay
370N TE @TUMAA  1WIMTUSUIANNA INTIN AL Ten @3 quaaﬂirﬁumemmﬁm
ek fpun InITy Isawmmm;wmamni



86 wautn Inssulasngus (desmalng) M3 190 TnIsulIneIIe

Puttilerpong C, Mahapirom P, Ratwijitwet S, Sittiwasutha A,Ittiwathanakul W.
Antimicrobial Drugs Used for the Treatment of Methicillin-resistant Staphylococcus
aureus Infections. Thai Journal of Hospital Pharmacy 2012; 22(2): 85-95.

The purpose of this research was to study the outcome and safety of antimicrobial
drugs used for the treatment of Methicillin-resistant Staphylococcus aureus (MRSA)
infections. This retrospective study collected data from medical record of in - patients that
infected MRSA and admitted at King Chulalongkorn Memorial hospital from 1 January
2007 to 30 June 2010. A total of 100 patients included in this study were 83 adult
patients and 17 children patients. Each patient may be infected several times. Most of
infections in adult patients were sepsis while in children patients were skin and soft
tissue infections. Most of antimicrobial drugs regimen used for the treatment of MRSA
infections in adults and children patients were vancomycin monotherapy in the first and
last regimen. Treatment outcome in adult patients were improved 62 times (70.45%) and died
from MRSA infections 5 times (5.68% ). In children patients, they were improved 16 times
(84.21%) and died from MRSA infections 1 times (5.26%). Adverse drug reactions were
found 18 times from vancomycin 16 times (drug allergy 7 times, drug fever 3 times, red man
syndrome 3 times and other symptoms 3 times) and linezolid 2 times (thrombocytopenia
2 times)

In conclusion, vancomycin was the most antimicrobial drugs used for the treatment
of MRSA infections at King Chulalongkorn Memorial Hospital with good outcome and

high safety.

Key words: Methicillin-resistant Staphylococcus aureus (MRSA) Infection
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wiadwwaniy 59 7 (Fouaz 71.08) WAL
24 311 (Jowa: 28.92) 'ausl,mgﬁmqmnﬂﬂﬁ
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f.a 3 duduusn ldun Amisuanftaibadan
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Methicillin-resistant Staphylococcus aureus

2. WULBHBAITING
WaR TN Ty auUULABAITINHILIN
auTIwIUATITEINIAALTa wud g ulng
ld3usnuuy monotherapy utiniduglng 83 a3
(Souar 94.32) UazLAn 15 A39 (Fa8az 78.95) lag
a o, v P A .
pfgiaelaiuuni @ e vancomycin uaz
o B A A v o . .
At ufiindearldTunminwuuy combination
therapy @9l @4lua1919 3 LBulduanuLUY
wnun13Tne aviefdiae ulngldiunns
SN UL monotherapy uuaduglna 86 a3
(Souaz 97.73) UazLAn 15 A39 (Fa8az 78.95) lag
A o va A A . o
pgiheldsuanni @ fa vancomycin @U@
a a a o
Tua1s19 4 WellSeu g uuUULN®NITI NEN
winuaz avie wudl negluaiuazian lasuen

. s
vancomycin WUU monotherapy LWNT%

Fwmian (Fouaz) Swandlna (Sewaz)
Hoyanaly N=17 N =83

LN

- 8 12 (70.59) 59 (71.08)

- AN 5 (29.41) 24 (28.92)
szuzinansnEaa wlsaneua
(mm'ﬁlﬂﬂhLﬁmmummgm; ) 68.35+58.30 59.82+49.02

@119 2 IWIUASIVRINTRATETIUUNANLS D TG AT
I (Foaz)
VSamiiaaite 1in (N=19) Hlwg (N=88)

- N3zl L§ea 5 (26.31) 33 (37.50)
- fawluaziilofiasen 10 (52.63) 29 (32.95)
- madud e 1 (5.26) 8 (9.09)
- mMadwmala 2 (10.53) 6 (6.82)
- nls:@mm:*’ﬁa o (0) 5 (5.68)
- Aug* 1 (5.26) 7 (7.95)

“auq loun wes au 'la viewnd
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@139 3 uuuwumIInsuInAlEluminmlindeie MRSA lwdnuazglng

LUULAWBNITING/ I8N

Monotherapy

- Cloxacillin

- Dicloxacillin

- Amoxicillin

- Amoxicillin/Clavulanic acid

- Ciprofloxacin

- Ceftriaxone

- Ceftazidime

- Clindamycin

- Penicillin G Sodium

- Linezolid

- Teicoplanin

- Vancomycin
Combination therapy

- Amoxicillin/Clavulanic acid + Cefotaxime

- Cefazolin + Ceftazidime

- Ceftriaxone + Clindamycin

- Cloxacillin + Gentamicin

- Vancomycin + Amikacin

- Vancomycin + Ciprofloxacin

- Vancomycin + Ceftazidime

I (Foaz)

ein (N=19) flnal (N=88)
15 (78.95) 83 (94.32)
4 (21.05) 6 (6.82)
o0 (0) 2 (2.27)
o0 (0) 1 (1.14)
1 (5.26) 5 (5.68)
o0 (0) 1 (1.14)
0 (0) 1 (1.14)
1 (5.26) 1 (1.14)
o (0) 1(1.14)
o0 (0) 1 (1.14)
o0 (0) 2 (2.27)
o0 (0) 1(1.14)
9 (47.37) 61 (69.32)
4 (21.05) 5 (5.68)
1 (5.26) o (0)
o0 (0) 1 (1.14)
o0 (0) 1 (1.14)
1 (5.26) o (0)
1 (5.26) o (0)
o0 (0) 1 (1.14)
1 (5.26) 2 (2.27)

@139 4 uunueum I areflflunisinslindeiioe MRSA luanuazglng

LUULRWNNII AR/ II8NTEN

Monotherapy
- Amoxicillin/Clavulanic acid
- Cefotaxime
- Ceftazidime
- Fosfomycin
- Fusidic acid
- Linezolid
- Teicoplanin
- Vancomycin
Combination therapy
- Vancomycin + Amikacin
- Vancomycin + Ceftazidime
- Vancomycin + Fusidic acid

- Vancomycin + Gentamicin

F1un (3azaz)

1in (N=19) dlugl (N=88)
15 (78.95) 86 (97.73)
2 (10.53) 1 (1.14)
1 (5.26) o (0)
1 (5.26) o (0)
o0 (0) 1(1.14)
o0 (0) 1 (1.14)
1 (5.26) 4 (4.55)
o0 (0) 5 (5.68)
10 (52.63) 74 (84.09)
4 (21.05) 2 (2.27)
1 (5.26) o (0)
1 (5.26) 1 (1.14)
o0 (0) 1 (1.14)

2 (10.53) o0 (0)
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3. HANISSNEN
' o a ak & o
mlmy;dﬂ'mmmmsmu 78 A39 (3auaz
72.90) LaRnsannansnslindaiia MRSA
] ' ' Yo a dlg’
ludlng wudr ulngigidasfonnsdau ez
L . ak z
A39 (50882 70.45) UAz@NMTIIAUW 26 A39
(Fewaz 290.55) uvadugilengn a7 lUsnEnN
T5awenunadn 5 39 ($0az 5.68) wazgiilen
Vedia 21 @39 (Sewar 23.86) lapl"wdiaan
mMIAaia MRSA 5 a3 (§auay 5.68) uazl o
Fiaan unqaug Nhilinsiaza MRSA 16
A39 (Seuaz 18.18) uWanNTIN®IlIAGALTE
=3 1 ' Y &/
MRSA Twén wudn “wlwggthefiaonns@au
& % ad &
16 a39 (F08az 84.21) UAzeIMTLNGTU 3 AT
(fa88z 15.79) LLﬂaLﬂuQﬂ’mﬁQﬂ a7 lUsnenn
A & 9 X A
Tsawenunadn 1 a39 (Fouaz 5.26) wazihef
V%% 2 a3 (Sewas 10.53) lagl sTiaanms
faire MRSA uaz wwaaus Nlilinideise
MRSA 88198z 1 a3 (S0uaz 5.26) Gl @l
A9 5
4. ansbinellse 9@

WanNaTadInNYaaanyannnls by
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Methicillin-resistant Staphylococcus aureus

prdugadnlunisinslinfaiza MRSA lu
Haonanue 100 Me wdarToatadniglde
FUIRTWINE 1 siarTenanuriaTInnwlung
INW Lng}”ﬁ’aUm\‘manvlﬁ%'umil,ﬂﬁwuﬂm
pduadnlunisinm Wafiansondwiuason
;jﬂwﬁﬁ%’umﬁmqa%wﬁwm 167 @39 WU

| R & Y Y a &
oMy sz afannslfendiugadnninae
18 a39 lasfedu wnaies 2 zile fe
vancomycin Waz linezolid 1@ IUIATN
A . a | R & @
aug ldwunsifieeimslifedse sdanmsls
8N

Fayansld vancomycin MInua 96 A3

| R & & o

WU LINILTz 96 16 A39 (Fowaz 16.67)
léun 1Aalu 7 @39, Drug fever 3 a39, Red
man syndrome 3 A39, TuniuaznaInuIn 1
739, leucopenia 1 A3Y WAz pancytopenia 1 A3
Tuwmeinisld linezolid 5 A39 WU L4l
etz 96 2 a39 (Fewaz 40) ldun thrombocy-
topenia 2 A39 Gd Adlua1eA 6 lasgiled
a ﬁ‘ J ] ] Qs dl
WeRuin  wlngazlasumsud lulasnmsiaan

Tl Fnafiedulumsinm

@139 5 Hansinsliadaa MRSA ludihodnuazging

WNANISINEN

Improve
Not improve
- Death
* Caused from MRSA

* Other causes

- Transfer

I mw (Fouaz)
1in (N=19) dlwgl (N=88)
16 (84.21) 62 (70.45)
3 (15.79) 26 (29.55)
2 (10.52) 21 (23.86)
1 (5.26) 5 (5.68)
1 (5.26)" 16 (18.18)""
1 (5.26) 5 (5.68)

* Other causes 'laiA Pneumonia infected with P. aeruginosa

** Other causes bain Alcoholic cirrhosis of liver, Bile duct carcinoma, Bonchiectasis,Calculus of bile duct with cholangitis, Chronic hepatis

B unspecified delta agent status, Collapsed vertebra not elasewhere classified, Crohn’s disease of small intestine, HIV disease resulting in

mycobacterial infection, Idioplathic aplastic anemia, Malignant neoplasm of bile duct carcinoma, Malignant neoplasm of intrahepatic bile

duct carcinoma, Malignant neoplasm of pyriform sinus, Multiple myeloma, Surgical operation with implant of artificial internal device
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A1319 6 ANMTbaNIUTE aﬁmﬂmﬂ"ﬁ”mﬁwuga%wiumﬁﬂmiiﬂaﬂL%a MRSA

FImwnase (Fauaz)

anslainedse 9@

* IU%ﬁWLLﬂtﬂgdﬁUQN 1
* Leucopenia 1

* Pancytopenia 1

* Thrombocytopenia =

Vancomycin (N=96) Linezolid (N=5) mﬁmqa%wﬁuq (N=66)

- Tainy 80 (83.33) 3 (60) 66 (100)
- nuanslaiisilse 9d 16 (16.67) 2 (40) o (0)
* finfiu 7 - -
* g3 Manmslgen (Drug fever) 3 - -
* Red man syndrome 3 = =

andsaua
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91NN 65 T°° TasuSmiinunsaade
MRSA wn#t aluglug ldud lunszu 1fes
Awisuasiiioiosan  eandeIRUMIANIIVEY
Edwards JR lull e.e. 2009” uaz Fridkin SK
Tul) A 2005° “wlwdnuSnmfiinumsaaie
MRSA mnﬁq@ Ao Usnmfmiliuazitode
81 J098937 Aa lunIzw 1§0e  amAdaINLAT
fnwuad Kaplan SL ussame Fowumsaaide
ARmsuaziiteifedauunni 0
WITULDLUNUM TN VRINIBUERE T
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therapy udi ulngjgthoazldiuowuy mono-
therapy mqwaﬁ;\?ﬂaﬂﬁ%’umuuu combination
therapy 819418991NABINTMIL SUNTVBILN
\ariaite MRSA LL&:ﬂiﬂUﬂQNL%@guﬂ LB
\TouuailiSounsuay Lﬁaﬂmsmﬁagmmmmu
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LﬂuﬂwﬁﬂsaUﬂquL%a MRSA 31N ITMUL LA
MITNBNIN U A9lA AU m‘*?‘i;jﬂ’miﬁ%’ﬂmmu
Lmums%'ﬂ'mLLSﬂawvl,ajﬂsamqm%a MRSA 348
msﬁ‘{mﬂﬁ'ﬂuLLUULLNumﬁﬂmLﬁalﬁmamgu
ez 1anInfnsaa MRSA & Immﬁgmﬁan
IFannit 9 Ao vancomycin

lugthedlng ulwgazldiuem vanco-
mycin WUU monotherapy Nﬂﬂﬁqﬂ Aatdn
Sounr 69.32 anSouisusfildlunuuunm
mynsuInny avie wud wlwgiheldTy
MR UL LRI N B A URUINIIN TSN EN
Iiﬂ?l@ll,%a MRSA «a4 British Society for Anti-

microbial Chemotherapy'® uaz anaulindaiza
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voddszing wigalin’ laNaToneduIaTw
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g y . & ¥
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therapy 1% n31T81 vancomycin $2unY fusidic
. & X A v A A &
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. . py - . &

1 fusidic acid 310U lun13snelindace
MRSA 39uuzinl#lgen fusidic acid 397U
BINgNA Y 1 vancomycin uazluuuzilwley
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a dq/ v 1 =) U .
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combination therapy % 1 vancomycin 3%
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W8z vancomycin 3INNU gentamicin naftana
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Methicillin-resistant Staphylococcus aureus
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Chutinara W, Thongsodsaeng S, Khanthahat S. Outcome of Adjustment Dosage of
Antibiotics in Patients with Renal Impairment. Thai Journal of Hospital Pharmacy
2012; 22(2): 96-105.

This study was aimed to evaluate the coverage of antibiotics dosing adjustment
in patients with renal impairment, factors and physicians’ acceptance to antibiotics dosage
regimen adjustment, and drugs saving cost from reducing antibiotics dosage in patient
with renal impairment recommended by pharmacist. The study was descriptive design using
one group one measurement, and was prospectively conducted in patients hospitalized in
Udonthani hospital. Patients with renal impairment and serum creatinine >2 mg% who
received one from 16 items of antibiotics between January to April 2010 were recruited.

The 251 from 270 prescribings (93%) were monitored and 90.4 % (227,/270) need
dosage adjustment according to renal impairment. Factor influencing the acceptance of
doctors in dosing adjustment was creatinine clearance (CrCl). The dosing adjustment
was conducted when CrCl<15 ml/min: Odd ratio = -0.99; 95% confidence interval (CI)
0.189-0.730, p-value=0.004 and CrCl 15-29 ml/min: Odd ratio = -2.040;, 95%CI 0.053-
0.320, p-value=0.000. The acceptance of doctors in antibiotics dosage regimen adjustment
by pharmacist were 63.8% and value of drugs saving cost from reducing dosage of antibiotics

in patient with renal impairment by pharmacist recommendation 61 times were totally 121,739

baht.

impairment and save cost of antibiotics use.

It was concluded that pharmacist could adjust antibiotics dosage in patients with renal

Key words: adjustment dosage, antibiotics, patients with renal impairment
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Phosena O, Sricharee S, Tembeab N, Dornchot K, Mhongput P. The Outcome of Pharmaceutical
Care in Patients with Diabetes Mellitus and Hypertension by Pharmacists at District Health
Promotion Hospital. Thai Journal of Hospital Pharmacy 2012; 22(2): 106-14.

The purpose of this research was to study the outcome of pharmaceutical care in patients with
diabetes mellitus and hypertension by pharmacists at district health promotion hospital. The study
was randomized-controlled study with unpaired-Z test method between the control group and the
intervention group, using data from home visit form that pharmacist noted when visit patients with
diabetes mellitus and hypertension. Only patients in the intervention group received pharmaceutical care
by pharmacists from district health promotion hospital.

Mean age and gender of 378 patients in the intervention group (315 female, 63 male and mean
age of 41-60 years = 49.74%) and 357 patients in the control group (290 female, 67 male and mean age
of 61-80 years = 53.78%) were not statistically significant different. Number of diabetes mellitus
patients with blood sugar toward targeted level (80-130 mmHg) in the intervention group (147 patients,
38.89%) was more than that in the control group (113 patients, 31.65%) with statistical significance
(p-value<o.01). After 3 times of home visit and counseling by the pharmacists from the district health
promotion hospital, number of patients with a trend of lowering blood pressure consecutively in the
intervention group (178 patients, 47.09%) was more than that in the control group (104 patients,
29.13%) with statistical significance (p-value<0.05). Average blood sugar of patients in the control
groups (154 mgsdl) was significantly higher than that of patients in the intervention group (149 mg/dl)
after 3 consecutive visits by pharmacists (p-value<0.05). For the diabetes mellitus patients with
co-existing hypertension, the outcome of lowering blood pressure in the intervention group (264
patients, 69.84%) was better than that in the control group (210 patients, 58.82%) with statistical
significance (p-value<0.01). Average blood pressure of these patients in the control group (134,85
mmHg) was significantly higher than that of the intervention group (123/75 mmHg) after 3 consecutive
visits by pharmacists (p-value<0.01).

The outcome of pharmaceutical care from home visit and counseling by pharmacists in district
health promotion hospital was shown to significantly decrease blood sugar and blood pressure in
patients with diabetes mellitus and hypertension. Thus, this study emphasizes that pharmaceutical care by

pharmacist can improve the effective of the treatment.

Key words: Pharmaceutical care, district health promotion hospital
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Wannagoon S. Effect of Pharmacist Participation in Patient Care Team for Continuous
Ambulatory Peritoneal Dialysis (CAPD) Patients. Thai Journal of Hospital Pharmacy
2012; 22(2): 115-22.

This study aimed to determine the effectiveness of counseling by pharmacist in patient
care team for continuous ambulatory peritoneal dialysis (CAPD) patients in terms of know-
ledge of drug indication, non-adherence to prescription, and to identify and prevent
drug-related problems (DPRs). This prospective study included 30 CAPD patients who
came to the CAPD Clinic, Out-patient Department, Phatthalung Hospital from January to
August 2011. They were consent to participate in the study and received at least 3 pharmacist
counseling services. Questionnaire and test were used to measure medication adherence and
patients’ knowledge of drug indication. The results showed that most patients were female
(53%) with an average age of 49.3+1.57 years. The most frequent used medication was
anti-hypertensive medication (97%). Fifty percent of the patients received 6-10 drug items
per day and 47% took 11-20 tablets per day. Average daily number of tablets was 13+1.03
tablets. About 67% of thirty patients were non-adherent to medication. Counseling by
pharmacist significantly reduced the number of patient who did not adhere to the medication
in each DRP except self-adjustment of drug dose (p-value<0.05). Patients’ knowledge
significantly improved from 65.95+1.84 to 76.94+1.60 (p-value<0.05). Pharmacists as active
members of the CKD patient care team can play an important role in correcting DRPs,
increasing patients’ knowledge of drug indication which, in turn, leads to the effective treatment

and maximum benefits to the patients.

17 150 InIINlsIweNLa

Key words: Chronic kidney disease, continuous ambulatory peritoneal dialysis (CAPD), pharma-
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Apaisawat S. Comparison of Acute Adverse Reaction between Alternate Day and
Once Daily Administration of Amphotericin B in Cryptococcal Meningitis Patient.
Thai Journal of Hospital Pharmacy 2012; 22(2): 123-32.

The objective of this study was to compare the acute adverse reactions nephrotoxitity
and hypokalemia, between 2 milligram/kilogram alternate day (AD) and 1 milligram/kilogram
once daily (OD) of amphotericin B in cryptococcal meningitis with AIDS patient. The
retrospective observational study was conducted in department of medicine, Trat Hospital from
April 2007 to March 2011. Of 76 patients, 46 and 30 received OD and AD administration,
respectively. There was no statistical difference in acute renal failure between group [25
patients (54.35%) in OD and 19 patients (63.33%) in AD group, respectively] as well as
acute renal failure [13 patients (28.27%) in OD and 8 patients (26.67%) in AD group,
respectively]. Developing of hypokalemia was found in 32 patients (69.56%) and 19 patients
(63.33%) in OD and AD group, respectively which was not statistical difference. In
conclusion, there was no statistical significant ditferent of nephrotoxicity and hypokalemia
between OD and AD administration of amphotericin B in the treatment of cryptococcal

meningitis in patients with AIDS. The results are encouraging and should warrant further

17 150 InIINlsIweNLa

prospective clinical trials evaluating the acute adverse reaction with a larger sample size.

Key words: amphotericin B, alternate day, cryptococcal meningitis, acute adverse reaction
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cin B uazdswuanuiduisdaladediainyg
v o &o Aq o P ° oo
yausnuawiasnle  lapdwanilwoasinis
n38971l@ (glomerular filtration rate) MAAILAY
i@ tubular necrosis T4 1WITAATIIWLAINW
Aaund ldannisiesdidns fe nsiRuduves
serum creatinine Wa¢ blood urea nitrogen
(BUN), hypokalemia, hypomagnesemia %

| R & A o o4 A A
NI MIRIUTE IALUUITaTINNY Aa laR@aa19
79%@ normochromic normocytic anemia 83
910 amphotericin B inaaan1s Mdilatiea
18 wdnzlafiaasit qwnnnaudu n1zdnd
"L“"‘" 8-9
dlilangasn

A .. A A Aa

1$48991N81 amphotericin B 610333736
g1UTeNN D 15-48 TN v bwiAauwIAaniy
- . e o oo X
UIN1787 amphotericin B UWUUIULIBIUT W

10

las Techapornroong WazaAms'® INUIMUINA

Tudihelsaoia aassnt vaslanaanaa

N13UIMWI387 amphotericin B wUUIWLI W
(@ 2 Aadnsudanlaniudain UIW1TINT9
naaalRaaandunian 4 1alug) Jusz nEawla
WANEINNUNITUIRITUILLLIUGLATY (WA 1
Jaansudanlaniudain USHITEINIIRRLALEEA
anfuiar 4 1alag) lasennshinedse 96
lourd nnzanuiduiudale szaulnun 1 Honlu
WRaaan waznly maﬁamniwmﬂﬁuuunni’u
LANNTANBHIEY 1UTABAZAIAL ANIANTANE
a =) 1R 6 a

WIsusuensldnelse sd289n1sUTHITEN
amphotericin B WUUIBLIWIW NUNIIUIANT

o & A | R & LY
PMUUIUAZATI WUIRaMThiNsUse 96 laun
mazanuluiudale szaulwun Bouludea
o waznl lduandronn

=2 & 2 ao & A a

nsansaTIRiitandss sdNelToy
=) 1R 6 . .
Wy lainelse sfvas amphotericin B

=1 6 a > =}

WM T RINIUTE IFULUUBEUNEY Ao AN
uisdalawazszaulnun (Fouludaaan
a &/ e U .
\induannnsinsdag cryptococcal menin-

gitis @881 amphotericin B WUUIWLIWIWUAS

INATATI

RUVNANT
A122 glomerular filtration rate (GFR)
AARILDYUNAW RN Qﬂmﬁﬂ'w GFR aaad
Fapaz 30 9N3zAU GFR Wugunaulden am-
photericin B 9% luardfialasnaldazls
MHNBEN991891 10 GFR aaaduinniniesas
o A o A o A . &

30 o N 7 waasulwen faddu acute renal
failure WAZWINAARININNINTOLRZ 50 4 TUN 7
o A o A . & .
naasulwen fodnilu severe acute renal failure
lagnsAWIUIZAL glomerular filtration rate

2zl% 115189 Cockceroft and Gault
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azlaun WGoaluidoan wunods
msdszaulwun Foulwdeaainin 3.5 Had-
8adruauridediny nwiedthofiszaulnun 1Bow
AARININNTY 0.5 ARRDAINLAUNGEAAT 3NN
szaulwun Weouluifeananldsusn ampho-
tericin B Lﬁagﬁw"lﬁ%fmnvlﬁuﬁa 7%

21015 laNedse 9da1nN1TUSTHITEA
(infusion related events) Tumsenmeisng 2
01m137 A1y fe 4 uazermInwn U

Azl wunells amnnd andn 38.3
ssrmaady  SalagldUseniald nasenisu
1521 amphotericin B lUusa 4 - 6 72lag

vad Aennipazléiy premedication
fawnNIUIAI381 amphotericin B laun aslet

931 normal saline solution (NSS) 13u1a3
500 §8aaT UIWIsoAlasniTnsaldinaea
doasagsdatfianiuwna 2 T lusnaulien
amphotericin B uazadlwen chlorpheniramine
maleate 4 Na&NIWLAZ acetaminophen (para-
cetamol) 1 n5¥ UIwspnlasmssudszmueig
%5UN1TL@38usn amphotericin B 14nns
azanoenlu 1391 5% dextrose 1U531a3 500
fadaay Mluwawia 1 Nadnsudenlanindain
imsgmanaaadeaaduig 4 alug {u
I8 14 % luauie 2 Fadniudenlaniude
% UTwisenlagnisnoainnaealienanatng
darftosdlunm 4 57lus Wuna 7 039 lugae

VIAN 14 W%

35n15398
=3 24/:: =< a a £
Asans i TunsansEs nauuugan
a4 (retrospective observational study) lag
s °ﬁiﬁﬁ]ﬁagaﬁnﬂLﬁ‘ﬁi:Lﬁﬂmjﬁw’lwﬁNﬂ .4l

=3 a = =) U
2549 D9 2554 lasdUszonInsdnen Ae gﬂw

17 150 InIINlsIweNLa

AlasunmAdssinthoidulsaea © wazlasuns
Fhdbinduliaidedu wesdnt vaidlanaanes
(cryptococcal meningitis) "IUAI8H19NANEN
A X A va Aa o 4 & A
CERRHIGE Alasunisidaasindulsaie
W ya9ont uastlananaas wazldsun1Isnen
dlulsawenunaamalaslden amphotericin B
LN ANTAALRENNNNTANEN Aa Hhonaigann
' A @ A oA o oo I o
niwiewinay 14 I AdhFumsinm o verie
9143N77 Tyanguiaasna wazldsunissnm

v .« e ' [ v '
@28 amphotericin B Julnumaaasn laun

R AA o o . & I
dilhenddayanisinwld wysol  duilszney
U A v a va 1 =1 Qo U
drplilinanisdesdjuanisneunianas lasy
g1 nIoAnanTIEL b 1wTandSouieuld ey
o A o o o A A '
Ed‘]J’JEI‘YIEI’]Elvl,ﬂi‘uﬂ’]iiﬂi:}’]‘ﬂiidwEI’]‘LHﬂauﬂau
7 7% 89301 en amphotericin B

YRIANID LTI ﬁwmmuuuﬁagaﬁvlaj@ia
e lasawimanmadfeuntas GFR fiann
ni13asas 50 (severe acute renal failure) a9
Turakazame’ oYy 178 318

nsusKusen wdadu 2 mjm mjmnn
udasfldiusn amphotericin B lasnns
UIRITOLUUIRAZATI 'é'nnsjmﬂumiu%mim
WULIULI W I@mﬁuﬁagaﬁm@ﬁuﬁ 1 WEIU%

= =1
2549 19 31 AUAY 2554

WwIeaalunnIuit e LLuuﬁ'uﬁmTaga
{ U v &/ v 1
7le $199% (case record form) 'laur wuy
v R o < o o A va
uu'ﬂﬂmagamvlﬂ Tayan1eiesd juanisvas
drhe lasldiSnsnumuuazdasandayaain
nrizdougdianlu (IPD charts) léun daya
nadizrinie af lsaduaar engdaele
JU WATHANNIATIINWIUUANT naIa Ny
azvimsdszdiuenislifslse sdvesgihelas
IFuuuilszifiu Naranjo’s algorithm

N133LA3TATDYA U AINANIANBUT
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MIusrIssnaalnmassw I uuuiwiwiwiy wUUNNTH

wW3Twi lasldaaud uazseua: wazne au
A WRuSIziengunsdne  lanld 6@
Chi-square test WIUN1ING aUAIULING
w8z Mann-Whitney U test MIUNIINa au
o ' A ' @ o o o A o

dusdaiiiay A1szaune MeNszau P<0.05

@
4

N1TAIEHEN Aanavnualdldsunsy u5a3u

SPSS version 11.5

NAaN1SAN®

ﬁﬁa;&agﬂwﬁ'mm: N MMIUMINATIER
MM B 01 318l LLﬂaLﬁuQﬂwﬁvlﬁ%'um
amphotericin B LLuunﬂ'ﬁ'mﬁmu 50 318 LA

WUUAWAWIM 3% 41 18 g1 15 e 9n

@159 1 é’nwmxﬁﬂﬂma&@’ﬂw

Tudihelsaoia aassnt vaslanaanaa

ANENINNANTANT Lﬁaaﬁnﬂgﬂwvlﬁﬁm"lﬂﬁw
M35 m [5anenuadn Gatie sundenis
Wen 76 v lamdunguuinissiuuunniu
46 38 UASNAVUIWITUMULIULINIU 30 37
(91919 1) pjﬂwﬁg\a 2 ngutdugdmouinnin

% 1%

Wiy (Jo1p¥esas

U

76.08 WAz30UAT 80.00
awuaay)  uazdaeny ednguilangivinnu
Y & ' Lo P R &
(FpuguweIns 2 ndu winu 37 U) giheng

i LA o o \
2 ngu wnnldiliadszindila wansaned
A auannazldldlfulanewldiy ampho-
tericin B gthonguiuinisouuunniuldiy
g13nsImlIaawIn 10 g (Fewaz 21.73) 16

Supndu HIV 5 578 (Sewas 10.86) uazlasy

3A5n13U3KI987
VI IEMULNNTH USHITL UL IRININ
Hayanaly (Fwandihe 46 319)  (Swmdile 30 )

we [31mw (Fa8az)]

T8l 35 (76.08) 24 (80.00)

na 11 (23.92) 6 (20.00)
mqb(?J)

Urgn 37 37

I 16-79 23-54
Tsailsenen [3wm (Fasaz)]

1aid 36 (78.26) 24 (80.00)

lsaimlsn 10 (21.73) 6 (20.00)
ﬂﬂéuﬁé‘ﬂm‘lé‘%’u [31wau (Fauaz)]

1ai'ldsum 29 (63.04) 12 (40.00)

gniwlhy HIV 5 (10.86) 10 (33.33)

gsnwInlee 10 (21.73) 6 (20.00)

Fluconazole 10 (21.73) 12 (40.00)
Glomerular filtration rate (GFR) (§adans/u11)

Anadp=AndBIuNa TN 106.96+35.91 89.80+37.68

(J58371) (106.00) (88.00)
szaulwun Boalwdaananlasusn
(Faddainianri/ans)

Anadp=AndBIuNa TN 3.90+0.69 3.96+0.62

(J58371) (3.75) (3.98)




128  waun anssulssnguis (Usznalng) M3 190 TnIsulIneIIe

o

o1 fluconazole 10 1y (Fasaz 21.73) Wiy photericin B wuunniu Headsugiuvadszay
nguuInspuuuiwduinldiuoinsimlin . GFR (106.00 fafniudaiadfas) 71 _Ini
I 10 Mo (Feuar 33.33) ldiuendw HIV  nduuinssuuuiwduiu (ss.oo fadniuda

6 8 (Sauaz 20.00) uazlesupn fluconazole  La%AAT) (@1719 1) wdhidanudrenie 4a

12 978 (Y88az 40.00) ;jﬂwﬁu‘%msm am-  (p-value=0.530) (@319 2)

a o . . A o ~ X & :
AW 2 MINAANIG glomerular filtration rate uazmatfsuunasszaulnun @ou 1uaﬂmm 2 NQY

naadieau35u3nnsen amphotericin B

n1sanaduad GFR UIITEIMULNATH USUSEMUUIRINTI
MnAINawn133ne (baseline) (IMMINATINIIINE = 46)  (IIUINATINIIINYY = 30) p-value

@1 GFR uazmsidsuuilas
w ol dnadusAndoauuanasgu (A1dsegu)

@1 GFR rlauisalien 106.96+35.91 89.80+37.68 0.530*
(106.00) (88.00)

én GFR naslen 71.79+34.68 64.18+33.35 0.345*
(65.18) (50.99)

1 GFR fiifsuudasanniaunisinm -35.15+40.62 -25.62+48.68 0.358*
(-38.18) (-31.25)

fnfauazuas GER fiuasuudas -28.49+32.31 -12.65+70.61 0.189*
INNAUNIIINGN (-40.89) (-35.55)

mslasuulas GFR mmnmeﬁmwgmnwaa acute renal failure
w auduauwan (Fasaz)
mnasinsiasuuiasiasas 30 anen
nauwn133ne (acute renal failure)
- GFR aaiaaniniagas 30 21 (45.65) 11 (36.67) 0.438"
- GFR aaunninagay 30 25 (54.35) 19 (63.33)
mnasinsiasuuiasiasas 50 e
naun133ne (severe acute renal failure)
- aaBaENINToLaT 50 33 (71.73) 22 (73.33) 0.879"
- 8ANINNI138LAY 50 13 (28.27) 8 (26.67)

nswaswuilasszaulnun 1o

frszaulnun @eanawsalwen 3.89+0.69 3.95+0.62 0.707"

enszaulnwun @aunaslien 3.3620.82 3.4620.73 0.560"

frszaulnun Eeuiasuua -0.53 -0.45 0.812°
NABUNTINEN

sammaianzszaulnun Foae’®
laiifa (31m) 14 (30.44) 11 (36.67) 0.572*
e (378) 32 (69.56) 19 (63.33)

*Man-Whitney U Test

* Chi-Square test

s o a3 - Ao o a b, a_an a ¢ a 4wy A o .
azszaulnun W@oua waneds mafiszaulwun Sonlwiaaanin 3.5 Saddadiuauri/das %Sagjﬂmmmuimm LDUNRARININAT

A _aa a ¢ a o a a . ve ..
0.5 URRDAIINAUN/AAT i]’]ﬂiz@lUI‘WLL‘Y] L‘HUNI%LR@V]T]?J%VLGITUU’] amphotericin B
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mMsuswissnaalnmassw 4 Lmui’mi’ui’uﬁmwuvgnfu

mMsiinanslainedse 9@
nrzanadnwiseale szaun1I80a9
9289 GFR luﬁﬂauﬁy’a sanguliuandenu lag
\Anudad1 GFR aaasiauns 35.15 (FAsBugIu
Wiy 38.18) lunguuinisewuunniu uaz
Jonaz 25.62 (ANTHZIWYNAL 31.25) lungu
UIRITLIMVUIWIWIN (01379 2) MIdsatdnia
drhoifineinrlifsdsr sdannzanudu
Awdolalapfaauizay GFR fiaaasuinnin
Jeoaz 30 3161 GFR ﬁugﬂu (acute renal
failure) wud’wjﬂwﬁvlﬁ%'um amphotericin B
wuunnTBLazLUUIwIwY I3y GFR N8aa
annnifesss 30 lusanilduanedreiu fe 25
Ty (Fouaz 54.35) uaz 19 38 (Fauas 63.33)
UG (1319 2) waskeResandimadaou
uwilas GFR fiwnninsesas 50 (severe acute
renal failure) wuiw;\]}“ﬁﬁn’mﬂﬁammmmﬂ
N138882 50 Iuﬂajuu‘%mimuuunﬂﬁ'uﬁ @

N _ININFUUTAITIUDDIWIUWIN (13 1Y w3e
Sounz 28.27 WAL 8 U WIDIDHRT 26.67 AW
fau) ualddve awne faudednila
~ A ° A
aaclwun iwwealwdanan n3Uszidn
Pgthofeemsldfals: sdananzlnun -
~ A b & oA P a o
Wwonluidaaawuinisdssiinlosfaainszay
Iwun Fonlwfeafianatadradesn a o5

Jaada3auTdedas anszaulnun 1Bouln

[
A A a

\Baaiug1unasannizulden amphotericin B

&

Tudihelsaoia aassnt vaslanaanaa

LLuunﬂfuLﬁmizﬁunn:IWLLﬂ wiouluiiaaen
N9 e amphotericin B (32 318 %380

o

v A ' 1 a
Fauaz 69.56) TININNIINGNUIHITLILLLTY
Vs (19 98 WI9350 63.33) ue bl

ane fa

1R 6 a . .
2115 laiMellse 9@a1nn1sUSHIseN (infusion
related adverse events)

nadsmfuigihofiaeinshifade o
91nmM3uTn3e1 (Infusion related events) wis 16
=2 Ao o A LY <
fnw1 2 a1 e de 4 uazenmIrw W
nasanisulden amphotericin B WaNNTAT8WL
Agienldiuen amphotericin B uuunniu
uazuuuIwiwinildawin 25 e uar 10 e
(59882 54.35 WAL 33.33 AWANGU) WA lUWL
ANVUANANINUDEIINRY A9 D& (91379

‘4 a v . .

3) @93nnsUsidinals Naranjo’s algorithm
wud ulngjagluszay “a1aazly” (possible)
wazrihenfainsnunn u Ae 25 1y uaz 15
T8 (Sauay 54.35 WAL 50.00) AINRIGL INNNT
U32181a78 Naranjo’s algorithm Wud1 %
Innjagluszay “onvazle” (possible) uazla
WUAWLANGI R IN%E ane 06w

A 1y a & ' A v
aansaaul “uazenfounwla 1w1sndsziule
Wasann ldnsuiniaan cryptococcal men-
. o . A a . . ) a
ingitis ®39tN®@31N8Y1 amphotericin B ®38LNa

NMILEITUEN tramadol NlFNeIzIUaIN1S

HanI9uwu g e ldTue1 amphotericin B 1aafivue
1 ] (3 a
A1319 3 ﬂ']ﬂ']ﬁvlll‘WG‘ﬂiz JAITNNIILINIINN
UITEMULNNT® VI THMUDIRININ
Fayanaly (Fwandilae 46 318) (3 wandilae 30 37)  p-value*
wuneiiiaamsld 25 (54.34) 10 (33.33) 0.051
Fwuneiifaammnwna “u (chill) 25 (45.34) 15 (50.00) 0.711

*Chi-Square test
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150kNA

NEanIAn¥IUToUIAgUN1TUTRI I8N
amphotericin B ULUUNATULAZULUIBLINIY
Tiwuanuuandranuadieline agn1e Havas
Az glomerular filtration rate aARILALLWAY
S‘fmjﬂ’mﬁ"lﬁ%'um amphotericin B uuunnin
WATUULIWIWIY I GFR aaadldguwan (acute
renal failure) ¥ nAniNFauaz 30 lduandnens
ad9lty a9 0@ Aa IIWIN 25 uaz 19
70 (Fauar 54.35 WAT 63.33 GINAIAU) WAL
oI mIn1I8na92893z6u GFR a1nnin
Yauaz 50 (severe acute renal failure) Wy
Lﬁ@iquﬂwﬁvlﬁ%'um amphotericin B uuuyn
1 (13 578 wiafenar 28.27) unniluuuy
Tinin (8 1y wia¥ewar 26.67) ualid
Wy dwne 68 49 eaadeaRuMIANBI04
Techapornroong™® ez 187R"

naft D10 “wnadnszdy GFR Augiu
maamjuﬁ%muuui’uﬁui’u ﬁs:é’uﬁwnﬂwnaﬁ'u
ﬁvlﬁml,mm;ﬂi'u (88.00 WAz 106.00 VARANAI/
wfi/1.73 Mawes awanau) anadluladn ns
aaa9784A1 GFR lunguuinissnuuuiuciuiu
aﬂmﬁaﬂﬂiwmjuﬁu‘%mimLmunﬂ'ﬁ'u \fiaan
anudufindelafiinandisn amphotericin B
fnalasassrnlwifia renal vasoconstriction
nnalnues tubuloglomerular feedback nn3
¥ane tubular cell lapase iasanludugons
$19 sterol i cell membrane 5\1Ltﬁiﬁr§ﬂw
ﬁVL@T%'UMLLuui'uL’TWTszL@T%'Umiu"um@ﬁma U@
#2871 amphotericin B azfszuziaadl i la
ﬁaﬂmfmsjwﬁu%mimuwnﬂi'u Mldnauasen
fvinlWifia renal vasoconstriction 8a&9 A7
uiwde lafvesasauldde

a s lﬁl &) a ' =~
aniaaniay adﬂ’]']ﬁJL‘]_]%WHGIQVLGI Mo

17 150 InIINlsIweNLa

deoxycholate Niiua2azan8v89 amphotericin
B duavnany tubular cell lapass @d%un
windsu smslunsazasliagluzdaug
1% cholesteryl sulfate, lipid complex %38
liposomal complex zprsaanNuiduindala
U 1 dl o (=3 QI ‘3/ U 12-13
16 wddrpnllumITn Rz NN Iua28
MIUATIAaNIssEaulwun 1 Sunln
A 5 o o )
woaaen lavlfinmsilunmsiaszaunzlaun -
A A A &
Wouluidaauwnlouvadns Techapornroong WAz
wwwa waflle e fhefldTusn amphotericin
B Lmunﬂi'mmzuuui'uﬁu’?u Fszaulnun -
A A A A aa _a €1 a
WwonluliaaNanad 0.5 Ta88ATINAWIGORAT

°

W% 32 318 (7088 69.56) UAY 19 31U
1% o o A ' . o
(Fepas 63.33) @1ua1ay DIlULANEIIAUNNI
06  saAspInUMIITANEIAOUREIRNIVEY
Techapornroong™® waz 878"
AMUAAUNENIIAIYJUAN1IN 119D
wu'ldanmsuinns amphotericin B %an3an
QI J/ “4 . .
NIILANNTWYBRITEAU serum creatinine, blood
urea nitrogen uaznzlwun 1Soulwfaamm
'Y o o~ a aa ' =] =
wa? giNeNNRalING@aNeat19rie A N1z

wunfitfoululioas (hypomagnesemia) uwa

Wesanndesdjuanisveslseweiuiaaa

@
o o

N % Qs a A =) v
16 wndaszavuunidouluiionld a9
Asane IR i T5189 1 UNIT80RITRITEAD

a A =)
wunigunluifon
Ao A L R &

NAN1TIAULTAI0NT LNelsE 9fanns
vin13en wudgthefldiuen amphotericin B
Lmunﬂ"fmmzuuuﬁﬁui’u Fl9uwam 25 18
war 10 718 (Y088y 54.35 WAz 33.33) @NW
aaU (p-value=0.050) uazHilniionnsnun
W fla 25 38 Wer 15 M (3088 54.35 AT
50.00) @1ua1aU (p-value=0.711) lag'liny

>
o

ANLANEIBEINNY MAYne DAY 2 ngw
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mMsuswissnaalnmassw 4 Lmui’mi’ui’uﬁ'ﬂuuunni’u

TI 0AARDINUNNTANEIVDI NUTALRZADAY 11 bal
WUANLANAIDE198 %Y Man1e D@aluiss
1R 6 ~ 11 Gl
22481 TR IGNMILITWIIEN ' wdgias
nlasunmsuimiseuuuineiniu (lduen am-
photericin B lusuia 2 fadniudeilaninde
o & a o A . R &
1) wuluw ldunezwuwuemslddedse 96
nnmIvinsdesniingunldomniu (ld
Fuen amphotericin B lwaura 1 Jadniude
A o 4 o 2 o =1 A
Alansudaiu) Tagihpazlai  nnanuuaz/vwie
T vpnmainnnniu laofing 2 nduld
B197 protocol a3lTINEILAIMEaUAUNNTIY
' ~ A9 o . & o AN o
wandaipssmaeAliviuw dielunguild
FUBIMUUIBLIWIBTANG09IN1387  pethidine
WWBUIILNIEINITAUI 2Ny amphotericin
B ﬁaaniwmjuﬁiﬁ%’mmunni’u Lﬁaamﬂ@ﬂ’m
lafld3uen amphotericin B nn % 21 Imunn u
= ' 9 Aa ' AN o
nefiaaas  Iualdgunindialuszninenle
o o & A o ) a <
FUMSINEGTU T 90ARBINUANNAALAKINN
=< A '
n13AN®1Uad Techapornrung MNalNINa1any
21T INNIUTE 9A9INITUSHITO UL I WL TUIN
wasnduwuunniu  Geuddrazlifids dmynie
Aaa A | R & A
A6luwSoIv0IaInTANIUTE I891nNITUTHIS
TalalaatY
=< E AN Vv v A A
nnsanu tuaTenlaladadss  naw
PINITUTHITEINS aduuy  vldly 1w1Tn
ﬂsuﬁﬂﬁ’hmsu‘%msmLLuu’E'uﬁu’?uw%anﬂ’Tu

U nFan luandsn koI NIAN BV

1an 1591999
1 4 o C™ 6 o a 1

1. ngulaan ” “minlsaea “Tulsauszlsndiadans
NG N mum‘uq;ﬂiﬂ NIENTN 51T V. UAY
31N: http://www.boe.moph.go.th/files/report/
20100105-42788051.pdf i~ UAUTaYs 15 o
2554,
o £ a

2. Foue quw uD, A nmawntal, nga lum-

Tudihelsaoia aassnt vaslanaanaa

Techapornroong WLAZAMAE W6 DAANDINUNT
X A ' =
ANB1T09 NUTALAZADAE MNWUINBINITLNN

cd a & . ' o . Ao o @
U5z sdmiaduladnandranuadnefise ey
N9 D6

ANNNITAWIHIWIAAIDE1IABININNT
X ' 'y A X LR
fAnwiag1eaay 178 318 auUanDIaINIT N
U5y JABUULRIUNARINANITUTHITHILLLIY
Viudnuaznnin walun1sAnEIATIRT T UIN
@ﬂamﬁm 76 FUWNTH  INAMALENANLAN
@192890 N ThiNIUTE 98289NNTUSHITEING 2
aal] M ¥ Ao o @ aa g °
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Asawutmangkul S, Sathavarodom N, Supasyndh O, Pongthananikorn S. Effect of
Moringa olieifera on Glucose Tolerance in Type 2 Diabetic Patients. Thai Journal
of Hospital Phamacy, 2012; 22(2): 133-40.

This study examined the hypoglycemic effect of Moringa olieifera leaves-contained
product in type 2 diabetic patients by oral glucose tolerance test (OGTT). Seventeen
participants (6 males and 11 females) had completed the study. The mean age
of participants was 54.12+5.85 years. The mean levels of fasting plasma glucose (FPG) and
glycosylated hemoglobin (HbA1c) of the participants were 118.18+12.97 mg/dL and 6.10+
0.53%. At day o of the study, all participants were performed baseline OGTT. At day 7 of
the study, they were tested for OGTT after taking 4 capsules of moringa 450 mg. The
results showed that the oral administration of 1800 mg M. olieifera leaves were significantly
decreased plasma glucose levels at 90, 120, and 180 min (p-value=0.026, 0.047 and 0.028
respectively). However, M. oleifera also had trend to decrease plasma glucose level at 60
and 150 min (p-value=0.142 and 0.124 respectively).

In conclusion, this study indicated that M. oleifera leaves may be beneficial for
diabetic patients as the choice of alternative dietary supplement to improve the outcome of

the treatment of diabetes.

Key words: Moringa oleifera, glucose tolerance, type 2 diabetes
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Background

Diabetes is one of the serious problems
that people around the world have faced.
It is estimated that the prevalence of
diabetes would increase from 2.8% in 2000
to 4.4 % in 2030". Thailand is now facing
diabetes problems as well. According to the
health survey of Thai population aged 15
years and above during 2008-2009, the
result showed 6.9% were diabetic patients and
10.7% had pre-diabetic condition.? The
Bureau non-communicable disease estimated
that number of diabetes patients would
increase to 501,299-553,941 people per year

during the year 2011-2020.°

The control and treatment of high
blood sugar levels can be achieved by dietary
modification, weight control, regular exercise
and advice on knowledge of diabetes for
patients.* However, diabetes is a chronic
disease, so patients must continue taking
drugs to reduce blood sugar levels. Therefore,
some patients seek other ways to treat
diabetes. The survey conducted in the patients
with diabetes who were admitted to Abass
NDao Hospital, Senega showed that the type
of herbs mostly used in the treatment of
patients with diabetes was Moringa oleifera®.
Many parts of moringa are used as a tradi-

tional herb for relieving pain and fever,
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helping to sleep, and maintaining heart func-
tion, etc.® In the pharmacological study,
moringa was effective in lowering blood sugar,
blood pressure and cholesterol levels. It also
showed, anti-inflammation, anticancer, and
preventing hepatitis.”®

There was a study of the effect of
moringa leaf on blood sugar levels in rats’.
The rats were devided into 4 groups according
to glucose levels; normal, slightly higher
than normal, moderate, and very high. The
results showed that the extract of moringa
leaves was effective in lowering blood glucose
levels in all groups. Another study by Ndong
et al’® showed that moringa leaf powder
could reduce blood sugar levels both in
normal and type 2 diabetic rats, assessed by
the oral glucose tolerance test (OGTT). The
study on toxicity of the moringa leaf by
Chiwapat'' found that the rats given moringa
leaf powder at dose of 5 gs/kg did not show
any signs of acute toxicity during the observa-
tion period.

Moringa is currently receiving attention
from the public. Many experimental studies
showed that moringa can be used to reduce
blood sugar levels. However, most research
was conducted in laboratory animals. The
study in human was limited. Therefore, the
researchers were interested in studying the
effect of moringa leaves on reducing blood
glucose level in the patients with type 2 diabe-

tes.
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Materials and Methods

Study Subjects The screening and
clinical period was performed on 1 December
2011 to 28 Fabruary 2012. The participants
were type 2 diabetic outpatients of the de-
partment of medicine at Phramongkutklao
Hospital, who meet all of these criteria
were included in this study: male or female
patients age between 20-65 years old; fasting
plasma glucose concentration between 100-
180 mg/dL, glycosylated hemoglobin less
than 8%, and no any antidiabetic medica-
tion.

Test Product The moringa capsules
were purchased from Khaolaor Labratories
Co., Ltd (Lot. No. 52137). The capsule was
brown-green color. Each capsule contains
450 mg. of moringa leaves.

Hypoglycemic Effect Study by OGTT
All participants were measured plasma glucose
levels by OGTT at day 0 and day 7. During
7 days before the experiment, the partici-
pants were asked to maintain usual daily
lifestyle and avoid taking all food supplements,
herbs and alcoholic beverages. At day 7,
each participant received 4 capsules of mo-
ringa before blood sample collection to deter-
mine plasma glucose levels by OGTT. At
day 0 and day 7 of the study, blood samples
were collected at 30, 60, 90, 120, 150 and
180 minutes after the oral glucose load 75 g.

Statistical Analysis The data are ex-

pressed as mean=SD. The effects of moringa
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leaves on glucose concentration were analyzed
by paired t-test. Significance was accepted

when p-value<0.05.

Results

1. Characteristics of the Subjects
Seventeen participants aged between 45 and
65 years (54.12+5.85 years). The body mass
indexes of the participants were between

21.92 and 29.98 kg/m’ (26.58+2.74 kg/m?).

Table 1. Characteristics of the participants

17 150 InIINlsIweNLa

Eight participants (47.06%) were treated
with oral antihypertensive drugs, 3 participants
(17.68%) were treated with antihyperlipi-
demic drugs, and 4 participants (23.53%) were
treated with both of those drug groups. More
than 80% of them had diabetic knowledge
prior to participate in the study (Table 1).
The baseline clinical characteristics of the
participants were summarized in Table 2.

The mean levels of FPG and HbA1c of the

Demographic Data
Sex
Male
Female
Age distribution (years)
40-49
50-59
=60
Mean+SD
Body mass index (kg/m?)
18.5-24.9 (Normal weight)
25.0-29.9 (Overweight)
Mean+SD
Occupation
Government employee
Private business/merchant
No occupation/housewife
Existing disease
Hypertension
Dyslipidemia
Hypertension and dyslipidemia
None
Having of diabetic knowledge
Yes
No
Family history of type 2 diabetes
Yes
No

Number Percentage
6 35.29
11 64.71
4 23.53
10 58.82
3 17.65

54.12+5.85
5 12
29.41 70.59
26.58+2.74
11 64.70
3 17.65
3 17.65
8 47.06
3 17.65
4 23.53
2 11.76
14 82.35
3 17.65
7 41.18
1 58.82
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Table 2. Baseline clinical data of the participants (n=17)

Characteristics

FPG (mg/dL)
HbA1¢c (%)
AST (U/L)

Male

Female
ALT (U/L)

Male

Female
SCr (mg/dL)

Male

Female
HDL-C (mg/dl)

Male

Female
LDL-C (mgdl)
Total-C (mg/dl)
TG (mg/dl)

Normal range Mean=SD
68 - 110 118.18+12.97
4 - 6% 6.10+0.53
0 - 37 24.00+5.80
0 - 31 25.09+11.33
0- 41 23.837.49
0 - 31 18.55£7.02

0.67 - 1.17 0.92+0.17
0.5 - 0.95 0.63x0.09
> 55 46.83+x10.03
> 45 59.18+10.82
< 100 129.00+40.80
120 - 200 198.18+40.98
50 - 160 121.35+59.28

FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin; AST, aspartate aminotransferase; ALP, alkaline phosphatase; ALT, alanine

aminotransferase; SCr, serum creatinine; HDL, high density lipoprotein; LDL, low density lipoprotein; TC, total cholesterol; TG, triglyceride;

mg/dL, milligram per deciliter; U/L, international unit/liter

participants were 118.18+12.97 mg/dL and
6.10+0.53% respectively. In addition, baseline
AST, ALT and SCr of all participants were
within the normal ranges.

Hypoglycemic Effect of Moringa

oleifera in Type 2 Diabetes Patients The

results of this study were presented in Table
3 and Figure 1. The results were shown that
the initial plasma glucose level (0 min) was
116.53+15.55 and 113.35+15.43 mg/dL for
the control and treatment periods respec-

tively. The final plasma glucose level (180

Table 3. Plasma glucose levels by OGTT in the control and treatment periods

Plasma glucose concentration (mg/dL)

(Mean=SD)

Time (min) Control Period
0 116.58:=15.5%
30 194.47+31.29
60 233.94+45.25
90 227.41+x69.18
120 197.76+79.01
150 160.82+79.01
180 132.53+57.70

Treatment Period
113.35+15.43
194.24+38.48
214.29+59.51
201.65+65.76*
175.76+68.70*
144.06+54.32
114.41+44.79%

* Statistical significant difference between the control and treatment periods, p-value<0.05
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Figure 1. Hypoglycemic effect of Moringa oleifera

min) was 132.53x57.70 and 114.41x44.79
mg/dL for the control and treatment periods
respectively. After the participants received
a single dose of 1,800 mg M. oleifera, their
plasma glucose levels were significantly de-
creased at 90, 120, and 180 min (p<0.05) when

compared with the control levels.

Discussion

From the result of this study, M. oleifera
leaves reduced plasma glucose levels in type
2 diabetes patients. Similarly, Ndong et
al'® presented that M. oleifera significantly
decreased the blood glucose levels at 20, 30,
45 and 60 minutes in diabetic rats and at
10, 30, and 45 min in normal rats. Jaiswal
et al® reported that M. oleifera leaves reduce

the blood glucose levels in normal rats; sub,

mild, and severely diabetic rats by conducting
OGTT study.

The possible mechanism of hypoglyce-
mic effect of M. oleifera might be due to an
inhibition of glucose uptake with quercetin-
3-glycoside (Q-3-G) in M. oleifera leaves
powder.'”" Glucose is absorbed through
a sodium-dependent glucose transporter
protein called SGLT1. This transport protein
has high affinity for glucose and galactose
but not fructose and this transporter is respon-
sible for the absorption of dietary glucose
and galactose across the brush border mem-
branes of intestinal enterocytes.'” The study
on M. oleifera leaves showed that the leaves
contained high amount of Q-3-G. Q-3-G
can inhibit sodium-glucose cotransporter-1

(SGLT-1) in the small intestine, resulting in
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the reduction of the transportation of glucose
into bloodstream through the small intestine.
The interaction of quercetin glucosides with
the intestinal SGLT-1 was studied.”® It was
found that Q-3-G (isoquercitrin) competitively
inhibit sodium (Na") dependent mucosal
uptake of the non-metabolisable glucose
analogue methyl-o-D-glucopyranoside via
SGLT-1 using rat mid-jejunum. Further-
more, Cermak et al'” in a similar experiment
with SGLT-1-containing brush-border-
mem-brane vesicles from por-cine jeju-
num, showed that Q-3-G inhibited Na’

-dependent glucose of radioactively labeled
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Maieiam S, Krittiyanunt S, Sakulbumrungsil R, Thanateerapong P. Outcomes of
Medication Therapy Management in Diabetic Patients under Hospital and Community
Pharmacy Networking Model. Thai Journal of Hospital Pharmacy 2012; 22(2): 141-52.

The objective of this study was to determine the outcomes of medication therapy
management (MTM) in diabetic patients under hospital and community pharmacy
networking model in three categories: clinical outcomes, drug therapy problems (DTPs)
and patients’ satistaction. Data were collected from type 2 diabetic outpatients of
Charoenkrungpracharak hospital, Bangkok metropolitan. The patients were divided into
2 groups, each of 40, as the control and study groups. Both groups received regular
treatment from their physicians and were followed up for 16 weeks. Only the study group
was assigned for the MTM program at the community pharmacy after enrollment for the
study at week 1, 5 and 12. The average levels of FBS and HbA1C of each group were
compared at week 0 and 16, and only the study group were shown to significantly reduced
(p < 0.05) in both FBS and HbA1C (40.17 mgsdL and 1.03 %, respectively). The DTPs
detected by the pharmacists in the study group were 105 times which was 1.8 fold of
the control group and 91 problems (86.7%) were solved. The study group were very
satistfied with the MTM service model provided by the pharmacists, especially for the drug
information and disease knowledge. In conclusion, the MTM program could help patients
improve their FBS and HbA1C levels significantly. The community pharmacists were able
to detect more DTPs and solve them effectively, and the patients were very satisfied with

the program.

Key words: Medication Therapy Management, Diabetic Patients, Community Pharmacy,

Pharmaceutical care
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Vol 22 No 2 May - August 2012 naanspasnsIansmsthdaawenluwdihe 147
Bawwmsnumelazduuuiaiadialssneuiauaz e
o ¥ - .
M99 3 wamimuqmmummaiuma@ ¢ & (HbA1C) maagﬂ’sﬂimmmwu
Wa HbA1C visit 3**
i . e o 1 2 1 "
3zau HbA1C visit 1 Q’l%’!%ﬂ:ﬂ')il A WLAN ugayg p-value®
7.0-7.9 NYNAILAN (n=18) 6 10 2 0.975
nguAn (n=19) 7 10 2
8.0-8.9 nguAILAN (n=10) 6 2 2 0.468
nauAN® (n=6) 5 1 0
9
9.0-9.9 nguAILAN (n=8) 7 0 1 0.143
nauAnN® (n=7) 3 2 2
9
> 10.0 N{NAILAN (n=4) 2 o 2 0.028*
nauAn (n=8) 8 0 0

*@wdrman Chi-square test

*p-value < 0.05

x . . i P . - ae A . \
= Gau naefs dihofid HbA1C illafiamuluaisfl 3 andgasvesszay HbA1C awsnidrnuwiddnvingy nunefls dilhofid HbA1C

Wadiaaaluaion 3 agnmuolutninesszay HbA1C Wausnidhnwidbudas wanofls dihofidn HbA1C Wafaauluaish 3 snidasvesszay

HbA1C Wausndnauiis

> U ‘g/ a U 1
AILANITAY HbA1C ldaaunrasannidnsinen

o

a A A & 1 a o o '
298 LL@]LNQ'JL‘?]T']ZV\UJ?HUW]Uﬂﬁlqu?%aﬂﬂﬂﬂﬁ\!u

)Y

ANMUAZNFUAILANN 1W1T0AATEAU HDA1IC
ldnas™u anudds wuddithengunid HbA1C >
10.0 TungunmBauwiugihod wnsnaruqu
[ ‘l/dg 1 Y 1
326y HbA1C ldaaumnnniigihenguaivgu
ag9dlty AN 8@ (p value=0.028)
£ a v
3. fgw1nnsigeINAwNULazAS
untalasin “ans n9ddodudstaninasld
groantiu 7 Uszianensy  Hepler & Strand'
(M3 4) wuhwngihongudnsnwodym
nnnslufunnigihonguaiugy 1 ons
rwsnduidayniannisldenlugionga
= & @ R .
anw (105 A39) ldwinnirgihenguaiugu
& = ' o aa
(60 a31) G 1.8 Wi lapwurdiheAfddynain
v = 1 v
milden 9 afiv 4 Tymdensdumidymizes
o0y 1 adsludthenduine wazdihens eq
nguddadodyminialdon 1-2 Jym degis

1 1 dymanmilsuanuinni avasgie

1 aanguda  Jywianalihadalunisldn
Tasnsausudsemuen waglisudsemuesnany
funnd 3 sasasande Tywmitaoldsunily
Iudu 1w oreudthe wien yulws dwam
Jywinsldoin “sns wnsoudlaldlungy
anmuaznguaduquiiiay 71 Jyny uaz 38
TJgwiawsay  udgwinisldendii ansli
nsnudlyldlungunsuaznguaiuguivin
Ay 17 dam use 6 dgwiauaau lasidynl
Pinmisldenfin onsdaudlalaléde Taymana
Taisawiialumsldaen
Lﬁ'a%miw:ﬁ%aﬂawaaﬁhmugﬂwﬁ'wu
JywrannislfondToufisuszningudinm
LLaZﬂ@;Nﬂ’]UQNWU’j’]EﬂLL‘]J‘.IJﬂ’]ﬂﬁU%ﬂ’]T MTM
Tasnagendensguagihelufiiug s
dumdihofiAadywiannisldonlduinnd
dhenguaiugui 2.2 v Ae fauaz 70.0 uaz
32.5 uAaU aau adlugl 1 Lﬁaaﬂmuﬁﬂm

79 aamjmuﬂsuﬁa 3 A39 Wu’h@ﬂmn@uﬁﬂm



148  waun ansulssnsuns (Usznalng) M3 190 TnIsulIneIIe

A o o, P @ .o o, PN @ o
mﬂu’auﬁd‘]_]’aEI‘YI‘INUﬁty,ﬁ’lﬁl’lﬂﬂ’liel"ﬁil’laﬂa\‘lﬁ]’m QFJUQNWU'JWQW‘%?%Hﬂ?Uﬂwuﬂm“’]ﬂ’]ii"ﬁﬂ’]ﬂ\j

Jouar 70.0 (duiauaz 25.0 ugilaung AuvinlANAasaay 32.5

@139 4 wudthefifadymanmilfondunuuszudlalasn ans

NaNAILAN (n=40) nandne1 (n=40)
L) q q
o g 4 £ 4 £ 4 £ 4 £ 4 £ 4
aya AN 1 @3N 2 @3N 3 928 @3N 1 @3N 2 @3N 3 39
Fwandilafing DTPs (318) 19 16 13 - 30 28 12 -
1szian DTPs (518)
- ésuenlaglaidnis 11 0 0 9 0 0
- GBIMINMIINWIGILLLNNLAY 2 0 1 1 2 1
-lasuenliman: anulsauas 0 0 0 0 0 0
a
anshdu
- lésupmaenaniinly 0 0 0 - 0 1 0 -
- e fisenlidedse 9dan 2 4 4 3 9 6
M3kgEn
- ldsumnluawa_ufiulyd 0 0 0 2 0 0
- laisanfalwnslden 13 14 11 12 9 8
97%2% DTPS fiwy (A%39) 25 19 16 60 54 34 15 103
- Swantlywiin nsudlyle 21 17 - 38 45 26 - 71
- swandgwin snsudleldld 4 2 - 6 9 8 - 17
31w DTPS dadtla 1 e 1-2 1-2 1-2 - 1-4 1-2 1-2 -
3w DTPS wdgaadie 1 918 1.31 1.18 1.23 - 1.80 121 1.25 -
wnping: dilw 1 e nsawotywnsldldunnnd 1 dymn
80.0
70.0 75.0
70.0 e \\
60.0 \
50.0
42.5
Pl TN
40.0 o el — NEUANY
30.0 325 e = 325
: - = AguAIlNY
25.0 : :
20.0
10.0
0.0 T T 1
e 4 ¢ 4 ¢ 4
A3IN 1 fAIIN 2 A3IN 3

sU 1 nmwSeuifisueasazvesdihongudnsuaznduavguiinudymarnnislioninnmsdean

719 3 A9



Vol 22 No 2 May - August 2012

149

a 6 s o e ¥ Y
NRaNDY E)\iﬂ'lii]ﬂﬂ’l?ﬂ’]iﬂ’lﬂﬂﬂ'\%ﬂ'ﬂ%ﬂﬂ'}El

U - 1 v
T?ﬂlﬂ'lﬁ'l’l%ﬂ’l Elsl(ilzﬂ LL]J]JLG]?E]?J']EJT?GWE]']U’IaLLazi’l%ﬂ’l

a

=< X a a
4. anaianalevasdaafisuuinsg
MTM N3
Mrnaldaziunauiinalavasudas
WTaUAZUBLANYINNY 5 AzUui (91319 5) 31N
s ”mmmﬁ;jﬂawé'a“uq@mﬁ%’uwu’jwﬁﬂ’m
= = 1 = '
fianufiawaladegUunulasiniaaiadielss-
3 s = ci U
wonauaziunluszauanniisnni a i
=

ulngfienufanalalunisusnisvesn “ans

lapndenilazuuu 1 afedeyanldivain

A anafenumslsen uazlsa (4.88+0.40) 709
aamﬁa;}j’ﬂaUﬁmﬂmamim%ﬂhmiia‘wmma
waziupndunisliinmsniivszloaddaiae
WN (4.85+0.43) lasdasniuninzunuios
d’ =) U a 1 U 1 dqll v
7 afe  gihodadinadininlesimitigasli
X v £
Aihsarugulsnunuld@iau (4.500.75)
1 =3 2
MmanNRswalalunIwTInvaslaTinmslanzuan
=< A . o A <

auNInalatafowinny  4.77+0.40 Salu

o A ey = = a , o
ﬁz(ﬂﬂﬂﬁdﬂjﬂ‘w{’wal%“qﬂﬂ\?uqﬂﬂ q@]lﬂj%ﬂu

A3 5 ﬂ:LL%%ﬂ’J’]N‘ﬁGW@Iﬁ]Lﬂaﬂﬂ?J\‘ilgl/ﬂ’lilﬁll’]%l‘UU%ﬂﬁ‘i MTM 51981

AN

N

© 0 N o O A~ w N

. lassmsesatnolsaneviasazusndumsiiusnnsniysslomt
o X o va, a @ ) o &
- maudriwlenmstivlidihefanudhlafsiuliawmnunniu
@ Ao X A < 0 o A A o o ¥
- mawun “nafiue dihofienadu uduRsiwefivihliwaqeldadng vela
X P A o o o A o
- dthei™n visladeldquiun snafsiulym anmw
. ﬁagatﬁmﬁ'wms‘[*ﬁm uazlsanlasuannin “nniu sndihedasmmany
o p=i o A @ o 1R ° % A oy Ay o
. Trnsfienuwiaanazlieinmuuzinldasaanafidihoiide
.gﬂLn.lwuaa‘[mmmﬂ%a"ﬂwsf[sawmmml,az%ﬁum saanuazla %ﬁamwgiw'm
o Y, X v &
- madhiwlasmsiielidiheaiugulsawnninulda
CanuiinelalunnnndalasemsiaIanalssnenuianasuen

ARagL "amfimmummg'm
(zuun 3 @ = 5)
4.85+0.43
4.80+0.52
4.83+0.39
4.80+0.41
4.88+0.40
4.700.61
4.85+0.48
4.500.75
4.77+0.40

F150kua

ﬁagaﬁugmmm;Eﬁwmjwﬁnmua:nsju
awquldun wa a1y szaziafitoiinlia
WM darhilaniey s2au FBS Wwazszau
HbA1C lduandrsnuadgieliny 1agn1e 4@
;jﬂmﬁy'd aanguliainuiandeluniidudu
28196 lagRINTUIIINNITUINULAND LAY
wn “mnsiueenta nslienuiaioluns
@AALLUY aunw

Hasudunisiey Hionguauguuay
ﬂajuﬁﬂmﬁszﬁu FBS 1a88uinfy 163.68=

59.51 UN/ARN LA 186.70x69.34 UN/AR LA

52aU HbA1C YiNNUSBUAY 8.41+1.37 WA
8.81x1.85 GINAIGU (A9 1) T4 _Indvzau
PIANLANIL W °W%’U;§ﬂwkmmmmﬁa 70-
130 ¥n/a8 uazIzay HbA1C va9gile aifin

&a ° o o, A
LNIANNLANIE W wmmdﬂm‘[smmmm Ao

3

TdarnAnsesa: 7° waz wlngduindniis

& A A g A
INUNINATIUNANNZ NBIAKLELTE'® B 18.5-
23.9 nn/W°

IINMIAAaINAT FBS waz HbA1C a3
U g; 1 < e 6 '
;d'ﬂwm aaﬂqm'ﬂmw:nm 16 Ua1w wudn
a1 FBS uaz HbA1C maa;jﬂmﬁa aamjw"l:u'

wand19nuad19lie 1ayn1e 6@ welungdu



aun anssulsawenuna (Jnalne)

150

anwilowSouieunaly “Yaia o usz 16 wu
31 "w1snaad1 FBS ldlady 40.17 wn/as,
uazen HbA1C ldiadufonas 1.03 Fsuanens
Auae 9%y 1Ny 0@  aaasaINUMIANG
984 Collin C uazame’ War Monte SV uag
A’ ﬁﬁﬂmwamaamﬂﬁu‘%ms MTM 283
LA ”"ﬁﬂi@imzé’mfwmaimﬁamlu;jﬂa R TR PRt
wudinislinisgualasin “rnsgaolddszay
wanaluidaaldauimangnssnsvesunwngd
unTuegefite e 868 lag awisnan
dais HbA1C lé3auas 0.76 uaziowuas 1.1
ANseU uazand1 FBS léady 29.32 an/aa
LAz 39.0 UN/A8 AIUAIA
LﬁaﬁLﬂswzﬁﬁﬂmmjwﬁﬁ@hﬁuﬁu HbA1C
> 10.0 laswSoufivuiwiugihelunguéne
LLa:ﬂéjumuquﬁ 13130803200 HbA1C 'lanas
:uq@mu’ii’fﬂ wuiw@ﬂwmjuﬁﬂm 101708 A

@ '

520y HbA1C VL@]Lmﬂ@mmnmjuﬂ’mquaahdﬁ

v o An o & = = o v AW
Wy dyn1e 66 danuidadulddnguannla
wnnauqguizaumasluifaaldasiladu
ngudthenadin niguanisldenetnelndda
wazfaaINAT T8t IdaLita
= L% U

Han13dnsdyniannislioivesgiie
T3ALUWINRVBINTANENT  aaRdaINUNITANEA
9289 Doucette WR wazams'’ waz @339

18

AulT1@ wazAM'® NANBINITIANITANTLILG
ANUIVBILA ”mﬂiqumuluﬁmmiﬁumua:
un ludgwiannslden Taswoindgwinislgen
A A o A '
ﬂwumﬂ'ﬂq@maqgﬂm‘[smmmm fa vy
lausrndalunisldon laswn “wny 18190
dunidyninislioivasdiaonguansldnin
ninguetuay Nathikadnnia Inshusdiom

1umm@qﬂLLazsﬁnnw;§ﬂa BUNNNIUANT LA

17 150 InIINlsIweNLa

L BNILTINEIVIE AIBKNNINLA BNT 1N1ID
Aunuazuiywianmsldsn aaaaaund 1HE
vasdfgynianulidaiialunisinsvesdiie
laduanuiuningay Haddadie  Liadan
dl U v 1 =1 U o v
L&laf}dﬂ’lEll'ﬂﬂ’)’mi’sN&laluﬂ’]ﬂﬂjiﬂﬁlzﬂﬂ% 1317
muqummwaﬂsﬂvlﬁilu‘izmma
3 =1 U L] =<

Iumummwowalwaagﬂ’m H1lpd
weladadayaisasouazliafldiuania “ans
M @ BAANBINUIUITLYBI Moczygemba
LR uazamy' ﬁﬁnmmwﬁawaiwadgﬁw
ANMITIRUIAT MTM mMalnsawyd wuigilag
=< 3 1 = a
Aanalawnludruainvitslunisdndan “ons

X

VANNAAIDNNAIUEN LHaI31nLN ”mﬂsﬁwlﬁ;dﬂm
A o o & ) Aa o
flanudnladueanniu uazlidiaeunddoya
Weawa  mIuwIdeiwudigilaen wnen
a qu’ =3 vdg a =
ArtquIzaumaaluifealdduuaziinanai
walaynn q@ﬁ'umﬂﬁu‘%mﬂaam B0y awln
AIWNITNITUUINNT MTM AU nuinsees
N9 TN LN TN WINATINITNA
SUYSN1T MTM 7357481 #anannfaInutn
12 NUNARBNITNITULIAMINIUEN AT 3 A9
laun  duhsdmslfodudauuaziwineruin
U dl U U a
uNT gﬂmwwuﬂtymmﬂmﬂ"ﬁm waziilnd
ANUNIIAAD YN IWVBIAULDY " NANE
@amIINNITULINIT MTM @a A1zninives
L2 A v = U [l
diheviagdaua vantls amwvasgiholugianm
uu Ml zaanuwun Tnseutia uazgis
nurdearaluassnsnuar lawudgninaslaen
lag smfs™sfin wnsldandSnsdu g
UERMEENDE Lﬂuﬂﬁlﬁ'ﬂﬁﬁﬂﬁﬁjﬂ’aﬂvlsjvl,ﬂii”mm
< o ~ [y o
luassnall ©9 aanaasny Brooks J.M. wa

20

A NAnwaduninadanuaaIns MTM

Tuel 9018 WuInel senaninizlsanuwnsd (e
Uy 9q UU 9 9q U



Vol 22 No 2 May - August 2012

151

a 6 s o e ¥ Y
Haan ﬁ‘llE)\iﬂ'lii]ﬂﬂ’l?ﬂ’]iﬂ’lﬂﬂﬂﬁ%ﬂ'ﬂ%ﬂﬂ?ﬂ

U - 1 v
T?ﬂlﬂ'lﬁ'l’l%ﬂ’l Elsl(ilzil meﬂmmﬂimmmauazs’mm

AfnslFe T danuazsnuIng1uInIIenIg
Qﬂwﬁ’bﬁmmjuﬁﬁmﬂmdmMaﬁmmﬁaam‘s
MTM mnniwﬁﬂwmjw%‘u uaztladpfifinase
Myl lUsuusas e spznmnsannthunuuen
Tnafnld wazgiholiaszninilszlonduas

ANINITUUSANT MTM A5 uen

31

Q

nmydamImsthdadiuenlugialsawn-
mmmﬂlﬁmsl,%amia;jﬁamzmwﬂiowmma
v t:l' a U Id a 6
LRSI Luammmdﬂamﬂunm 16 dan

WU IRUTNITAITIANITANTLILAGIREN VD9

o

LA NI ﬂlﬁﬁjﬂmﬂajwﬁﬂm TWITDRATLAY

FBS uaz HbA1C asvldagnefivte agnie 0a

v
°

Al qwnneiuquizauinanalufeald

1N 1391999

1. Wild S, Roglic G, Green A, et al. Global Preva-
lence of diabetes: Estimates for the year 2000 and
projections for 2030. Diabetes care. 2004; 27: 1047~
53.

2. “inliald@ade nswmvqulia.  Gddayalsala
fadioi3ae.2553. unasfian: http://www.thaincd.
com/information-statistic/non-communicable-
disease-data.php. [20 TW1AN 2553]

3. American Diabetes Association. Standards of
Medical Care in Diabetes 2011. Diabetes Care.
2011;35:S11-63.

4. Collins C, Limone BL, Scholle JM, et al. Effect of
pharmacist intervention on glycemic control in dia-
betes. Diab Res Clin Pract. 2010:1-8.

5. Dunn JD. Diabetes Pharmacy management:
balancing safety, cost, and outcomes. Am J
Manag Care. 2010;16:5201-6.

6. Monte SV, Slazak EM, Albanese NP, et al.
Clinical and econamic impact of a diabetes

clinical pharmacy service program in university

mﬁvl,ﬁl,ﬂumngﬂaﬂ“?‘iﬁi’uﬂuﬁaaﬁm K MEGEL]
aT1daaunslfunogedetitos  afinId
W N3N 1WNsaTIsAwwyniannslgen
madgﬂw"lﬁmﬂ%u uaz wrvoun ludyninisls
U’nﬁadﬁulﬁuﬁpjﬂmﬁﬂﬁgﬂaﬂﬁmmﬁawalfﬂ
WNUAZEY Wmsn"ﬁmlﬁgﬂ’sﬂﬁwamﬁ'ﬂmﬁvﬁw

Indiihnanelaas s

nafnIINlszna

PUAMLA TNINOAU UkAAIUNA Uae
LA TATIIRITAULT UWANE LA TNT WEILIALAY
Lé}”mﬁwmsawmmam‘%tyn;aﬂszm%’nﬁnﬂﬁm
Alwanutiomnaslunvindsoan "use 28200
WizAm UNaIngay aInIntumIingnsy

IDSTRTIVAN I8l uaIIi

and primary care-based collaboration model.
J Am Pharm Assoc. 2009;49:200-8.

7. Smith M. Pharmacists’ role in improving diabetes
medication management. J Diabetes Sci Technol
2009;3:175-9.

8. Mcgivney MS, Meyer SM, Hewitt WD, et al.
Medication therapy management: Its relationship
to patient counseling, Disease management
and pharmaceutical care. ] Am Pharm Assoc
2007;47.620-8.

9. Da Vanzo J, Dobson A, Koenig L, et al. Medication
therapy management services: A critical review.
Executive summary report prepared for American
Pharmacists Association. Available from: http://
www.lewin.com/n/media/Lewin/Site_Sections/
Publications/3179.pdf. [cited 2010, 20 October].

10.  American Pharmacists Association and National
Association of Chain Drug Stores Foundation.
Medication therapy management in community
pharmacy practice: Core elements of an MTM

service. ] Am Pharm Assoc 2005;45:573-9.



152

aun anssulsawenuna (Jnalne)

2010 Medicare Part D Medication Therapy Man-
agement [MTM] Programs. Centers for Medicare
& Medicaid Services; June 8,2010. Available from:
http://www.cms.gov /PrescriptionDrugCovContra/
Downloads/MTMFactSheet.pdf. [cited 2010, 20
October]
Barnett MJ, Frank J, Wehring H, et al. Analysis
of pharmacist-provided medication therapy
management (MTM) services in community phar-
macies over 7 years. Manag Care Pharm 2009;15:
18-31.

waulsaiwnnuuisdsznalng. nmslduinng
IiﬂLU']%’J’]%I@IEJLﬂ ”’ﬁﬂﬁmmqmmw. LU INII
NTUUa miulinwnnu we edde: j9@ai
MIARUN (1977);2551:59-63.
nn@Aw aIuna. Medication therapy manage-
ment from theory to practice. lu: a1nsdl loonen
warase, editor. Contemporary reviews in phar-
macotherapy 2010 “Lesson from practice”. uu‘rliﬁ':
Inpaun Tuindaudsdszmealng  ana “anssy;
2553:127-40.
Cipolle RJ, Strand LM, Morley PC. Drug therapy
problems. Pharmaceutical care practice: The

clinician’s guide, 2™ ed. Minnesota: The McGraw -

16.

20.

Hill 2004;171-98.

Barba C, Cavalli-Sforza T, Cutter J, et al. Appro-
priate body-mass index for Asian populations
and its implications for policy and intervention
strategies. Lancet 2004;363:157-63.

Doucette WR, McDonough RP, Klepser D, et al.
Comprehensive medication therapy management:
Identifying and resolving drug-related issues
in a community pharmacy. Clin Ther 2005;27:
1104-11.

Tunpichart S, Sakulbumrungsil R, Somrongthong
R, et al. Chronic care model for diabetics by
pharmacist home health in Bangkok Metropo-
litan: A community based study. Int J Med Sci
2012,;4:90-6.

Moczygemba LR, Barner JC, Brown CM, et.al.
Patient satisfaction with a pharmacist-pro-
vided telephone medication therapy management
program. Res Social Adm Pharm 2010;6:143-
54.

Brooks JM, Unni EJ, Klepser DG, et al. Factors
affecting demand among older adults for medica-
tion therapy management services. Res Social Adm

Pharm 2008;4:309-19.



Original Article : Social Pharmacy

A Needs Assessment Study of Pharmaceutical Care Curriculum

a ) [ % a v
ﬂ'lii]izl,&l%ﬂ'cl'l&l(;fa\‘]ﬂ'li%’lLﬂ%?lad‘lﬁ'élﬂ u(ﬂiﬂ']i‘ﬂi‘ﬂ']ﬂ‘ﬂ']dlﬂ BNITN

Parinda Aisoonphisarnkul M.Pharm*, Tanattha Kittisopee, Ph.D.**, Rungpetch Sakulbumrungsil,
Ph.D.**

Aisoonphisarnkul P, Kittisopee T, Sakulbumrungsil R. A Needs Assessment Study of Pharma-
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The objective of this study was to identify the pharmacy competency needs of undergraduate
students by the assessment from the two stakeholders: hospital pharmacy preceptors and clinical
pharmacy students. A cross-sectional survey was conducted by using self-administered questionnaire
divided into three parts; 1) competency domains modified from Pharmacist Practice Activity
Classitication (PPAC) comprising of ensuring appropriate therapy and outcomes, selection and
dispensing medications and health care products, health promotion and disease prevention, and
health system management; 2) the significant level of each pharmacy competency domain; and
3) demographic data of respondents. The populations of this study were hospital pharmacy preceptors
and final year clinical pharmacy students of Chulalongkorn University. Needs identification was
performed using priority need index(PNI) and modifiedpriority need index (modified PNI) to analyze
data obtained from hospital pharmacy preceptors and clinical pharmacy students, respectively.
Hospital pharmacy preceptors had returned 75% of all questionnaires and clinical pharmacy
students had returned 97% of them. The results of the assessment have showed that hospital pharmacy
preceptors expected clinical pharmacy students to improve two major competency domains which
were ensuring appropriate therapy and outcomes domain (PNI = 2.86), selection and dispensing
medications and health care products domain (PNI = 2.69). Clinical pharmacy student self-evaluation
showed that the most competency needs development was selection and dispensing medication
domain (modified PNI= 0.58), followed by health system management domain (modified PNI=
0.55).Thus, faculty members should focus on the patient-oriented contents especially ensuring
appropriate therapy and outcomes domain and selection and dispensing medications and health care
products domain in pharmaceutical care curriculum development. Future studies should investigate
which factors atfect the competency needs, and describe the best strategies for pharmacy curriculum

development.

Key words: Needs assessment, pharmaceutical care curriculum, priority needs index (PNI),

modified priority needs index (PNI)
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Introduction

Pharmacists are important heath care
professionals who take a responsibility for the
effectiveness and safety of medication, i.e. drug

dispensing and clinical pharmacy.’ Further-

more, they also have a critical role in research
and development, pharmaceutical production,
distribution, and drug utilization of consu-
mers. Although pharmacists can work in

various governmental organizations and private
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business such as hospitals, pharmaceutical
industries, pharmaceutical companies, and
drug stores. Of all job careers, about fifty
percent of pharmacists are working in the
hospitals.* Hospital pharmacists play an
important role in dealing-directly with patients
including drug dispensing, drug counseling with
patients, and solving medical problems with
doctors.

Nowadays, the expectations of phar-
macist’s competency have been raised especially
in the hospital pharmacy area. A Thai man-
power study showed that most of the phar-
macists who have been already graduated had
a poor ability to integrate all basic knowledge
that have learned in their pharmacy study and
lacked several pharmacist’s skills such as
clinical pharmacy skills and clinical problem
solving skills.” Therefore; the undergraduate
pharmacy curriculum should be reviewed.

The faculty members of the Faculty of
Pharmaceutical Sciences, Chulalongkorn Univer-
sity had realized the importance of improving
their pharmacy curriculum to respond the needs
of patients and other health care professionals.
They reviewed the curricula content of their
Bachelor’s Degree in Pharmaceutical Sciences
in the year 2000, and found that the content
ratios of patient-oriented, product-oriented, and
social and administrative pharmacy-oriented
areas were different from Thai pharmacy com-
petency standard recommendations.*”® The
pharmacy competency standard were more likely

to be emphasized on product-oriented contents.

A Needs Assessment Study 155

of Pharmaceutical Care Curriculum

The content related to patient-oriented topics
in Pharmacy curriculum of Chulalongkorn
University was not sufficient for the students.
Therefore, further revision of Pharmacy curricu-
lum of Chulalongkorn University was required
in order to increase patient-oriented content.
Furthermore, the university aimed to generate
new pharmacists to be more specialized in Phar-
maceutical Care or Pharmaceutical Sciences,
exclusively. Therefore, they created two new
Pharmacy curricula. To create Pharmaceutical
Care curriculum requires an assessment of phar-
macy student’s competency as guidance, this-
study was therefore conducted to assess compe-
tency needs. Results of this study was expected
to be used as a resource for a new Pharma-
ceutical Care curriculum emphasizing patient-
oriented content.

Needs assessment is defined as a formal
analysis that shows and documents the gaps
or discrepancies between current needs and
desired needs. The needs are then arranged in
the priority order and selected to be resolved.”®
In this study, we used competency needs assess-
ment as a formal analysis to determine gaps
or discrepancies between the actual and the
expected performanceof pharmacy student’s
competency and focused only on these per-
formance that are relative to contents in the
Pharmacy curriculum. The extent of gap sin-
dicated the competency needs of pharmacy
students that have to be improved and would
be seen in Pharmacy curriculum as the outcome

of this study.
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Objectives

The objective of this study was to identify
the competency needs of pharmacy undergradu-
ate students in Chulalongkorn University using
questionnaires answered by hospital pharmacy

preceptors and clinical pharmacy students.

Methods

A cross-sectional study using question-
naire was conducted to assess the competency
needs of clinical pharmacy students. The assess-
ment was performed by two stakeholders:
hospital pharmacy preceptors and the final year
clinical pharmacy students of Chulalongkorn
University who had been trained by these pre-
ceptors. The responses from hospital pharmacy
preceptors and clinical pharmacy students were
analyzed and interpreted to describe the true
learning needs, and the perceived learning
needs, respectively.

The Pharmacist Practice Activity Classi-
fication (PPAC) was generally used as gui-
dance for identifying pharmacy competency
needs.” The modified PPAC was developed
according to the distinct of clinical pharmacy
works and system used in Thailand relative to
other countries. The modified PPAC includes
four competency domains which are ensuring
appropriate therapy and outcomes; selection
and dispensing medications and health
care products; health promotion and disease
prevention; and health system manage-

ment.

17 150 InIINlsIweNLa

A self-administered questionnaire con-
taining the same questions for hospital phar-
macy preceptors and clinical pharmacy stu-
dents served as the data collection tool in our
descriptive survey. The questionnaire com-
posed of 3 parts. The first part contained 40
competency elements that were grouped in four
competency domains of modified PPAC. In
the second part, hospital pharmacy preceptors
and clinical pharmacy students were asked to
rank the significance of each competency
domain and express any additional opinions
about the strengths and weaknesses of the
current pharmacy curriculum. The last part
comprised of personal information of respon-
dents such as education level and working
experiences. In addition, hospital pharmacy
preceptors and students were asked to score
the actual and expected performances of stu-
dents by using a 5-point Likert’s scale of
pharmacy competency. The scale was ranged
from 1 to 5, where 5 indicated the best perfor-
mance for each competency element.

Descriptive statistics were performed
to determine the general characteristics of the
samples. The ranked significance of competency
domain by hospital pharmacy preceptors and
clinical pharmacy students were analyzed by
using Priority Needs Index (PNI) and modi-
fied PNI, respectively.

PNI is defined as difference between
average of expected and actual performance

of students multiplied by the expected perfor-
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mance level.”®

PNI=(I-D) xI

Where; I (Importance)was referred to
expected performance level of competency ele-
ments in each domain.

D (Degree of success) was re-
ferred to actual performance level of compe-
tency elements in each domain.

The range of PNI was 0 to 20. The higher
PNI value of competency elements was referred
toa lower competency of students. The average
value of PNI for each competency domain
was considered as the cut-off point to determine
the importance of each competency elements.
PNI was used to rank the priority of the needs of
students to improve their competency regarding
to the expected student’s performance in the
perspective of preceptors.

To rank the needs of clinical pharmacy
students, modified PNI formula was adopted.
Modified PNI is the mean difference between
the expected and actual performance level of
students divided by actual performance level of
students.”"’

Modified PNI= (I - D) / D

Similarly to PNI, modified PNI analysis
can reflect the competency needs of students
to be fulfilled by further developing a new
curriculum. The higher value of modified PNI
refers to the greater significance of such a
need. However, the ranking was performed in
the perspective of students rather than the

preceptors. The competency elements showing
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a high value of modified PNI would result in
the higher priority of that competency element
to be further developed.

The modified PNI value was normally
in the range of 0.00-1.00 to facilitate an inter-
pretation. Yet, the modified PNI value above
this range is also acceptable.”'’ The average
score of modified PNI of each competency
domain was considered as the critical point to
determine the performance of students in the
view of students. For instance, if the average of
modified PNI value was 0.35, the competency
elements that had modified PNI value above
0.35would be required to be improved urgently.
The modified PNI value of 0.35 means that
students have to improve themselves for 35%
to achieve their expected performance based
on their actual performance. In case of the
modified PNI values lower than 0.35, the
extent of the efforts to improve themselves
becomes less.

The student’s competency expectation
from hospital pharmacy preceptors is assumed
to be more important than the students’ expec-
tation. Therefore, PNI was used to analyze
data collected from preceptors since expected
performance level (I) was designated to be
the most impactful factor in the calculation,
especially when the differences of I and D
(I-D) were equal in two different groups. In
contrast, the value of modified PNI was not
influenced by “I” when compared to PNI value.

However, the value of modified PNI describes
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how much gap/discrepancy or competency
needs that students are required to improve their
actual performance to reach their expected
performance. The higher value of modified PNI,
the more efforts they have to put to achieve their
expected performance. The data assessed from
the needs of hospital pharmacy preceptors and
clinical pharmacy students are both important
for developing curriculum. However, when the
priority of competency elements required to be
developed in the perspectives of hospital phar-
macy preceptors do not agree with those of
the clinical pharmacy students, PNI rather than
modified PNI was selected to rank the priority

of the competency elements.

Results

Sixty questionnaires for hospital pharmacy
preceptors were distributed to 23 hospitals
where 60 clinical pharmacy students were
trained. Forty-five questionnaires (75% of all
questionnaires) were returned from 19 hospitals.
Seventy-five questionnaires were distributed
to the final year clinical pharmacy students,
and seventy-three of them (97%) were returned.

Both hospital pharmacy preceptors and
clinical pharmacy students rated the expected
performance higher than the actual perfor-
mance for all four competency domains. The data
collected from hospital pharmacists were used
to calculate PNI, whereas data from clinical
pharmacy students were used to calculate modi-

fied PNI.
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According to hospital pharmacy precep-
tor assessment, the highest value of PNI was
from domain 1 which was referred to an ensur-
ing appropriate therapy and outcomes (PNI =
2.86), followed by the selection and dispensing
medications and health products (PNI = 2.69)
(Figure 1). However, the assessment by clinical
pharmacy students revealed that the highest
modified PNI was from a selection and dis-
pensing medication and health care pro-ducts
domain (domain 2) (modified PNI =0.58),
followed by health system management (mo-
dified PNI = 0.55) (Figure 2).

Considering the ensuring appropriate
therapy and outcomes domain, hospital pharmacy
preceptor suggested that clinical pharmacy
students should improve 7 of 13 competency
elements, whereas clinical pharmacy students
suggested that 10 of 13 competency elements
should be improved. We also found that there
were 7 domains that both hospital pharmacy
preceptors and clinical pharmacy students
rated as a need of students to be improved
(Table 1).

Regarding to selection and dispensing
medications and health care product domain, it
was found that the pharmacy student compe-
tency assessment of pharmacy preceptors
differed from the clinical pharmacy student
selfassessment. Hospital pharmacy preceptors
considered that 5 of 14 elements of this
domain, in which the contents were related

to the knowledge and skills of dispensing me-
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Figure 2. Competency needs of students assessed by the final year clinical pharmacy students

dicines, were needed to be improved, whereas,
pharmacy students thought that 7 of 14
elements of pharmacy competency, in which the
contents were related to the knowledge of
pharmaceutical product, were not sufficient
for them and needs to be developed (Table 2).
For health promotion and disease prevention
domain, the hospital pharmacy preceptors
considered that 2 of 5 competency elements

were needed to be improved. In addition, the

clinical pharmacy students believed that they
should improve 3 of 5 competency elements
of this domain (Table 3).

Considering health system management
domain, hospital pharmacy preceptor consi-
dered 4 of 8 elements were needed to be
developed (Table4). Clinical pharmacy students
indicated more number of competency elements
required to be developed compared to hospital

pharmacy preceptors.
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Table 1. Competency needs results of competency domain 1

Hospital preceptor Clinical pharmacy
Competency Elements of Domain 1 ensuring assessment student self-assessment
appropriate therapy and outcomes PNI Priority Modified PNI  Priority
1. Design the prevention plan and prepare the 3.76 1 0.53 3
information to resolve the medication use problems
2. Develop the pharmaceutical care process based on 3.55 2 0.60 1
the patient records and any other evidence
3. Access health problem and drug use problem with 3.54 3 0.52 4
integration of pharmaceutical knowledge
4. Apply pharmaceutical care for disease management 3.28 4 0.53 3
5. Follow up and change the pharmaceutical care plan 3.00 5 0.53 3
as deemed appropriate
6. Assess the documentations and research related to 2.95 6 0.53 3
the patients’ care
7. Assess the patient’s medication record including 2.91 7 0.53 3
clinical, economic, social record
8. Prepare, document and collect the patient’s medication 0.54 2
history and/ or current medication treatment
9. Assess the plan of pharmaceutical care as deemed 0.48 5
appropriate
10. Obtain diagnostic patient information 0.47 6
11. Obtain the information for patient’s medication use 2.70 8
12. Assess, follow up and change the pharmaceutical 2.67 9
care plan as deemed appropriate
13. Record the review of drug treatment, the benefits arisen 2.27 10 0.39 7
from the recommendation and pharmaceutical care
14. Establish the relationship and co-ordinate with the 2.22 11 0.27 8
public health personnel
15. Establish good relationship with the patients and the 1.96 12 0.26 9
patient’s representative
16. Prepare, record and collect the patient’s medication 1.75 13

history and/ or current medication treatment

Mean score 2.81 0.47
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Table 2. Competency needs results of competency domain 2

Hospital preceptor Clinical pharmacy

Competency Elements of Domain 2 selection assessment student self-assessment

and dispensing medication and health product PNI Priority Modified PNI  Priority
1. Manage risks of drug usage for patients 4.83 1 0.55 6
2. Assess the prescription for completeness 4.07 2
3. Select the appropriate pharmaceutical products for 3.64 3
patients based on their factors, e.g., clinical,
behavioral, economic, and social factors
4. Examine medication in the prescriptions before 3.48 4
dispensing
5. Communicate with patients to promote adherence 2.94 B
6. Read and interpret the result of health product 0.83 1
analysis such as Bioavailability, Bioequivalence
7. Demonstrate the knowledge of pharmaceutical 0.81 2
control to meet the specified standard
8. Compound pharmaceutical products including the 0.77 3
extemporaneous preparation
9. Evaluate medication and health product 0.74 4
10. Select the appropriate pharmaceutical product to 0.62 5
patients based on the their factors e.g., clinical,
behavioral, economic, social factor
11. Apply structure activity relationship (SAR) and 0.54 7
biopharmaceutical knowledge to select the
appropriate treatment options or disease prevention
for patients.
12. Prepare ancillary labels or cautionary or advisory 2.46 6
statements for specific patients
13. Compound pharmaceutical products with the details 2.31 7 0.52 8
on the standard formulation
14. Apply SAR and biopharmaceutical knowledge to select  2.29 8
the appropriate treatment options or disease prevention
for patients
15. Demonstrate the knowledge of pharmaceutical control 2.13 9
to meet the specified standard
16. Describe and/or demonstrate administrative technique 1.92 10 0.38 13
for commonly used medicines, including inhalers,
eye ointments, and eye, ear and nose drop
17. Read and interpret the result of health product analysis  1.76 11
such as Bioavailability, Bioequivalence
18. Dispense medications to patients 1.70 12 0.41 10
19. Evaluate medication and health product 1.38 13
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Table 2. Competency needs results of competency domain 2 (Cont.)
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Hospital preceptor

Competency Elements of Domain 2 selection assessment

Clinical pharmacy

student self-assessment

PNI
1.34 14

and dispensing medication and health product Priority

20. Compound pharmaceutical products including the
extemporaneous preparation

21.Assess the prescription for completeness

22. Communicate with patients/curers to make them on
adherence

23. Examine medication in the prescriptions before dispensing

Mean score 2.55

Modified PNI  Priority
0.48 9
0.40 11
0.39 12

0.52

Table 3. Competency needs results of competency domain 3

Hospital preceptor

Competency Elements of Domain 3 health assessment

Clinical pharmacy

student self-assessment

PNI
2.33 1

promotion and disease prevention Priority

1. Manage education programs and proceed with
promotions of drug therapy and health products.

2. Determine promoting and preventing activities on 1.03 2
drug therapy and health.

3. Analyze and evaluate drug and health product problems
that impact the community and society

4. Search for, collect and combine health information of
the community

5. Select appropriate options of promotion, surveillance, 0.95 3
and prevention in drug therapy and health product for
individual and community

6. Search, collect and combine health information of 0.61 4
community

7. Analyze and evaluate drug and health product problems 0.39 5
that impact community, social

8. Select appropriate options of promotion, surveillance,
and prevention in drug therapy and health product for
individual and community

Mean score 1.03

Modified PNI  Priority
0.56 2
0.64 1
0.56 2
0.42 5
0.42
0.52
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Table 4. Competency needs results of competency domain 4

Competency Elements of Domain 4
health systems management
1. Comply with the Drug Act, the Pharmaceutics

Professional Act, etc.

of professional toward the society

3. Apply the ethical/moral principles to perform the
professional duties.

4. Understand and use the management principle to
develop medical system in community

5. Analyze and evaluate the impact of drug policy

6. Ability to develop drug selection, procurement,
distribution for all level user

7. Analyze and assess the impact of internal and
external factors regarding economics, society,
ethics toward medication

8. Provide an platform for consumer protection

9. Develop drug selection, procurement, distribution

of all level users

medication

health

12. Provide a platform for consumer protection

13. Apply the ethical/moral principles to perform the
profession

14. Understand and realize of the importance role of
professional towards the society

Mean score

Hospital preceptor Clinical pharmacy

assessment student self-assessment

2. Understand and realize of the importance of the role

10. Analyze and assess the impact of internal and external

factor regarding of economics, society, ethics toward

11. Analyze and evaluate the impact of drug policy and

PNI Priority Modified PNI
2.67 1 0.58 5

Priority

1.81 2

1.73 3

1.31 4 0.68 2

0.7 1
0.65 3

1.18 5
0.62 6

0.43 7

0.31

0.58 5
0.44 6

Discussion

Hospital pharmacy preceptors considered
that all four domains, ensuring appropriate therapy
and outcome was the most important com-
petency domain that clinical pharmacy students
should improve, followed by selection and

dispensing medications and health products.

However, clinical pharmacy students thought that
the first competency domain that they need to
improve was selection and dispensing medica-
tion and the second competency domain was
health system management. Hospital pharmacy
preceptor perspectives of the clinical pharmacy

students’ competencies differed from the clinical
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pharmacy student perspective. Pharmacy precep-
tors might focus on the importance of hospital
activities or tasks while the clinical pharmacy
students tend to focus on their knowledge or
skills receiving from the contents in pharmacy
curriculum. For example, hospital pharmacy
preceptors could identify competency needs/
gaps of clinical pharmacy students’ competen-
cies based on their work experience and student
training experience, and their expectation of
the students’ competencies may be based on the
activities related to the works and comparison of
students’ competencies that they trained. In
contrast, clinical pharmacy students’ perspective
tends to be limited by their working experiences.
Therefore, they may rank the importance of
each competency elements according to their
working skills during their training rather than
their expected performance.

Domain 1 ensuring appropriate therapy
and outcomes: From PNI scored by both hospi-
tal pharmacy preceptors and clinical pharmacy
students, it was apparent that the number of
competency elements to be improved in the clini-
cal pharmacy students’ opinion was higher than
those elements in the hospital pharmacy precep-
tors’ opinion (Table 1). However, there were
some similar competency elements that both
groups thought that clinical pharmacy students
needed to improve. Our results implied that the
new curriculum should focus on the abilities of
students to record patient profiles and any other

evidences for designing the prevention plan and
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resolving medication problems and improve
these skills such as “ability to design the pre-
vention plan and prepare the information to re-
solve the medication use problems”, “ability to
develop the pharmaceutical care process based
on the patient records”. These abilities are major
activities in pharmaceutical care provision.
These results agreed with the study conducted
in 2008 showing that practical pharmacists rated
high values and expectations of pharmacy com-
petency in providing pharmaceutical care."
These findings suggested that development of a
new pharmacy curriculum emphasizing ensuring
appropriate therapy and outcomes should be
performed at Faculty of Pharmaceutical Scie-
nces, Chulalongkorn University.

Domain 2 selection and dispensing
medications and health care products: The
majority of competency elements that hospital
pharmacy preceptors considered as the critical
needs and students should improve were abili-
ties to manage risks of drug usage for patients;
assess the prescription for completeness; select
the appropriate pharmaceutical products for
patients; examine medication in the prescriptions
before dispensing; and communicate with pa-
tients to promote adherence. On the other hand,
clinical pharmacy students needed to improve
skills related to pharmaceutical products such
as reading and interpreting the result of health
product analysis; compounding pharmaceutical
products including the extemporaneous prepa-

ration; applying structure activity relationship
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(SAR) and biopharmaceutical knowledge to
select the appropriate treatment options or dis-
ease prevention for patients; evaluating medica-
tion and health product; and selecting the appro-
priate pharmaceutical product to patients based
on their factors e.g., clinical, behavioral, eco-
nomic, social factor.

Both hospital pharmacy preceptors and
clinical pharmacy students thought that clinical
pharmacy students should improve the ability to
manage risks of drug usage for patients. Cohen
JL, et al.” also suggested in their study that
health care professionals should focus on the
design of medical use systems regarding patient
safety. In order that pharmacists can play a
major role in safe and efficient use of medica-
tion in patients, the new curriculum must in-
clude these concerns. Thus, the contents about
medication-related errors in health care system,
analysis of an adverse event, standards of prac-
tice for patient safety, and standards of drugs
and devices were suggested to be included in
the new curriculum.

Hospital pharmacy preceptors also con-
sidered that students must improve the ability to
assess the prescription for completeness in the
process of dispensing the medication. Maitreemit
and colleagues™ also mentioned that “phar-
macist should dispense the prescription in the
right way with professional knowledge and be
able to solve patient drug related problems” in
their study.

However, clinical pharmacy students
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considered that they lacked the competency in
product-oriented contents such as the ability in
extemporaneous preparation for individual pa-
tients and knowledge of pharmaceutical pro-
ducts. This finding may imply that students may
lack an ability to apply their knowledge to the
practical situation. Furthermore, the instruc-
tional methods may not be appropriate. Thus,
there may be a need for further training in
pharmaceutical product skill for clinical phar-
macy students. Further study should be conducted
to identify which factors affect their competency
in the product oriented skills of clinical phar-
macy students.

Domain 3 health promotion and di-
sease prevention: Since Thai ministry of public
health currently emphasizes on the disease pre-
vention rather than treatment by using medica-
tions, “management in education programs and
preceding promotions of drug therapy and health
product” in patients was then ranked as the first
need to improve in the clinical pharmacy student
from the perspective of hospital pharmacy
preceptors in this study. Our results suggested
that pharmacy curriculum should inculcate stu-
dent skills in management and preceding pro-
motions of drug therapy and health product in
patients.

Domain 4 health systems management:
In accordance with current society, pharmacists
are expected to be an honest health care profes-
sional person. Our data suggested that both

hospital pharmacy preceptors and clinical phar-
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macy students thought that students need to
improve their abilities to comply with Drug
Act, Pharmaceutics Professional Act. Mai-
treemit, et al."' found that pharmacy practi-
tioners should practice their professions under
laws, profes-sional standards, and ethics.
Moreover; they also mentioned that most phar-
macists have comparable knowledge or ability
in pharmaceutical activities but they may have
differences in professional ethics and the good
attitude in pharmaceutical professions.In order
to generate a unique good attitude of pharma-
cists in professional ethics, faculty members
should emphasize on teaching of pharmacy law

and ethics in the new curriculum.

Limitations

The data presented in this study were
collected from hospital pharmacy preceptors
and clinical pharmacy students of the Faculty
of Pharmaceutical Sciences, Chulalongkorn
University. Therefore, the results of this study
may not be applied for using as a guideline in
pharmacy curriculum development for other
universities. Another limitation was that hospital
pharmacy preceptors and clinical pharmacy
students had to work on the 5-point Likert-
type scaled questionnaireto give both for the
expected performance level and actual perfor-
mance level of each competency element. Since
the double-scaled format of 5-point Likert-
type was complicated and were possible to lead
to difficulties in data collection and analysis,

and might lead to a small return rate."
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Conclusions

A needs assessment of pharmacy compe-
tency based on hospital pharmacy preceptors
and clinical pharmacy students has provided
much useful information about pharmacy com-
petency needs. First, from ensuring appropriate
therapy and outcomes domain, both clinical
pharmacy students and hospital pharmacy
preceptors considered that there may be a need
to improve the abilities to record patient profiles
and any other evidences for designing the pre-
vention plan and resolving medication problems
and improve these skills. Second, according to
selection and dispensing medications and health
products domain, hospital pharmacy preceptors
suggested that clinical pharmacy students should
improve the ability to manage risks of drug
usage for patients and the ability to assess the
prescription for completeness in the process of
dispensing the medication. In contrast, clinical
pharmacy students need to improve their phar-
maceutical product related skill such as the
ability in extemporaneous preparation for indi-
vidual patients. Third, about health promotion
and disease prevention domain, hospital phar-
macy preceptors and clinical pharmacy students
thought that clinical pharmacy students should
learn more in management of educational pro-
grams and precede promotions of drug therapy
and health product. Lastly, for health system
management domain, hospital pharmacy precep-
tors and clinical pharmacy students considered
that clinical pharmacy students need to improve

abilities to comply Drug Act, Pharmaceutics
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Professional Act. Our data suggested that there
may be a need for including more patients-
oriented contents emphasizing pharmaceutical
care concept into new pharmacy curriculum
which agree with trend of pharmaceutical edu-
cation in Thailand, European countries and the
United States. Finally, this study has provided
basic information and the guidance for the revi-

sion of the pharmacy curriculum in the future.
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Chalongsuk R, Amrumpai Y, Kapol N, Pattrapanupat S. Pharmacy Students’ Attitude
towards Ethical Issues in Professional Practices: A Case Study of Hospital Pharmacists.
Thai Journal of Hospital Pharmacy 2012; 22(2): 168-76.

To survey attitude of undergraduate students’ from Faculty of Pharmacy and other
Faculties with the aims to obtain information to develop the pharmacy ethical teaching
system. The self-administered questionnaire was developed to collect students’ personal
data and attitude (from strongly disagree “0” to strongly agree “10”) towards a case study
related to the professional ethics of hospital pharmacists. The data were collected during
January to February 2007.

The sample included 249 pharmacy students and 288 students from other schools.
The results revealed that pharmacy students had less agree with the decision of the hospital
pharmacist in the pharmacy practice case study (score was 3.7+2.9) than those of other
students (score was 5.2+2.8) significantly (p-value<0.001, 95%CI= -2.02, -1.04). Most of
samples reflected the decision of the pharmacists to accept the endowment of Company that
will affect both patients and society’s high medicine cost. However, more than 60 percent
of students accepted the pharmacist’s conduct with the reason that “the pharmacist work
with the concern of the quality of medicine in stock until it is dispensed.” These results
revealed that students separately determined the pharmacists’ conduct without the connection
with the thought of cause and effect. Moreover, the students were not able to analyze the
critical issues in professional decision making towards societal and individual benefits.
This situation has been discussed as the weakness of Thai education. Therefore, academic
organizations have to focus on education to develop the students’ capability, especially

concern of social benetfits.

Keywords: Professional Ethics, Hospital Pharmacist, Pharmacy Student, Pharmacy Profession,
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