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PROBLEM IDENTIFICATION
No. Problem

1 High incidence of leaking or spillage for chemo preparations

2
Large number of wastage on reconstituted chemotherapy drugs
among oncology patient

3
Low percentage of appropriate management of chemotherapy
drugs in paediatric oncology

4
Incidence of long waiting time on receiving chemotherapy
prescriptions from gynaeoncology ward

5
Incidence of long waiting time on confirming preparation for
Intravitreal Topotecan and Melphalan among ophthalmology patient
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PROBLEM VERIFICATION
No. Problem Problem Verification Solution

1 High incidence of leaking or
spillage for chemo preparations

0.7% of reconstituted chemo preparation

were leaking during counterchecking
process or administrating in the ward from
February 2023 to July 2023.

Product complaints on sodium chloride drip
were reported to NPRA and respective company.
Respective company was implementing several
action to improve the quality of drip.

2 Large number of wastage on
reconstituted chemotherapy
drugs among oncology patient

2.1% reconstituted chemotherapy drugs

were wasted from February 2023 to July
2023.

Discussion was carried out with doctors. Doctors
will inform pharmacists about the cancellation on
chemo preparation as earlier as possible.

3 Low percentage of appriopriate
management of chemotherapy
drugs in paediatric oncology

Average 23.6% incidence of inappropriate

management of chemotherapy drugs from
February 2023 to July 2023.

QAQI project is planned to improve this problem.

4 Long waiting time on receiving
chemotherapy prescription
from gynaeoncology ward

4.1% Of chemotherapy prescription was

received after 10 am February 2023 to July
2023.

Discussion was carried out with doctors and
clinical pharmacists. A media (What’sapp group)
was created among clinical pharmacists and staff
nurse to update CDR pharmacy on the addition of
chemotherapy.

5 Long waiting time on confirming
preparation for Intravitreal
Topotecan and Melphalan
among ophthalmology patient

6.7% case need to wait for confirmation

on preparation of Intravitreal Topotecan
and Melphalan from February 2023 to July
2023.

Discussion was carried out with radiologist and
ophthalmologist on the timing of ordering
Topotecan and Melphalan before carrying out
procedure.
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PROBLEM PRIORITIZATION
PROBLEM S M A R T Total

High incidence of leaking or spillage for chemo
preparations

33 29 33 25 28 148

Large number of wastage on
reconstituted chemotherapy drugs
among oncology patient

33 30 33 28 25 149

Low percentage of appropriate management of
chemotherapy drugs in pediatric oncology

33 33 33 33 33 165

Incidence of long waiting time on receiving
chemotherapy prescription from
gynaeoncology ward

30 25 33 23 28 139

Incidence of long waiting time on confirming
preparation for Intravitreal Topotecan and
Melphalan among ophthalmology patient

30 28 33 29 25 145

Rating Scale: 1 – Low to 3 – High
Results were obtained from nominal group technique among 11 members.
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Low Percentage of 
Appropriate Management of 

Chemotherapy Drugs In 
Paediatric Oncology 

PROBLEM TO BE STUDIED 



REASON OF 
SELECTION 
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Heike et al., 2019
Total of 406 chemotherapy prescribing errors were
intercepted that affected 375 (2%) of the total orders
which causes the consequences such as reduced
therapeutic efficacy (0.44%), the need for increased
monitoring (0.48%), prolonged hospital stay (0.55%),
and fatality (0.02%).

Elsaid et al., 2013
Despite decades of increased knowledge of the
toxicities and safety standards of chemotherapy,
prescribing errors such as transcription/communication
errors and dosing errors in oncology practice continue
to be a major issue that causes patient harm.

Ford et al., 2006
In this paper-based system, errors were classified as
either order-writing, dispensing, or administration-
related.

Chua et al., 2009
Administration errors are more prevalent in oncology
peadiatric wards since medications are more complex.
10.4% of administration errors were considered as
potentially life-threatening.

Chua et al., 2010
Drug administration errors are as common in paediatric
wards in Malaysia as in other countries. The most
common types of drug administration errors were
incorrect time of administration (28.8%), followed by
incorrect drug preparation (26%), omission errors (16.3%)
and incorrect dose (11.5%).

Ong et al., 2013
Dispensing error were wrong diluents/ wrong amount of
diluents, exceeding stability time after reconstitution
can cause harmful clinical outcomes to patients.

GLOBAL MALAYSIA
SERIOUSNESS
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to be a major issue that causes patient harm.

Ford et al., 2006
In this paper-based system, errors were classified as
either order-writing, dispensing, or administration-
related.

Chua et al., 2009
Administration errors are more prevalent in oncology
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GLOBAL MALAYSIA
SERIOUSNESS

❑ Reduce Therapeutic Efficacy 
❑ Life-threatening Clinical Outcomes
❑ Prolong Hospital Stay 
❑ Increased Need For Monitoring



Incidence of double dose for chemotherapy in oncology ward (2016) 

Weight: 11kg 
Height: 111cm 

BSA: 0.58m2

MEDICATION ERROR

IV Cisplatin 40mg over 8H 
IV Lomustine 40mg 
IV Vincristine 0.9mg  

CHEMOTHERAPY

Weight: 11kg 
Height: 111cm 

BSA: 1.17m2

IV Cisplatin 80mg over 8H 
IV Lomustine 80mg 
IV Vincristine 1.8mg  

CHEMOTHERAPY

CORRECT DOSE DOUBLE DOSE

• Cisplatin toxicity 
- developed acute kidney injury 

• Vincristine toxicity
- developed neuropathic pain and 

burning sensation
- given IV Folinic 15mg q3H and Syp
Carbamazepine 20mg TDS 

• Lomustine toxicity
- severe mucositis on whole throat 

ADVERSE EVENTS

WRONG
CALCULATION

RESULTS 

❑ Harm to patient 
❑ Reduce treatment outcome 
❑ Prolong hospitalization 
❑ Increase healthcare cost

11
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APPROPRIATENESS

c
Healthcare failure modes and effects analysis revealed
hazard scores in the prescribing and administration
components in chemotherapy. Computerized Provider
Order Entry implementation (CPOE) significantly (p =
0.023) reduced prescribing error risk by 69% and
eliminated certain types of errors that can lead to
significant patient harm and thus improve safety.

A study at French university hospital detected 5.2% of

6,607 chemotherapy errors (91% prescription errors, 8%

pharmacological and 1% administration error) but

intercepted before medication was delivered. If the

intercepted errors had not been identified, they would

have led to 216 additional hospitalization days at a cost

of €92,907.

Collins, C. M., & Elsaid, K. A., 
20117

Ranchon, F., et.al, 

20118

2% (375) of 406 chemotherapy prescribing errors were

detected that may have resulted in decreased treatment

efficacy (0.44%), increased frequent monitoring (0.48%), an

extended hospital stay (0.55%), and fatalities (0.02%).

Appropriate prescribing by checking the order history, the

patient's medical file, and having a thorough understanding of

chemotherapy protocols were the most effective methods

for error prevention.

Reinhardt, 
H.et.al, 
20199

➢ Improve patient safety and treatment outcome
➢ Reduce hospitalization period

➢ Reduce healthcare cost



Can be completed in 
a short period of time
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Percentage of appropriate 
management of 

chemotherapy drugs

MEASURABLE

TIMELINESS

Remediable by appropriate 
strategies change and 

multidisciplinary approach

REMEDIABLE



PROBLEM ANALYSIS

WHAT
Management of chemotherapy
drug was inappropriate across
the process of prescribing,
preparing, dispensing and
storage of chemotherapy drug.

WHY

Weakness of system and work
process with lack of knowledge
and awareness among staff

WHERE

In Paediatric Oncology ward 
(10B) in Hospital Tunku Azizah

WHO

Doctors, Nurses, Pharmacists

WHEN

From February 2023 until
August 2024

HOW
Inappropriate management lead
to serious adverse effect among
patient and increased healthcare
cost

14
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The Largest Paediatric 
Oncology Centre

Treating >30% of all new
childhood cancer patients

State Where Patients Stay

Training Paediatric
Oncology Centre for 

sub-specialist 
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Average number of cancer
patient admit for
chemotherapy per month:

120

Average number of reconstituted
intravenous(IV) chemotherapy
drug by CDR pharmacy per
month:

800



DAILY 
WORKFLOW

18



Prescribing

Ward

Specialist/ Trainee 
Subspecialist prescribe 
chemotherapy manually
by using cytotoxic drug 
reconstitution (CDR) 
form.

1

Differences:
➢ Chemotherapy drug

for each regimen
➢ Diluent
➢ Volume of diluent
➢ Infusion hour
➢ Date of preparation

In-Patient Prescription

19

Cytotoxic Drug 
Reconstitution Request 

Form
(CDR Request Form)
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Prescribing

Ward

Pharmacy & 
Clean Room

1
Pharmacist/ Assistant
Pharmacist:
• Screen CDR form
• Prepare worksheet,

label and chemo bag
• Counterchecking

Process of reconstitution 

Materials

Reconstituted chemotherapy drugs

Infusion dripSyringeReconstitute in 
CLEAN ROOM

Reconstituting
2
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Prescribing

Ward 
10B

Pharmacy & 
Clean Room

1

2

Pharmacy

Reconstituting

Staff Nurse:
Collect and Countercheck
chemotherapy from pharmacy

Dispensing

CRITERIA for counterchecking:
➢Patient’s Details 
➢Reconstituted Chemotherapy drug
(a) Dose 
(b) Preparation and expiry date 
(b) Volume of diluent 
(c) Colour and characteristics
(d) Storage

3

Volume of diluent 

Reference
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Prescribing

Ward

Pharmacy 
& Clean 
Room

Dispensing

Pharmacy

Administering

Pediatric 
Oncology 

Ward

1

3

4

Reconstituting
2
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TERMS AND DEFINITIONS

Management 
of Drugs

Include:
• Selection of drugs
• Use of drugs  (prescribing, packaging, dispensing and 

counselling)
• Storage and distribution
Among personnel with appropriate skill and attitude

(WHO guide on Drug Management 2004)

Chemotherapy 
Drugs

• Drugs stop the growth of cancer cells, either by killing the cells or
by stopping them from dividing.

• Can be given by mouth, injection, or infusion, or on the skin,
depending on the type and stage of the cancer

(National Cancer Institute)



24

TERMS AND DEFINITIONS

Doctor Pharmacist

Nurse

Patient’s details 
Regimen
Drug 
Dose 
Diluent
Volume of infusion 
Concentration of drug 
Date of preparation 
Proper monitoring

Patient’s details 
Regimen 
Drug 
Dose 
Diluent
Volume of infusion 
Concentration of drug 
Date of preparation 

Patient’s details 
Drug 
Dose 
Diluent

Volume of infusion 
Infusion rate 
Proper monitoring 

APPRIOPRIATE MANAGEMENT OF 

CHEMOTHERAPY DRUGS

Sources: WHO guide on Drug Management 2004 & National Cancer Institute



IMPORTANT ASPECTS FOR CANCER CHILDREN

CHEMO 
DOSE

Age
Weight

Body Surface 
Area (BSA)

<10 Kg

>10 Kg

Patient’s 
Condition

Relapse 

Recovering 

CHEMO 
REGIMEN 

Induction 
Phase 

Maintenance 
Phase  

Consolidation 
Phase  

Amount of chemo 
drug

< 3

MODIFICATION OF 
CHEMO REGIMEN

Modify volume 
of diluent

Require Specific 
Concentration 

for chemo drug

Renal disease 

Require maximum 
capping dose of 

chemo drug

Require Maximum 
accumulation dose 

of chemo drug

Crystallisation 

Side effect / 
Adverse effect   

CLOSE 
MONITORING

Patient’s 
progress

Condition of 
chemo drug Expired 

Leaking  

Patient’s 
Progress

> 3

Contain 
impurity 

25

ON CHEMOTHERAPY 



IMPORTANT ASPECTS FOR CANCER PATIENT

ON 
CHEMOTHERAPY 

CHEMO 
DOSE

Age
Weight

Body Surface 
Area (BSA)

<10 Kg

>10 Kg

Patient’s 
Condition

Relapse 

Recovering 

CHEMO 
REGIMEN 

Induction 
Phase 

Maintenance 
Phase  

Consolidation 
Phase  

Amount of chemo 
drug

< 3

MODIFICATION OF 
CHEMO REGIMEN

Modify volume 
of diluent

Require Specific 
Concentration 

for chemo drug

Renal disease 

Require maximum 
capping dose of 

chemo drug

Require Maximum 
accumulation dose 

of chemo drug

Crystallisation 

Side effect / 
Adverse effect   

CLOSE 
MONITORING

Patient’s 
progress

Condition of 
chemo drug Expired 

Leaking  

Patient’s 
Progress

> 3

Contain 
impurity 

26
26



27

PROBLEM STATEMENT
A survey conducted in February 2023 to July 2023 showed that only 76.4% of
incident of appropriate management of chemotherapy drugs in paediatric
oncology.

This will cause poor clinical outcomes and increase risk of adverse effects of
chemotherapy as well as compromising total patient care.

Multiple factors including CDR form is too complicated, lack of knowledge,
lack of two-ways communication between health professional, staff fatigue,
inadequate counterchecking, wrong details provided and unfamiliar with
prescribing method may contribute to this problem.

This study aims to improve the percentage of appropriate management of
chemotherapy drugs in paediatric oncology to achieve optimal treatment
outcome and reduce healthcare cost.



Low percentage of 
appropriate 

management of 
chemotherapy drugs

CDR form is 
too 

complicated

Require 
modification

Required 
Individualized 

dosing calculation

Drug has  
specific 

characteristics

Has maximum 
dose of 

injection

Has maximum 
concentration

Has 
maximum 
cumulative 

dose

Renal 
disease

Toxicity  Age  

Weight  

BSA  

Lack of two-ways 
communication  
between health 

professional

No proper 
passover

Staff 
fatigue/ 
Stress

Unfamiliar 
with 

prescribing 
method

Forget 
Lack of 

communication 
system

Time 
constraint 

Busy 
/multiple 

task

Different 
doctors 

viewing patient

Multiple 
discipline

Different 
working 

experience

Inadequate 
counterche

cking

Long 
working 

time

Inadequate 
provision of 

training

Limited 
guidance

Heavy 
workload

Poor 
supervision

Lack of 
staff

Too 
many 

patient

IT 
Limitation  

Different 
thought

Wrong 
details 

providedWrong BSA 
calculation 

Dose / 
concent
ration  

Date of 
prepar
ation 

unsure 
calculation

wrong 
measured 

weight

Lack of 
supervision/
enforcement

Lack of 
knowledgeNo local 

guideline 
provided

Limited 
human 

resources

wrongly 
recorded

wrongly 
plan

Improper 
workflow

No 
enforcement 

Improper 
workflow

Lack of 
supervision/ 
enforcement

Inexperience

28

Dose

Volume of 
infusion

Lack of 
staff
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Dose

Volume of 
infusion

Lack of 
staff



PROCESS OF CARE

30



Countercheck CDR worksheet, labels and bags

Any error ?

Specialist/trainee subspecialist prescribing 
chemotherapy 

Pharmacist screen the CDR request form

Prepare CDR worksheet, labels and bags

Yes

No

Roles & Responsibilities

Specialist/ Trainee 
Subspecialist

Pharmacist/
Assistant Pharmacist

Pharmacist/ 
Assistant Pharmacist 

Pharmacist 

Pharmacist 

Further clarification?
Call Specialist / 

Trainee 
Subspecialist

Yes Pharmacist 
& Specialist

No

31Critical Steps In Process of CareA

Chemotherapy Drug Reconstitution
Pharmacist/

Assistant Pharmacist

Patient fit for chemotherapy 

Specialist/ Trainee 
Subspecialist



Countercheck reconstituted chemotherapy drug and 
approve final preparation

Any error?

Nurse check chemotherapy drug during collection in 
pharmacy

Further clarification?

Administer chemotherapy to patient according to 
regimen and close monitoring

Patient receive chemotherapy 

No

Ask 
Pharmacist

Yes

Yes

A

Inform nurses for collection

No

Roles & 
Responsibilities

Pharmacist/ 
Assistant Pharmacist 

Pharmacist 

Staff Nurse 

Pharmacist 

Staff Nurse / 
Pharmacist 

Staff Nurse/ 
Doctor 

Staff Nurse/ 
Doctor 

32Critical Steps In Process of Care



MODEL OF GOOD 
CARE

33



No . Critical step Criteria Standard

1

Specialist/ trainee 
subspecialist 
prescribing 
chemotherapy  

CDR request form need to be filled by specialist/trainee subspecialist and include data:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Diluent With Its Volume
f) Correct Concentration Of Drug
g) Correct Date Of Preparation

100%
100%
100%
100%
100%
100%
100%

2

Pharmacist screen 
the CDR request 
form

Pharmacist screen on received CDR form whether it is a complete
CDR form with:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Diluent With Its Volume
f) Correct Concentration Of Drug
g) Correct Date Of Preparation
h) Presence Of Specialist/Trainee Subspecialist’s Chop And

Signature

100%
100%
100%
100%
100%
100%
100%
100%

34



No. Critical step Criteria Standard

3
Prepare CDR 
worksheet, labels and 
bags

Pharmacist or Assistant Pharmacist will prepare:
CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose Of Drug
d) Correct Diluent With Its Volume

Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

35



No. Critical step Criteria Standard

4
Countercheck CDR 
worksheet, labels 
and bags

Pharmacist will counter check on the written criteria on:
Prepared CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Prepared Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition Of Reconstituted

Chemotherapy Drug

Prepared Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100% 36



No. Critical step Criteria Standard

5
Chemotherapy Drug 
Reconstitution

Pharmacist or assistant pharmacist reconstitute the 
chemotherapy drug with:

a) Correct Drug 
b) Correct Volume Of Drug
c) Correct Volume Of Diluent 
d) Absence Of Leakage Or Impurity 

100%
100%
100%
100%

6

Countercheck
reconstituted
chemotherapy drug
and approve final
preparation

Pharmacist countercheck on the reconstituted 
chemotherapy drug by checking on:

a) Correct Patient’s Details On Label And Bag
b) Correct Drug 
c) Correct Colour And Its Characteristics
d) Correct Final Volume 
e) Absence Of Leakage Or Impurity 
f) Presence Of Supplied Administration Set For Specific 

Chemotherapy Drug 

100%
100%
100%
100%
100%
100%

37



No Critical step Criteria Standard

7

Nurse check
chemotherapy drug
during collection in
pharmacy

Nurse check the reconstituted chemotherapy drug for 
a) Correct Patient’s Details 
b) Correct Drug
c) Correct Colour And Characteristics
d) Correct Dose
e) Correct Final Volume 
f) Absence Of Leakage Or Impurity
g) Correct Preparation Date And Expiry Date 
h) Correct Storage Condition 
i) Presence Of Supplied Administration Set For Specific 

Chemotherapy Drug

100%
100%
100%
100%
100%
100%
100%
100%

8

Administer
chemotherapy to
patient according to
regimen and close
monitoring

Doctors or nurses will administer chemotherapy according to the
regimen planned with following criteria:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose And Final Volume Of Reconstituted Chemotherapy

Drug
d) Correct Route Of Administration
e) Correct Infusion Rate
f) Correct Date And Time Of Administration
g) Close Monitor Patient’s Vital Sign And Condition During And Post

Chemotherapy

100%
100%
100%

100%
100%
100%
100%

38
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KEY 
MEASUREMENT 

FOR 
IMPROVEMENT



STUDY OBJECTIVES
General Objectives:
• To improve percentage of appropriate management of chemotherapy

drugs in paediatric oncology

Specific Objectives:
1. To determine the percentage of appropriate management of

chemotherapy drugs in paediatric oncology ward
2. To identify the causes that lead to low percentage of appropriate

management of chemotherapy drugs
3. To formulate and implement appropriate remedial measures
4. To evaluate the effectiveness of remedial measures

40



INDICATOR AND STANDARD

INDICATOR Percentage of appropriate management of chemotherapy drugs

FORMULA
𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑎𝑡𝑖𝑒𝑛𝑡 𝑤𝑖𝑡ℎ 𝐴𝑝𝑝𝑟𝑜𝑝𝑟𝑖𝑎𝑡𝑒

𝑀𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝐶ℎ𝑒𝑚𝑜𝑡ℎ𝑒𝑟𝑎𝑝𝑦 𝑑𝑟𝑢𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑎𝑡𝑖𝑒𝑛𝑡 𝑜𝑛 𝐶ℎ𝑒𝑚𝑜𝑡ℎ𝑒𝑟𝑎𝑝𝑦
𝑥 100%

STANDARD 95%

*Number of patient is calculated based on each prescribe regimen
Prescribing phase: 0.1% - 24.6%, Preparation phase: 0.40% - 0.50%, Dispensing phase: 0.03%, Administering phase: 0.02% - 0.10%11

41



PROCESS OF 
GATHERING 

INFORMATION

42



METHODOLOGY
• Quasi ExperimentalStudy Design

• Universal SamplingSampling Technique

• 100 (Raosoft Software)Sample Size

• Cancer patient admitted for chemotherapy in
paediatric oncology (chemo) ward only (10B)Study Population

• Data collection forms

• Questionnaire

• CDR Request Form
Tools

• Patient admitted in the other ward for chemotherapy
with other indication (eg: nephrology, neurology,
ophthalmology)

Exclusion Criteria
43



STUDY TIMELINE

V

C1

C2

VERIFICATION

February 2023- July 2023

CYCLE 1 

August 2023 – January 2024

CYCLE 2

March 2024 – August 2024

44



DATA 
COLLECTION 

FORM

45



QUESTIONNAIRE

46



RESULTS, ANALYSIS AND 
INTERPRETATION

VERIFICATION STUDY

47
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ALI BIN ABU
WCH 0012345

No. of patient on chemotherapy = 
No. of CDR form received from 

pharmacy 

CDR REQUEST FORM
Appropriate Management of 

Chemotherapy Drugs:

Patient’s Details 
Regimen 
Drug 
Dose 
Diluent 
Volume of infusion 
Concentration of drug 
Date of Preparation 
Prescriber’s sign and chop

0% 100%OR



VERIFICATION

49

Doctor Pharmacist

Nurse

APPRIOPRIATE MANAGEMENT OF 
CHEMOTHERAPY DRUGS

Total Number of Patient on
Chemotherapy Drugs

674

Total Number of Patient with
Appropriate Management of
Chemotherapy Drugs

515

Percentage of Appropriate 
Management of 
Chemotherapy Drugs

76.4%



ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)

ABNA
18.6%

Percentage of Appropriate Management of Chemotherapy Drug

Ideal Standard Verification
50

95%

76.4%



No. Critical step Criteria Standard Verification 
(N=674)

1

Specialist/
trainee
subspecialist
prescribing
chemotherapy
drug

CDR request form need to be filled by Specialist/ Trainee Subspecialist
include data:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)

e) Correct Diluent With Its Volume
f) Correct Concentration Of Drug
g) Correct Date Of Preparation

100%
100%
100%
100%
100%
100%
100%

99.4%
99.0%
100%
98.1%

84.6%
87.5%
98.5%

2
Pharmacist 
screen the CDR 
request form

Pharmacist screen on received CDR form whether it is a complete CDR
form with:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Diluent With Its Volume
f) Correct Concentration Of Drug
g) Correct Date Of Preparation
h) Presence Of Specialist/Trainee Subspecialist’s Chop And Signature

100%
100%
100%
100%
100%
100%
100%
100%

99.4%
100%
100%
100%
100%
98.1%
99.5%
99.7%

MODEL OF GOOD CARE

51



No. Critical step Criteria Standard Verification 
(N=674)

3
Prepare CDR 
worksheet, labels 
and bags

Pharmacist or Assistant Pharmacist will prepare:
CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

93.0%
100%
95.4%
97.5%

98.2%
98.2%
99.5%
96.4%
96.1%
99.5%

99.1%
98.3%
95.8%

52



No. Critical step Criteria Standard Verification 
(N=674)

4
Countercheck 
CDR worksheet, 
labels and bags

Pharmacist will countercheck on the written criteria on:
Prepared CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Prepared Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Prepared Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

99.5%
100%
100%
99.5%

99.1%
100%
100%
99.1%
99.5%
100%

99.1%
99.5%
99.5%

53



No . Critical step Criteria Standard Verification
(N=674)

5
Chemotherapy 
Drug 
Reconstitution

Pharmacist or assistant pharmacist reconstitute the 
chemotherapy drug with:

a) Correct Drug 
b) Correct Volume Of Drug
c) Correct Volume Of Diluent 
d) Absence Of Leakage Or Impurity

100%
100%
100%
100%

100%
100%
99.4%
96.8%

6

Countercheck
reconstituted
chemotherapy
drug and
approve final
preparation

Pharmacist countercheck on the reconstituted 
chemotherapy product by checking on:

a) Correct Patient Details On Label And Bag
b) Correct Drug 
c) Correct Colour And Its Characteristics
d) Correct Final Volume 
e) Absence Of Leakage Or Impurity 
f) Presence Of Supplied Administration Set For 

Specific Chemotherapy Drug 

100%
100%
100%
100%
100%
100%

98.8%
100%
100%
99.9%
99.8%
99.9%

54



No. Critical step Criteria Standard Verification
(N=674)

7

Nurse check
chemotherapy drug
during collection in
pharmacy

Nurse check the reconstituted chemotherapy drug for 
a) Correct Patient’s Details 
b) Correct Drug
c) Correct Colour And Characteristics
d) Correct Dose 
e) Correct Final Volume 
f) Absence Of Leakage Or Impurity
g) Correct Preparation Date And Expiry Date 
h) Correct Storage Condition 
i) Presence Of Supplied Administration Set For Specific 

Chemotherapy Drug

100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%

0%
100%

14.3%
28.5%
28.5%

0%
0%

8

Administer
chemotherapy to
patient according to
regimen and close
monitoring

Doctors or nurses will administer chemotherapy according to
the regimen planned with following criteria:
a) Correct Patient’s Details 
b) Correct Drug 
c) Correct Dose And Final Volume Of Reconstituted 

Chemotherapy Drug
d) Correct Route Of Administration
e) Correct Infusion Rate
f) Correct Date And Time Of Administration 
g) Close Monitor Patient’s Vital Sign And Condition During 

And Post Chemotherapy 

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%
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Factors For Low Percentage Of Appropriate Management Of 
Chemotherapy Drugs



STRATEGIES 
FOR CHANGE

57



58

MAIN FINDINGS FOR CONTRIBUTING FACTORS
REMEDIAL CHANGES CONTRIBUTING FACTOR PROFESSION 

Build KiddoInfuse
• Lack of knowledge 
• Inadequate counterchecking 
• Wrong details provided

• Specialists / 
Subspecialists

• Pharmacists
• Nurses

Development Of Quick 
Reference

• Lack of knowledge 
• Inadequate counterchecking

• Nurses

Standardized 
Chemotherapy Regimen

• Lack of knowledge 
• Unfamiliar with prescribing method
• Inadequate counterchecking 

• Specialists / 
Subspecialists

Standardized 
Chemotherapy Worksheet

• Lack of knowledge 
• Wrong details provided

• Pharmacists

Conduct Continuous 
Education 

• Lack of knowledge 

• Specialists / 
Subspecialists

• Pharmacists
• Nurses

1

2

3

4

5





DEVELOPMENT 
OF APP

KIDDOINFUSE

01



61

INCONSISTENT METHOD OF 
CALCULATION 

FOR HYDRATION / CONCENTRATION

➢ Adverse event of chemotherapy 
(eg: haemorrhagic cystitis)
➢ Infusion-related reaction 
(eg: fever, oedema, flushing, shortness of breath)  

BEFORE



62

KIDDOINFUSE

LACK OF KNOWLEDGE 

• Maximum concentration of chemotherapy drug

• Hydration formula for cancer children 

• Maximum capacity of drip 

INADEQUATE COUNTERCHECKING

• Details of chemotherapy drug prescribed

WRONG DETAILS PROVIDED
• Volume of diluent for chemotherapy drug

• Concentration of chemotherapy drug



APPS VERSIONDESKTOP VERSION

KIDDOINFUSE

63

AFTER

Ready-to-use apps:

✓ Applicable for all chemotherapy drugs (39 drugs)
✓Can be used by nurses, doctors and pharmacists
✓Convenient 
✓Work Productivity
✓Medication error 



64

What is the infusion volume?



KIDDOINFUSE

Weight: 11kg 
Height: 79cm 
BSA: 0.49m2

SELECT

SELECT

65



66



67

Range of Body 
Surface Area (BSA) 

Select Based On 
Calculated BSA 



68

Recommended Volume Of 
Infusion For Each Hour 

Based On Calculated BSA

Customize volume of 
infusion based on infusion 

hour of chemotherapy 
drug



69

Remarks

For users to take note on
the volume of infusion for
specific Chemotherapy
drug



70

✓Correct volume of diluent 
(hydration)
✓Correct concentration of 

chemotherapy 



71

DEVELOPMENT 
OF QUICK 

REFERENCE

02



REFERENCE DURING 
COUNTERCHECKING 

CHEMOTHERAPY 
DRUGS

72

BEFORE



73



74

AFTER

Colour of Chemotherapy Storage and Stability



75

QUICK REFERENCE



At Pharmacy Counter 

✓Convenient 
✓Increase knowledge
✓Enhance counterchecking 

process
76



77

STANDARDIZED 
CHEMOTHERAPY 

REGIMEN
PRESCRIBERS

03



BEFORE – MANUAL FORM

BLANK

78

240 REGIMENS 
45 TYPES OF CANCER

78



Treatment Outcomes

CONSEQUENCES

IMPACT TO PATIENT

Medication Error 

79

Choice of Chemotherapy Drug 

Details for Chemotherapy
- Drug                            - Dose 

- Volume of Diluent     - Infusion Hour 

Confusing Writing 



80

Collaboration with
DR TEH KOK HOI,

Senior Specialist of
Paediatric Haematology
and Oncology



81

Standardised 
Chemotherapy Regimen 

AFTER 



82

Diagnosis
Select Based On 

Patient’s Diagnosis 



83

Chemotherapy 
Drug & Dose

Fixed Chemotherapy 
Drug And Dose Based 
On Each Diagnosis & 
Patient’s Condition 



84

Diluent & 
Infusion Hour 

Fixed Diluent 
& 

Infusion Hour 
For Each Regimen



85

Remarks • Maximum Dose of 
chemotherapy drug 

• Frequency of 
chemotherapy drug

• Reminder for each 
regimen



86

Standardised Chemotherapy Regimen:
➢ Convenient 
➢ Accurate
➢Work Productivity 

AFTER 



STANDARDIZED 
CHEMOTHERAPY 

WORKSHEET 
PHARMACISTS

87

04



BLANK
HANDWRITTEN

88

BEFORE – MANUAL FORM



89

MANUAL FORM

Patient’s Detail

Strength & Quantity Of 
Chemotherapy Drug

Volume Of 
Chemotherapy Drug

Missed out Of 1 Chemotherapy Drug
IV Carboplatin 220

mg

1x 450mg/
45mL

- - 22mL in 
70mL NS

IMPACT TO PATIENT

Wastage of Chemotherapy

Treatment Outcomes

Medication Error 



AFTER – STANDARDIZED ( EXCEL)

✓ Listed Chemotherapy
for each regimen 

✓ Listed Strength of 
chemotherapy drug 
used

✓ Calculated No. of vial 
of medication used 
with its strength

✓ Calculated Volume of 
Chemotherapy 

90

using excel calculator



05
CONDUCT CONTINUOUS 

EDUCATION SESSION



Continuous Medical Education ‘Practice
Make Prefect’ was carried out among
trainee sub-specialist 10B.

✓ Refresh and increase knowledge on:
a) Formula of volume of infusion based

on hour
b) Special precautious for each

medication
c) Available drip in pharmacy
d) Storage and expiry of chemotherapy

drug

✓ Training and demonstration for app

Trainee sub-specialist 10B 
attended (100%)

92



93

Continuous Medical Education was
carried out among pharmacists and
assistant pharmacists

✓ Refresh and increase knowledge on:
a) Formula of volume of infusion

based on hour
b) Criteria to check during

counterchecking
c) Colour, Characteristics, Storage and

expiry of chemotherapy drug

✓ Training and demonstration for app

Pharmacist and Assistant 
Pharmacist attended  



Continuous Nursing Education
‘Reginite, Refresh, Renew’: For better
patient outcome’ was carried out
among staff nurse 10B

✓ Refresh and increase knowledge on:
a) Criteria to check during

counterchecking of chemotherapy
drug

b) Way to check leaking or particles
c) Colour and Characteristics of

chemotherapy drug
d) Storage and expiry of

chemotherapy drug

✓ Training and demonstration for app Staff nurse 10B attended 
(100%) 94



EFFECTS OF 
CHANGE

CYCLE 1

95



No Critical step Criteria Standard Verification
(N=674) 

Cycle 1 
(N=130)

1

Specialist/
Trainee
Subspecialist
prescribing
chemotherapy
drug

CDR request form need to be filled by specialist/ trainee subspecialist and include data:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Diluent With Its Volume
f) Correct Concentration Of Chemotherapy Drug
g) Correct Date Of Preparation

100%
100%
100%
100%
100%
100%
100%

99.4%
99.3%
100%
98.1%
84.6%
87.5%
98.5%

97.0%
100%
100%
99.2%
94.6%
98.5%
99.2%

2

Pharmacist 
screen the CDR 
request form

Pharmacist screen on received CDR form whether it is a
complete CDR form with:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Volume Of Diluent
f) Correct Concentration Of Chemotherapy Drug
g) Correct Date Of Preparation
h) Presence Of Specialist/Trainee Subspecialist’s Chop

And Signature

100%
100%
100%
100%
100%
100%
100%
100%

99.4%
100%
100%
100%
100%
98.1%
99.5%
99.7%

99.2%
100%
100%
100%
100%
99.2%
100%
100%

MODEL OF GOOD CARE

96



No Critical step Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

3

Prepare CDR 
worksheet, 
labels and 
bags

Pharmacist or Assistant Pharmacist will prepare:
CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

93.0%
100%
95.4%
97.5%

98.2%
98.2%
99.5%
96.4%
96.1%
99.5%

99.1%
98.3%
95.8%

98.5%
100%
100%
98.5%

98.5%
98.5%
99.2%
96.2%
96.2%
100%

98.5%
98.5%
96.2%

97



No Critical step Criteria Standard Verification 
(N=674)

Cycle 1
(N=130)

4

Countercheck 
CDR 
worksheet, 
labels and 
bags

Pharmacist will countercheck on the written
criteria on:
Prepared CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Prepared Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Prepared Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

99.5%
100%
100%
99.5%

99.1%
100%
100%
99.1%
99.5%
100%

99.1%
99.5%
99.5%

99.2%
100%
100%
99.2%

99.2%
100%
100%
100%
99.2%
100%

99.2%
99.2%
99.2%

98



No Critical step Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

5
Chemotherapy 
Drug
Reconstitution

Pharmacist or assistant pharmacist reconstitute 
the chemotherapy product with:

a) Correct Drug
b) Correct Volume Of Drug
c) Correct Volume Of Diluent 
d) Absence Of Leakage Or Impurity

100%
100%
100%
100%

100%
100%
99.4%
96.8%

100%
100%
99.4%
97.2%

6

Countercheck
reconstituted
chemotherapy
drug and
approve final
preparation

Pharmacist countercheck on the reconstituted 
chemotherapy drug by checking on:

a) Correct Patient Details On Label And Bag
b) Correct Drug 
c) Correct Colour And Its Characteristics
d) Correct Final Volume 
e) Absence Of Leakage Or Impurity 
f) Presence Of Supplied Administration Set

For Specific Chemotherapy Drug 

100%
100%
100%
100%
100%
100%

98.8%
100%
100%
99.9%
99.8%
99.9%

99.6%
100%
100%
100%
100%
99.8%

99



No Critical step Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

7

Nurse check
chemotherapy
drug during
collection in
pharmacy

Nurse check the reconstituted chemotherapy drug for 
a) Correct Patient’s Details 
b) Correct Drug
c) Correct Colour And Characteristics
d) Correct Dose
e) Correct Final Volume 
f) Absence Of Leakage Or Impurity
g) Correct Preparation Date And Expiry Date 
h) Correct Storage Condition 
i) Presence Of Supplied Administration Set For 

Specific Chemotherapy Drug

100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%

0%
100%
14.3%
28.5%
28.5%

0%
0%

100%
100%
69.2%
100%
100%
100%
61.5%
46.2%
100%

100

8

Administer
chemotherapy to
patient according
to regimen and
close monitoring

Doctors or nurses will administer chemotherapy
according to the regimen planned with following criteria:
a) Correct Patient’s Details 
b) Correct Drug 
c) Correct Dose And Final Volume Of Reconstituted 

Chemotherapy Drug
d) Correct Route Of Administration
e) Correct Infusion Rate
f) Correct Date And Time Of Administration 
g) Close Monitor Patient’s Vital Sign And Condition During 

And Post Chemotherapy 

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%



CYCLE 1 

Dose

Date

Concentration

38.1%

15.5%
5%

101

Doctor Pharmacist

Nurse

APPRIOPRIATE MANAGEMENT OF 
CHEMOTHERAPY DRUGS

Total Number of Patient On
Chemotherapy Drugs

130

Total Number of Patient with
Appropriate Management of
Chemotherapy Drugs

113

Percentage of Appropriate 
Management of Chemotherapy 
Drugs

87.0%



ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)

ABNA
18.6%

ABNA
8.0%

Percentage of Appropriate Management of Chemotherapy Drug

Ideal Standard Verification Cycle 1 
102

95%

76.4%

87.0%





104

What is the strength used Where to be stored 

How long can it be stored 

Can it still be used

What is the colour



CHEMOTHERAPY DRUG

SELECT

105

SELECT

SELECT



106

Name Of Chemotherapy Drug

Strength

Stability & Storage

Extended Stability & 
Storage

Colour & Characteristics



Use KIDDOINFUSE during counterchecking chemotherapy
107



108

KIDDOINFUSE VERSION 2



109

KIDDOINFUSE VERSION 2

WEIGHT 
(KG)

For patient 
<10kg



110

KIDDOINFUSE VERSION 2

BODY SURFACE 
AREA (mg/m2)

ETOPOSIDE

WEIGHT
(KG)

ETOPOSIDE

SOLVE problem of crystallisation of 

etoposide based on concentration 

(<0.4mg/mL)



UPDATED KIDDOINFUSE

Factors: 
✓Lack of knowledge 
✓ Inadequate counterchecking

❑More precise version
❑Introduce new features and 

functionality

111



EFFECTS OF 
CHANGE

CYCLE 2

112



No Critical step Criteria Standard Verification
(N=674) 

Cycle 1 
(N=130)

Cycle 2
(N= 130)

1

Specialist/
Trainee
Subspecialist
prescribing
chemotherapy
drug

CDR request form need to be filled by specialist/ trainee subspecialist and include data:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Diluent With Its Volume
f) Correct Concentration Of Drug
g) Correct Date Of Preparation

100%
100%
100%
100%
100%
100%
100%

99.4%
99.3%
100%
98.1%
84.6%
87.5%
98.5%

97.0%
100%
100%
99.2%
94.6%
98.5%
99.2%

100%
100%
100%
99.2%
97.7%
99.1%
100%

2

Pharmacist 
screen the 
CDR request 
form

Pharmacist screen on received CDR form whether it is a
complete CDR form with:

a) Correct Patient’s Details
b) Correct Regimen
c) Correct Drug
d) Correct Dose In Correct Unit (Based On BSA/ Weight)
e) Correct Volume Of Diluent
f) Correct Concentration Of Drug
g) Correct Date Of Preparation
h) Presence Of Specialist/Trainee Subspecialist’s Chop

And Signature

100%
100%
100%
100%
100%
100%
100%
100%

99.4%
100%
100%
100%
100%
98.1%
99.5%
99.7%

99.2%
100%
100%
100%
100%
99.2%
100%
100%

100%
100%
100%
100%
100%
99.2%
100%
100%

MODEL OF GOOD CARE

113



No Critical 
step

Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

Cycle 2
(N= 130)

3

Prepare 
CDR 
worksheet, 
labels and 
bags

Pharmacist or Assistant Pharmacist will prepare:
CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition For Reconstituted

Chemotherapy Drug

Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

93.0%
100%
95.4%
97.5%

98.2%
98.2%
99.5%
96.4%
96.1%
99.5%

99.1%
98.3%
95.8%

98.5%
100%
100%
98.5%

98.5%
98.5%
99.2%
96.2%
96.2%
100%

98.5%
98.5%
96.2%

100%
100%
100%
100%

100%
99.2%
100%
98.5%
97.7%
100%

99.2%
99.2%
98.5%

114



No Critical step Criteria Standard Verification 
(N=674)

Cycle 1
(N=130)

Cycle 2
(N=130)

4

Countercheck 
CDR 
worksheet, 
labels and 
bags

Pharmacist will countercheck on the written
criteria on:
Prepared CDR Worksheet:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume

Prepared Labels:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Dose
d) Correct Diluent With Its Volume
e) Correct Preparation Date And Expiry Date
f) Correct Storage Condition

Prepared Bags:
a) Correct Patient’s Details
b) Correct Drug
c) Correct Number And Size Of Bags Required

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%

100%
100%
100%

99.5%
100%
100%
99.5%

99.1%
100%
100%
99.1%
99.5%
100%

99.1%
99.5%
99.5%

99.2%
100%
100%
99.2%

99.2%
100%
100%
100%
99.2%
100%

99.2%
99.2%
99.2%

100%
100%
100%
100%

99.2%
100%
100%
100%
99.2%
100%

100%
100%
99.2%
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No Critical step Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

Cycle 2 
(N=130)

5
Chemotherapy 
Drug
Reconstitution

Pharmacist or assistant pharmacist reconstitute 
chemotherapy product with:

a) Correct Drug
b) Correct Volume Of Drug
c) Correct Volume Of Diluent 
d) Absence Of Leakage Or Impurity

100%
100%
100%
100%

100%
100%
99.4%
96.8%

100%
100%
99.4%
97.2%

100%
100%
100%
99.2%

6

Countercheck
reconstituted
chemotherapy
drug and approve
final preparation

Pharmacist countercheck on the reconstituted 
chemotherapy drug by checking on:

a) Correct Patient Details On Label And Bag
b) Correct Drug 
c) Correct Colour And Its Characteristics
d) Correct Final Volume 
e) Absence Of Leakage Or Impurity 
f) Presence Of Supplied Administration Set

For Specific Chemotherapy Drug 

100%
100%
100%
100%
100%
100%

98.8%
100%
100%
99.9%
99.8%
99.9%

99.6%
100%
100%
100%
100%
99.8%

100%
100%
100%
100%
99.2%
100%

116



No Critical step Criteria Standard Verification
(N=674)

Cycle 1
(N=130)

Cycle 2
(N=130) 

7

Nurse check
chemotherapy
drug during
collection in
pharmacy

Nurse check the reconstituted chemotherapy drug for
a) Correct Patient’s Details 
b) Correct Drug
c) Correct Colour And Characteristics 
d) Correct Dose
e) Correct Final Volume 
f) Absence Of Leakage Or Impurity
g) Correct Preparation Date And Expiry Date 
h) Correct Storage Condition 
i) Presence Of Supplied Administration Set For 

Specific Chemotherapy Drug

100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%

0%
100%
14.3%
28.5%
28.5%

0%
0%

100%
100%
69.2%
100%
100%
100%
61.5%
46.2%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%

117

8

Administer
chemotherapy
to patient
according to
regimen and
close
monitoring

Doctors or nurses will administer chemotherapy according
to the regimen planned with following criteria:
a) Correct Patient’s Details 
b) Correct Drug 
c) Correct Dose And Final Volume Of Reconstituted 

Chemotherapy Drug
d) Correct Route Of Administration
e) Correct Infusion Rate
f) Correct Date And Time Of Administration 
g) Close Monitor Patient’s Vital Sign And Condition During 

And Post Chemotherapy 

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%
100%
100%



CYCLE 2

Dose

Date

Concentration

38.1%

15.5%
5%

118

APPRIOPRIATE MANAGEMENT OF 
CHEMOTHERAPY DRUGS

Total Number of Patient on
Chemotherapy Drugs

130

Total Number of Patient with
Appropriate Management of
Chemotherapy Drugs

124

Percentage of Appropriate 
Management of Chemotherapy 
Drugs

95.4%



0

10

20

30

40

50

60

70

80

90

100

Ideal Standard Verification Cycle 1  Cycle 2
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ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)
Percentage of Appropriate Management of Chemotherapy Drug

95%

76.4%

87.0%

95.4%

ABNA
18.6%

ABNA
8.0%

ABNA
-0.4%

IDEAL STANDARD VERIFICATION CYCLE 1 CYCLE 2
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KNOWLEDGE SURVEY ANALYSIS
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50%

75%

25%

87%

13%

78%

11%11%

47%
40%

13%

100%

50%

0%

Good (80%-100%) Fair (79%-50%) Poor (<50%)



GOOD FEEDBACKS FROM DOCTORS ON UPDATED 
KIDDOINFUSE

121



IMPACT OF 
PROJECT

122



BEFORE

PRESCRIBING

DISPENSING

29 cases

3 cases

3 cases

0 case

PATIENT SAFETY

AFTER

Number of Near Missed Error During Management of 
Chemotherapy Drugs

MEDICATION ERROR
123
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WORK PRODUCTIVITY

Number of Patient = 
120 patients / month

Before 
( Manual Form )

After 
( Standardized 

Chemotherapy Form + 
KiddoInfuse App )

Time to prescribe 
chemotherapy drugs for 
1 patient 

10 minutes 5 minutes

Total Time Use to prescribe 
chemotherapy drugs for 120 
patients

1200 minutes 
(~ 2.5 working days)

600 minutes 
(~ 1 working day)

Maximum Time Taken to 
solve interventions per month:

3 working days
1 hour

(~ 0.1 working day)
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COST SAVING

Wrong storage of 
chemotherapy 

drugs
Repreparation

Increase 
healthcare cost 

Price of chemotherapy preparation 

Price for chemotherapy 
medication (range)

RM10.44 to 
RM 53,277.00

Price of consumable:

Personal Protective Equipment 
(PPE)

RM 150.00

Syringe + Needle (10’s) RM21.50

Others RM 250.00

Total RM 53698.50

Purchase for 
other medications:
✓ Etoposide 
✓ Vincristine 
✓ Doxorubicin 
✓ Methotrexate
✓ Peg-asaparaginase and 
✓ And other more 

medications



LESSON LEARNT

✓ TEAMWORK from 
dedicated discipline

✓ TARGETED REMEDIAL 
ACTION on continuous 
enhancement 

126
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NEXT 
STEPS
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KiddoInfuse App

Update the 
content

Introduce 
New Feature
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• Gather up-to-date information to update
the content

• Introduce more new features
• Act as the main reference in paediatric

oncology ward

KiddoInfuse
App

Replication to other discipline in HTA

Ophthalmology Gynae-oncology

Institutions
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• Gather up-to-date information to update
the content

• Introduce more new features
• Act as the main reference in paediatric

oncology ward

KiddoInfuse
App

Process on Sharing KiddoInfuse
(Pending for approval from ICT PPF & KKM)

List Of Hospitals

Institutions
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• Gather up-to-date information to update
the content

• Introduce more new features
• Act as the main reference in paediatric

oncology ward

KiddoInfuse
App

Create another app to educate
patient’s guardian on information
of chemotherapy

Patients
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Coming Together Is A 

BEGINNING

Keeping Together Is  

PROGRESS

Working Together Is  

SUCCESS
133



133

ACKNOWLEDGEMENT
Pengarah Hospital Kuala Lumpur Dato' Dr. Harikrishna a/l K.Ragavan

Nair

Pengarah Hospital Tunku Azizah Dr Shamsul Anuar B Kamarudin 

Senior Pharmacist Ms Tay Chan Yen 

Senior Pharmacist Ms. Gan Shiau Shuang

Unit Kualiti QA HKL

Unit Kualiti QA HTA



134

THANK YOU 



GANTT CHART
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Plan\Time Dec 
22

Jan
23

Feb 
23

Mac 
23

Apr 
23

May 
23

Jun 
23

July
23 

Aug
23

Sept 
23

Oct 
23

Nov 
23

Dec 
23

Jan 
24

Feb 
24

Mac
24

Apr
24

May 
24

Jun
24

July 
24

Aug 
24

Sept 
24

Oct 
24

Proposal
preparation

Data collection 
(Verification study)

Analysis & 
reporting
(Verification study)

Remedial actions 
implementation

Data collection & 
Analysis (Cycle  1)

Discussion and 
Remedial Action 
(Cycle 2)

Data collection & 
analysis (Cycle  2)

Follow up study 
data analysis 
/ reporting

Presentation of 
results 
of completed study

Plan Action
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