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PROBLEM IDENTIFICATION

o O
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Increased Low Low percentage Increasing Low percentage
defaulted rate percentage of of lifelong medication of Diabetes
among Diabetes ferritin Warfarin return from MTAC patients
MTAC Patients reduction patients patients at achieving target

among achieving outpatient HbA1C
Thalassemia optimum time in pharmacy
MTAC patients therapeutic
on chelation range (TTR) .
therapy




~PROBLEM PRIORITISATION- SMART CRITERIA

PROBLEM
Increased defaulted rat.e among Diabetes MTAC 55 53 57
Patients

Low perf:entage of fgrrltln reductlop among 6 6 S5

Thalassemia MTAC patients on chelation therapy

Low percentage of lifelong warfarin patients
achieving optimum time in therapeutic range 26 26 27

(TTR)
Increasing medlcatl.on return from patients at 50 51 >c
outpatient pharmacy
Low percentage of Diabetes MTAC patients

achieving target HbA1C 22 22 27

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



PROBLEM VERIFICATION

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 HBAIC

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%

SO\



PROBLEM VERIFICATION AND JUSTIFICATION

Warfarin patients
on lifelong Therapy

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

* Low quality of warfarin treatment is associated with



V TERMS AND DEFINITIONS
\ ;Y:;:jal;ir:nning medication used to prevent stroke in

high risk patients (2)

Valve Replacement (VR)

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

Time in Therapeutic Range (TTR)
Used to determine the EFFICACY and SAFETY of warfarin

therapy (3,4)

Optimum TTR ‘
Set as 2 60% in this study (6)




RATIONAL SELECTION OF PROBLEM

(SERIOUSNESS)
\ |

TTR

Krittayaphong et.al, 2020 (7)



\\J 2020 BY THE NUMBERS
\\ (“Smart”)

M1 A1
LYYYYYYYYY)

WAS SPENT ON REVERSING
OVERWARFARINIZATION WITH

4 OUT OF 25

HOSPITALIZED WARFARIN

PATIENTS DIED DUE TO PROTHROMBIN COMPLEX

COMPLICATIONS FROM CONCENTRATES (PCC)

OVERWARFARINIZATION
%



Rational Selection of Problem
(sMART)

Calculated as the number of days International

MEASUREABLE 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

APPROPRIATENESS

Strategies for improvement can be implemented

REMEDIABLE among healthcare providers involving in warfarin clinic

through effective counseling

TIMELINESS Estimated time period for this project is within 2 years




PROBLEM STATEMENT

The road that must not be taken...

PROBLEMS IDENTIFIED INCREASEDRISKOF .
. POOR TTR KNOWLEDGE BLEEDING OR /
- WARFARIN-DIET INTERACTIONS THROMBOSIS

- MISSED DOSES
- WRONG DOSE TAKEN

AIM: To increase the percentage of VR patients achieving optimum TTR with p%pi\rr\\\la ions



CAUSE-EFFECT ANALYSIS

Poor knowledge

Poor

TTR not

knowledge on regarding the .
warfarin-diet importance of EET;D :at?éznid
interaction TTRamong patient

during clinic

patients

Inconsistency in
dietintake

Forgetfulness

Missed warfarin

Low Percentage dose Lack of
of VR Patients information
Confused Achieving provided regarding
about warfarin . missed
combination Optlmum TTR appointment to

patient

Took wrong
warfarindose

Self-adjusting
warfarin dose




GENERAL
OBJECTIVE

TO IMPROVE
THE
PERCENTAGE
OF VR
PATIENTS
ACHIEVING
OPTIMUM TTR
ON LIFELONG
WARFARIN

SPECIFIC OBJECTIVES
O

4/

TO EVALUATE
EFFECTIVENESS OF
REMEDIAL action taken
to increase the
percentage of VR
patients achieving
optimum TTR

@ -

TO MEASURE THE
PERCENTAGE OF VR
PATIENTS
ACHIEVING
OPTIMUM TTR

©

TO FORMULATE
REMEDIAL ACTIONS TO
INCREASE

the percentage of
VR patients achieving
optimum TTR

~\
2,

TO IDENTIFY THE
CAUSES OF LOW
PERCENTAGE of VR
patients achieving
optimum TTR

v/



INDICATOR FORMULA STANDARD

Percentage of Valve = Number of VR patients achieving optimum TTR

Replacement (VR)
Patients qchieving TOtGI number Of VR patients > 6 5 %*

optimum Time In

Therapeutic Range X ]OO%
(TTR)

*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)




PROCESS OF CARE

Register patient
at clinic counter

v

Obtain INR result

v * Assess diet

* Assess patient v

No

g Compliant to

Symptoms Yes diot

of bleeding/ l l
rombosi 1 e

Refer Doctor ‘ Refer Dietician
Yes T * Counse.l patient <
No v l
NR within Yes * Carry out warfarin dosing

target ;

range

l

Review causes of * Supply medication
deranged INR

No

A




MODEL OF GOOD CARE (MOGC)"

Process of care Criteria Standard (%)

1 Register patient at MTAC Register all patient by issuing number ticket 100
Counter \
2 Obtain INR result Attach patient’s INR result to patient’s BHT or Warfarin follow up form visit 100
3 Assess patient -Check on patient’s understanding of warfarin therapy using “Pocket TTR”
-Check on medication compliance and missed dose - to provide Pharmacist hotline if there is 100
any enquiries
-Check on dietary changes using “FLIPME” 100
-Check on drug interactions 100
-Check on history of taking any OTC/Traditional medicine 100
-Check on correct dose taken 100
-Check on alcohol intake (if any) 100
-Check on smoking habit (if any) 100
100
4 Assess diet -Refer dietician for diet counseling if failed to achieve 4 consecutive target INR 100
5 Counsel patient -Emphasize on medication compliance 100
*maintain dose -Advice to maintain consistent diet 100
*adjust warfarin dose -Counsel warfarin combination to patient using “Pill-ALERT” 100
6 Carry out warfarin dosing -Complete documentation in INR follow up sheet 100
-Complete documentation in patient's WMTAC profile 100
-Write prescription with remark of patient’s warfarin combination 100
-Send prescription for Dr's countersign 100
7 Supply warfarin to patient Fill, label (using “EZ-label”), countercheck and dispense warfarin tablets 100




METHODOLOGY OF QA STUDY

Study to determine
percentage of VR patients
c?chieving optimum TTR on
lifelong warfarin therapy.

Study to determine factors
contributing to low
percentage of VR patients
cilchieving optimum TTR on
lifelong warfarin therapy.

&

¢/

S r
actor 1: Understanding of Indication

Knowledge of Anticoagulant Therapy Questionnaire (KACT-Q)

“E\V;‘\x:;;:\)::\\:fk\)l ‘;:,:; for which you need to take mc%r:::l“l’:inncr m
)c"“p:gkab};m:'::(ﬁ']ya"g hadapi yang menyebabkan anda perlu mengambil warfarin? [Sild randakan jawaparn
%caeg,xm:hm“‘b"s.‘s & Atrial Fibrilattion (:\F)

R padabeiisipeha il Fibrilast AF) o v gvoke.

1 Others (please stated)
la nyatakan) "

17 (Please tick answered |

edication (warfarin
|

a!
Tukar injap i,

Bl s Lain-lain (si

Darah barzl Embolism on't Know

eku dalam paru-paru Tidak tahu

red that relevant to you)

Wh
y do you need to take Warfarin?(Please tick answe
bherkenaan]

Kenapa anda perlu men i i ]
gambil warfarin? Sila tandakan jawapan yang
a 1;; prevent blood clot : o To thinner the blood
enghalang darah beku Mencairkan darah
=~ To prevent stroke o Don't Know
Menghalang strok Tidak tahu

Factor I: Understanding of Indication

What can happen if you do not take warfarin?
Apakah yang terjadi jika anda tidak mengambil warfarin?
o Has no effect
Tiada apa-apa
o Increase your risk of having a blood clot
Meningkatkan risiko untuk darah beku
_zrDon’'t know / Tidak tahu

Factor I1: Understanding @ Indication

For how long will you need to take war

n
Berapa lamakan anda perlu mengambil warfarin?
o Others (please stat

ife long please state
Sepanjang hayat Lain-lain (sila nyatat
,‘(Don‘t Know / Tidak tahu

Factor 2: Understanding on_ L
What is the dose of warfarin you &

Berapakah dos
o State the dose/




Type of study
Study population
Sampling method

Study period

Data collection techniques

METHODOLOGY

Prospective cohort

All valve replacement patients on lifelong warfarin therapy

Universal sampling

Pre-remedial action March 2022 - April 2022

Remedial action May 2022 — October 2023
Post-remedial action November 2023 — December 2023

(1) Percentage of VR patients achieving optimum TTR:
Pharmacy Warfarin Clinic TTR Database

(2) Determine factors contributing to low percentage of VR patients

achieving optimum TTR:
a. Interview patients during clinic sessions

b. Survey among pharmacists/ doctor involved in clinic




—

EXCLUSION CRITERIA

( INCLUSION CRITERIA

1. Adult > 18 years old

1. Defaulted treatment during implementation
of changes

2. With valve replacement , _ ,
2. Passed away during implementation of
changes

3. Lifelong warfarin therapy .

3. Cancer patient on palliative treatment
4. At least 3 months on warfarin prior to

study 4. Patient on anti-tuberculosis, radioactive

iodine (RAI), chemotherapy/ radiotherapy
I 5. At least 4 consecutive INR readings I I medication I




\\W “» q

ANALYSIS &
INTERPRETATION

o< ba S




RESULTS OF PRE-REMEDIAL STUDY (1)

INDICATOR FORMULA STANDARD

Percentage of Valve = Number of VR patients achieving optimum TTR 57 / 109 X ]OO%
. Replacement (VR)

. Patients achieving Total number of VR patients . O
i optimum Time in — o (o

i Therapeutic Range o)
e x 100%




ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)

(PRE-REMEDIAL) 20

ABNA =12.7% 4 65 0%
o 52.5%

30

STANDARD
20

10

PRE STUDY




RESULTS OF PRE-REMEDIAL STUDY (2) V/
7

STAFF FACTOR o

Contributing to Low Percentage of VR Patients
achieving Optimum TTR

<

30

O1 - TTR NOT
EMPHASIZED TO 60
PATIENT DURING CLINIC

100%

40

. '|'|.|°‘o
0

Total staff = 27
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- RESULTS OF PRE-REMEDIAL STUDY (3) A ##
PATIENT FACTOR

Contributing to Low Percentage of VR Patients achieving Optimum TTR

100% 80.7%

04 - WRONG DOSE

Total patients =109




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

Frequency
0 20 40 60

Took seasonal/sour fruits

Change of vegetable intake due to loss of appetite

Took soy based products/nuts/internal organ/red meat

Took traditional medicine/supplement that interacts with warfarin

Change of vegetable intake due to special occasion

PATIENT FACTOR

Change of vegetable intake due to inavailability of vegetable

Don't know about the vegetable-warfarin interactions

80.7%

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

Change of vegetable intake as food was prepared by others




RESULTS OF PRE-REMEDIAL STUDY (3)(35//
Frequency //

PATIENT FACTOR
03 - MISSED DOSE

them have records of

10
missed dose ] 3
5

Missed clinic appointment



4

PATIENT FACTOR 3

04 - WRONG DOSE ’
TAKEN
Out of 109 patients, 1 of |

them have records of
wrong dose taken
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STAFF PATIENT >
FACTOR ﬁ FACTOR SWTTL
4 \ (B

"Pocket TTR"

O



FACTOR 1: ‘

TTRNOT
EMPHASIZED
DURING CLINIC

“Pocket TTR” included in
patient’s warfarin book

—

JADUAL PENCAPAIANTIR
(TIME-IN-THERAPEUTIC RANGE)

TAHUN TIR PENCAPAIAN
=260%

2020 53% Tidak Capai

. .



FACTOR 2:

LACK OF Pharmacy HOTLINE in
INFORMATION
PROVIDED — «“« ”
REGARDING MISSED Pocket TTR
APPOINTMENT

09-5572669 /2670
Jabatan Farmasi, Hospital Tenghu Ampuan
Afzan




FACTOR 3:

(] 14
POOR KNOWLEDGE FLIPME
ON WARFARIN-DIET , ‘
INTERACTION — VERIFIED BY JAWATANKUASA KECIL FARMASI

KARDIOLOGI, KKM

AAAAAAAAAAAAAAAAAAAAAAAAA

INTERAKSI
MAKANAN
&
WARFARIN

APAKAH YANG PERLU ANDA TAHU?




FACTOR 3:
POOR KNOWLEDGE
ON WARFARIN-DIET
INTERACTION

“FLIPMLE"

E VERIFIED BY JAWATANKUASA KECIL FARMASI
KARDIOLOGI, KKM

A A

UNTUK KEGUNAAN MTAC WARFARIN JABATAN FARMAS| HTAA UNTUK KEGUNAAN MTAC WARFARIN JABATAN FARMASI HTAA
BUAH-BUAHAN BERMUSIM BUAH-BUAHAN TIDAK BERMUSIM

- " l"““[‘.% .r\.
._‘7\ - g - ‘
- 3TN - . A -
) wl\‘c.\" f' - > & . '
=) X ) y . !
RAMBUTAN DURIAN DUKU & LANGSAT

MARKISA

NANGKA MANGGIS CEMPEDAK

DELIMA ANGGUR




bRz | “ELIPME” QR code

ON WARFARIN-DIET
INTERACTION

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

INTERAKSI WARFARIN

Sayur-sayuran 3
E[ Herbal dan supplemen 7
Buah - buahan 14

Lain - lain 20




FACTOR 4:
TOOK WRONG
DOSE DUE TO
CONFUSION IN
WARFARIN
COMBINATION

Recommended Tablet Warfarin Combination

“Pill-ALERT”

STANDARDIZED WARFARIN COMBINATION

Dose (mg)

img
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FACTOR 4:
TOOK WRONG
DOSE DUE TO
CONFUSION IN
WARFARIN
COMBINATION

“EZ-Label”

e - 2. A S 1Y -&M
o, Poruatan AP 306 | |
: R,
6P 755070
No. K/P: (mg 71 4 Iwgis)
bt . mo -, wﬂf‘f‘hﬁ QU CM Saf) j'g
Lug Chady) il
No. Daftar: (g2 1)
- 00
Umur: €| ,.-g\,se“g}\g?a WARFARIN DOSE COMBINATION
Tarikh: Ql-g\\'a\\)\{\agg\\'\@gg\\ _l n ‘Lz.--q. )mg :lsr/ng » ‘
T Ta%§¢° I
Penyaklt Ah-wf ! : g Pt’: =
e | ] ———"
l S‘m :~¢, | | 1765 ew{q’*l’q




E /-

LABEL/ﬁ\

mA: TARIA \

LOADING DOSE

WARFARIN 1MG / 2MG / SMG

BlJI DIMAKAN SEKALI SEHARI
PADA

KUANTITL EXP: BN:

FARMASI KLINIK PAKAR HTAA
\S.barang pertanyaan, sila hubungi pegawai farmasi di tay
09-85726695
< Py

Y

m;\: TARIK: .

'BIJI DIMAKAN SEKALI SEHARI ,
( 30 MINIT SEBELUM MAKAN )

UBAT TERKAWAL

WARFARIN SODIUM 1MG / 2MG / SMG

a. Jangan berhenti makan ubat ini tanpa nasihat doktor

b B kAt Re A G EAT fafh ang rawatan ini

c. Jika terdapat tanda-tanda pendarahan di hidung, gusi,
najis atau sebarang pendarahan yang berlebihan, lebam

atau najis berwarna hitam sila jumpa doktor dengan segera.

d. Elakkan minuman keras.

BATCH: \ T/ILUPUT: ’ KUANTITI:

\. FARMASI KLINIK PAKAR HTAA,TEL:09-55726y

@ez_ o TARKH }
WARFARIN 1MG / 2MG / 5MG |

dimakan pada hari ISNIN

SEKALI SEHARI

dimakan pada hari SELASA | 30 MINIT
‘ ELUM M
dimakan pada hari RABU e
_ - KUANTITI:
dimakan pada hari KHAMIS
dimakan pada hari JUMAAT
BATCH NO:

dimakan pada hari SABTU B
‘ “ dimakan pada hari AHAD TARIKH LUPUT:

T M SIPOHSNSSNIN 1051 el s oo
QRMASI KLINIK PAKAR HTAA,TEL:09—55726y

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

30

ABNA = -13.9% {
ABNA =12.7% {

Percentage of VR
patients achieving
optimum TTR was 78.9%. 40

52.3%

The ABNA was reduced
to -13.9%

20

STANDARD

PRE STUDY POST REMEDIAL



CAUSE-EFFECT ANALYSIS

Poor knowledge
regarding the
importance of
TTRamong
patients

TTR not
emphasized
to patient
during clinic

Missed warfarin

Low Percer\tage dose Lack of
of VR Patients information
Achieving provided regarding
: missed
Optimum TTR appointment to

patient

STAFF FACTOR




RESULTS OF POST-REMEDIAL STUDY (Z)V/
7

STAFF FACTOR <
Contributing
O1- TTR NOT staff factors
EMPHASIZED TO L9
PATIENT DURING CLINIC were eliminated.
i A

v v
0% 0%

Total staff = 27




CAUSE-EFFECT ANALYSIS

Poor knowledge

Poor

TTR not

knowledge on regarding the .
warfarin-diet importance of egpgi?;iﬁ:d
interaction TTRamong patient

during clinic

patients

Inconsistency in
dietintake

Forgetfulness

Missed warfarin

Low Percentage dose Lack of
of VR Patients information
Confused Achieving provided regarding
about warfarin . missed
combination Optlmum TTR appointment to

patient

Took wrong
warfarindose

Self-adjusting

warfarin dose PATIENT FACTOR




\RESULTS OF POST-REMEDIAL STUDY

100%

PATIENT FACTOR

80.7%

04 WRONG DOSE )—
03 - MISSED DOSE TAKEN

POST REMEDIAL

Total patients =109



CAUSE-EFFECT ANALYSIS

Inconsistencyin
dietintake

Poor

knowledge on

warfarin-diet
interaction

Low Percentage
of VR Patients
Achieving
OptimumTTR

PATIENT FACTOR

(-
- APY
[




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

Frequency

Took seasonal/sour fruits

Change of vegetable intake due to loss of appetite

Took soy based products/nuts/internal organ/red meat

Took traditional medicine/supplement that interacts with warfarin

Change of vegetable intake due to special occasion

PATIENT FACTOR

Change of vegetable intake due to inavailability of vegetable

Don't know about the vegetable-warfarin interactions

o
Out of 109 patients, 48 of 447%

them have records of
warfarin-diet interactions

Change of vegetable intake as food was prepared by others

(0] 20 40 60 80



#  CAUSE-EFFECT ANALYSIS

Forgetfulness
Missed warfarin
_ dose ot
information

providedregarding
missed
appointment to
patient

Low Percentage
of VR Patients
Achieving
Optimum TTR

PATIENT FACTOR /M N




Frequency
20

RESULTS OF POST-REMEDIAL STUDY (3)(B\)//
g

/
PATIENT FACTOR ‘

) 15
[ 03 - MISSED DOSE ] a

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

-7

Missed clinic appointment



CAUSE-EFFECT ANALYSIS

Low Percentage

of VR Patients
Confused Achieving
about warfarin )
combination OptimumTTR *

Took wrong
J ¢
Self-adjusti
‘ warfarin dose PATIENT FACTOR

459




RESULTS OF POST-REMEDIAL STUDY (3)(

Frequency *

PATIENT FACTOR 3

04 - WRONG DOSE ?
( TAKEN )
2.8% Out of 109 patients, 3 of 1

them have records of
wrong dose taken
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Process of care

Criteria

Pre remedial

(%)

Post
remedial(%)

Register patient at Register all patient by issuing number ticket 100 100 100
MTAC Counter
Obtain INR result Attach patient’s INR result to patient’s BHT or Warfarin follow up form visit 100 100 100
Assess patient -Check on patient’s TTR understanding of warfarin therapy using “Pocket TTR”
-Check on medication compliance and missed dose - to provide Pharmacist 100 0 100
hotline if there is any enquiries
-Check on dietary changes using “FLIPME”
-Check on drug interactions 100 0 100
-Check on history of taking any OTC/Traditional medicine 100 0 100
-Check on correct dose taken 100 100 100
-Check on alcohol intake (if any) 100 100 100
-Check on smoking habit (if any) 100 100 100
100 100 100
100 100 100
Assess diet -Refer dietician for diet counseling if failed to achieve 4 consecutive target INR 100 0 0
Counsel patient -Emphasize on medication compliance 100 100 100
*maintain dose -Advice to maintain consistent diet 100 100 100
*adjust warfarin dose -Counsel warfarin combination for patient using “Pill-ALERT” 100 70 100
Carry out warfarin -Complete documentation in INR follow up sheet 100 100 100
dosing -Complete documentation in patient’'s WMTAC profile 100 100 100
-Write prescription remark of patient’s warfarin combination 100 60 100
-Send prescription for Dr's countersign 100 100 100
Supply warfarin to Fill, label (using “EZ-label™), countercheck and dispense warfarin tablets 100 60 100
patient

MODEL OF GOOD CARE (MOGC) -

Standard (%)

\




THE NEXT STEP..

REMEDIAL ACTIONS IN CYCLE 2

WARFARIN-DIET COUNSELING

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)

ALL WARFARIN PATIENTS
Expand remedial actions to whole

population in warfarin clinic HTAA

‘ FOOD FREQUENCY QUESTIONNAIRE (FFQ)




FOOD FREQUENCY QUESTIONNAIRE

FOOD FREQUENCY QUESTIONNAIRE FOR VITAMIN K INTAKE IN WARFARIN PATIENT For QA study purposes

SAYUR-SAYURAN (DIMASAK)

In the past 7 days,how many How many cups per
times did you take? meal?

BAYAM (888 pg/cup) 1 0.5
BROKOLI (220pg/cup)

BRUSSEL SPROUTS (220pg/cup)
DAUN BAWANG (6.4pg/table spoon)
DAUN KELEDEK (69.5ug/cup)

DAUN SUP (164pg/10 springs)
KAILAN (1062.1pg/cup)

KANGKUNG (641.7pg/cup)

KOBIS (164pg/cup)

KOBIS MERAH (70pg/cup)

PAKU PAKIS (170.9ug/100G)

PERIA (6pg/cup)
ROMAINE LETTUCE (57ue/cup)

z
o

Food / Item (Vitamin K content) Total vitamin K (mcg)
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\\ CONCLUSION

A\

*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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ANTICOAGULATION MTAC (ACMTAL) PROTOCOL

Appendix 3 - ACMTAC/F3

ANTICOAGULATION MEDICATION THERAPY ADHERENCE CLINIC
FOLLOW-UP VISIT FORM
PHARMACY DEPARTMENT, HOSPITAL...............

ANTIOOAGULATION MTAC (ACMTAC) PROTOCOL

Assessment

Date of Visit :

Patient Information

INR Value Sub- Within Range Supra-therapeutic
therapeutic

Mame:

INR {Laboratory) / (Point of Care)

MRM /IC:

Pharmacist Review / Plan

Age: Weight :

Indication: INR Target :

Drug:

Warfarin Dabigatran Rivaroxaban Apixaban

Missed appointments : ¥ / N (Reason for missed appointment)

Objective Information

Curmrent dose Correct dose taken :
a. DOAC 0 ¥Yes o Mo (DOAC)
b. Warfarin: o Mo (Warfarin):

Mon | Tue | Wed | Thur | Fri Sat Sun Mon | Tue | Wed | Thur | Fri | Sat Sun

Plan [ Maintain dose [ Loading dose Withhold day(s)

[ Increase dose [ Reduce dose
[] S/C Enoxaparin
TCA Date

[ Advice patient to go to ED if had bleeding/thrombosis symptoms or any problems

Subjective Information
Compliance o Good o Poor Missed doses in past 1 week - 0 Mo o Yes
Bleeding oMo oYes Thrombosis o No o Yes

Drug Interaction o Mo o Yes

Food ! Herbs/ supplement Interaction o No o Yes

Alcohol consumption? o Mo o Yes Smoker? o Mo o Yes

Change in Medical Status/ lliness o No o Yes
Change in Physical Activity : o No o Yes

Pregnancy / plan to get pregnant? o No o Yes

Warfarin dose recommended:

Mon | Tue | Wed | Thur | Fri Sat | Sun

Pharmacist's Signature and Stamp

Doctor Review & Motes (If applicable)

Other complain / Patients Flans - Y / N(Describe if Yes)

Physician's Signature and Stamp

22




m

l whaole year of 2023)
Mon compliant to ﬁ.-ege[in:_”d'ﬂgtauge*‘} intake . . TTR
that causes INR deranged |ji_'r not details available, | Non compliant to other than vege intake that knowledg
just put the frequency of non compliance in causes INR deranged (Yes/No
colurmn AQ) 1
R 202 frequency of frequency of
others (please nan compliant fFEC_"EnEH':_ of others (please | Frequency of | Frequency of | soy based
WIMTAC state frequency| total wrong | to diet because t';:';_:f:e“;a?:i state in E.E.ELSDHEII ’[“Eld. tional product/nuts/i . die’[. TR yes
NO in respective dose food is -:-:-“"Eiccru:u-:; ’[|:|E respective row frh_uts:-'s-::ur medicine/supp nternal interaction knowledge
row) preparad by teractions with frequency)| fruits intake | lement intake organ/red
others meat
M252 74 0 1 a a a 0 2 3 1 1
M275 80 0 0 0 a a 0 0 1 1 1
M278 49.3 0 0 0 a 2 4 0 1 1 a
F2ZEL 204 0 a a a a 0 0 a a 1 yes
rAZ2S0 38 0 a a a a 0 0 a a 0 M
M283 97.6 0 0 0 a a 0 0 0 0 1 Y
M3I23 81.2 0 0 0 a ) 1 0 0 1 1 Y
M3IE1 42.6 0 0 0 a a 0 0 0 0 1 Y
MOD4 43.4 0 a a a 1 0 0 1 1 0 M
MOOS 55.6 0 a a a a 0 0 a a 1 )
NO14 26.5 0 0 0 a a 0 0 0 0 1 Y
NO25 71.2 0 a a a 1 1 3 0 1 1 yes
MOZ26 F1.8 0 a a a a 2 0 a 1 1 )
MOZ0 53.8 0 a a a 3 3 0 a 1 1
MOZ7 577 0 a a a 1 0 1 a 1 1
NO38 24.3 0 0 0 a a 0 0 0 0 1 yes
MO39 3.5 0 0 0 a a 0 0 0 0 1 yes
NO40 46.5 0 0 0 a 2 0 0 0 1 1 yes
NO42 44 8 0 0 0 a a 0 0 0 0 1 yes
MO43 o968 0 a a a 1 1 0 a 1 1 yes
MOT2 759 0 a a a a 0 0 a a 1 Yes
NOBO0 834.1 0 0 0 a a 0 0 0 0 1 yes
NO81 14 0 1 0 a a 0 0 0 0 1 yes
M11l2 &d4.6 0 0 0 a 1 1 0 0 1 a no
M138 72 0 a a a a 0 0 a a 1 Yes
M158 46.9 0 a a a a 0 0 a a 1 yes




Time In Therapeutic Range (TTR)

e [ TR s calculated using the Rosendaal method

e Rosendaal method: linear interpolation used to calculate estimated INR
values between dates of observation

TTR = Days of INR within range X 100%
Total days of Warfarin treatment




Figure 2. Linear interpolation example

4

¢ - Measured
¥ Interpolated

Rosendaal Linear
Interpolation

INR VALUE

INR=international normalized ratio.

[Gateman D, Trojnar ME, Agarwal G. 2017]



File Edit View Insert Format Data Tools Help
QA 6 2 & F 100% v § 0 .00 123 Dpefaul.. v - + I 5 A
M12 v
A B C D c - G . [ J K L
Previous | Current WRD# | mNRD# | nmos [Dayswithinl % Days
1 Days Since INR Within | INR Wihin Above Within Selow ange within
Test Date INR Last Test | INR Diff Range”? Range? | Scenaro Range Range Range | Since.ast Range
10/28/22 2.21 In Range
3
12/9/22 3.18| 007 | inRange | Above | Cakeuiste | 018 0.70 0 342 31%
4 1/13/23 3.74| 35 0.58 Above | Above | Above 0.58 0 0 0.0 2%
S 2/3/23 4.18| 2 044 above | Above | Above 0.44 0 0 0.0 2%
;
2/24123 2.98 21 1.2 Above In Range Cakulste 1.18 0.02 0 2.4 s
7
3/24/23 2.36( 23 062 | InRange | InRange | In Range 0 0.62 0 28.0 100%
8
5/5/23 4.01| o 185 | InRange | Above | Caleulate | 101 08¢ 0 18.2 30%
9

Rosendaal TTR_download a3 I

Low

Range

High

Range

I}
4

O

Rosendaal Method

Days
Within
Range

78.8

Total
Days

189.0

% Days
Within
Range

41.7%

| &
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WARFARIN MTAC

compilation TTR 2023 lifelong warfarin Eileg & 5 &

. ~ - - File Eat View Insert Format Data Tools Help
ACMTAC Preaentatmn 5I||:In5' | )

N e « o & F 100% -~ $ % 0 .00 123 pefaul.. ~ - |10
12¥haYHsOru6)A9rQi L: xeap9tbJAppwiTusp

e link : -

‘:_‘-
L=

ACMTAC References: Ref Age Gender Race Indication Duration TTR 2023

ffdrive.google.com/drive/folders 2 ADOS 63 male malay  wvalve replacement lifelong 60.5
MpEy3aPZIbSA6h9dEDZOyNmaaJpliy03o?usp 3| ADODSB 63 male malay  valve replacement lifelong 86.9
1k | AD17 73 male malay valve replacement lifelong 56.8
AD21 31 male malay vahvular or non-valvular AF lifelong 10.8
AD22 78 male mialay vahvular or non-vabhvwular AF lifelong 52.5
AD35 65 male malay valve replacement lifelong 100

mEt s i ||. ol Ty | e ||_. _' ..I i i ) .
[psZ//drive.googie 'l” - 'l' s . AD36 88 male malay  wvalwular or non-vahmular AF lifelong 100

ACMTAL Training r'.-"L-JIE'rI‘-'ﬂ‘-"'

AAmInFAvGEx Y 2vWCGazC0ajWYOLY APriD?usp 3 ADSS 75 male malay  wvalular or non-valvular AF lifelong A7.4
SOP & |:|-rI tokal AC MTH{ ' ADSH 53 male malay  wvalve replacement lifelong 56.8

tos:dnve.aooale vidrve/falders T ADS4 >4 make malay valhvular or non-valvular AF lifelong 74
'|r_':|-|::-j'-"-'_2i'-."'.-'-'|:_-':'| 7 -"ir.-'-'..-'r 3gMUIZI93f4q ._‘_':‘; Z-7Usp= ADT2 61 male malay  valve replacement lifelong 50.2

Tl T ] ' ' =4 T ADTE o7 Termale il ay valvular or non-valvular AF lifelong 48.1
rive_link 14 ADT7 66 fermale malay  valvular or non-vabwular AF lifelong 69.7
ADB1 3 female malay walve replacement lifelong 51.3
Cam I:|||,]'|'|r'||'| TTR 2023 d ADSE 7B male rrid lany DVT [recurreént) lifelong 71
p | ne o ___, o -.1 0 |_'|| Com. :_:.Z'-'l":ll"|'-'|'||"" o ' ! ADSSE BS male rmalay salvular or nonyalyular AF life ong 6l.2

'||..| b ”h _'-.Irl=.|_ LA -Ir O3 [WE-HY vk Y i/ 1 | i ADS] 54 male rmalay yvahse replacement lifi ong 33

e - . P e v ADS3 27 fermale mala vahse replacement lifebon 48.7
"'l.li.-il."—I'.|rl'.-'-Z_'E_-::_1r:.:'_-.:_'l...|:_1— ::'"'.: A04927027540008 ¥ : 2

b — Sheatl =




Use of Prothrombin Complex Concentrates (PCC)

Year No of Patients Prescribed Total Cost
with PCC

2020 11 RM 14,904

2021 5 RM 7452

2022 6 RM 10,557

2023 5 RM 11,799

1 vial of 500iu/20ml = RM 621
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