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# # 4376612033 : MAJOR CLINICAL PHARMACY
KEY WORD : PHARMACEUTICAL CARE / MEDICATION ERRORS/DRUG RELATED PROBLEMS
WORAWAN BOONPRATUENG: THESIS TITLE. ( DEVELOPMENT OF PHARMACEUTICAL CARE
SERVICE AT MEDICAL WARD OF KING CHULALONGKORN MEMORIAL HOPITAL )
THESIS ADVISOR: NARAT KASETTRATAT, M.S.(Pharm) , THESIS COADVISOR : Dr SOMRATAI

RATISOONTORN, M.S., PharmD., 154 pp. ISBN 974-17-0055-5

The objectives of this study were to develop a pharmaceutical care service and
study outcomes of the service by identifying numbers and categories of drug related problems
including the prevention as well the resolution of the problems. Survey on attitude of health
care team and patients’ satisfaction were also performed. This study was done at a

medical ward of King Chulalongkorn Memorial Hospital during October 2001 to January 2002.

The activities in pharmaceutical care for inpatients included drug therapy monitoring to
identify, resolve and prevent drug related problems, adverse drug reaction monitoring, round with
medical team, drug counseling to patients and physicians as well as drug information services.
When pharmacist provided pharmaceutical care services to 192 patients, 155 drug problems
were detected in 56 patients ( 29.2% ). Seventy-six (49.0%) medication errors and 79 (51.0%) drug
related problems (DRPs) were identified. The most common type of medication errors were
prescribing errors (2.3%). Of all the problems, 60.0% were prevented, 28.4% were resolved and
11.6% were followed. The most common DRPs were adverse drug reactions ( 39.3%), untreated
indications (16.4%) and improper drug selections (16.4%). Anti-infectives were the most common
group of drugs that associated with DRPs ( 30.3% ). Of the 79 DRPs, 70.9% were preventable.
The pharmacist prevented 57.2% of these problems. When the pharmacist gave interventions,
90.6% were fully accepted by the prescribers, 1.9% were partially agreed and 7.5% were
unaccepted. Survey on the attitudes and  satisfactions: of -health care-team as well as patients

revealed that they 'satisfied ~with- pharmaceutical care service.

The study suggested that in: patient.care service  provided by multidisciplinary team,
pharmacists should be played an important role in drug therapy monitoring by identifying,

preventing and solving drug related problems, which improving efficacy in patient care service.

Department Pharmacy Student’s signature.........ccoocoiiiiiiii
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CAD = Coronary artery disease

CHF = Congestive heart failure

CYP 1A2 = Cytochrome P subfamily 1A2

CYP 3A4 = Cytochrome P subfamily 3A4

CYP 2C = Cytochrome P subfamily 2C

G-6-PD = Glucose-6-phosphate dehydrogenase
G-CSF = Granulocyte colony stimulating factor
Gl = Gastrointestinal system

HCTZ = Hydrochlorothiazide

INR = International normalized ratio

KCl = Potassium chloride

LDL-c = Low density lipoprotein cholesterol
MIC = Minimum inhibitory concentration

mg = Milligram

PTCA = Percutaneous transluminal coronary angioplasy
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- Stevens — Johnson syndrome A1n allopurinol

1

- Stevens — Johnson syndrome A10 fluconazole

1

- Junctional rhythm a1n verapamil + atenolol

- Hypoglycemia 1N low intake k@ sinus bradycardia a1ng1 atenolol

- Hypoglycemia a1na1AN13AARINNNINEY Tnemadugauadnies

- Bleeding a1nn1gldeNA LA 819NNABY

- Digoxin intoxication A9NNFNALNTE172UIN4 digoxin 1 furosemide

- Acute renal failure a1n diclofenac

- Rash Aa1n Rabies antiserum + Rabies vaccine (Vero cell)

- Pancytopenia a1n gANLNLIR

- Febrile neutropenia ANn cytarabine + idarubicin

- Jaundice L{iagannen cyclosporin
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- Volume overload Lila9ananiiu furosemide

- Hyperglycemia  iaganniugnagulnsunu glipizide Nunwneda

- Transient ischemic attack Ha4aNANNY warfarin
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Tsnfinime wazlsngavazuumnaiiumgla edivaz 6 91g e Ui efalym
dl | % o v dl ¥ o o aa o J 1 1

wasanngilufesaraesauaugieenidniunisinmainnisiadalsauwsazngulsa  wuan
gilhanlafundfadalsadn  Wulsaneninilyuiiasainaiiiniign 7 518 an 17 91 An
dufesar 41.2  uazdilos 2 ;e laFunisaniadalsadu chronic graft-versus host disease

Wwaz Musculo — skeletal system sinafiiatlyifiasanenvia 2 e Wesangiaaauusnd
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g ldeNanesnenng  Heannisunandauredisnnianle  waztanaanng luielsaesaine i

a ¥ o [ = dl = dl 1 %
ANMIL mm‘uQﬂfm@nmmﬂﬂmmqmm wazinazla@ensINAe

A1519N14 Nadadalsn waranuudibedanuilyuiniiaiiesaina

faya Sruaudilaed | Anwauditlond | Seuazaesiilaed
Rriabialte nmtloyyn wnmtloyyn
nsqtadelsnnnieininmaa lulsaneng

Acute febrile illness and prolong fever (%1 4 36.4
Brain and Neurology 11 4 36.4
Cancer 16 3 18.7
Cardiovascular system 46 15 32.6
Chronic Graft-Versus Host Disease 1 1 100
Dermatologic system 3 1 33.3
Endocrine and metabolic diseases 11 2 18.2
Gastrointestinal system 10 2 20.0
Hematopoietic system % 7 41.2
Hepatobiliary system 10 2 20.0
Infections 21 6 28.6
Kidney and urinary tract diseases s 2 154
Musculo — skeletal system 1 1 100
Respiratory system 21 6 28.6

Y 192 56 -

P ° s o = % |
AN 15 mmuﬁﬁymmmmmmmnmmwﬂugﬂfmLmemﬂ

o o =
mmuﬁagmmmmﬂmwwu

nunglog (Fasay)

1 ey 41 (73.2)

2 fleym 11 (19.6)

3 1l 2(3.6)

4 flgyun 0(0)

5 flyn 2 (3.6)
794 56 (100)
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2. anwazaasiiymninaiasaine

ﬂmmﬁmmnm*ﬁﬁmmm Auau 79 oy wudn nmsiieainisldieilszasAanen
Lﬂuﬂtymﬁwumnﬁqmﬁ@ 31 tloyvn (Fasaz 39.3)  sesasunléun ﬂmmﬂliﬂqﬂsflﬁ%umﬁﬂw
Iuuaz oy filaelafuenlimunzan agnvay 13 Toyun Feuas 16.4)  dilaaldfuangnses
wizwnaunniArll 9 oy Gasaz 11.4) zﬁ'mﬁmmﬁwuﬁmiﬁuﬁ AN lFanHalun1slden
5 fleyun (Faziay 6.3) LL@z;ﬁﬂf;iﬂ%ﬂ’1‘1‘71'134'ﬁﬁ@‘u’q%‘wwﬁmmil,l,mc;ﬂwié’%umgﬂL%”mLerimmm
daeniuld 4 fToymn Feaas 5.1) Fauanslun1aned 16

A15299 16 AUIUTTEYMTIAALLEIAINENTHAFNT

ﬂmmﬁlﬁmﬁmmﬂm uautlngnn (Fata)

1, sﬁﬂfgﬂ”lﬂé’?mnﬁmuﬂqﬂﬁﬁ’u 13 (16.4)
2. t;iﬂfm”l,é’ﬁ*umﬁiaiﬁmammﬂmﬁﬂm 4(5.1)
3. madenldenitlaimnnzan 13 (16.4)
4. eldsuenaun s fnllndnfiaasasldsylunnsin e 4 (5.1)
5. \fAR1N7 N szaeRaInnag lgen 31 (39.3)
6. mﬂﬁ%ummmngaLﬁuiﬂﬂdﬂﬁmm?;"Lé’ﬁ*ﬂumﬁﬂm 9 (11.4)
7. anulddantialuniglden 5 (6.3)

N 79 (100)

Amduilymnifaiiiasannendesnumnasaininisuimsen undiles aauau 79 oy
944 WL miLﬁmmmﬂu’ﬁqﬂizmﬁmﬂmﬂ%mLﬂuﬁn&lmﬁwummﬁz@mﬁmLflﬁﬂﬂ@t 39.3
Tenaifazasnndesiunsdneneuntiii (16, 79)  uazn1sAnuaw]-lae Hewitt (75) @9
o = dl | = C 1 a 1R s dl o %
innnsane lulsanenunad fulssgaunnme wugn nsiiaainisliflseaediluanmeinalif
a % o o . [% Ao o o a
Aanadnfunisines lulsenenuna  waz Einarson (80) lémumawanudseinaaiuniaiatiom
\Heaanen seudnatl 1966 -1989 TuilszimAgnanvngsu i Uszinanieg sl anigeuisniuas
wawen sy Anudinisifiaenisliialszasdiduanundrdnynin lighadeadniunng
A 112NN LN AT LRI T TunizNauddeaad Prince (73) w&ad91n13 g RuaLIn

o o

1za n9ldenldTuneiiie (drug abuse)  luarmndrAtyaesiloyymainnisldannnaligilos
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azgenimnsAnelag aeelu 8unslade (82) Tenanisfnnunisinanislaifilseasdan
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Y o oI/ A % . a 1R s ¥
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y < P - = S
Fornr 5.6 TaNan9ANE FdavieauAuNanNIANENT8Y Lesar et al. (37) Tawudn nguen
FIUAATN NANENNINITULNIAUEINIG UATNgNEIMNIELLMaanAanauaziiala luaime

a 4 A ¥ a Y px
mmﬂwmmmmﬂmmLﬂ@@u‘wmLLmTummmammﬁtymmnmﬂmmmmmgm

< | £ o Aa A
A199N 17 ﬂQNF;I'WNLﬂu@’]mlﬂﬂﬂﬂﬁﬁyﬁ’mmﬁLH@\W'V]EI']

NGNEN fimquﬁmmﬁﬁmﬁmmm (Gasaz)
Anti-infective drugs 27 (30.3)
Anticoagulants 2(2.2)
Antidiabetic drugs 5(5.6)
Antilipidemic drugs 5(5.6)
Antiplatelet drugs 5(5.6)
Antineoplastics 6 (6.7)
Cardiovascular drugs 6 (6.7)
Central nervous system drugs 4 (4.5)
Diuretics 4 (4.5)
Drugs acting on respiratory tracts 3(3.4)
Endocrine drugs 3(3.4)
Gastrointestinal drugs 9(10.1)
Hematopoietic agents 2(2.2)
Immunomodulating agents 1(1.1)
Musculo — skeletal drugs 1(1.1)
Vitamins & minerals 6 (6.7)

MU 89 (100)

Anndayafinans azwivdn nsiailymainnisldean 79 oyt Ha1msainan 89 ailn
i// ‘:‘/ dl 1 a 1] 3 = a
wetlilasannilymuetlogun i nsiiaenisldiedszasdannaiatadanvnaingiaieaiin
all Y o asll a @ ©° Y a | o o =l
Nldaniu  wananil enusriianvinliinatlioguininndn 1 gt dmduseasiasnaasnig
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Antilipidemic drugs 3(3.8)
Antiplatelet drugs 2(2.5)
Cardiovascular drug 2(2.5)
Drugs acting on respiratory tracts 2(2.5)
Gastrointestinal drugs 1(1.3)
Vitamins & minerals 3(3.8)

Jilvelasuennlifivanasanissnmn
Hematopoietic agents 2(2.5)

Vitamins & minerals 2(2.5)

nnsiaan g bt NNz N

Antidiabetic drugs 2 (2.5)
Anti — infective drugs 4 (5.1)
Antilipidemic drugs 2(2.5)
Antiplatelet drugs 1(1.3)
Central nervous system drugs 1(1.3)
Gastrointestinal drugs 2 (2.5)
Diuretics 1(1.3)

nslasugnauiasiullnianaasazlasulunissnun

Anti — infective drugs 3 (3.8)

Central nervous system drugs 1(1.3)
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uauilngn (Feea)

\nanslidnelsegsnanniglden
Anticoagulants
Antidiabetics
Anti — infective drugs
Anti — infective drugs + Gastrointestinal drugs
Antineoplastics
Antiplatelet
Antiplatelet + Diuretic
Cardiovascular drugs
Cardiovascular drugs + Gastrointestinal drugs
Central nervous system drugs
Diuretics
Endocrine drugs
Gastrointestinal drugs
Immunomodulating agents
Musculo — skeletal drugs
mslasusnauiagaiulinitfalsaglasulunssnun
Anti — infective drugs
Central nervous system.drugs
Endocrine drugs
Gastrointestinal drugs
A laidauialuniglden
Antidiabetics
Cardiovascular drugs
Drugs acting on respiratory tracts
Endocrine drugs

Vitamins & minerals

2(2.5)
2(2.5)
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nafmenslifelszasdannnislden  dutfyuidesaneiinulduniign  fe 31
iloyun Gasay 39.2) ﬁﬂﬁtﬁmmmﬁmﬂﬂ'f?lﬁimwuﬁﬂ%ﬁmjmméwmﬂ (miwﬁlm) Inel
Antuli hematopoietic system mn‘ﬁlzgmﬁ@ 8 flynn (Famaz 25.8)  789a9un LN gastro-
intestinal system 6 ﬂfy‘m (auaz 19.3)  endocrine and metabolic system WAL dermatologic
system aginvay 4 iy (Fasaz 12.9) Lﬁ@ﬁm'mﬁqszﬁummgumwmmﬂﬁmmmﬂm’ﬁq
dszasanudn  lussiuannuguiasies 9 doynn (Fasar 29)  uazguusatunang 22 doym
Fewar 71) Tnalddfiawselafatyuiaineinasldfedszasfsainanluseduguisannn
#1150 n19tszilivAannnaziuannnIs LN rLssiNBeee Naranjo et al.(71)  Wud1 AN
TFresnsiniloyniagluszdt possible 7 iloyun (Feaaz 22.6)  probable 21 flgynn (Fae
av 67.7)  uway definite 8 foymn (Bazas 9.7) aldud nMaAnnazinaaludanaiann g
glipizide N19NA bleeding AINUNF8NTEMIN98N warfarin fiU ciprofloxacin Wag warfarin U

omeprazole AILAAIINEALIAEIAMIANTI97 20

A1919% 19 seALANNTULsIazAK Ul FaaInsina s il seasfannislden

ARTTULIANT] 1893908

seuLadeny mm‘ﬁl Aanadlulalle (71) @zﬁumwﬁ;ul,m (72)

(Faeaz) Possible e unang JULN Probable | Definite

Cardiovascular system ’ 1(3.2) - - 1(3.2) - 1(3.2) -

Central-nervous system i 3(9.7) 2 (6.4) 1(3.2) 2 (6.4) - 1(3.2) -

Dermatologic system ‘ 4(12.9) 1(3.2) 1(3.2) 3(9.7) - 3(9.7) -
Gastrointestinal system 6 (19.3) - 2 (6.4) 4(12.9) - 4(12.9) 2 (6.4)

Hematopoietic system 8 (25.8) 2(6.4) 1(3.2) 7 (22.6) - 6 (19.3) -

Hepatobiliary system 2 (6.4) 1(3.2) 1(3.2) 1(3.2) - 1(3.2) -
Metabolic & endocrine 4(12.9) - 2 (6.4) 2 (6.4) - 3(9.7) 1(3.2)

Renal system 3(9.7) 1(3.2) 1(3.2) 2 (6.4) - 2(6.4) -
794 31 (100) 7 (22.6) 9(29.0) | 22(71.0) - 21(67.7) | 3(9.7)
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a g laNeLsead %ﬂmﬁtﬁumm&; fe‘iﬁmuﬂﬁymﬁ' Ay | szAuAINY
Aaau Fewaz) | T (71) | quusa (72)
Aplastic anemia Ranitidine + Nifedipine 1(3.2) Possible U11nang
Pancytopenia Zidovudine 1(3.2) Probable U11nang
Co — trimoxazole + Amphotericin B 1(3.2) Probable U1unang
Agranulocytosis Cefipime + Omeprazole 1(3.2) Probable 1unang
Thrombocytopenia Furosemide 1(3.2) Probable U11nang
Ceftriaxone 1(3.2) Possible Tinel
Neutropenia Cytarabine + Idarubicin 1(3.2) Probable U11nang
Vineristine + Doxorubicin + 1(3.2) probable U1unang
Etoposide + Cyclophosphamide
Bleeding Warfarin + Ciprofloxacin 1(3.2) Definite 1unang
Warfarin + Omeprazole 1(3.2) Definite Uunang
Liver enzyme elevation | Cefipime + Fluconazole 1(3.2) Probable Tiagl
Cholestatic jaundice Furosemide 1(3.2) Possible U11nang
Acute renal failure Cyclosporin 1(3.2) Probable unang
Netromycin + Amphotericin B 1(3.2) Probable Yunang
Urinary retention Codeine 1(3.2) Possible tias
Hypoglycemia Insulin 1(3.2) Probable unang
Glipizide 1(3.2) Definite U1unang
Hyponatremia Desmopressin (DDAVP) 1(3.2) Probable Tiagl
Hyperuricemia Aspirin + Hydrochlorothiazide 1(3.2) Probable Hag
Alopecia Vincristine + Doxorubicin + 1(3.2) probable unang
Etoposide + Cyclophosphamide
Rash Alandronate 1(3.2) Probable U1unang
Maculopapular rash Imipenem + Amphotericin B 1(3.2) Possible unang
Red-man -syndrome Vancomycin 1(3.2) Probable Hag
Nausea and vomiting | Amoxycillin + clavulonic acid 1(3.2) Probable Hag
Amphotericin B 1(3.2) Probable | 11unans
Digoxin 1(3.2) Probable | tunans
Gl disturbance Aspirin 1(3.2) Probable Hael
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A1519% 20 (Fla) e nnsldfsiszasAanedwnlfifnailyuiiiasainan

a s laiaLlsraan anifluavin Auauilym | sty | szdumanu

Aeau Fewaz) | W6 (71) | quues (72)

Headache Isordil 1(3.2) Probable ot

Seizure Imipenem 1(3.2) Possible U1unang
Delirium Ranitidine 1(3.2) Possible U1unang
Phlebitis Cloxacillin 1(3.2) Probable Yrunans
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AEN U NATB9LNTENTEUdNeEN TLAUANN | TTALAN
() &fny (21) | quNa (22)
Warfarin + Ciprofloxacin 1 TTALIYN warfarin L‘Wls\l'%u i 1 Moderate
Warfarin + Omeprazole 1 Lﬁlqu"ﬁfmm warfarin - uasn i
Anannsldfedszasd  Toun
TINR, fin bleeding
Digoxin + Furosemide 1 seAU U adesluaenan g 2 Moderate
IHAnfiEed digoxin I¥deTy
Phenytoin + Fluconazole 1 sz aen phenytoin 11 14 44 2 Moderate
TRanuszAuenlwaen
Phenytoin + Enteral feeding 1 ARTLALEN phenytoin i 1 Major
NN2INEIAARY
Ciprofloxacin + Enteral feeding 1 AMIEALEN ciprofloxacin Al 2 Moderate
NANIZINHIARNAY
Ketoconazole + Alum milk © 1 @mmi@ﬂ%wﬂm ketoconazole 2 Moderate

desannanannsaazlliia pH
lunszimnzeavns Mlignazes

ketoconazole anas
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List of drug/dose and routh

Order for continue

Order for one day
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Name HN
Lab Data Normal
Glucose 70-110
BUN 5-20
Creatinine 0.5-2
Uric Acid 2.4-7
Bilirubin, total 0.0-1.5
Bilirubin,direct 0.0-0.5
B ALK Phosphatase 39-117
L SGOT 0-40
O SGPT 0-40
O LDH 24-78
D CPK 24-195
C Albumin 3.7-5.5
H Globulin 1.8-3.5
E Calcium 8.5-10.0
M Phosphate 2.0-5.0
| Amylase
S Acid Phosphatase
T Total cholesterol 50-200
R Triglycerides 50-200
Y LDL-C 0-130
HDL-C 35-100
Sodium 135-165
Potassium 3.6-5.5
Chloride 98-106
o2 20-30
AG
Prothrombin Time 1PEEIoNS
PTT 30.0-42.8
INR
RBC
Hb
Hct
MCV 76-100
MCH
C MCHC 33-37
B RDW
C WBC
% Neu 54-62
% Lym 25-33
% Mo 3-7
% Gr
% Eo 1-3
Platelets 150000-350000
U Sp. Gr.
R PH
| Protien
N RBC
E WBC

Bacteria
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e transcription error
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e administration error
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ONSET: [ ]sudden (within 24 hr.) [ ]gradual ( more than one day to several days ) [ ]unknown
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No.

Patient

name

Details of problem/recommendation

Contacted

person

Type

result

Accepted

Rejected
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HN AN
Tagilae GHR ave 1 A
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1. Review chart & interview

[ 1Allergy Symptom

[ ] Underlying disease

[ 1DRPs - ADR /DI / Nonadherence/

[ ] Hospital admission are due to DRPs

[ ] Anticipated problems with OTC preparation

[ ] Smoking- Yes/No [ ] Alcohol drinking- Yes/No

2. Prescription written upon discharge

3. Consultation notes
[ ] Dosage schedule reviewed [ ]ADR/DI discussed
[ ] Other

4. Additional comments

Pharmacist

Date
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14.
15.
16.
17.
18.
19.

Adernaline injection

. Benztropine injection

. Betamethasone cream

Calamion lotion

Chlorpheniramine tablet/injection/syrup
Diazepam injection

Dextrose 50 % injection

Domperidone tablet/syrup

. Dexamethasone injection
. Hydrocortisone injection

. Hydroxyzine tablet

Kayexalate 3

Metoclopramide tablet/injection
Naloxone  injection

Potassium chloride elixir/injection
Prednisolone tablet
Triamcinolone cream

Vitamin K injection
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3. Screening diagnosis for possible drug - induced life threats

Myopathy

Myxedema coma
Nephritis

Nephrotic syndrome
Nephrotoxicity
Neuroleptic malingnant sYndrome
Neuromuscular blockade
Neuropathy

Neutropenia

Nystagmus

Oligouria

Pancytopenia

Paralysis

Paralytic ileus
Perforated colon
Peritonitis

Platelet dysfunction
Pneumonitis

Porphyria
Pseudomembranous colitis
Pulmonary damage
Pulmonary disease

Pulmonary edema

Pulmonary infiltration

Red - blood — cell aplasia
Renal failure

Renal impairment
Respiratory depression
Respiratory failure
Seizure

Shock

Sinus ‘arrest

Status epilepticus
Stevens-Johnson syndrome
Stupor

Syncope

Tachycardia
Thrombocytopenia
Thrombosis

Torsades de pointes
Toxic epidermal necrolysis
Toxic shock syndrome
Ulcer

Urticaria

Vasculitis

Ventricular fibrillation




. (cont.) Screening diagnosis for possible drug - induced life threats

Agranulocytosis
Anaphylactoid reaction
Anaphylaxis
Angioedema

Aplastic anemia
Apnea

Arrhythmia

Asphyxia

Asthma

Asthmatic reaction
Asystole

Ataxia

Atrial fibrillation
Azotemia

Bowel perforation
Bradycardia
Bronchospasm
Cardiac arrest
Cardiac collapse
Cardiac depression
Cardiomyopathy
Cardiopulmonary complications
Cardiorespiratory disturbance
Cardiovascular 'shock
Cerebral edema
Cerebral infarction
Coma

Cyanosis

Cytopenia

Diabetes inspidus
Encephalopathy
Epiglottitis

Erythema multiform

Fulminant colitis

Glomerulonephritis
Heart block

Heart failure
Hemolysis

Hemolytic anemia
Hemolytic uremic syndrome
Hemorrhage
Hepatitis
Hepatomegaly
Hepatotoxicity
Hyperammonemia
Hypercalcemia
Hyperglycemia
Hyperkalemia
Hyperpyrexia
Hypertension
Hypertension crisis
Hypoglycemia
Hypoglycemic coma
Hyponatremia
Hypotension

Hypoxia

Lactic acidosis

Liver damage

Liver failure

Lupus erythematosus
Lupus —like" syndrome
Malignant hyperthermia
Manic Syndrome
Meckel's diverticulum
Megaloblastic anemia
Meningitis
Methemoglobinemia

Myocardial infarction
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