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# # 4576624833 : MAJOR CLINICAL PHARMACY

KEY WORD: PHARMACEUTICAL CARE / PEDIATRIC /MULTIDISCIPLINARY TEAM
SOPITA KEERATI-URAI : PHARMACEUTICAL CARE IN MULTIDISCIPLINARY TEAM
IN PEDIATRIC WARD AT MAHARAT NAKORNRATCHASIMA HOSPITAL.THESIS
ADVISOR : ASSO.PROF.APHIRUDEE HEMACHUDHA, THESIS COADVISOR
RATTANAPORN PINYOSAMOSORN, M.D., [149] pp. ISBN 974-17-5589-9.

The purpose of this study was to determine the role of pharmacist in providing
pharmaceutical care in multidisciplinary team. This study was done at pediatric ward of Maharat
Nakornratchasima Hospital between November 1, 2003 to January 30, 2004. Subjects consisted of
pediatric patients who were newly admitted to this ward. The pharmaceutical care services
included drug therapy monitoring to identify, resolve or prevent drug therapy problems, drug
information services and discharge counseling. The success of implementation was evaluated by
physicians, nurses and caregivers in term of their acceptance rate. Time study in each step of
pharmaceutical care services was determined. Survey on attitude of heath care team toward the

implementation of pharmaceutical care services was also assessed.

The service was provided to 119 children, 173 potential or actual drug therapy problems were
identified in 67 patients (56.3%); an average of 2.58 problems per patient. The common category of drug
therapy problems were medication errors [39 (22.54%)], over-dosage [29 (16.76%)], drug interactions [27
(15.61%)] and subtherapeutic dosage [25 (14.45%)], respectively. Pharmacist performed 205
interventions. Among the 134 interventions were resolved or prevented drug therapy problems, the main
interventions were changing of the dose. Most of the interventions were fully accepted (85.82%), whereas
2.99% and 11.19% were partially accepted and unaccepted, respectively. The mean time in providing
pharmaceutical care of each patient was 40.9 minutes. Full time equivalent of pharmacist staff in pediatric
ward ‘based on time study result was 0.83. Survey -on attitude of 10 physicians, 16 nurses and 2
pharmacists toward pharmacist's role and implementation of this service revealed a high acceptance rate
for pharmacist's role in monitoring medication errors and creating patient medication record. As many as

82.14% of reporters satisfied to have this model implemented in the future.
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ACEI
ADEs
ADRs
AGE
ALL
ASD
BPD
BUN
CaCo,
CHF
GFR
HIV
KCI
LBW
NICU
Scr
PD
PDA
PGS
PICU
PK
u/C
VSD
nn.
MT.N.
HN.

NAN./UA.

F18N19ANER

Angiotensin converting enzyme inhibitor
Adverse drug events

Adverse drug reactions
Acute gastroenteritis

Acute lymphoblastic leukemia
Atrial septal defect
Bronchopulmonary dysplasia
Blood urea nitrogen

Calcium carbonate

Chronic heart failure
Glomerular filtration rate
Human Immunodeficiency Virus
Potassium chloride

Low birth weight

Neonatal intensive care unit
Serum creatinine
Pharmacodynamic

Patent ductus arteriosus
Penicillin G Sodium

Pediatric intensive care unit
Pharmacokinetic

Unclassified

Ventricular septal defect
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Acute diarrhea 2
Acute diarrhea with mild dehydration )
AGE with moderate dehydration 2
Infective diarrhea 2
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Partial gut obstruction 1
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VSD with CHF 2
Ventricular Septal Defect (VSD) 1
VSD with PDA with pulmonary hypertension 1
ASD with PDA 1
ASD with pulmonary hypertension 1
Cyanotic heart 1
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5. szuulatininen
Histiocytosis
ALL low risk
ALL high risk
Idiopathic Thrombocytopenic Purpura

Anemia

7 (5.9)

6. lsnRniTa
Sepsis
Cellulitis
2" pacterial skin infection

Scrub typhus

7 (5.9)

7. STULRNINUI
Drug allergy
Hand-foot-mouth syndrome
Herpatic gingiva stomatitis

Scabiasis

4 (34)

8. sruuMmaLhutlaa1e
Recurrent UTI
Urinary tract infection (UTI)

Cystitis

4 (3.4)

9. N5 lASULNLANANIA

Tricyclic antidepressant intoxication

1 (0.8)

10. tlyvnau o
Early septic hip
Septic arthritis
Green pit viper snake bite
Centipode bite
Malnutrition

Wiskott-Aldrich syndrome

6 (5.0)

CRPEN
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®  Bromhexine syrup 7
®  Paracetamol syrup 2
®  Allopurinol 1
B Amikacin injection 1
®  Ampicillin injection 1
®  Augmentin suspension 1
®  Cefuroxime suspension 1
®  Cloxacillin injection 1
®  Doxycycline capsule 1
®  Ethambutol 1
®  Fer-in-sol 1
B K, HPO, injection 1| - Wl TPN
®  Prednisolone tablet 1
®  Terbutaline syrup 1
®  Sodium chloride powder 1
®  Zidovudine syrup 1
" 5%D/S/5 1| - dmsuFannniivly

tleymszezinanlunasldenunwinularuau 2 dogun Rafilaaeny 3 haunsnie
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®  Augmentin suspension 1
®  Cefuroxime injection 1
®  Ranitidine suspension 1

B gzazaanlumslugnuiuinuld (2)
®  Ranitidine injection 1

®  Zidovudine syrup 1
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®  Enalapril vs Furosemide 7

" STAUAMNITNTUTDIEN LUNTLURLADAST
LUNINSEAUNLAHNALLNISSNE (3)
®  Phenobarbital vs Valproic acid 2

B Cisapride vs Metronidazole 1

" sl jiFenssudnseniianaganaliiig
anslunalssaeRannislden (17)

®  Digoxin vs Furosemide 8
" Cefotaxime vs Amikacin 2
" Ceftazidime vs Amikacin 1
®  Ceftazidime vs Gentamicin 1
" Cefotaxime vs Gentamicin 1
" Cefuroxime vs Gentamicin 1
® Hydrochlorothiazide vs Furosemide 1
®  Isoniazid vs Rifampicin 1
®  Paracetamol vs Phenytoin 1

floywnadaufisensswinseriianadsualfiszinangefullauataildAafis
annealadanuau 3 oy taun naslden Phenobarbital . wazen Valproic. acid  $auriu
719U 2 Teynn ﬂ’mﬁm@ﬁﬂﬁ@zﬁumium:mLﬁfamgﬁﬁmwﬁmﬁmmm Phenobarbital
fasannenfinneindneaniianns vieanarinlfsziigesen Valproic acid aaad uazn"3
\NAUNATaNTENde Cisapride fugn Metronidazole 1 tleyin 1ws1ze1 Metronidazole
usadudaeulad CYP3A4 1048 Cisapride fianannlfiAnnazvinladuiadamls’
lunsinnindanslfinnsinnuuazitinezfiniafafisenssineantanudaunme iy
mfm5aﬂ§ﬁ?ﬁmiwdwmﬁm@mN@IﬁizﬁumqﬁuﬁﬁlqLmeﬂﬂﬁﬂﬂim@ui"uLL@zﬂi”mmmm

anadlufilos 2 918 udedrelafinndgilos 1 91aMin192 Hypoxic ischemic



59

encephalopathy: HIE Wu3nHilaefiseauen phenobarbital gandnszaud liinalunisinm
A8 87 NAN./NA. (ANUNR 15-40 NAn/HNA.)  whknnsidapalfanaunvinfnwazldanig 2
#HnsaNiL iasangilagldannsnaruauainisdn wazuwndiiuangiaaliiaonisuans

a . =X Yo o = & KX a dld
IANNEHANET Phenobarbital DUINNFTN IR T ULNNET WINTILDIN A NL N AN

11NN 80 wAN./wa. Nanan igihaladuazidedinld soazduauanilumnizei 10

A159N 10 n1sinAUNFeNseudNeennaanaiu (Potential Dis)

Dls Mechanism
. Predicted effect Severity
(A7u9U) (onset)
Digoxin + Diuretics-induced electrolyte PD major
Furosemide (8) disturbances may. predispose to (Delayed)
digitalis-induced arrythmias.
Enalapril + The effects of loop diuretics may be PD minor
Furosemide (7) decreased. (Delayed)
Aminoglycosides + Nephrotoxicity may be increased. u/C moderate
Cephalosporins (6) (Delayed)
Phenobarbital + Plasma barbiturate concentrations PK moderate
Valproic acid (2) may be elevated, increasing the (Delayed)
pharmacologic and adverse effects
HCTZ + Both groups have synergistic effects PD moderate
Furosemide (1) that may result in profound diuresis (Rapid)
and serious-electrolyte abnormalities.
Isoniazid + Hepatotoxicity may occur at PK major
Rifampicin (1) a rate higher than with either agent (Delayed)
alone.
Paracetamol + The potential hepatotoxicity of PK moderate
Phenytoin (1) acetaminophen may be increased (Delayed)
when chronic doses of hydantoins are
coadministered.
Cisapride + Metronidazole may inhibit metabolism PK minor
Metronidazole (1) of cisapride causing potential (Rapid)
arrythmias.
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ANSI9N 11 an1shunelszasnannisldanNaaiianlie (Potential ADRs)

ADRs
. Suspected drug Severity
(A7)
Electrolyte disturbances (8) Digoxin + Furosemide Major
Nephrotoxicity (6) Cephalosporins + Moderate
Aminoglycosides

Electrolyte imbalances (1) Furosemide + Hydrochlorothiazide Moderate
Hepatotoxicity (1) Isoniazid + Rifampicin major
Hepatotoxicity (1) Paracetamol + Phenytoin Moderate
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" qyanenildungiladaunesi (19)
®  Paracetamol syrup 3
®  Dexamethasone injection 2
®  Terbutaline syrup 2
® CaCO, capsule 1
®  Chloral hydrate syrup 1
®  Fer-in-sol 1
®  Hydroxyzine tablet 1
®  lbuprofen suspension 1
®  KClinjection 1
B Kitsyrup 1
®  Propranolol tablet 1
®  Ranitidine injection 1
" 5%D/S/5 T - Bnnulnmauldiieans
" 5%D/S/4 1| - gnsinlidiesne
® Panenteral T “upaaTliieane
" aoandlunislvenldivasna (6)
B Amikacin-injection 1
® ' Dexamethasone injection 1
®  Miconazole oral gel 1
® PGS injection 1
B Ranitidine injection 1
®  Theophylline syrup 1
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NSUNEN (2)
Cefotaxime injection

Penicillin

AINIFANLALNANNNFLEEN (21)
Amphotericin B
Cytarabine + Doxorubicin
Vancomycin injection
Vincristine injection
Ferrous sulfate tablet
Amikacin injection
Cephalexin suspension
Ciprofloxacin injection
Ethambutol tablet
Furosemide injection
Fer-in-sol

Methotrexate injection
6-Mercaptopurine tablet
Phenobarbital elixir
Phenobarbital sodium

Prednisolone tablet
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ADRs
. Suspected drug Severity Probability / Score
([7UU)

Urticaria (1) Cefotaxime inj moderate Probable / 6
Red-man syndrome (1) Vancomycin inj mild Definite / 9
Drug fever (1) Vancomycin inj mild Definite / 9
SJS (1) Penicillin syr moderate Probable / 7
Hirsutism (1) Prednisolone tab mild Probable / 7
Darken stool (1) Ferrous sulfate tab mild Probable / 7
Diarrhea (1) Ferrous sulfate tab mild Probable / 7
Drug fever (1) Methotrexate inj mild Probable / 7
Thrombocytopenia (1) 6-MP tab moderate Probable / 8
Alopecia (1) Vincristine inj mild Definite / 9
Drowsiness (1) Phenobarbital elix mild Probable / 6
Neuritis (1) Ethambutol tab severe Possible / 3
Somnolence (1) Phenobarbital inj mild Probable / 6
Darken stool (1) Fer-in-sol mild Probable / 5
Diarrhea (1) Cephalexin syr moderate Possible / 4
ATN (1) Amphotericin B moderate Probable / 7
Hypokalemia + Amphotericin B moderate Probable /5
hypomagnesia (1)

Hyponatremia (1) Furosemide inj moderate Probable / 8
Alopecia (1) Vincristine inj mild Probable / 5
Nausea / Vomiting (1) Doxorubicin inj + moderate Probable / 6

Cytarabine-inj
Pancytopenia (1) Doxorubicin inj =+ severe Probable / 7
Cytarabine inj
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No. of medical problem list ...........

7. 010 20:04050>5

8. UCardiovascular system
URenal and urinary system
W Gastrointestinal system
OEndocrine system
UHematological system
UDermatological system
UCentral Nervous system
UOverdose
URespiratory system

W Miscellaneous

O
a2
a3
Q4
Qs
Qe
ar
s
Q9
Q10

NUMBER OF DRUG RECEIVED:

= AdM. item

9. ltem.Adm

10. Item.D/C
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Date

Problem

Assessment & Plan
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CATEGORY OF DRUG THERAPY PROBLEMS:
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Cause
1. Dosage TOO IOW ........c.ccoevvenanne. 11.
(| Wrong dose .........ccocoeeennee. 12.
(| Inappropriate frequency ..............coeeveene. 13.
d Inappropriate duration ....................... 14.
(| Drug interaction ..........ccocoiiiiiiiiiiinnnns 15.
2. Dosage Too high ...................cccu..... 16.
DWrong dose ..o 17.
d Inappropriate frequeNCy .....ccoviiiiiiiinnnn. 18.
Dlnappropriate duration ... 4 &Y. 19.
a Drug interaction ...........ccciviiiiiini i 20.
3. Adverse Drug Reaction ............................ 21.
DAIIergic reaction ...........g... 4. 4§ 22.
Wundesirable effect .............co...... 23.
a Drug interaction .........coccoiviiiiiiiiininnns 24.
5. Not following instruction ...................cc...c.... 25.
UDoes not understand ..................... 26.
WPatient prefers not to take ... 27.
a Forgetting..........cccooviiiins 28.
DCaregiver don'thavetime ...........oooeieinn. 29.
U Cannot tolerate side effects .o 30.
U cannot afford drug product ..o 31.
Uwmiscellaneous...........c.co....... 32.
6. Unlicensed drug ..............c.c........... 33.
UModified ... 34,
WHome label ..ot 35.
7. Off-label drug ............ccccovviuninnn. 36.
Ubese, 45 o 37.
DFrequency ..................... 38.
Qindication.................... 39.
DAge FaNge ..ovvevneniiennnns 40.
URoute of administration ...........ccc........ 41.
U contraindicated for use in children .......................... 42.
U No information on use in children .............ccc......... 43.
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8. Medication errors.......................

44,
DPrescribing BITON i, 45.
DTranscribing (<] a o] P 46.
DDispensing [S14 0] SRR 47.
U Administration error ...................... 48.

NUMBER OF DRUG THERAPY PROBLEMS:

# Actual drug therapy problemem®® . ... ... . o .. .. AT 50
# Drug therapy problems received resolving .............c..coeveee... AT 51.
# Drug therapy problems received preventing ......................... A3 52.
. s 2 53.
# Drug therapy problems received monitoring ......................... AT
# Potential drug therapy problems ... ..o AT 54
# Drug therapy problems received resolving .........cccc..o.ooea. A3 55.
# Drug therapy problems received preventing ...................c..... AT 56.
. i & 57.
# Drug therapy problems received monitoring ......................... REN

DRUG CLASSIFICATION:

Drugt ..o, 58. L)1, Cardiovascular Us. Electrolytes
Drug2 ..o L2, Anti-infectives U6, Hormones
Drug.3 ..o Q3. Central nervous system 7. Gastrointestinal
Drug4 ..o N Py Respiratory system Us. Miscellaneous
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Mechanism: (J PRarmacOdyNamICS. ... ..o. e e

DPharmacokinetics .......................................................................................

Severity: WMinor WModurate DMajor
Effect: ..o . it A - R e
Mechanism: DPharmacodynamiCS ....................................................................................

D P harmac ok e S e e e I ... ...ttt itieinreerrenennes

Mechanism: DPharmacodynamics .......................................................................................

DPharmacokinetics ........................................................................................

RECOMMENAAt ON: ...

Based on: Drug Interaction Facts.
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AANUIN 4
TYPE OF INTERVENTION:

W Addition of Arug coov ﬁ‘?\‘i 59.

U cessation of a ArUg oo ﬁ%\‘i 60.

DChanging drug oo m%//q 61.

DChanging dose .., ﬂ%\‘i 62.

DChanging frequency ......cooiiiiiiii ﬂ%\‘l 63.

DChanging dosage form .......ocoiiiiiiiiiii, ﬂ%ﬂ 64.

DChanging FOULE ......v... . conerer . . . ﬂ%ﬂ 65.

DChanging administration time / technique ...................oiene. ﬂ% 66.

U Education about disease and medication «..............cocoee..ivews ﬂ%:/\‘i 67.

DProviding drug information ......................... ﬂ%\‘i 68.

DSuggest lab / drug level monitoring .....c..cocooiiinn ﬂg’q 69.

QNo intervention ......ovovooieie ﬂ%\i 70.

Uother ..o N2 71,

RESULT OF INTERVENTION:

HPhYSICIan .....c..cccvveeeeeeiaeeres! Asa 72.
Daocepted ............................... ﬂ%ﬂ 73.
Dpartially accepted .o ﬂg‘/\i 74.
Drejeoted ............................ ﬂ%‘/\i 75.

HNurse / Pharmacy .....c.....cccoceecveeeen.., A%a 76.
Daccepted ................................ ﬂ%‘/\i 77.
Drejeoted .................................. ﬁ%\i 78.

HpPatient / caregiver ..............c..cccc........ Asa 79.
Daccepted ................................ ﬂ%‘/\i 80.
a rejected ... ﬂ%\i 81.

Details of problem / recommendation:
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DISCHARGED MEDICATION

Drug/Dose/Route Indication Common ADR

Potential drug interaction:

B e kB A L A . ............. Severity ..........ccoccc

[21{=To1 - O, - r————————————————————— U

Mechanism DPharmacodynamics ....................................................................................
LdPRAMMACOKINGHCS ... vev oottt

Content of an education

#Medication name.

#Medication use and expected benefits and action.

#Medication route, dosage form, dosage and administration schedule.
#How to do when missed dose.

#Common side effect

#pPotential drug —drug, drug food interaction.

#Proper storage of the medication.
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Activities of pharmacists

(min)

Date

#Review and collecting new patient data
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1.2 AneataAReulun1sfnaanAndesn (Transcribing error)  {luAR1s
HANANATBINITAARBNANAIUNNENAAANNNYILIA TI8NANANUANIANNNNTAINFAE
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6.1 nednulasenldfunstunsdauiaandans visednan

6.2 n1daldenNnantueslulsanaunalnendans

Yar

7. medildenniusniiladeyai lasunistunziiay (Offlabel drug) wnnalia e lHEy
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U

8. MuAALATENILUINE (drug interactions) xRN feyynainnisldeniiiaan

Slassiugsitenimfiveaindaaaunaniaes M?@qw%fmqmzﬁ%mwmmﬁwﬁq
Tusnenawasuudasluiflel@suenfausaugas paulasniainiloymiannnisldenaes
Cipolle Up.A. 1998 Iagm1adaNANIAN
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Tinalunisine
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Significant rating Severity Documentation
1 Major Suspected or >
2 Moderate Suspected or >
3 Minor Suspected or >
4 Maijor / Moderate Possible
Minor Possible
° Any Unlikely
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NATULAZENAaKAsaHaEU83 National Coordination Council for Medication
Error Reporting and Prevention " (NCCMERP) Tnaiutananiily

® No error

Category A : Circumstances or events that have the capacity to cause error

® Error, No harm

Category B : An error occurred but the medication did not reach the patient.
Category C : An error occurred that reaches the patient, but did not cause harm.
utivpantili 1) Medication reaches the patient and is administered
2) Medication reaches the patient but not administered
Category D : An error occurred that resulted in the need for increased patient

monitoring, but no patient harm.

® FError, Harm

Category E : An error occurred that resulted in need for treatment or intervention
and caused temporary patient harm.

Category F : An error occurred that resulted in initial or prolonged hospitalization
and caused temporary patient harm.

Category G- An‘error occurred that resulted in permanent patient harm.

Category H : An error occurred that resulted in‘a near-death event (e.g.,

anaphylaxis, cardiac arrest)

® FError, Death

Category | : An error occurred that resulted in patient death.

UNNELNA Harm is defined as death, or temporary or permanent impairment of body function /
structure requiring intervention, Intervention may include monitoring the patient’s condition,

change in therapy, or active medical or surgical treatment.
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