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1 2 3 4 5

PROBLEM IDENTIFICATION

Increased 
defaulted rate 

among Diabetes 
MTAC Patients

Low 
percentage of 

ferritin 
reduction 

among 
Thalassemia 

MTAC patients 
on chelation 

therapy 

Low percentage 
of lifelong 
Warfarin 
patients 

achieving 
optimum time in 

therapeutic 
range (TTR) 

Increasing 
medication 
return from 
patients at 
outpatient 
pharmacy

Low percentage 
of Diabetes 

MTAC patients 
achieving target 

HbA1C 



PROBLEM S M A

Increased defaulted rate among Diabetes MTAC 
Patients 22 23 27

Low percentage of ferritin reduction among 
Thalassemia MTAC patients on chelation therapy 26 26 27

Low percentage of lifelong warfarin patients 
achieving optimum time in therapeutic range 

(TTR) 
26 26 27

Increasing medication return from patients at 
outpatient pharmacy 20 21 25

Low percentage of Diabetes MTAC patients 
achieving target HbA1C 26 26 27

PROBLEM PRIORITISATION- SMART CRITERIA

R T TOTAL

22 16 110

21 18 118

23 20 122

21 18 105

21 18 118

Number of voters (group members): 9                  Scale: 1=disagree  2=agree  3=strongly agree



Lorna Alvarado

2019 2020 2021

5/7 x 100% = 

71.4%

7/14 x 100% =

50.0%

11/19 x 100% =

 57.9%

364/667 x 100% =

54.6%

292/613 x 100% =

47.6%

273/584 x 100% =

46.7%

15/89 x 100% = 

16.9%

44/98 x 100% =

44.9%

41/80 x 100% =

 51.25%

LOW PERCENTAGE OF FERRITIN REDUCTION 
AMONG THALASSEMIA MTAC PATIENTS ON 

CHELATION THERAPY 

LOW PERCENTAGE OF LIFELONG WARFARIN 
PATIENTS ACHIEVING OPTIMUM TIME IN 

THERAPEUTIC RANGE (TTR) 

LOW PERCENTAGE OF DIABETES MTAC 
PATIENTS ACHIEVING TARGET HBA1C 

PROBLEM VERIFICATION



VALVE REPLACEMENT PATIENTS ON LIFELONG THERAPY

No alternative anticoagulation therapy as compared to other 
indications such as Atrial Fibrillation & Deep Vein Thrombosis

Havers-Bogersen et.al, 2020 (1):

• Mechanical Valve Replacement was associated with lower 
TTR 

• Low quality of warfarin treatment is associated with higher 
risk of thromboembolic events

PROBLEM VERIFICATION AND JUSTIFICATION

Warfarin patients 
on lifelong Therapy



Replacement of the heart valves with either an artificial 
heart valve or bioprosthesis (2)

Valve Replacement (VR)

Used to determine the EFFICACY and SAFETY of warfarin 
therapy (3,4)

Time in Therapeutic Range (TTR)

Set as ≥ 60% in this study (6)
Optimum TTR

TERMS AND DEFINITIONS

Blood thinning medication used to prevent stroke in 
high risk patients (2)

Warfarin



MAJOR BLEEDING

DEATH

ISCHEMIC STROKE

INTRACRANIAL HAEMORRHAGE

OC T

RATIONAL SELECTION OF PROBLEM 

TTR

(SERIOUSNESS)

Krittayaphong et.al, 2020 (7) 



4 OUT OF 25
HOSPITALIZED WARFARIN 

PATIENTS DIED DUE TO 
COMPLICATIONS FROM 
OVERWARFARINIZATION 

Lorna Alvarado

2020 BY THE NUMBERS 
(“Smart”)

WAS SPENT ON REVERSING 
OVERWARFARINIZATION WITH 
PROTHROMBIN COMPLEX 
CONCENTRATES (PCC)



MEASUREABLE

APPROPRIATENESS

REMEDIABLE

Calculated as the number of days International 
Normalised Ratio (INR) within target range divided by 
the total number of days in the observation period.

VR patients were chosen in this study due to lack of 
alternative therapy 

Strategies for improvement can be implemented 
among healthcare providers involving in warfarin clinic 
through effective counseling

Rational Selection of Problem 
(sMART) 

TIMELINESS Estimated time period for this project is within 2 years



DEATH

PROBLEM STATEMENT 

PROBLEMS IDENTIFIED
• POOR TTR KNOWLEDGE
• WARFARIN-DIET INTERACTIONS
• MISSED DOSES
• WRONG DOSE TAKEN

INCREASED RISK OF 
BLEEDING OR 
THROMBOSIS

LOW TTR

AIM: To increase the percentage of VR patients achieving optimum TTR with proper remedial actions

The road that  must not be taken...



CAUSE-EFFECT ANALYSIS



SPECIFIC OBJECTIVES

TO IDENTIFY THE 
CAUSES OF LOW 

PERCENTAGE of VR 
patients achieving 

optimum TTR 

TO MEASURE THE 
PERCENTAGE OF VR 

PATIENTS 
ACHIEVING 

OPTIMUM TTR

GENERAL
OBJECTIVE

TO FORMULATE 
REMEDIAL ACTIONS TO 

INCREASE  
      the percentage of 
VR patients achieving 

optimum TTR 

TO EVALUATE 
EFFECTIVENESS OF 

REMEDIAL action taken 
to increase the 

percentage of VR 
patients achieving       

optimum TTR 

TO IMPROVE 
THE 

PERCENTAGE 
OF VR 

PATIENTS 
ACHIEVING 

OPTIMUM TTR 
ON LIFELONG 
WARFARIN



INDICATOR                       FORMULA                           STANDARD

•Initially was set at 70% based on group consensus
•Subsequently, the standard was changed to 65% in accordance to QAP as set by Pharmaceutical 
Services Division, Ministry of Health(8)

Percentage of Valve 

Replacement (VR) 

Patients achieving 

optimum Time in 

Therapeutic Range 

(TTR)

Number of VR patients achieving optimum TTR        
 

x 100%
≥ 65%*Total number of VR patients 



PROCESS OF CARE



MODEL OF GOOD CARE (MOGC)



Study to determine 

percentage of VR patients 

achieving optimum TTR on 

lifelong warfarin therapy.

METHODOLOGY OF QA STUDY

Study to determine factors 

contributing to low 

percentage of VR patients 

achieving optimum TTR on 

lifelong warfarin therapy.



METHODOLOGY



02 - WEBSITE01 - BRANDING 03 - SOCIAL MEDIA

1. Adult ≥ 18 years old

2. With valve replacement

3. Lifelong warfarin therapy

4. At least 3 months on warfarin prior to 

study

5. At least 4 consecutive INR readings 

INCLUSION CRITERIA EXCLUSION CRITERIA

1. Defaulted treatment during implementation 
of changes

2. Passed away during implementation of 
changes

3. Cancer patient on palliative treatment

4. Patient on anti-tuberculosis, radioactive 
iodine (RAI), chemotherapy/ radiotherapy 
medication 



ANALYSIS & 
INTERPRETATION



INDICATOR                       FORMULA                           STANDARD

Percentage of Valve 

Replacement (VR) 

Patients achieving 

optimum Time in 

Therapeutic Range 

(TTR)

Number of VR patients achieving optimum TTR 

x 100%
=52.3%

57/109 x 100%

RESULTS OF PRE-REMEDIAL STUDY (1)

Total number of VR patients 



ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)

PRE STUDY

STANDARD

03 - SOCIAL MEDIA

(PRE-REMEDIAL)

52.3%

65.0%
ABNA = 12.7%



01 - TTR NOT 
EMPHASIZED TO 
PATIENT DURING CLINIC

02 - LACK OF 
INFORMATION 
PROVIDED REGARDING 
MISSED APPOINTMENT 
TO PATIENT

Contributing to Low Percentage of VR Patients 
achieving Optimum TTR

RESULTS OF PRE-REMEDIAL STUDY (2)

STAFF FACTOR

100%

11.1%

Total staff = 27



02 - WARFARIN-DIET 
INTERACTION

01 - POOR TTR 
KNOWLEDGE 03 - MISSED DOSE

RESULTS OF PRE-REMEDIAL STUDY (3)

Contributing to Low Percentage of VR Patients achieving Optimum TTR
PATIENT FACTOR

04 - WRONG DOSE
 TAKEN

Total patients = 109



Out of 109 patients, 88 of 
them have records of 
warfarin-diet interactions 

RESULTS OF PRE-REMEDIAL STUDY (3)(A)

PATIENT FACTOR
02 - WARFARIN-DIET 

INTERACTION

Frequency



RESULTS OF PRE-REMEDIAL STUDY (3)(B)

20

13

03 - MISSED DOSE

Out of 109 patients, 24 of 
them have records of 
missed dose

PATIENT FACTOR

Frequency



RESULTS OF PRE-REMEDIAL STUDY (3)(C)

4

Out of 109 patients, 11 of 
them have records of 
wrong dose taken 

PATIENT FACTOR

04 - WRONG DOSE
 TAKEN

3 3
2

Frequency



STRATEGIES FOR 
CHANGE



Pharmacist’s 

HOTLINE in 

“Pocket TTR”
“FLIPME”

“Pill-ALERT” 

& “EZ-Label”“Pocket TTR”

Lack of 
information 

provided 
regarding missed 

appointment

Poor warfarin-
diet Interaction 

Knowledge

Took wrong 

dose due to 

confusion in 

warfarin 

combination

TTR not 

emphasized 

during clinic

HOW WE DID IT?



FACTOR 1: 
TTR NOT 

EMPHASIZED 
DURING CLINIC

“Pocket TTR” included in 

patient’s warfarin book



FACTOR 2: 
LACK OF 

INFORMATION 
PROVIDED 

REGARDING MISSED 
APPOINTMENT

Pharmacy HOTLINE in 

“Pocket TTR”



“FLIPME” 
VERIFIED BY JAWATANKUASA KECIL FARMASI 
KARDIOLOGI, KKM

FACTOR 3: 
POOR KNOWLEDGE 
ON WARFARIN-DIET 

INTERACTION



“FLIPME” 
VERIFIED BY JAWATANKUASA KECIL FARMASI 
KARDIOLOGI, KKM

FACTOR 3: 
POOR KNOWLEDGE 
ON WARFARIN-DIET 

INTERACTION



FACTOR 3: 
POOR KNOWLEDGE 
ON WARFARIN-DIET 

INTERACTION

“FLIPME” QR code
“FLIPME” QR CODE ARE PASTED IN PATIENTS WARFARIN 
BOOK - EASILY ACCESSIBLE AS REFERENCE & SAVES ON 
PRINTING COST



FACTOR 4: 
TOOK WRONG 
DOSE DUE  TO 
CONFUSION IN 

WARFARIN 
COMBINATION

“Pill-ALERT”

STANDARDIZED WARFARIN COMBINATION



FACTOR 4: 
TOOK WRONG 
DOSE DUE  TO 
CONFUSION IN 

WARFARIN 
COMBINATION

“EZ-Label”



EZ-
LABEL



“EZ-Label”“PhIS Label”



MINI 
PHARMACY



EFFECTS OF 
CHANGE



ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)
(POST-REMEDIAL)

52.3%
65.0%

ABNA = -13.9%

PRE STUDY STANDARD

78.9%

POST REMEDIAL

Percentage of VR 
patients achieving 

optimum TTR was 78.9%.

The ABNA was reduced 
to -13.9%

ABNA = 12.7%



CAUSE-EFFECT ANALYSIS



0%

01 - TTR NOT 
EMPHASIZED TO 
PATIENT DURING CLINIC

02 - LACK OF 
INFORMATION 
PROVIDED REGARDING 
MISSED APPOINTMENT 
TO PATIENT

RESULTS OF POST-REMEDIAL STUDY (2)

STAFF FACTOR

Total staff = 27

0%

Contributing 
staff factors 

were eliminated. 



CAUSE-EFFECT ANALYSIS



02 - WARFARIN-DIET 
INTERACTION

01 - POOR TTR 
KNOWLEDGE 03 - MISSED DOSE

RESULTS OF POST-REMEDIAL STUDY (3)

04 - WRONG DOSE
 TAKEN

PR
E-

ST
U

D
Y

PO
ST

 R
EM

ED
IA

L

PATIENT FACTOR

Total patients = 109



CAUSE-EFFECT ANALYSIS



Out of 109 patients, 48 of 
them have records of 
warfarin-diet interactions 

RESULTS OF POST-REMEDIAL STUDY (3)(A)

PATIENT FACTOR
02 - WARFARIN-DIET 

INTERACTION

62

29

19

13

13

6

4

4

-14

-20
-15

-10

-7

-8

-5
-2

Frequency



CAUSE-EFFECT ANALYSIS



RESULTS OF POST-REMEDIAL STUDY (3)(B)

-10

03 - MISSED DOSE

Out of 109 patients, 16 of 
them have records of 
missed dose

PATIENT FACTOR
-7

13

2

Frequency



CAUSE-EFFECT ANALYSIS



RESULTS OF POST-REMEDIAL STUDY (3)(C)

-4
Out of 109 patients, 3 of 
them have records of 
wrong dose taken 

PATIENT FACTOR

04 - WRONG DOSE
 TAKEN -3 -2

Frequency



MODEL OF GOOD CARE (MOGC)

CYCLE
2



1

2

3

Involve dietitian to provide warfarin-diet 
counseling to patients during clinic day

Introduce Food Frequency Questionnaire 
(FFQ) (9,10) to quantify the amount of 
vitamin K intake (collaboration with 
Dietitian)

Expand remedial actions to whole 
population in warfarin clinic HTAA

WARFARIN-DIET COUNSELING

FOOD FREQUENCY QUESTIONNAIRE (FFQ)

ALL WARFARIN PATIENTS

THE NEXT STEP..
REMEDIAL ACTIONS IN CYCLE 2 



FOOD FREQUENCY QUESTIONNAIRE



CONCLUSION
•The pre-remedial data of this QA showed that the percentage of VR patients 

achieving optimum TTR was 52.3%.

•However, after implementation of proper remedial actions, the 
percentage was increased to 78.9%. 

•We hope that the implementation and expansion of remedial actions in cycle 2 
will further benefit all warfarin patients and improve quality of warfarin 

treatment. This in turn will improve TTR, improve quality of life while saving 
healthcare cost and reducing clinical waste.
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DISCLAIMER
THIS STUDY WAS STARTED SINCE 2022, PRIOR TO THE 

IMPLEMENTATION OF TTR AS QUALITY ASSURANCE 
PROGRAM (QAP) BY PHARMACEUTICAL SERVICES 

DIVISION, MINISTRY OF HEALTH IN 2023.



THANK 
YOU

Pharmacy Department
Hospital Tengku AmpuanAfzan Kuantan



APPENDIX







INR
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