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# # 5076855233: MAJOR SOCIAL AND ADMINSTRATIVE PHARMACY
KEYWORDS : DRUG RELATED PROBLEMS / INPATIENTS / PRIMARY
CARE SETTING
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MANAGEMENT COST OF DRUG RELATED PROBLEMS IN
HOSPITALIZED PATIENTS AT LOENGNOKTHA CROWN
PRINCE HOSPITAL. ADVISOR: ASST. PROF. PUREE
ANANTACHG@TI, Ph.D., 66 pp"

Drug related problems (DRPS) aredmportait issues.among organization, country,
and national level. Deieeting and salving DRPs are important procedures to
reach patient safety goal; wihich can be achieved by collaboration of healthcare
team including physician, pharmacist and nurse. Phammacists play important role
to detect and propgseé solition to elmpmate drug related problems. This study
aimed to determine in€idence of drug related problems, causes, types of drug
related problems, afd cst fo manage drug related problems. This study was a
cross-sectional study JAll'patients admitted to two wards at Loengnoktha Crown
Prince Hospital wege observed, monll’é'red and detected for DRPs. Type of DRPs
were categorized By Hépler €.D.'and Strand L.M.’s DRPs classification
algorithm, whilg'sevgrityiof DRPs were categorized by Hartwig S.C. and
Schneider P.J¥s crig€riaffThe result from this study showed that there were 98
DRPs identified fiom 6,262 patients. The incidence of DRPs among hospitalized
patient during 10'month period at Loer}gﬁoktha Crown Prince Hospital was 1.56
%. The most frequently DRPs found was drug-drug interaction (32.7%),),

followed by improper drug'selection (17. 3%_)’, subtherapeutic dosage (14.3%).1t
was found that 54.1% of DRPs were in categery B (DRPs did not reach patient),
25.5% were in category-A-(poténtial to cause DRPs) and 12.3% were in category
E (DRPs cause temporary harm, patient need treatment.or intervention). When

analyzed gauses-of BRPsy-it-was-found-that-seme-of-them were a result of system
error ¢.g. inférmation technology did not reach all hospital systems inclusively,
the interchange of physicians among hospitals in provinceé.while some of them
were human érfor e.g. personal attitude of patients and doctors. Cost to manage
DRPs was calculated using hospital perspective and included only direct medical
costs e.g. wages'of physicians, nurses and pharmacists, cost of drug and cost of
laberatoty test! Ih this study ¢ost (0 fafage 98 DRPs Was48,688:85 Baht.

Academic Year: 2010
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CHAPTER I
INTRODUCTION

Drug related problems (DRPs) lead to substantial morbidity and mortality, as
well as increased health care expenditure, which in turn affect clinical outcome,
humanistic outcome and also financial eutcome. DRPs were defined as adverse drug
reactions, potential drug interactiens, unnecessary diug therapy, inappropriate choice
of drugs and untreated conditions. It has been shown to-beprevail among hospitalized

patients, with reported incidenceaies as high as 3.3%-97.1% 2 Many factors can

contribute to the highificidenee rate of DRPs. DRPs have been studied internationally
and most of them are ayoidable. PharmacistsJ are assuming an active role in preventing
and solving DRPs.*” L

One study of Ramathibodi Hespital aifﬁedJ to identify incidence of DRPs in
hospitalized HIV patientS. The study was cond'u_ctéd in 3 medical wards at
Ramathibodi Hospital. Ameng 35 admissions a)'.f.:the_HIV infected patients, DRPs
were identified in 34 admissions (incidence ratéf 27.1%).(1) The results raised
awareness among health care proyiderteam to care fqn HIV patients’ safety issue.
This result led to initiation of routine clinical ph%?{riacist monitoring activity for this
special patient group. - T

Many studiessshawed that pharmacists effectivelyidentified and prevented
clinically significant'DRPs, and many of them showed that physieians acknowledged
and acted upon the clinical pharmacists” propesed suggestions t0 solve and prevent
DRPs. In 2006, Kaboli et.al published a review about clinical pharmacist services and
inpatient medicalicaren A total of 36 studies includingimore than 17,000 patients were
evaluated in the review.. They found that services provided.by clinical pharmacist
reduced adverse drug reactions or medication errors, and lessened length of hospital
stay, Moieover, it helpedimprovenedication adhierence, knowledge and
appropriateness of drug use. None of the studies included in the'review showed
negative health outcomes, but 1 of the studies showed increased higher clinical
outcomes. Kaboli concluded that, in general, clinical pharmacists service improved

care in hospitalized patients and there was no evidence of harm to patients.(4)



In 2004 the World Health Organization launched the World Alliance for
Patient Safety which emphasis members to pay the closest possible attention to the
problem of patient safety. The alliance members raised awareness and state
“unanimous commitment to improve patients’ safety. They all agreed to facilitate the
development policy and working procedure among all WHO member states.”) In
Thailand pharmacists played important role in pharmaceutical care. They searched for
DRPs and provided suggestion to other health caré professions to prevent and solve
DRPs.

Despite the importance.of DPRPs, very little has been done in the in-patient
department at Loengnoktha @€rown Prinee Hospital. This study was aimed to
. investigate incidence of DRPS, causes of DRPs and cost of DRPs management. The
findings from this study can be used to improye_dmg safety system for Loengnoktha
Crown Prince Hospital im'the future.

1.1 Objective of the study

This study aimed to i

1. Determine the incidence ¢f DRPs in the in-patient department, Loengnoktha
Crown Prince Hospital. = :

2. Classify DRPs according to théir type and s‘éV'e:fity level.

3. Study the sausesof DRPs

4. Estimate the-€ost of DRPs management.

1.2 Expected contributions

1. The incidence of DRPs would help indicate the magnitude of the patient
safety‘problems in the in-patient.department, Loengnoktha Crown Prince
Haospital £7stenl

2. 'Causes of-DRPs would help-identified drug system weak point and lead to-risk
management system improvement.

3. Cost of DRPs management would help the board of organization realized that
DRPs is importance problems found in organization and system of protecting

DRPs is needed.



1.3 Hospital background

Loengnoktha Crown Prince Hospital is a 60 beds community hospital located
in north-eastern of Thailand, 65 km. away from Yasothorn Province. The average

numbers of patients admitted to the in- patient department are 40 patients per day

in 2 wards, male and female. An average number of patlcnt visited an out-patient
department are 250 patients ‘u ay. ’ 1‘”/ 4 physicians, 8 pharmacists,
108 nurses and 4 pharmae ‘-‘« istances. Hospita! formulary contained 319 drug
items. The pharmacy departmen 0 ens 24 hours every day. Loengnoktha Crown
Prince Hospital has develg \"\- direct responsibility
of the pharmacy ¢ / // \'h in the in-patient

' \‘ ther health care

department to detects 1 mariz ) :
professions, and propgse sg ti l ‘solve DRPs ,

ﬂUEJ’J‘VlEWliWEﬂﬂ‘i
QW']ﬂﬁﬂ‘iﬂJ UNIINYAY



CHAPTER 11

LITERATURE REVIEW

In 2004, The World Health Organization lavached the World Alliance for Patient Safety
which emphasis members to pay the closest possible atfeation te the problem of patient safety.
DRP is important problem which in turn affect bogh clinieal'6utcome, economical outcome.
Preventing and solving DRPs by ceerdinaiion of physicians, pharmacists and nurses is important

process of effective patient carge?

|
From reviewed literatures, since DRPs were defined and classified for the first time in

1990, there were several diffegent definitions and classifications of DRPs used in pharmaceutical
care eg. Hepler C.D. and Strand E.M/s DRPS deﬁmtlon and classification, The American
Seciety of Health System Pharmacists (ASHP) DRPS deﬁmtlon and classification, The
Pharmaceutical Care Network Earope (PCNE) DRPs_ﬂeﬁ;].ition and classification. (% %
In 1990, Strand L.M. and other definited DRPS as ‘‘an event or circumstance involving
drug treatment that actually or potentially interfered wr{h ﬂié patient experiencing an optimum
outcome of medical care.” ® And classnﬁcatlon of DRPS wcre created by various groups, Hepler

C.D. and Strand L.M. classified DRPs as 8 types, describe as following table.”

Table I: DRPs classifiedby Hepler C.D. and Strand LMD

DRPs : DESCRIPTION
Adverse drug reaction The patient has a medical problem that is the result of an

adverse drug reaction.
Drug interactions The patient has ajmedical problem that is the result of a

drug-drug, drug-food interaction.
Subtherapeutic dosage The patient has a medical problem that is being treated

with toe little of the correct drug.
Over desage The patient has a medical problem that is being treated

with too much of the correct drug.




Table I: DRPs classified by Hepler C.D. and Strand L.M. (continue)m

DRPs DESCRIPTION

Untreated indications The patient has a medical problem that requires drug
therapy (an indication for drug use) but is not receiving a
drug for that indication.

Improper drug selection The patient receive'diug which improper for condition of
patient

Patient not receiving prescribing  The patient 1s not taking a drug for medically valid

drug imndication.

Prugs use without indicatien The'patient is taking a drug no valid indication.

In 1996, The American Society of Health System Pharmacists change the word “drug related

preblems” into “medication therapy psroblems and | classxﬁed 13 types of medication therapy as

described in Table 1.

Table II: Medication therapy problems classified byASHP @)

Type

Drug related problems

1
2
3
4

o0 2 &N W

10
11
¥
13

Medications with no medical mdrcatxon —

Medical conditions for whieh thére is no medu:atlarr prescribed

Medications preseribed inappropriately for a particular medical ¢ondition
Inappropriate Mé@ication-deose;-dosage-form;-seheduie;route-of administration,

or method of administration

Therapeutic duplication

Prescribing of medications to which the patient is allergic

Actual and potential @dyesse drug events

Actual and potential clinically/sighificant drag—diug, ding—disease) drug—

nutrient, and drug=laboratory test interactions

Interference with medical therapy by.social or recreational drug use

Failure to receive the full benefit of prescribed medication therapy

Problems arising from the financial impact of medication therapy on the patient
Lack of understanding of the medication therapy by the patient

Failure of the patient to adhere to the medication regimen




The definition of DRPs provided by the Pharmaceutical Care Network Europe is “an

event or circumstance involving drug therapy that actually or potentially interferes with desired

health eutcomes, a potential problem means a condition that may cause drug-related morbidity or

death if no action is undertaken; an actual pF%)

The Pharmaceutical Care

subcategories describe in Table II. ""‘"--
l%-ﬁll-.—

; i . . = e )
Table III: DRPs classified b eutical Care Ndwﬁk.ﬁwe

'fested with signs and symptoms”. ©

Six main categories and 12

=4

Network Europc divided

<

gory

rug choice

established

Need for additional

Mgom guidelines that are based
risk factors are not

| 1b Unnecessary drug

dication is no longer present,

I _ rescription of two or more drugs

[ 1c Inappropriate drug

rom ¢ ncordance between drug and

- 4 - ?';p: ¥
dlagnsm/ Em or ‘abs lative contraindication because of for

example a;ge‘ g;ﬁuponb

ziations that are based on the patient’s
10t considered to be DRPs.

Dosing
2a Too high dose

0)

ulation) according to

é viations that are based on

2b Too low dose

2¢ Sub-optimal dosing

: - — -
Bepatien s indiv

goal a.nd B( factors are not considered

e to be DRPs.
| 3. Adverse dr ‘ y 1 i i e g, which occurs at
‘reaction IF u eghm:gr rophylaxis, di sis, or therapy (WHO)

4. Interaction qJ

g

)

An interaction is occurrmg when the effect of a drug 1s changed by the

to be DRPs.

chemical

nsidered




Table II: DRPs classified by the Pharmaceutical Care Network Europe (continue)(())

Definition

1gs administered
ealth personnel

rugs administered

belong in J e eﬁ

rug use ients’ ug use deviate from the doctor’s prescription with respect

imilar to DRPs

compliance, untreated indﬁio
|

. (7,10
adverse reaetron( )

‘ derdose preseribed,

: dﬂformatlon, toxicity or

Maring n District
Nursing Home tu te m ication, eglveness safety

and NA (no drug ated problems) describe i In Table Iv. (" 12)

ﬂW’]Mﬂ‘ﬁmﬁJW]’MEI'}ﬂH




Table IV: Drug-related problems categorized according to BEDNURS L

DRPs’ group DRPs items

Indications
Effectiveness
able; contrain
ATl |
Safety ns: safety profile
NA

BEDNURS, The Bergén Bistrict Nursing Hox-r‘jtudy is one study in Bergen, Norway.

This study almeﬁ ﬁ ﬂﬁswﬂ wﬂﬂ ﬂ ﬁblems and to
ing to and types ro L

analyse them accq’ drugs invol

mﬁimﬁﬂnﬁmﬂ BITNHTAL.

drug thc y. The prespecified DRPs were drug-allergy interactions, therapeutic duplication, non

formulary drug, incorrect formulation, inappropriate dose or strength, inappropriate route of



administration, inappropriate frequency, illegible order, omission of a medication,
(13)

contraindication and incorrect drug.

RPs professed by Second
VAL

Nascimento Y.A. adopted

Consensus of Granada respe: ] e in Table

Table V: Classification of  '7 L ranada respecting Drug

Related Problems 2002. a

Necessity
Necessity DRP 1: The'patien ersfiﬂ!ﬂr he th pre l '
not taking the medi
i problem as a result of
Effectiveness

quantlta;lEmcffectlveness of a medicine.

- gynvvdnenas

DRP 6: The patient suffers from a health problem as a

q Wit IR A




Cipolle R.J. and Morley P.C. classified DRPs in categories with regard to indication,

elfectiveness, and safety according to the “pharmaceutical care” concept for appropriate

prescribing.'®)
Lertsinudom $. classified DRPs & 510 roups,/ag 1 from study of Cipolle R.J..
There are 4 mainly types of DRPs mpliance, aidverse drug reaction, improper dosage

regimen, failure to received drug,

¥

LA

AULINENTNEINS
AR TUAMINYAE
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Table VI: Ten groups of drug related problems adapted from study of Cipolle i

DRPs type and DRPs subtype

1.Non-compliance

1.1 Incorrect technique

1.2 Over dosage

1.3 Under dosage

2. Adverse drug reactions
2.1 Oral candidiasis
2.2 Hoarsiness
2.3 Sore throat
2.4 Palpitation

2.3 Bte,

3. Improper dosage regimer

4. Failure to receive ‘;?'— ’ \H‘
The mo .‘s DRPs
classification becat :ul m in operational

workers’ oplmon

_,.agmmmfuwnwmaa

From reviewed literatures, there were several studies of DRPs in many countries e.g.

Brazil, Saudi Arabia, India, The Netherlands, Australia, Canada and Thailand. Most of them

11



12

focus on patients at emergency department of hospital and minority focus on patients at out-
patient department. Most of studies tried to estimate incidence of DRPs, cause of DRPs, process
of prevent and solving DRPs, lesser parts tried to estimate cost of them. DRPs always described

into two types, DRPs causing admissions and DRPs during admissions.

DRPs causing admissions

Many studies tried to identify DRPs that caused admission through all departments of
hospital or other health care service. YosciH. aimed to determine incidence of admissions

through emergency department due 6 DRDs, type of DRPs, length of stay in hospital after
admissions due to DRPs and assessment of preveaiability of admission due to DRPs."”

Harminder S. aimed to déterming the.incidence and nature of drug related hospital

admission. Patients were pgospeciively observed ingi‘ude on admission and were followed up
until discharge during a six menth period.(rg) ' N

Chan M. assessed the frequengy, severity andféqe\ccntability of DRPs causing emergency
admissions to medical units, in'patients ages 75 years :a;nd ;)ver.(lg)

e

. i i
DRPs during admissions

Many studies tried to identifine DRPs occur d‘&éﬁé‘ﬁéﬁents admitted in health care

service. Nascimento Y:A..aimed to study DRPs in patients admitted to-hospital due to DRPs.*
Furthermore Lertsinudom'S. aimed to study DRPs in out-patient d-epartmcﬂi.“n And Blix H.S.
and Maring J.G. aimed to describe the frequency and type of DRPs in hospitalized patients and

in nursing home patients.(g’ L

From the studiesof/ DR Ps eausing admission to wards, Harminder S. and Vial J.H. and
DRPs causing admission to emergency department, Korakotchamat S. show incidence of DRPs
as 3.3%;,30:4% and 36:9 respectively.(ls’ 19-29) _ From thestudies of PRPs during admissien,
Chanatepaporn P., Bantao K., San-arée R\ and Chanthasopeéphén S., show incidente of DRPs as

23.5%, 33.0%, 91.3% and 5.5% respectively.?'> %> >2%
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From all DRPs studies, the incidence of DRPs varied from 3.3%-91.3%. Factors that
contributed to vary incidence can be described as the study population, the size of hospital, the
methodology for DRPs detecting. The studies of Vial J.H., Chongwiriyanurak C. and San-Aree
R.collected DRPs in elderly, but the studies of Bantao K. collected DRPs in diabetes mellitus
patient, Chanthasopeephan S. collected DRPs data in chronic ebstructive pulmonary disease !
2.2,24.25) pyrthermore the size of hospital was an impostant factor which contributed to
different incidence of DRPs, Bantao K. and Chongwiriyanurak €. studied DRPs in primary
hespital but Vial J.H., San-Aree R., ¥oA Nascimento, Harminder S. studied in tertiary or
university hospital(IS’ 18,19 0 0, Methedology of DRPs detecting were variety, the study of
Yosef H. detected and collegted DRPs by 3 comrriittees included physicians and pharmacists
who had minimum 8-years expérience in work , thé.sﬁidy of Harminder S. detected and collected
DRPs by physicians, the sidy of €Chanatepapom P.ﬁetooted and cellected DRPs by a
phaxmacist.(z’ 2 g study of Maring J.G. ther€ ?re 3 hespital pharmacists and 12 nursing
home physicians with 2-years specialist training parti'oi'pate'd in DRPs detecting.(lz) The study of
Haley M., there were 2 licensed pharmacists .involve& in medica} records reviewing and

identifying DRPs from assessment form which were co'sﬁp}é!ed by a preadmission nurse."*

Severity of DRPs

Hatoum H.T. tried to estimate severity of DRPs as 6 types of effect of suggestion (Intervention

Ranking System)(26) describe as following.

1. AdverseSignificance = the suggestion leéad to'terrible clinical:

2. No significance’= the'suggestion can-not s6lve-DRPsbut-can help to prevent other
DRPs.

3./ Somewhat sighificance’= the-suggestion can'comnpletely solve DRPs.

4. Signifieance =the suggestion-lead to-practice guideline drug using:

5. Very significance = the suggestion can help to prevent adverse reaction which lead to
organ failure or permanently disability.

6. Extremely significance = the suggestion can safe patients’ life.
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Hartwig S.C. and Schneider P.J. classified the severity of DRPs as 9 types ",

describe in Table VIL

Table VII: Definitions and Severity Level crea Hartwig and Schneider ®”

Severity Definition

type A Potential to € €110
type B Error did no
type C no patie he
type D no patier t he
type E caused

type F caused te :
type G caused pe ‘ tharm - -
type H near-death event (ca . 7 > -

type I patient death

v — —

The study of Chmmpapom P. classified the severity of DRPs@h regard to potential

clinical impact score as 6 levf =

AdverseELuB’J VIEWlﬁWEﬂﬂ‘ﬁ

No 31g-mﬁ

%ﬂ’lﬂﬁﬂim UNIINYIA

ery significance

Extremely significance

Pirmohamed M. classified the severity of DRPs as mild, moderate and



15

28
SCVCI‘C.( )

¢ Mild refer to laboratory abnormality or symptom not requiring treatment

e  Moderate refer to laboratory abnorma li‘ I ptom requiring treatment or admission
‘ . .
)

to hospital or resulting in non-

e Severe refer to Iaboratory

it o1 S x life-threatening or resulted in
is'H mmneider P.J. ‘s severity

In Thailand, the famous

classification both in medie:

Incidence of DRPs

From the reviewed literatu

Researcher Incidence rate
San-Aree R, iary Rospifal- - | All g patihis in 913%
36.9%

Korakotchamat __ i
5" 7

Chongwiriyanurak | At ho e in Long All gem&me patients after 74.1%

= AT MmN g

Vial J. H (]9) é ajor public acute T Al years of-older patients | 30.4%

R U R IRE A L

lnzink £.03 Five Dutch nursing All nursing home patients 62.0%

homes meeting polypharmacy

criterion; patients received
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more than 9 drugs (105
cases)
Tertiary hospital patients admitted to ward | 23.5%
33.0%
79.5%
73.6%
54.7%
14.7%
hospital due to
ase~~ | 60.9% and
itient ted to 70.8%
hospita.l.(23 and 24 cases)
fa ‘

mﬂm TWHPNCRER
m reviewed literatures, there were various studies of s. Many factors lead to

different incidence of DRPs.
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The difference of study site may lead to different incidence of DRPs found. In larger
hespital, tertiary hospital, university hospital can contribute to higher DRPs incidence found e.g.
the étudy of San-Aree R. studied in tertiary hospital and found 91.3% of DRPs incidence, the
study of Nascimento Y.A. studied in university hospital and found 73.6% of DRPs incidence.'

23)

The difference of methodology may lead te different incidence of DRPs found. Mainly,
there are 2 types of methodologyamedlleciing incidence of DRPs,; DRPs cause admission and
DRPs during admission. The study of ;¥osef H. and Koraketchamat S. collected the incidence of
patients who admitted to ER department due fo DRPs, when the study of Nascimento Y.A. and
Bantao K. collected the ineidlence©0f DRPs during patient stayed in hospital.(z’ b
Furthermore there are some studiesg'collected incideé!c; of DRPs in out-patient department e.g.
the study of Chanthasopeephan S. collected incidené.? of DRPs in chronic pulmonary obstructive
disease patients in out-patient departmcnt.(24) The pi'o_cess of DRPs detecting are difference

among reviewed literatures e.g.the study of Yosef H. detected DRPs by 3 committees include
minimum §-years experience physi€ians and -phannac'is'ifs; the study of Harminder S. detected

DRPs by physicians, the study of Chanatepapomn P. detﬁqtéd-"DRPs by a license pharmacist.(z’ 6
21) p—

The difference of population may lead to difference incidence of PRPs found. In some
DRPs studies, the researchiers focused on patient with speeial disease e.g7the study of Haley M.
collected DRPs in patientsundergoing elective joint arthroplasty, the study of Bantao K.
collected DRPs in diabetes'mellitus patients admitted to hospital.(l3’ 22} And there are some

studies collected DRPs in all pati€nts e.g. the study of Chanatepaporn P. and Nasecimento Y.A.

collected DRPs in‘all patients during study pen'od.('i 2

Inconclusion there were several DRPg'studies especially. in large size hospitals e.g.
secondary hospital,tetiiary iospital;-university hospital. But the studies werelimit€diin/primary
hospital, which was huge amount'in Thailand. Loengnoktha'Crown Prince-Hospital is primary
hospital beneath to the Ministry of Public Health, focus on quality of patient care and patient

safety. Loengnoktha Crown Prince Hospital specified risk management policy for patient safety
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and supported the research which help clarify DRPs, cause of DRPs for development of
hespital.

AULINENTNEINS
ARIAINTUNNINGAY



CHAPTER III

METHODOLOGY
This study aimed to determine th >s during patients were hospitalized.
Cause and type of DRPs, severity of | f DRPs management were also
calculated. The researcher defined Ps as a ] mstance that involves a patient’s
drug treatment that actually, or poteatially, interfe vith the-achievement of an optimal

outcome. The DRPs were detectedand eollected k 1armacist. All admissions during study
period were included in the's v ; £xclusions. The study" proved by the Ethics

Review Committee for Rese Health Science Group,

3.1 Stud ign

3.2 Po ion

All patients admitted to 2 v of Loennoktha Crown Prince

Sample siﬁcalculatiogiﬂsed on 2 ob!'ecliveuhich use different formula.

BEFd AR e e

9 the following fonrnula‘ _ .
" EREFRTTEE 3 112116 &

n = required sample size

Hospital.

3.3 Sample size
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P = estimated prevalence of DRPs in study area

(from study of Werawathanachai ek ) , the prevalence of DRPs = 10% = 0.10)
(zwr2y = confidence level at 95% (standard value of 1.96)

Q=(1-P) = 0.90 v

M? = margin of error at 5% (

e Sample ize an be calculated according

to the follow

====

; T
n = required saniplE-size
(zwn) = confidenCelev
‘i I

¢ = standard deviatio;

e = the proportion of e?or we are prepared to a

p mumww*m 119
9 W’lﬁﬁﬂ‘?‘m UNIINYA Y

In order to estimate cost to manage DRPs, the researcher needed 384 DRPs. Therefore all
sample size which enough for this study is 384/10% = 3840
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3.4 Measurement

In this study, the 2 registered pharmacists reviewed doctor order sheet every day. The data from
doctor order sheet was secondary data. Two pharmacists used the definition and classification of
DRPs from Handbook of Pharmacy in Primary Healthcare/Service. Before the data collection
start, this 2 pharmacists agreed how te detect DRPs. Thedataeollection form were composed
with 3 parts including:
1. Patient’s demegraphic data eig. name of patient, agephespital number (HN),
admission number (AN), underlying disease, lengthef stay (LOS).
2. DRPs’s detail e gi'type of DRPs, description of DRPs, severity of DRPs.proposed
interventiefi to solve/prevent DRPs .
3. Conclusion offDRPs after consultingiwnith physicians or nurses, and the final

decision from health garg'team of how te solve DRPs.

3.6 Statistical Analysis
Descriptive statistic was used to describe the incidence of DRPs, cost of DRPs

management. Data was described in terii of perceniage, mean, min-max and standard deviation.

3.7 Proeess to detect DRPs
In this study thesescarcher categonzed the type ot DPRES baseonstiepler C.D. and Strand

L.M. criteria.!” The severity of DRPs were categorized base on Hartwig S'C. and Schneider

P.J criteria.?” All patients admitted to two wards, male and female ward of Loengnoktha Crown
Prince Hospital during 1™ March, 2010 - 31" Dec, 2010 were observed. Patients’ medical record
and patients’ drug profile will b€ reviewed by in-patient department ‘pharmacists every day. The
review took about 10 <15 minutes‘per patient per day.“When DRPs or’potential DRPs in
pharmacist’s opinion is identified, pharmacist prepare clinical base data and send consulting
sheet/clinical base data, to.the physician’ If physician.confirm to continue drug regliven;
pharmacist will classify case as patient with potential DRPs and need closely observed=1f
physician confirm to change or stop drug regimen, pharmacist classify case as patient with
DRPs then contact nurse and healthcare team to inform new drug regimen. Pharmacist follow up

on new treatment regimen at ward, start within 24 hours after new treatment regimen is ordered.
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In every month, pharmacist conclude all DRPs detected and process of solving DRPs and
bring them into The Patient Care Team (PCT) meeting and Pharmaco-Therapeutic Committee

(PTC) meeting. The healthcare team in both meeting discuss all DRPs found in the month and

find out the way to protect them. The cause 11s study were categorized into two

nt'department pharmacist analysed

Pharmacist collect gencial dem sgraphic d @RPS or potential DRPs,
cause and type of DRPs, severity'of DRPs, i ctail of th procedure of solving
‘ | late o
i calculate (

; o i\ by \\ - ; ;
DRPs from the first step unti n_df cost \ 1anagement, in hospital
Ps f/ samie r\\i\\?\ l'age them, in this study

the researcher collect cost@f DRPS managament base on algorithm of wages of healthcare team

t) atory test. And then

pharmacist calculate incidence of DRPs; Process of study describe in diagram I.

perspective. The same type of B na

(physician, nurse and pharmga

AULININTNEINS
RN TUNRINYINY




Diagram E: Process in Identifying, Confirming DRPs, Adjusting drug regimen

Patients admitted to wards

\
Pharmacist record e \ ” / / 4 disease profile <

e.ll

Patient - I— b Furth
nedical -., £ .. F . er
- = L ——
observe
potential
DRPs
Dy sendl-ng

{ON9

Change treatme!

Pharmacist c cts

L= Y]

Pharmacist follows En new treatment reg 24 hr. m

-

. f LE
REANERINENNS

andgand ‘s criteria and classifies DRPs’ severity usung

-

I nnninmnn TINS ﬂaEl

q Pharmaclst records all procedure and cost of them

L

discharge Cases discussion in PTC and PCT meeting in every month

23
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3.8 Management cost estimation

When the process of DRPs solving finished. The researcher recorded time period spent in
DRPs solving (since DRPs were detected until DRPs were solved) and calculated cost by
multiply time period spent in DRPs solving with wage per hour of healthcare worker. In this
study, the researcher calculated cost of DRPs base on 24ypés of calculation.
1. Wage per hour of health care worker include averagesalary, overtime and license fee
2. Wage per hour of health.care team include’average salary.and license fee

The detail of wage per hour.efhealthcaiewerker calculation are'shewn below

Wage per hour of health caretéaminclude average salary, overtime and license fee
Average salary of physiciaft'ts 100,000 bah¥/month«(salary + OT 4 license fee)
Inamonth 100,000/30days 3,333 baht /day , r

In aday 3,333 /8 hours =416.6 baht/hour(417 baht"/hcmr)

Average salary of pharmacist is 27,000 baht /month (salary + OT .+ license fee)

In a month 27,000 /30 days =900 baht /day .
In a day 900/8 hours = 112.5 baht/houn (113 baht /heur) =/

Average salary of nurse.ig 23,000 baht /month (salary + OT"+ license fee)
In a month 23,000 /30°days =767 baht /day

In a day 767/8 hours = 958 baht /heur (96 baht /heur)

Management cost of DRPs, based on average salary, overtime and license fee of healthcare

feam

Forrmula of management costiof DRPs; based on average salary, overtime aud license fee of

healthcare team is

(nuniber of cases patient'with DRPs) %(total time spend) *(wage/hour of healthcare team)

Wage per hour of health care team include average salary and license fee

Average salary of physician is 70,000 baht/month (salary + license fee)
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In a month 70,000/30days =2,333 baht /day
Inaday 2,333 /8 hours = 291.6 baht /hour (292 baht /hour)

Average salary of pharmacist is 19,000 baht /menth (salary + license fee)

In amonth 19,000 /30 days = 633 baht /day

In a day 633/8 hours = 79.1 baht /heur (79 baht /hour)

Average salary of nurse is 15,000"baht /inonth (salary + license fee)
In a month 15,000 /30 days = 500 baht’/day

In a day 500/8 hours = 62.5 baht/hour (63 baht /hour)

Management cost of DRPs based on ayverage salérv and license fee of healthcare team

Ferrmula of management Cost of DRPs, based on average salary and license fee of healthcare

team is Fif

(number of cases patient wiﬂ‘Dle) x (tejt?_;l‘ time@j}ld) x (wage/hour of healthcare team)
‘ | — rdda

cis dd
L
d

** wage = salary and license fee ,
i i

Other cost includee‘i,g_ofs_t, of drug use in solving PRPs and cost efsequired laboratory test

when DRPs were detected. The researcher adds all cost together and record into data collecting

form. (see appendix B)

3.9 Operational'definition

Incidence: is the number of new cases of a condition, symptom, death, or injury that arise during
a specific period/of tin1s; such asin@ yedrItiisiofted eXpressed as @ percénfageiofidpopulation.
Incidence shows the likelihood that a.person.in'that population will be' affected by the condition.
In this study incidence of DRPs is number of new cases of patient with DRPs during 10 months,
March-December 2010.

Incidence of DRPs can be calculated by following formula
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Incidence of DRPs = number of cases with DRPs identified
number of patients admission during the study period

incidence of DRPs from each item of dru \ t by following formula
\ ,
"y,

Incidence of DRPs from each drug
= anew Case'd i ch item ofdr ‘during study period

Drug Related Problems (DRPS): tegorize the DRPs by using

criteria created by Hepler ; egorized DRPs to 8 types,

adverse drug reaction, drug =nts not receive

prescribing drug, improper d dosagc patient requiie

drug therapy but not receiving

ldc salary of physician,
)RPs), cost of drug and cost of

Cost: in this study the researcher of
nurse, pharmacist (wages per timc’pc

required 1ab9ratory test in hospital p:

=

ol

ﬂUEJ’J‘VlEWliWH']ﬂ‘i
QW']mﬂ‘iﬂJ UNIINYA Y



CHAPTER 1V
RESULT

This study aimed to determine the incidence of DRPs during patients were
hospitalized. Cause and type of DRPs, severity of DRPs wergidentified. Cost of DRPs
management were also calculated. [ oengnoktha Crown Prince Hospital is a primary hospital in
Yasothon province. Generally, there are four physicians, eight pharmacists, one hundred and
eight nurses on duty. The hospital has.sixty beds available. On average the hospital provides
eutpatient service to three hundreds patients per day, and provides inpatient service to fifty
patients per day. Data was coliected during 1 Match, 2010 to 31" Dec, 2010. The findings

were devided into 4 parts

1. Patients’ characteristi¢
DRPs among hespitalized patient
Causes of DRPs found
Management cost regarding DRPs = /

AR i

4.1 Patients’ characteristic

- -

During the study period, there were 6,262 adrﬁiséions with a tetal of 5,051 patients
hospitalized at the Loengnoktha Crown Prifice Hospital. Most of the paﬂenﬂé (86.1%) were
admitted once, however, 13:1% of the patients hospitalized 2-5 times aiad 0.7 % hospitalized
more than 5 times.

Among those hospitalized cases, 42.7% were male and 57.3% were female. The average
age of hospitalized cases was 38.04+27.1 year (0-99 years). It was found that patients in 0—10 age
group were the most prevalent greup (23.1%), followed by those'in 61-70'and’51-60 age group
(12.4% and 11.9%), respectively. An average length of stay for these patients was 3.7+2.4 days
with theranige betweén |1 -34 days./One‘efiall patients Stayed in hospital/longerthdn 65/days with
economic problems, ‘was net iinclude into the'study. For each‘admission; it was'found-that an

average drug items prescribed was 8.6+4.8 with the range between 1-42 items.
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Table IX: Patients’ Characteristics

Patient's characteristics n (%)
Gender
Male 2,675 (42.7)
Female 3,587 (57.3)
Age mean + SD. (min, max) 38.0527.1 (0-99)
0-10 1,449 (23.1)
11-20 638 (10.2)
21-30 5739.2)
31-40 582(9.3)
41-50 602 (9.6)
51-60 746 (11.9)
61-70 : 774 (12.4)
71-80 651 (10.4)
80 up 247(8.9)
Length of stay mean + 8D (min, max) A 7+ 2.4 (1-34)
Number of drug items ~ mean +4SD (min, max) 8.6+48(1-42)
4-6 L8 N 2% (20.7)
7-10 ‘ 2,016 (32.2)
11-20 1,844 (29.4)
>2) e s 127 (2)
Number of admission
1 admission 1.4,351 (86.1)
2-5 admission 664.(134)
> 5 admission 36 (0.7)
Top 5 Primary diagnosis
Diarrhoea and gastroeiteritis of presumed 5989.5)
infectious origin
Spontaneous vertex detivery 396 (6.3)
Singleton, born in hospital 372 (5.9)
Fever, unspecified 2 1:0y(3:4)
Non-insulin-dependent diabetes mellitus, 170 (2.7)

without complications
Note: The number shown in table is number of admission cases, not number of patients.

The top 5 primary diagnosis of these hospitalized patients were.diarrhea.and
gastroenteritis of presumed infectious origin (9.5%), spontaneous vertex delivery (6.3%),
singleton born in hospital (5.9%), fever unspecified (3.4%), and non-insulin dependent diabetes

mellitus, without complications (2.7%).
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For patients that admitted to the hospital more than 5 times during the study period, they were
diagnosed with non-insulin dependent diabetes mellitus, without complication, chronic
ischaemic heart disease, unspecified, and diarrhea and gastroenteritis of presumed infectious

origin.

4.2 Identifving DRPs

Generally, when patients.were.admitted 0 the hospitalypharmacist would check for any
DRPs from doctor order shectudf DRPs ar6se, pharmacist would prepare the consulting sheet by
clearly identify problems and provideadeguaie references. Reference frequently use e.g. Drug
Information Handbook 14" edigien, Handbook of I}'jjectable Drugs, MIMs, Drug Interaction Fact
and internet. Complete consultingshegt composed witb name of patient, hospital number,
admission number, DRPs which arg det‘ected‘from pi]_a:macist’s opinien, proposed solution and
reference. Complete consulting sheeywere then/sent to physician. Pharmacist followed up on
consulting sheet with physician byphone or met for z:if_scussion and sent additional document to
physician as requested. When the physician made dec;'ijs‘i‘bn'bn drug regimen and sent the
consulting sheet back. Pharmacist réchecked order an‘ell_xgan_tacted nurse to inform any changes.
Pharmacist followed up on new drug regimen - which would start within 24 hours after new
regimen issued. There were some cases that DRPs woul‘a‘ bessolved by special pharmacist advice

to the patients e.g. patients reject Budesonide inhaler, p'harmac1st gave spegial advice about

important of drug for protect acute exacerbation, fn this case the pharmaesstdvould talk directly

to patients and their care’ glvgrs. The result of the study was showed in diagram II.
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Diagram II : Drug Related Problems and Physicians’ response

Hospitalized patients 6,262 cases

]l/ Pharmacist identified DRPs

ithout DRPs

i

98 cases with DRPs identi

with hea!thcare professionals

ﬁ 'k\";“k“
il Ii’: 3= nu ]
e e oen i 8

I
From this study, 98 cases with E —--

I e, _‘.
Physician respond to consulting proce are with standard guideline 91 cases and no response to

of them were resolved.

consulting procedure 7 cases with gpﬁgﬁﬂg&i cas by ph ysician. These 7 cases were closely
observed by healthcare ﬁlﬁus Each reported pro can ' rﬂé admission case.

Among 98 cases, 54 were o £l s range between 7

month to 88 years. It can - at duril ﬁnce rate of DRPs
V . ' ‘ A
among hospitalized patients'in Loengnoktha Crown Prince Hospital was'1.56%. Calculation of

incident rate was showed belaWw o

ﬂUﬂ’Jﬂﬁ%’ﬁwmﬂ‘i

= 00156

ﬂW’]MﬂﬁUNWW’MH'}ﬂH

DRPs were classified by type and severity. It was found that the most type of DRPs

frequently found was resulting from drug-drug interaction (32.7%), followed by improper drug
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selection (17.3%), and sub-therapeutic dosage (14.3%), accordingly. In this study, there was no

case of drug use without indication.

Most of DRPs identified case was categorized into A and B severity level (25.5% and
54.1%). However 12 cases (12.2%) were ranke

ed a verity level. More detail was shown in
Table [X. N\ \ | )///

Table X: Type and severity lﬁlated“oblf‘___‘;

DRPs Total
A H I

Untreated

indications 0(0) 0(0) 7(7.1)

Improper drug

selection 0(0) 0(0) 17(17.3)

Subtherapeutic

dosage 36-1

0(0) 0(0) 14(14.3)

Over dosage 2(2.0)

0(0) 0(0) 0(0) 13(13.3)

Adverse drug

: 1(1.0
reaction ki

0(0) 0(0) 0(0) 13(13.3)

Brug-drug 14(14.3)  16(16.3)

0(0) 0(0) 0(0) 0(0) 32(32.7)

. - A 8
Interaction B 1 Ty

erd
Patient not ""—-i-f"?'-.‘.-'i e

I S ORI w 200
drug I

Drug use ol -

without O(B 0(0) 0(0) @ 0(0)  0(0) 0(0)
indication ' '

Total 25(25.5) .153&1) 8(8.2) 0(0) W.z) 0(0) 0(0) 0(0) 0(0) 98(100)

AUEINININYINS
~YRIASAIARITIEIN'Y

Patient use each drug during study period

The results were showed in table XI
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selection (17.3%), and sub-therapeutic dosage (14.3%), accordingly. In this study, there was no
case of drug use without indication.

Most of DRPs identified case was categorized into A and B severity level (25.5% and
54.1%). However 12 cases (12.2%) were ranked as E severity level. More detail was shown in
Table IX.

Table X: Type and severity level.of drug relatedsproblems

DRPs Severity n (%) Total
A B A o) B ENiG B

Untreated .

indications 2(2°9) 5(5.1) 0(?) ?(0)5 o 0(0)  0(0), 0(0) 00) 0(0) 7(7.1)

Improper drug -

selection W 12 20 350 THON 0(0) © 0(0), 0(0) 0(0) 0(0) 17('17.3)

Subtherapeutic j"

dosage 3C. I OgE2) JL(1 OF0E | 00 00 0O K0 0O 14143

Over dosage 22.0) #9092 2(2.0),, 000) ., 0(0) 0(0)  0(0) 0(0) 0(0) 13(13.3)

Adverse drug b d Fny

reaction 1(1.0)  1Gg®) OFO),, 98y “(”%)J 0(0) 0(0) 0(0) 0(0) 13(13.3)

Drug-drug EE

interaction 14(14.3) 16(16.3) 220 0@ —0(0) 0(0) 00) 00) 0(0) 32(32.7)

Patient not = T i =

receiving

prescribing 9@? e e 0(0)« /0(0) 0(0)  2(2.0)

drug

Drug use

without 0(0) 0(0) 0(0)040) 0(0) 0(0) 00 0(0) 0(0) 0(0)

indication . ,

Total 25(25.5) 153(54.1) 8(8.2) 0(0) 12(J2.2) 0(0) 0(0) 0(0) 0(0) 98(100)

Incidénce of DRPs from eachdrugiwere calculated by the fellowing formula

= A new case of drug related problems from each drug during study period

Patient use each drug during study period

The results were showed in table XI
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Table XI: Incidence of drug which caused DRPs

no

Drug which caused DRPs case total % incidence Group of drug

O 0 N N v B W N —

N RN N DN N/ = e e e e e e e e
8-hwl\)-—‘©\000\10\01-hw[\)—®

Ethambutol 5 Anti-TB drug

Aluminium Hydroxide gel 3 Antacid

Rifampicin / Anti-TB drug

Vit B6 ‘// Anti-TB drug

PZA ,- 5.85&-TB drug

Digoxin . Wac glycoside
Norfloxacin Ly “Anti iotic(fluoroquinolone)
Oseltamivir

Ranitidine

Isoniazid

Cloxacillin 124240 Antiblotic (penicillin)
Ofloxacin , ] ~ Antibiotic(fluoroquinolone)
Furosemide -

Amlodipine Calcium antagonist
Cefazolin | Antibiotic (cephalosporin)

Clindamycin Antibiotic
Prazocin - { 7R o Alpha ]-antagonist

Isosorbide dinitrate

Aspirin

Metformin m . . Biﬁ'
Budesonide 167 Inhale corticosteroid

o) Mwé’waﬁ‘ﬁ"‘ﬁ

Metromd%le 266 0 Antibiotic
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Table XI: Incidence of drug which caused DRPs (continue)

no Drug which caused DRPs case total % incidence Group of drug

26 Ampicillin Z 469 0.4 Antibiotic (penicillin)
27 Roxithromycin 1 7] 0.4 Antibiotic (macrolides)
28 Lorazepam | 395 0.2 Benzodiazepine

29 Enalapril 1 560 02 ACEs inhibitor

30 Ferrous fumarate - 15097 Ol Vitamin supplement
31 DN/2 1 1,673 .0l IV fluid

32 Folic acid 1 974 0.1 Vitamin supplement

From this table, dfig which frequently.caused DRPs were Ethambutol, Aluminium
Hydroxide gel, Rifampicin, Vit B6.and Pyrazinamid%:: i:our of five drugs which frequently
caused DRPs in Loengnoktha Crown/Prince Hospital_were anti-tuberculous drug.

There are several kinds of DRPs found in Liicngnoktha Crown Prince Hospital. The
problems describing, identifyingiand solving are impo‘ﬁancé process for reducing and preventing
DRPs. "

I. Untreated indications

There were 7 cases of patients identified‘as un'frééfed indication, elassified into two
types of errors. First type ofciioiis-paticiatsicquire-diugtherapy-buthetreceiving in case of
physician forget to review medication record of patients and second type of error is patients who
admitted to ward, can not give the information about patient’s health history e.g. patients who
received drug for treat chronic disease from another hospital and admitted to ward of Loennoktha
Crown Prince Hospital withsaccidental. Puring staying-in ward, patients and healthcare givers

can not give the information about patient’s health history to healthcare workers:

The causes of these DRPs are system error and humafi-error. System error arese from
there were no standard ‘procedure for communicate about patients’ medical history/among

hospitalsiand human error arose from urgency in office hours.

From these DRPs, pharmacist initiated medical reconciliation to solve problems.

Medical reconciliation is a tool for patients’ medical history communication among hospital.
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And followed patient’s drug using from another hospitals by phone or suggest relative of patients

te bring patients’ chronic disease drug to Loengnoktha Crown Prince Hospital.

II. Improper Drug Selection

There were 17 cases identified as improper drug sélcction e.g. patients with relapse
pulmonary tuberculosis, physician ordered anti-tuberculesis.drig category | 2HRZE/4HR)
which is not proper to relapse casesPharmacist suggested to-change drug regimen in to anti-
tuberculosis drug category [I{(2ZHRZES/IHRZE/SHRE). The difference of anti-tuberculous drug
category | and catgory Il are type of dftigiand time period of using drug: The cause of this error
is human error. Because tuberculosis is the disease which not frequently found in site of this

study, therefore physicians'are ingXpesience/and contribute to errors eccur.

Patients were diagnosedias diabgtes mellitu;(DJM), physician ordered 5%DN/2 1000
ml as intravenous fluid. Pharmacist suggested 6 change in 10 0.9%NSS 1000 m to reduce risk of
hyperglycemia in DM patient. The cause of this DRPs is human error, because large amount of

patients and urgency in office hours €an cause confusion and contribute to this DRPs.

ll ol il

Patient age 24 days and 10 monéhs were presc@é}jﬂ.{)seltamivir for prevent influenza
during breakout period, information from Thai Foed an_ef?rdg_ Administration show that
Oseltamivir have no clinical data using m neonatal and WH(-)| sﬁggest using in children age more
than | year, in these casgs pharmaecist-suggested-to-discontinue-Oseitamivir and changed
therapeutic plan into supportive treatment. The cause of these DRPs is system error, lacking of

source of new drug information can contribute to these DRPs.

Patient haying respiratory'tuberculosis were prescribed vitamin B complex for treat
Isoniazid induced neuritis which compesed with 1.2 mg of vitamin B6, in|this case pharmacist
suggested to changelin to vitamin B6 100-200 mg. per day. The cause of these DRPs is human

error, because healthcare worker did not know usual dose of drug:

II1. Subtherapeutic dosage

There were 14 cases identified as subtherapeutic dosage. From this study, fifty

kilogram body weight‘s patient who having pulmonary tuberculosis, was prescribed Ethambutol
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$00 mg once daily. Data base on Drug Information Handbook 10" Anniversary Edition show
that usual dose for patients who have received previous antituberculous drug is Ethambutol 25
mg per kilogram of body weight, as a single dose once daily. Pharmacist suggested to change in
to 1200 mg once daily. The cause of these DRPs is human error, because healthcare worker did

not know usual dose of drug.

Patient who having chronic¢ ischacmic heart disedse, was prescribed isosorbide dinitrate
5 mg three times daily. Data base on Diug Information Handbeok 10" Anniversary Edition
show that initial dose of isosorbidg.dinitrate for chronic heart failure is 10-20 mg., 3-4 times
daily. In this case pharmacist sugggsted i6 change dese of isosorbide dinitrate into optimal dose.

The cause of this DRP is human error, because healthcare worker did net know usual dose of

drug.

Patient weigh 20 kilogram was prescribed Ceftriaxone injection 400 mg IV once daily.
Data base on Drug Information Handbook 1o Anniversary Edition show that usual dosage of
Cefiriaxone is 50-75 mg. per kilogram pef day. In this case physician changed dose of
Ceftriaxone into 1 gm. per day. The cause of this DRP is human error, because healthcare worker

did not know usual dose of drug. A

IV. Over dosage gl =

There were 13 ¢asestidentified-as-overdosagerPatientshavingprimary hypertension
were prescribed Amlodipine. mg. 2 tablets twice daily. Data base on Diug Information
Handbook 10" Anniversary Edition show that maximum dosage of Amlodipine is 10 mg. per
day. Pharmacist suggested to change dose of Amlodipine into 10 mg. per day. In these case
physician confirnied thé order, beCause physician did net believe that quality‘oflecally made
drug make equal with patent.drug. Cause of these'DRPs.is human-error, physician has negative

attitude to quality of locally made drug.

Patient who having pulmonary tuberculesis was prescribed vitamin B6 100.mg three
times daily, Data base on Drug Information Handbook 10" Anniversary Edition show that

maximum dose of vitamin B6 for treat drug-induced neuritis is 200 mg once daily. Pharmacist
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suggested to change dose of vitamin B6 into 200 mg. per day and physician accepted. The cause

of this DRP is human error, because healthcare worker did not know maximum dose of drug.

V. Resulting from adverse drug reaction

There were 13 cases of patients with adverse dptgareaction problems. Four cases of
DRPs are resulted from Ceftriaxone adverse reaction e.g.skimsréaction (erythrematous rash,
urticaria, angioedema), respiratory-reaction (airway obstruction): in-this case pharmacist
suggested to discontinue suspected drug.and.gave the drug allergy alert eard and special advice

to patients.
Patient had adversedrug reaction from Enalapril, with chrenic cough. Pharmacist
suggested to change anti-hypertensive drug (ACEs inhi't')itor) into drug in calcium channel

blocker group to reduce side effectof them.

Patient had adverse drug réaction from Furosemide, have te frequently wake up at night
to urinate. Pharmacist suggested to adjust time of diure.tiic dfugs in to after breakfast and lunch

especially in elderly, to decrease effect of incontinence.
il
Patient has adverse drug reactionfiém Aspirin, Gl irritate after take 81 mg. once daily
for treat ischaemic heart disease. Phariacist suggested 16 adjust time of Aspirin to with meal and

add H2-blocker or protop-pimp inhibitor to reduce effect of Aspirin.

The cause of these-DRPs is human error, most of adverse drugéaction is reaction

which unpredictable but healthcare worker can prevent them.

V1. Resulting from drug-drug interaction

Patient who have DRPs resulting from drug-drug interaction (32 cases), most of them
resulted from Aluminium Hydroxide gel and Norfloxacin (19 cases). Aluminium Hydroxide gel
may décrease the absorption of quinolone antibiotics with significance level 2, rapid-enset.and
severity level is moderate. In these cases pharmacist suggested to separate time of each drug

atleast 2 hours to decrease interaction.
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A case is resulted from Digoxin and Furosemide, drug- drug interaction with
significance level I, delayed onset and severity level is major. Data from Drug Interaction Fact
2006 show that this interaction can cause hypokalemia (Hypo K*). In this case physician

cenfirmed order but followed up serum potassium (I").

Drug-Drug interaction in Loengnoktha Crown Prinee Hospital can solve in various
ways. In some cases, pharmacist suggested nurse to separate time'of drug administration to
reduce effect but in some cases, change.drug regimen or discentinue couples of drug which cause
interaction is needed. The cause of theése DRPs is system error, process of patients’ admission to

ward is not allow physician'te meci@rug-interaction pop up alert.

V. Patient not receiving prescribing drug

Patient was diagnesed as asthima with acutey exacerbation, refused Budesonide inhaler
because irritation of throat. Othier one was diaghosed as gastritis, refused Aluminium Hydroxide
gel because distasteful flavour. Catise of these DRPs is human errors, patients has negative

attitude to drug.

These DRPs can solve by phatmacist give suggesfiﬁ-h about drug using and realized
patients about how essential of drugs. Afier pharmaceutical care process, patients accept these

drugs.

4.3 Causes of DRPs

In this study the researcher classified cause of DRPs into 2 types of error, system error
and human error. The system erroris error which happen‘from any causes in hospital except
human e.g. information technology, communication among healthcare worker, process of drug
distribution. Human error is error which happen from human e.g. human attitude, some human
characteristics.

From 98 DRPs found in Loengnoktha Crown/Prince Hospital, catses of them can be

classified as appendix C. The system error found in this study include
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1. The process of patients’ admission to ward.

There was a problem in process of patients’ admission to wards of
Loengnoktha Crown Prince Hospital. Physician order drugs by write the name of
drug in doctor order sheet and send its to pharmacist and nurse. Pharmacist and
pharmacist’s assistance record the drug use information into HosXP program, the
computer program use in hespital. HosX¥P program is composed with the pop-up
blocking program.which help healthcare worker to detect drug interaction, drug
allergy alert. In éhis"process physician can net meet'HesXP program, this topic is
a factor which centribui€ to/DRPs aoccur.

)
2. The communication among healthcare worker

There wi€re 2 problemé occur;iu;ing the communication. The deliverer did
not send information or the receiver did net receive information. The main
procedure of communication among hi{a]thcare worker in Loengnoktha Prince
Crown Hospital is prepare the meeting’-{nélude patient care team (PCT) meeting
and pharmaco-therapeutic commiiitee (P}'C_) meeting. The audiences of meeting
are pressed for time, cag pot atiend to the méﬁjpin g and can not receive any
information, this is a facfor which conm:“b—trTe; to DRPs occur.

Because of ecéﬁdr'riicrproblems, 'ﬂ;'e.'_d]:;&a‘ting clinical guideline from
sources af (Bformation such as clinical conference, clinicaldrkshop was limited
among sma]’l group of healthcare workers. The communicatien between trained
healthcare wdrkers and other healthcare werkers was not ﬂuency, because of
limitation of ﬁme. Therefore the deliverer can not send information to receiver,
this is other factor which contribute to DRPs occur.

Another communication problem'is the communication about patients’
drug use history especially patients with chronic disease who have never admitted
to Loengnoktha Crown Prince Hospital before and'can not give information about
their drug use history te healthcare worker. This is a factor which centributes to

untreated indication, one of important DRPs.
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3. The drug storing

Because of economic problems, the stock of Loengnoktha Crown Prince

Hospital can store limited amount of drug especially new drug during breakout

The special characterist

P I

Human error can contribute to DRPs occur in all Ap'oints of system e.g.

masaof informgiﬁ)verworked can cau'confusion and lead to errors.

WE INENINE N

4.4 Cost of DRPs management

¢ o s
ARIRIATRRHITNEIR Y-
researchef tried to identify cost in hospital perspectivé. Other cost e.g. non-direct medical cost

and indirect medical cost were poorly related to cost in hospital perspective.
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Because the same type of DRPs usually took same length of time to manage. This study
the researcher calculated the cost of DRPs management by setting 5 algorithms. Each algorithm
include wage of healthcare worker (physician, pharmacist, nurse) describe in difference
calculation, base on type of DRPs. Cost of DRPS management in this study also include drug

cost and laboratory testing cost e.g. complete blood count g€st, serum potassium test, serum

glucose test, serum digoxin test.

Untreated indications (new case and old ease)

/( IV, J j Total
A AN LB E W | time
/‘ j ' ¥ 45 (mins)
Nurse 20 &, Fr - 15 35
Pharmacist 40 F ¥ iPXRE v 10 60

Physician y . [f LY N 5 10

o o
|

The meaning of alphabet in this algerithm are described, berlow

A = Nurse contacted patient's care giver and interview abo‘ut patlent medication use history.

B = Pharmacist reviewed all medications patient take (bath at home and in hospital) especially
patient with chronic disease and prepare consulting sheet.. -

C = Pharmacist send consulting sheet to physician.

D = Pharmacist & physician discuss about patients” drugs.

E = Physician ordered drug-for chronic disease and other drugs.

F = Nurse accepted drug regimen & start treatment plan within 24 hr.

G = Pharmacist collected datalof DRPs & follow uponradditional drug regimen.

Drug-drug interaction (need order'reviewing by physician) / subtherapeutic or over dosage

/ improper drug selection

Total
A B C D E F teng
(mins)
Nurse 15 15
Pharmacist 45 5 5 10 65
Physician 5 15 20
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The meaning of alphabet in this algorithm are described below
A = Pharmacist review DI and confirm with believable reference and prepare consulting sheet.
B = Pharmacist send consulting sheet to physici

C = Pharmacist & physician discuss case "

D = Physician review order and ma

E = Nurse received order and mﬁ-

F = Pharmacist follow up on.DR anag

Drug-drug interaction (need adjusi /

Total
time
‘ \ (mins)
Nurse ' T .Il\\.\\\ 20
Pharmacist | 10 & s WAL 30
Physician ' Jhﬂ \ ‘
.n.l.'r’* e 7/ ‘
The meaning of alphabet in this algo rlmm agc-ﬁ,csc_ bed b

A = Pharmacist review DI and conﬁrm ’»ﬁmr /8 rence and prepare consulting sheet.

C = Nurse & physicia

D = Nurse received ord:

E = Pharmacist follow up ED_

Adverse drug reaction ¢ o Qs

illzliu‘u'di-il'rh;;-ﬁ?7.3;

The meaning of alphabet in this algorithm are described below
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A = Pharmacist or nurse fine out ADRSs sign in patients every day.
B = Pharmacist review ADRs and confirm with believable reference and prepare consulting
sheet.

C = Pharmacist send consulting sheet to physici

D = Pharmacist & physician discuss case

G = Pharmacist follow up o

Patient not receive prescribing

30
30

The meaning of alphabet in this algerithm a __' -
A = Pharmacist or nurse find out patle‘ -- tho reje

B = Pharmacist review patients’ medics ' ord ar nts for advice about how essential
of drug or how to use ¢ ,, g
C = Pharmacist & nur : ,
D = Nurse observe for pat' ‘from pharmacist and inform
pharmacist. m m

E = Pharmacist follow up on Wlﬁnanagement

. SUEEN N0, ...

following table.

QW']Mﬂ'iﬂJ URIINYIA
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Table XII: Wage per hour of healthcare worker

Wage per hour of healthcare worker (Baht)

worker Average salary + OT.+ Avyerage salary +
License fee Liicénse fee

Physician 417 299

Pharmacist 113 79

Nurse 96 63

Then the researcher calculatéd thegfianagement cost of DRPs, detail showed as following table.

Table XIII: Management cost of DRPs calculated by 2 types of calculation (include and not
include OT.)

Cost of DRPs
Type of DRPs salary/Q,T/_l»icense fee Salary/license fee
untreated indications . J 1,669.50 1,150.90
(new case and old case) —— -
Subtherapeutic dosage E.995780 2,781.30
Over dosage i 710.40 2,582.70
Adverse drug reaction 901 70 3,248.90
Patient not receive presceibing drug 442.50 302.50
Patient with drug interaciton i,779.60 1,210.00
(need adjusting adminiSeration by nurse)
Patient with drug interaction 3,425.00 2,384.00
(need order reviewing by physician)
Patient receive improper drug selection. 4,852.10 3,377.36
Total cost of DRPs 124,567 .00 17,037.60

Although when include cost of drug and cost of requiredilaboratory into costiof DRPs
management into this'study, the total cost show

Cost of drug use in 98 DRPs management = 911.25

Cost of required laboratory test in 98 DRPs = 740.00
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In conclusion, cost of 98 DRPs management was 17,037.60 + 911.25 + 740.00 =
18,688.85 baht and 24,567.00 + 911.25 + 740.00 = 26,218.25 baht, respectively. Total cost per
one DRP was 190.70 Baht and 267.53 Bath.

AUEAINENTNEINS
RININIUNRINYIAE



CHAPTER YV
DISCUSSION

From this study, the DRPs incidence was 1.56% which'lower than other studies
conducted in primary care hospital. Examples were a study*6f Buntao K. in Warinchamrab
Hospital and a study of Chongwiriyanurak C. in Léng Hospital. These studies found that
incidence of DRPs were 33.0% and 74¢1% respectively. The difference incidence rate may
contributed to the study population.dn this study the researcher collected DRPs from all patients
admitted to hospital, while Buntao K& collected DRi’s in diabetes mellitus patients, and

Chongwiriyanurak C. collected DR Pg in/geriatric pétiéhts.(zz’ N\

In this study, each DRP was found in 1 patieh}. Type of DRPs found in this study was
similar to those found in other studies which were imuproper drug selection, adverse drug reactior
and drug interaction. However, when focusing on Ievel"o'fé‘-everity of DRPs, it was found that
DRPs from other studies were more likelytodbe in a SéV;Fity level that harm the patient. Most of
detected DRPs in many studies were classified as Ieve]n'E; z,‘-l:)RPs caused temporary harm which
resulted in further treatment or intervention”, Howeyer, In this study severity level of DRPs were
mostly level A; “potentialito cause DRPs” and B; “DRPg dnia! rlof reach patient”, and some were

found to be level E.

Almost 93% of identified DRPs were accepted by the physicians and nurses. When
discussing with physicians or nurses, clinical significance of the DRPs and patients’ risk factors
were major influence leading to physicians’ immediate'response to solve DRPs. Eventhough
many DRPs required physicians to change drug regimen, however, there were DRPs that could
be solved by directi¢ontact with nurses or the patients.

The majority of DRPs found in this study were in low severity level which caused trivial
economical effect. However, ifithese DRPs were not detected, they might lead to mote serious
consequences. One of the examples was the improper selection of anti-tuberculosis drugs
selection for patient with recurrent TB. This event may lead to drug resistance, spreading of

resistant germs into community and increase time and cost to treatment.
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From causes of DRPs found in Loengnoktha Crown Prince Hospital, the researcher found
that there were DRPs from system errors and human errors. Exampies of system errors included
the information technology system were implemented in some department, but not implemented
in other departments, ineffective communication among healthcare workers, drug shortage in the
hospital. The human errors included the attitude of patients on.medicine’s efficacy and side
effect, attitude of physicians on locally made drug, and lackefnew drugs’ indication and dosing

information.

Furthermore, external facter'such'as a 3-month rotation of newly graduated physicians in
the province to Loengnoktha Crown Pringe Hospital led to difficulty in DRPs management.
Measures to solved DRPs must take into ac¢ount these environmental factors and pay more
attention not only within the hespitals, but also-other Hbspitals in the same provincial

administration.

These DRPs can be solve by system approach’including pharmacist and pharmacy

department become proactive as a point of drug inform'qtion, creating the standard guideline for

some drugs or some disease to ingreasg patient’s safety, applying information technology system

into all hospital systems inclusively.

Due to the fact that DRPs related to patients’ safe-ty énd require interyention of
professional health care team. Al DRPS found in Loengnoktha Crown Prince Hospital are going
to be topic of pharmacotherapeutic committee (PTC) meeting and patient care team (PCT)
meeting for find out the way to solving problems among physician, phaemacist, nurse and other

healthcare team which influence to reduce DRPs incidence in end phrase of the study.

Eventhough Loengnoktha Crown Prince Hospital is aiprimary care hospital and show low
incidence of DRPS; detecting DRPs is still important activity and cannot be compromised. Most
of DRPs studies initiated indarger size.of-hospital such.asuniversity. hospital, secondary.and
tertiary hospital, which are'less than A30'hospitals in Thailand. But in small size hospital such as
primary hospital which are more than 700 hospitals in Thailand have limited data of DRPs.

Therefore the DRPs study in primary hospital is interested and information sharing among



. healthcare workers should be result in knowledge distribution lead to safety and quality patient

care.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Drug Physician order Separate time Nurse accept | System error;
interaction Aluminium Hydroxide of each drugs at | and start new | physician cannot
(32 cases) gel and Norfloxacin in least 2 hours. regimen meet the drug
patients who are within 24 interaction pop-up
diagnosed as infective hour. blocking in HosXP

diarrhea ;

Aluminium Hydroxide
gel may decrease
absorption of Quinolone
antibietie (Norfloxaciny).
(19 cases)

program.
And human error;
physician did not
know the couple of
drug which cause
interaction.

Patients age preseribed
Furosemide and Digoxin
fortischaemic heart
disease at same time.;
Digoxin and Furosemide
caise hypomagnesémia,
significance [jmajor
severity, delayedtype. (1
case)

Should monitor
potassium
chloride in
bload level.

Physician and
nurse accept
and start new
regimen
within 24
hour.

System error;
physician cannot
meet the drug
interaction pop-up
blocking in HosXP
program.

And human error;
physician did not
know the couple of
drug which cause
interaction.

Patients are prescribed
Ranitidineand "=
Aluminium Hydroxide
gel at same time:; .
Aluminium Hydroxide ©
gel may decrease
abscrplicn-of-
Ranitidine. (4 cases)

Separate-time ;

of each drug-at’
least 1-2-hr.
ol e

Nurse accept
and start new
regimen

within 24

hour.

System error;
physician cannot
meet the drug
interaction pop-up
blocking in HosXP
program.

And human error;
physician did not
know the couple of
drug which cause
interaction.

Patients areprescribed
Ofloxacinsand
Aluminium Hydroxide
gel at.same'time.;
Aluminium Hydroxide
gel may decrease
absorption of guinolone
antibiotic. (4 case)

Separatéitime
of each*drugrat
least 1-2 hr.

Nurse accept
and start new
regimen
within 24
hour.

System error;
physician cannot
meet the drug
imteraction pop-up
blocking in HosXP
program.
And.human error;
physieian did not
know the couple of
drug which cause
interaction.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs

Patients are prescribed Separate time Nurse accept System error;

Ferrous fumarate and of eachdrug at | and start new | physician cannot

Aluminium Hydroxide least 1-2 hr. regimen meet the drug

gel at same time.; within 24 interaction pop-up

Aluminium Hydroxide hour. blocking in HosXP

gel can precipitate program.

Serrous fumarate, reduce And human error;

absorption of ferrous physician did not

Sfumarate.(l case) know the couple of
drug which cause
interaction.

Patient acute'diarrhea Separate time Nurse accept | System error;

are prescribedFolic acid | of'each drug at | and start new | physician cannot

and Aluminium least 1-2 hr. regimen meet the drug

Hydrexide gel.; within 24 interaction pop-up

AluminiunHydroxide hour. blocking in HosXP

gel cangprecipitate Folic program.

acidgreduce absorption And human error;

of Folic aeid. (I case) physician did not
know the couple of
drug which cause
interaction.

Patient acute diarrhea Separate time Nurse accept System error;

are prescribed Ofloxacin | of each.drug at | and start new | physician cannot

and Aluminium least 1=2-hr.. regimen meet the drug

Hydroxide gel.; 8 | within 24 interaction pop-up

Aluminium Hydroxide hour. blocking in HosXP

gel reduce absorption‘of program.

quinolone antibiotic. (1 y And human error;
case) physician did not
know the couple of
drug which cause
; interaction.

Patient is prescribed Separate time Nurse agceept System error;

Digoxin and Aluminium | of each drug at | and starbmew | physician cannot

Hydroxide gel.; least 1-2 hr. regimen meet the drug

Aluminium Hydroxide within 24 interaction pop-up

gelimay reduce Hour, blocking in HosXP

absorption of Digoxin, program.

(1 case) And human error;
physician did not
know;thercouple of
drugswhich,cause
interaction.

Adverse drug Patient have adverse Discontinue Physicianiand | Human ertor;
reaction drug reaction eg. suspected drug. | nurse accept adverse drug
(13 cases) urticaria, erythrematous | patients are and start new | reaction can occur

rash and airway
obstruction after receive
Ceftriaxone injection 2
gm. IV.;

Intravenous antibiotic
can cause adverse drug
reaction eg. skin
reaction, respiratory
reaction. (4 case)

closely
observed and
give allergy
alert card and
information -
about drug
allergic to
patient.

regimen
within 24
hour.

in all patients and
can not predictable
but healthcare
worker can find and
prevent them.
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Type of
DRPs

Detail of event

Suggestion

Responsive

DRPs Analytic

Patient has adverse drug
reaction from

Adjust time of

giving drug into

Nurse accept
and start new

Human error;
adverse drug

furosemide, have to after breakfast | regimen reaction can occur
frequently waked up at and lunch for within 24 in all patients and
night to urinate. ; reduce side hour. can not predictable
Diuretic can cause effect. but healthcare
Jfrequently urinate as worker can find and
side effect. (1case) prevent them.
Patient has.adverse drug | Change anti= Physician and | Human error;
reaction from Enalapril, | hypertensive nurse accept adverse drug

with chronic cough; drug (ACEs and start new | reaction can occur
Enalapril'is ACEs inhibitor) into | regimen in all patients and
inhibitor which can calcium within 24 can not predictable
causesside effect egi channel blocker | hour. but healthcare

chronic cough. (2 case)

to reduce side

worker can find and

i effect of them. prevent them.
Patientsthave adverse Change anti- Physician and | Human error;
reactions from hypertensive nurse accept adverse drug
Amlodipine with drugjin to and start new | reaction can occur

chronic diarrhea.
(Icase)

(gemfibrozil) in

to another

group to reduce

side effect of
them;

regimen
within 24
hour.

headache, blurred another group regimen in all patients and
visiomgn/v. (Icase) to reduce side within 24 can not predictable
effect of them. | hour. but healthcare
5N worker can find and
A prevent them.
il Al
Patients have adverse discontinuing » | Physician and | Human error;
drug reactions ffom' - - | suspected - | nurse accept adverse drug
Cloxacillin drugs, elosely | and start new | reaction can occur
inj/Clindamycin inj.with .| observedand . | regimen in all patients and
urticaira at IV site, - give allergy | within 24 ’ can not predictable
(lease) alert card and hour. but healthcare
—— information worker can find and
about drug prevent them.
. allergic to .
patient.
Patient has adverse drug | Change Physician and | Human error;
reaction fiom dyslipidemic nurse accept adverse drug
Gemfibrozil; with drug and start new reaction can occur

in all patients and
can not predictable
but healthcare
worker can find and
prevent them;

Patient has adverse drug
reaction from Aspirin,
GI irritate after take 81
mg. once daily for treat
ischaemic heart disease.
(Icase)

Adjust time of
aspirin to with
meal and add
H2-blocker or
proton pump
inhibitor to

reduce effect of

aspirin (should
not discontinue
aspirin).

Physician and
nurse accept
and start new
regimen
within 24
hour.

Human error;
adverse drug
reaction can occur
in all patients and
can not predictable
but healthcare
worker can find and
prevent them.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Patients have adverse discontinuing Physician and | Human error;
drug reactions from suspected nurse accept adverse drug
Cloxacillin inj.with drugs, closely and start new | reaction can occur
urticaria. (1case) observed and regimen in all patients and
give allergy within 24 can not predictable
alert card and hour. but healthcare
information worker can find and
about drug prevent them.
allergic to
patient.
Patientsshave adverse discontinuing Physicianand | Human error;
drug reactions«from suspected nurse accept adverse drug
Clindamycin injwith drugs, closely and startnew | reaction can occur
urticaria at JV site: observed and regimen in all patients and
(1case) giveallergy within 24 can not predictable
alert card and hour. but healthcare
4 information worker can find and
about drug prevent them.
allergic to
patienty <™
Untreated Patient with chronic Review.drug Nurse and System error;
indication disease from other usg history, of pharmacist medical history of
(7 cases) hospital admitted to patient'as'soon | acceptand patient should be
Loengnoktha Crown as possible and | intiate interviewed and
Prince Hospital and initiate the./ s medication recorded as soon as
cannot give the medication = reconciliation. | possible when

information about their
drug use history. ;
Patient has ;
hypoglycemia as effect *
of diabetes mellitus
While.staying i War-Gem
(Lcase)

of g - 44
reconciliation=";

patient admit to
hospital.

Patient with chronic
disease from other
hospital admitted to
Loengnoktha Crown
Prince Hospital and
cannot giverthe
information about their
drug use history. ;
Patient use Prazocin as
anti-hypertensive drug
Jrom othershospital.
(Lcase)

Review drug
use history of
patient as soon
as possible and
initiate the
medication
reconciliation.

Nurse and
pharmacist
accept and
intiate
medication
reconciliation:

System error;
medical history of
patient should be
interviewed and
recorded as soon as
possible when
patient admit to
hospital.

Patient with chronic
disease from other
hospital admitted to
Loengnoktha Crown
Prince Hospital and
cannot give the
information about their
drug use history. ;
Patient use Amlodipine
as anti-hypertensive
drug from other
hospital. (1case)

Review drug
use history of
patient as soon
as possible and
initiate the
medication
reconciliation.

Nurse and
pharmacist
accept and
intiate
medication
reconciliation.

System error;
medical history of
patient should be
interviewed and
recorded as soon as
possible when
patient admit to
hospital.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Patient with chronic Review drug Nurse and System error;
disease from other use history of pharmacist medical history of
hospital admitted to patient as soon | accept and patient should be
Loengnoktha Crown as possible and | intiate interviewed and
Prince Hospital and initiate the medication recorded as soon as
cannot give the medication reconciliation. | possible when
information about their | reconciliation. patient admit to
drug use history. ; hospital.
Patient use_Metformin
as DM drug from other
hospital. (1case)
Patients'on Oseltamivir = | Continuing Physician System error;
during admitted and not' |/ Oseltamiviras | accept and medical history of
compléte doses'when home response patient should be
D/C. (3 cases) medication based on interviewed and
until complete | standard recorded as soon as
doses. .« guideline. possible when
o patient admit to
- hospital.
Improper drug | Physician prescribed Change drug Physician and | Human error; .
selection antituberculous drug regimen into nurse accept physician did not
(17 cases) category | to patient antituberculous | and start new | know that
with relapse TB. ; drug category regimen antituberculous
Patientwith relapse TB ¥ | 11 & | within 24 drug category |
should be prescribed. i 2 hour. should not prescribe
antituberculous drug o, to patient with
category II. (1case) 44 relapse TB.
Patients diabetes Change into.~ -~ | Physicianand | Human error;
mellitus, was prescribed | 0.9%NSS 1000 | nurse accept physician did not
5%DN/2 1000 ml as ml to reduce and start new | | concern about
intravenous fluid.(1ease)| risk-of ~ | regimen . patient underlying
hyperglycemia. | within 24 disease.
hour.

Patient age 4 years was
prescribed Mist.Scill
Ammon. as‘an
expectorant’; MistScill
Ammon. is composed
with'opium tincture,
should not use in
children < 6 years.
(1case)

Change into
Guaifenesin

syrup.

Physician‘and
nurse accept
and start new
regimen
within 24
hour.

Human error;
physician did not
know the
composition of
drug.

Patient with asthma
symptoins ‘was
prescribed Budesonide
inhaler and
Beclomethasone inhaler
as an inhale
corticosteroids.;
Budesonide inhaler and
Beclomethasone inhaler
are inhale
corticosteroids which
should not use in same
time. (1 case)

Use ong¢ of
them, ‘in this
case physician
prescribed only
Budesonide
inhaler.

Physician and
nurse accept
and start new
regimen
within 24
hour.

Human error;
physician
prescribed the same
group of drug in the
same time.
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Type of
DRPs

Detail of event

Suggestion

Responsive

DRPs Analytic

Pregnant patient age 24
years was prescribed
Diazepam 2 mg. oral

Supportive
treatmet and
chang into

Physician and
nurse accept
and start new

System error;
physician did not
meet the drug in

twice daily as an muscle | Paracetamol regimen pregnancy alert
relaxant.; Diazepam is 500 mgtif within 24 pop-up in HosXP
benzodiazepine drug patient require. | hour. program.

which classified as and Human error;
pregnancy category D, physician did not
should notuse in concern about
pregnant. underlying disease
(1 case) of patient.

Patient wassprescribed Suggest nurse Nurse accept Human error;
Ergoramine tartrate'as and patient, and startnew | physician did not
drug for vascular should not use | regimen concern about the
headache 1 tablet,oral more than 6 within 24 overdose of drug.
every 1 hour for tablet per day. hour.

headache.; Maximum e

dosegper attack per day _

infadultsyis 6 mg=6

tablets. b

(2 case)

Patients are prescribed Change into Physician and | Human error;
Vitamin B complex as’ “* Vitamin'B6'100 | nurse accept physician did not
vitamin'B6 supplement » | mg, tablet. and start new | know the dose and
for Isoniazid induced & regimen composition of
neuritis.; Vitamin B6.n ~ » | within 24 drug.

Vitamin B complex'is | hour. System error; stock
not enough for prevent = _ of hospital did not
Isoniazid induced. . ol s store enough drug.
neuritis.in TB patient. (6 e

case)

Patient age 24 days is Discontinue Physician and | System error; lack
preseribed Oseltamivir Oseltamivir and | nurse accept of information

12 mg oral twice daily change and start new | about new drug,.

for prevent flu .; therapeutic plan | regimen

Oseltamivir, WHO into supportive | within 24

sugges! using in treatmefit. hour.

children age >p¢l yr (1

case)

Patient age 10 monthsiis' | Discontinue Physician and' | 'System error; lack
prescribed Oseltamivir Oseltamivir and | nurse accept of information

25 mg oral twice daily change and start new | aboutnew drug.

for prevent flus; therapeutic plan .f-regimen

Oseltamivir, WHO into supportive | within 24

suggest using in treatment. hour.

children age > [ yr. (1

case)

Patient on Aspirin for Discontinuing Physician and | Human error;

ischaemic hearth
disease, need to meet
dentist for tooth decay.;
Aspirin is anti-
coagulation drug which
can cause bleeding. (1
case)

aspirin atleast 7
days before
meet dentist.

nurse accept
and start new
regimen
within 24
hour.

physician did not
know side effect of
drug.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Patient age 3 yr. start Change Physician and | Human error;
5%DN/3 1000ml IV 5%DN/2 to nurse accept physician did not
drip 80 ml/hr. Physician | 5%DN/3. and start new | concern about the
change in to 5%DN/2 regimen overdose of drug.
1000m1 1V drip 80 within 24
mi/hr. hour.
(1 case)
Drug overdose | Patient age 9 years and Change dose'of | Physician and | System error; lack
13 cases 17 kg. body weight.is Oseltamivir nurse accept of information
prescribed Oseltamivir into 45 mg. and start new | about new drug and
30 mg . twice dailys; Twice daily. regimen Human error;
Patienvweigh |6-23kg within 24 physician did not
should be prescribed 45 hour. know dose of drug.
mg._Oseltamivir fwice
daily. (1 case) !
Patients were prescribed, |<Change dose of | Physician Human error;
Amlodipine 20 mg./ day =Amledipine confirm to physician have
as ap'anti-hypertensive into 10 mg. continue negative attitude to
drug.; Maximum dose of | daily. Amlodipine locally made drug.
Amlodipine for anti- 3 20 mg./day.
hypertensive is 10
mg./day. (9 cases) :
Patientiage 35 years Change dose of | Physician and | Human error;
were prescribed Ceftriaxone. nurse accept | physician did not
Ceftriaxone inj. 2 g, into 2- gm.daily. | and start new | know dose of drug.
Intravenous every 8 hr. ~ | regimen
for bacterial —. within 24
musculoskeletal - - hour.
infection.; Maximum :
dase of Cefiriaxone is 2
gmi/day. (1 case) —_— i
Patient with pulmonary | Change dose of | Physiciaiand | Human error;
TB s prescribed vitamin B6 into | nurse accept physician did not
vitamin B6 100 mg oral | 100 mg. once and startnew | know dose of drug.
tid pc daily.; Maximum | daily. regimen
dose of vitamin B6 for within 24
treat drug-induced hotir;
heuritis; 200 mg once
daily(2 cases)
Subtherapeutic | Patient pulmonary Change dose of #=Physician and | Human grror;
dosage tuberculosis,sbody. ethambutolsinto #{=nurse/accept physicianidid not
14 cases weight/50 kg. is 1200 mg once and start new

prescribed ethambutol
800 mg once daily.; In
patients who have
received previous
antituberculous drug,
administer ethambutol
25 mg per kg. of body
weight, as a single dose
once daily. (1 case)

daily.

regimen
within 24
hour.

knowidose-of drug.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Patient age 48 years was | Change dose of | Physician and | Human error;
prescribed Cefazolin inj. | Cefazolin into 1 | nurse accept physician did not
1 gm. IV every 12 gm IV every 6 | and start new | know dose of drug.
hours. as postoperative hours. regimen
antibiotic.; Usual dose within 24
of Cefazolin for hour.
postoperative is 0.5-1
gm. [V or [M every 6-8
hours for 24 hours afier
surgery. (1 case) 2
Patient weigh'24 kg. Change dose of | Physician and | System error; lack
was prescribed Oseltamivir nurse accept of information
OseltamiVir 4 34mg oral’ | into 60'mg. oral | andstart new | about new drug and
twiCe dailyafUsudl dose | | twice daily. regimen Human error;
of Osclgamivigperibady within 24 physician did not
weight 23-40 kgifis 60 hour. know dose of drug.
mg. oralgwiceldaily. 4 4
(1 ca F, . =
J"w £ r ] T

Patient wéigh.l,iO kg / Change dose of | Physician and | System error; lack
was préscribed ‘i" | Oséltamivir nurse accept of information

Oselfamivir 30 mg. oral+*

into’ l@_,mg. oral

and start new

about new drug and

twice daily.; Usualidosel | twicedaily. regimen Human error;

of Oseltamivir per body ' within 24 physician did not
weight 15-23 kg. is 45 f hour. know dose of drug.
mg. oral twice daily. —=

(1 case) A

Patient weigh 41 kg. Change dose of | Physician and | System error; lack

was prescribed” = .
Oseltamivir 60 mg. oral

Oseltamivir =
into 75 mg. oral

nurse accept
and start néw

of information
about new drug and

twice daily.; Usual dose | twice daily. regimen Human error;

of Oseltamivir per body | within 24 physician did not
weight> 40 kg. is 75 hour. " | know dose of drug.
mg. oral twice daily. '

(1 case)

Patient weigh 10 kg. Change dose of | Physician and | Human error;

was prescribed Co-
trimoxazole suspension
| teaspoonful oral twice
daily (80 mg. of
Trimethoprim).; Usual
dose of Co-trimoxazole
6-12 mg/kg/day twice
daily. (I case)

Co-trimoxazole
into 3
teaspoonfulioral
twice daily
(120 mg. of
Trimethoprim).;

nurse accept
and start new
regimen
within 24
hour.

physician did not
know dose of drug.

Patient weigh 20 kg.
was prescribed
Domperidone Y
teaspoonful oral three
times daily (2.5 mg. of
Domperidone).; Usual
dose Domperidone is
0.2-0.4 mg./kg./dose
every 4-8 hours. (1 case)

Change dose of
Domperidone
into 8 ml. three
times daily (8
mg. of
Domperidone)

Physician and
nurse accept
and start new
regimen
within 24
hour.

Human error;
physician did not
know dose of drug,.
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Type of Detail of event Suggestion | Responsive | DRPs Analytic
DRPs
Patient age 23 and 27 Change dose of | Physician and | Human error;
years were prescribed Metronidazole | nurse accept physician did not
Metronidazole 200 mg. | into 400 mg. and start new | know dose of drug.
three times daily for three times regimen
pelvic absess.; Usual daily within 24
dose of Metronidazole is hour.
400 mg oral every 8
hours. (2 cases)
Patient was prescribed Change Physician and | Human error;
Ceftazidime inj. for dyration of nurse accept physician did not
pyelonephritis from trearment plan™ | and start new | duration of using
Ps.aeruginosa2 g1V | into 14 days. regimen drug.
every 12 houss*ford within 24
days.; Usaul dese of hour.
Ceftazidimefor i
pyelonephritisfrom “
Ps.aeruginosa is 2,gm.
IV everyil2 hoursifor 14 4
days 2 cases) =
Patient weigh 40 kg. Change dose of | Physicianand | Human error;
was prescribed Rifampiein into | nurse accept physician did not
Rifampicin 300 mg. as 450:mg./day. and start new | know dose of drug.
antistuberculous drug.; dd regimen
Usual dose Rifampicin rhdd 4 within 24
for patient bady weight ¥y hour.
40-49'kg. is/450 . ¥/
mg./day. (1 case) .
Patient chronic, ;° Changedose of | Physicianand | Human error;
ischaemic heart disease isosor_bﬂe_-” nurse accept physician did not
is prescribed isosorbide dinitra;:th"ntp‘l(") and start new | know dose of drug.
dinitrate 5. mg thset mg. three times | regimen
‘times before meal.; daily. within 24/
[ Titial dose of isosorbide hour "
| dinitrate for chronic - B
“Heart failure ; 10-20 mg/ =
37 times daily. (1 case)
Patient body weight 20 | Change dose of | Physician and | Human error;
kg isprescribed Ceftriaxone inj. | nurse accept physician did not
Ceftriaxone'inj. 400 mg_ | into 1 gm once | and start new | know dose of drug.
[Vionce'daily.; Usual i daily. regimen
dosage of Cefiriaxone; within 24
50-75 mg/kg/day. hour.
(1case)
Patient not Patient with'peptic.ulcer | Advice.and Physician-and’ | Huluan éifof;
receive attack, reject Aluminium | realized patient } nurse accept patient has negative
prescribing Hydroxide gel. (1 case) | to know and start new | attitude to drug.
drug importance of regimen
(2 cases) using drugs. within 24
hour.
Patient reject Advice and Physician and | Human error;
Budesonide inhaler, realized patient | nurse accept patient has negative
because not improving to know and start new | attitude to drug.
symptoms immediately. | importance of regimen
(1 case) using drugs. within 24

hour.
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