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ABSTRACT

The study compared the impact on clinical outcoofesarfarin clinic with point-of-
care (POC) device versus usual care. This wasdonaized, controlled study conducted at the C
Disease Institute in Nonthaburi province, Thailaindm June to September 2008. Patients in
intervention group received warfarin education, INgsts by POC device, and participated i
monitoring program by clinical pharmacists. Thedstwvas terminated early due to patients’ requ
for equal service between the two groups. At thmetiof termination, 83 patients partially h
undergone the study process and were includeckiddka analysis (39 patients in control group ah
patients in intervention group). Baseline charasties such as age, gender, and co-morbidity déss
were comparable between the two groups, except ilNRrget at baseline. Based on the availg

data, percent of time in therapeutic range was emaige between intervention and control gro
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(45.6% vs 54.3%, p = 0.379). Major bleeding in ih=rvention group was slightly lower than in the

control group (none vs 29.17 events/100 patientsyga= 0.218). No thromboembolic complicatig
were found. Due to the early termination, data frmmhy 36 patients were available for evaluation
cost. Cost of therapy was higher in the interventipoup than the control group (276.49 THB
112.40 THB; p < 0.001). Patient satisfaction wassystematically assessed due to early terminatig
the trial. Although clinical outcomes were compdgabetween the two groups, there was a pos

trend toward improvement for time in therapeutinga in the intervention group, while an oppo
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trend was seen in the control group. Major liniitas in the study were 1) the randomization method,

which could have been biased and resulted in tifiereince of INR in target between the two group

5 at

baseline, and 2) the lack of concealment for theriention. Results of the study should therefare b

carefully interpreted.
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CHAPTER|
INTRODUCTION

Oral anticoagulants are widely used in the treatnamd prevention of
thromboembolic disease. While benefits of anticéegs are clear, many patients
experienced treatment complications including hlegd or thromboembolic
complications. Several strategies were implemeitedecrease these adverse events.
Among these strategies, the anticoagulation climievarfarin clinic has established in
many countries including Thailand. The pharmacisthis setting obtain a patient drug
history, monitoring adverse reactions, monitoriagponse to drug therapy, provide drug
information to the patient and healthcare providensd acting as a liaison to the
warfarin clinic. Warfarin clinic has been shown lbe effective in minimization of
bleeding complications, death rates, length of hakgtay and costs of treatment. These
results lead to improve quality of life of the pati. In Thailand, further studies
evaluating the impact of warfarin clinic were conthd and showed similar results as
those conducted in the Western countries. Howdinaitations of these studies are non-
randomized nature of the trials.

INR monitoring is an important step for evaluatiagtcome of treatment
with other clinical outcomes. The traditional labtmry method requires venipuncture
for INR measurement. Clinic visit using traditionaboratory leads to a prolonged visit
which could eventually lead to non-compliance otigras to hospital follow-ups.
Moreover, in developing countries including Thadarspending protracted period of
time in the hospital may result in a significansdoof income of an indigent patient.
Point of care testing (POCT) device is an alteugafor this solution. This well-tested
technology has been implemented in numerous waréinics for INR measurement in
developed countries. Incorporating the POCT mayatieantageous for patients and
physicians in reducing time spent in the hospitadl anproved patient satisfaction for

hospital’s service.
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At the Chest Disease Institute, a pilot warfarimicl has been developed
through multidisciplinary approach with pharmaciatsthe core of such service. The
clinic was initially started in July of 2007 witmly a small group of 25 patients. The
POCT has been adopted into this pilot project dlb@. informal evaluation of the clinic
shows strong potential. In order to show the eiffecess of this clinic, a formal
evaluation with a randomized trial is needed. Témuits could then be regarded with
high quality for national and international accepg&

Consequently, the primary objective of this stuslfa compare therapeutic
outcomes of warfarin clinic versus usual care thlothe comparison of percent INR in
target, rates of complications of warfarin thergpgtient satisfaction and overall cost of
therapy. The results generated from this study Ishba beneficial in justifying the
development of warfarin clinic model for other hivals countrywide.

Objectives
1. To compare the percentage of INR in target betwestarin clinic and
usual care.
2. To compare the rate of thromboembolic eventishemorrhagic
complications from warfarin between warfarin diand usual care.
To compare patient’s satisfaction between avarfclinic and usual care.

To compare cost of treatment between warfanic and usual care.

Comparison of anticoagulation control between wgation and control
groups has been assessed by using Student’sor telstnn-Whitney U test. Percent of
time in therapeutic range was calculated to expaggikoagulation control in each
group. The rate of thromboembolic and hemorrhagimmications were compared
between intervention and control group by using-&hiare test or Fisher-Exact’s test.
Patient’s satisfaction and cost of treatment wdenned to be assessed by using
Student’s t test or Mann-Whitney U test.
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CHAPTERIII
LITERATURE REVIEW

2.1. Pharmacology of warfarin

Warfarin or vitamin K antagonists (VKAS) is an omiticoagulant which
has proved its efficacy for the primary and secopdprevention of venous
thromboembolism, for the prevention of systemic elsim in patients with prosthetic
heart valves or atrial fibrillation, as an adjunot the prophylaxis of systemic
embolism after myocardial infarction, and for reihgc the risk of recurrent
myocardial infarction. Warfarin produce their anfgulant effect by interfering with
the activity of vitamin K dependent clotting factpfactor Il, VII, IX, and X. These
factors are synthesized mainly in the liver anddgially inactive unless 9 to 12 of
the amino-terminal glutamic acid residues are oaytaded. They-carboxylation
requires the reduced form of vitamin K (vitamin BHvhich serves as the cofactor.
Vitamin KH2 is oxidized to vitamin K epoxide (vitam KO) which plays an
important role in the carboxylation of clotting fac Subsequently, vitamin KO is
reversed to vitamin KK for next carboxylation. Vitamin KO is reversed kd,
through two reduction steps. The vitamin K dependeagulation factors Il, VII, IX,
and X requirey-carboxylation for their procoagulant activity, ameatment with
VKAs results in the hepatic production of partiatigrboxylated and decarboxylated
proteins with reduced coagulant activity (1). ThEKAS inhibit carboxylation of the
regulatory anticoagulant proteins C, S, and Z dretefoy have the potential to be
procoagulant (2). Because vitamin K epoxide rediec{®& KOR), is more sensitive to
VKA, whereas vitamin K reductase is less sensitiVherefore, the anticoagulant
effect of the VKAs can be overcome by low dosesvithmin K (phytonadione)
(Figure 1). And high dose of vitamin K results ilKX resistant, because accumulated
vitamin K in the liver could substitute inactivatedamin K in vitamin K cycle and
acts its ability to activate several types of vitaid dependent clotting factors (1, 3).

Therefore inappropriate high dose of vitamin K datay time in therapeutic range for
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warfarin reversal process. Warfarin or VKAs indihgcblock carboxylation Gla

proteins likely affects bone density and risk torease osteoporotic fractures (4-6).
Long term warfarin therapy possibly risks for banaterial quality impairment, hence
bone fracture awareness should be implied for pestieaking warfarin in especially

geriatric patients.

|_Prothrombin Precursor | L Prothrombin |

ST HH ﬁ"‘\/‘ ST HH || T
N.C-C W.C.C
Glutamic | | -Carboxy-
Acid CI:H‘ TH’ Glutamic
'!sz ﬁH Acid
COOH HOOGC COOH

“Carboxylase”
CO;

| Reduced Vitamin K | | Oxidized Vitamin K |

Vitamin K Oxide
Reductase

CYP1AZ2
CYP3A4

R-warfarin

S-warfarin

WARFARIN

Figure 1. Vitamin K cycle: Vitamin K1 is reduced to vitaminH. The major warfarin-sensitive
enzyme in this reaction is the vitamin K oxide retise mainly inhibited by the S
enantiomer of warfarin. S-warfarin is metabolizegt the p450 cytochrome enzyme,

CYP2C9.(1)

Vitamin K dependent coagulant proteins also infheemwarfarin activity.
The biological half-life of factor Il is 60 to 123, of factor IX, 17 to 40 hr, and of
factor X, 20 to 48 hr, while that of factor VIl anly 1.5 to 6 hr. Because of its short
half-life, factor VIl is the first to disappear uedthe influence of warfarin, while
factor Il which is the crucial factor activatingofin in coagulation cascade. For this

reason, it is the principal determinant of the stage prothrombin time during the
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first few days of treatment. VKA particularly modigks new clotting factor
production, while full effect of drug depends orgdegdation of vitamin K dependent
coagulation protein. Hence, anticoagulant effeetdser to 10 days for steady state of
warfarin activity. Loading dose could not abrupgievate anticoagulant effect, since
incremental dose does not result in faster metsimobf the clotting factors already

presented in the plasma (7).

S-warfarin R-warfarin

Figure 2. Warfarin enantiomers

Chiral structures of warfarin differentiate antigodant activity with
stereoselectivity of its metabolism (8). Warfarsncomposed of S- and R-enantiomers
(Figure 2). Potency of S-warfarin is more than Rfesdn in anticoagulant activity for
two to five times. Nevertheless, R-warfarin hasglenhalf-life than S-warfarin (R-
warfarin, 45 hours; S-warfarin, 29 hours). Warfaisnwell absorbed via oral route
owing to its high bioavailability, and bounded tibwmin in plasma for 99%. The
unbound fraction undergoes biotransformation in lther by the cytochrome P450
system (CYP). S-warfarin is mainly metabolized byR2C9 enzyme, while inferior
potent R-warfarin is metabolized primarily by CYPAZAnd CYP3A4 enzyme (1, 9).
In addition, the enzymes CYP2C8, CYP2C18, CYP2CHY also play a role in the
metabolism of S-warfarin. And CYP1Al, CYP2C8, CYR3C CYP2C19, and
CYP3A5 may be involved in the metabolism of R-warfgFigure 3) (10). Therefore,
dose response of warfarin can be affected by geaetil environmental factors that

can influence warfarin absorption, its pharmacadtoseand pharmacodynamics.
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p Warfarin +=> S.warfarin + R-warfarn
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warfarin

Figure 3. Genetic factors affecting warfarin activity withmplified biotransformation of warfarin and
vitamin K (10)

2.1.1. Geneticfactors

In the past, warfarin response varied amongst iddalized patients.
Gene expression is one of numerous factors caudifigrential anticoagulation
activities of warfarin. Patients, who response wrfarin especially low dose, were
called warfarin sensitive, while patients who resg® particularly high dose of
warfarin, were called warfarin resistance (11).wegfarin action, vitamin K epoxide
reductase (VKOR) plays an important role in vitarirtycle, and it is the target of
warfarin. The encoded gene for the VKOR protein was callegdmin K epoxide
reductase complex subunit 1 gene (VKORC1) whiclated on chromosome 16 (9,
12). Transcription of VKORC1 occurs primarily inethliver; however, smaller
amounts of VKORCHre present in the heart and pancreas Ri8der et al identified
10 common noncoding VKORCHZEingle-nucleotide polymorphisms (SNPs) and
inferred 5 major haplotypes in 368 patients (119teyl96 of African descent, 120 of
Asian descent), declaring a low-dose haplotype mi@) and a high-dose haplotype
group (B).VKORCL1 haplotype groups A and B explained approxatya25 percendf
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the variance in dose (14)he VKORC1 mutation had been studied to be relaidgde
pharmacodynamic mechanism of warfarin resistaneecd warfarin dose requirement
may be predicted by genetic biomarker (15).

Another gene involved to pharmacokinetic mechanisi warfarin
resistance is cytochrome P, especially CYP2C9 géeesctic variations of CYP2C9
polymorphism involve to differentiation of warfarimetabolism and sensitivity of
drug (1, 9, 16). CYP2C9*1 haplotype is the wildeyallele, whereas CYP2C9*2 and
CYP2C9*3 haplotypes are variant alleles. CYP2COtHl &£YP2C9*3 haplotypes
related to warfarin sensitive in patients encodezsé¢ non-wild type allele, therefore
carriers of CYP2C9*2 and CYP2C9*3 haplotypes ha#kad hemorrhagic episodes
than wild-type (17). These genetic variations hagbrb found in different ethnic
groups. Approximately 86% of those of Asian des@amt 16% of white people carry
the 2C9*1*1 VKORC1AA variant, predisposing them wide swings in INR
throughout drug initiation. An additional 9% of wdipeople and a lesser percentage
of those of African descent carry the combinatiérC&¥P2C9 and VKORCL1 allelic
types associated with high sensitivity to warfafir8). Chern et al had found the
relationship between genetic variation and warfamguirement dose, and they
estimated maintenance daily dose of warfaoirbe 3.11 + 1.62 mg in 239 Chinese-
Taiwanese patients and the researchers (18). Kasewet al study found that
CYP2C9*1/*1 and VKORC1 haplotype AA was the mostmeoon among the
Northern Thai population, hence warfarin dosingdgdi by pharmacogenetics and
non-pharmacogenetic factors could be beneficialafonore proper starting dose and
this could lead to a faster achievement of the beshtenance dose to minimize the
patient risk (19)Genetic testing is technically feasible, acceptabléhe patient and
physician, and likely to improve the clinical maeratent of anticoagulation (20).
However genetic factor is not only one of varioasigative factors related to warfarin
response, but also the wide variety of physioldgarad environmental factors are

possibly responsible for anticoagulation control.

2.1.2. Environmental factors
Many factors can affect pharmacokinetic of warfavimch are responsible

to diverse drug response for instance environmdatabrs. Environmental factors
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such as drug, diet and any disease states ardaahféect anticoagulation control in
patients taking warfarin.

2.1.2.1. Drug-drug interaction

Several patients taking warfarin need more than type of
medicine. Prevalence of health utilization beha@imongst Thai people in 1996-2006
showed that 20.9-37.9% of Thai populations pretesef-medication (21). Therefore
potential drug interaction can occur and possiidi to adverse drug events. Many
drugs can interact with warfarin by several waysslaswn in Table 1, which shows
particular level 1 and level 2 of drug interactierel (22). Some medicines potentially

interact with warfarin for more than a single matken as explanation in followings.

Table 1. Common drug interactions with warfarin

Warfarin effect increased Warfarin effect

decreased

Acetaminophen Azathioprine

Acetylsalicylic acid Barbiturates

Alteplase Bosentan

Amiodarone Carbamazepine

Antibiotics: Cholestyramine

e Cephalosporins Ethchlorvynol

(Cefazolin,, Cefoperazone, Cefotetan, CdifoxCeftriaxone) Glutethimide

e Chloramphenicol Griseofulvin

e Cotrimoxazole Mercaptopurine

e Macrolide Rifampicin
(Clarithromycin, Erythromycin, Telithromyi Trazodone

e Metronidazole Vitamin K

e Penicillin

(Ampicillin, Dicloxacillin, Nafcillin, Oxadiin, Penicillin G,
Piperacillin, Ticarcillin)
¢ Quinolones
(Ciprofloxacin, Levofloxacin, Moxifloxacimjalidixic acid,
Norfloxacin, Ofloxacin, Trovafloxag
e Tetracyclines

(Doxycycline, Tetracycline)
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Table 1. Common drug interactions with warfarin(cont.)

Warfarin effect increased Warfarin effect
decreased
Antifungals:
e Fluconazole e Miconazole
e ltraconazole ¢ Voriconazole

e Ketoconazole

Antineoplastics

e Bosentan e Etoposide
e Capecitabine o Fluorouracil
e Carboplatin e Gemcitabine
e Cyclophosphamide e Placlitaxel

Beta-blockers
e Metoprolol
e Propanolol
Carbamazepine
Disulfiram
Fibrates
e Fenofibrate
e  Gemfibrozil
H2-antagonists
e Cimetidine
e Ranitidine
HMG-CoA reductase inhibitors

e Fluvastatin ¢ Rosuvastatin

e Lovastatin e Simvastatin
Levamisole
NSAIDs:

e |buprofen e Piroxicam

e Indomethacin e Sulfinpyrazone

e Ketoprofen e Sulindac

e Ketorolac e Celecoxib

e Mefenamic acid ¢ Valdecoxib

e Naproxen

HMG-CoA = 3-hydroxy-3-methylglutaryl-coenzyme A

NSAIDs = Non-steroidal anti-inflammatory drugs
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Table 1. Common drug interactions with warfarin (cont.)

Warfarin effect increased Warfarin effect
decr eased

Quinidine
Quinine
Sulfisoxazole
Thyroxine
Vitamin E

NSAIDs = Non-steroidal anti-inflammatory drugs

2.1.2.1.1. Interference with platelet function

Platelet aggregation is a crucial first step in nmaniy
hemostasis. Antiplatelet drugs, such as acetyldaliacid and clopidogrel, increase
the risk of major hemorrhage in patients taking faramn. The balance between
preventing vascular occlusion and causing excesesdbilg with aspirin depends
critically on the absolute thrombotic vs hemorrltagisk of the patient (23).
Nevertheless American College of Chest Physicia®&QP) recommended
combination of aspirin with warfarin or even tripg@tithrombotic therapy (warfarin
and dual antiplatelet therapy) for prevention ofoc@ry disease in some specific
conditions with meticulous monitoring anticoagultmrapy (24).

2.1.2.1.2. Protein binding displacement

Warfarin is highly bound to serum albumin (97-99%).
Unbound fraction of warfarin is increased by theptacement of the binding site
caused by the coadministration of numerous druggaired renal or liver function
and hypoalbuminemia also change the binding prmserf warfarin to plasma
proteins. Tatsumie et al found that ethanol, whishused as a pharmaceutical
excipient for injections, changes the stereoselechinding properties of warfarin
enantiomers. Unbound fractions of both the S- Rrehantiomer were increased by
ethanol, therefore both the physicochemical intewsas and pharmacokinetic
interactions between drugs and pharmaceutical exdtg should be considered (25).
Conventional non-steroidal anti-inflammatory drySAIDs) are influence alteration

of warfarin pharmacokinetic property with high miot-binding mechanism such as
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ibuprofen (26). Hence co-medication of warfarin &d8AIDs can increase risk of
bleeding episode.

2.1.2.1.3. Warfarin absorption alteration

Some drugs, such as cholestyramine, may preveor@imn
of warfarin when coadministered. The outcome isduction in the anticoagulant
response. Of concern has also been the possithilittychanging formulations could
result in changes in warfarin bioavailability, wistiterations in therapeutic response
(27). Small population of clinical studies found s@nificant different amongst
distinct brands of warfarin. They showed similagasling target INR achievement
and safety profile (28-29). One systematic reviavd aneta-analysis assessgil
articles studied warfarin (Coumadin)hesestudies showed generic and brand name
warfarin performed similarly with respect to cliaicend points such as INR,
frequency of adverse events, and number of requiosé adjustments unless One of
the cohort studies found a small but significantrdase in INR in patients using the
generic drug, although it did not translate intéfedences in morbidity or mortality
(30).

2.1.2.1.4. Modulation of warfarin metabolism

Main metabolism path way of warfarin involves tozgme
CYP, especially CYP2C9, with less influence of C¥ARland CYP3A4. Therefore
drugs metabolized primarily by cytochrome P patly wassibly risk to interact with
warfarin. For instance, rifampicin can induce atyiwf cytochrome P 450 isoenzyme
2C9, patients receiving both rifampicin and warfarprobably enhance of
thromboembolic complications caused by warfarinvagtlowering (31). Statins or
HMG-CoA reductase inhibitors possibly interact WBNP2C in various intensities, in
particular 2C9, by CYP2C enhancement in endothek#k. Fluvastatin can enhance
the expression of some hepatic CYP enzymes, aneépgsrted to be extensively
metabolised by CYP 2C9 in the liver, while 10% ofSuvastatin is metabolized,
mainly by CYP2C9 (32-34). Patients taking many drugth warfarin should aware
complications resulting from drug interaction, besm several drugs are particularly
metabolized via cytochrome P 450 enzyme, in pddicCYP3A4 isoenzyme as

shown in Figure 4 (35).
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CYTOCHROME P-450 DRUG INTERACTIONS Michalets

Table 1. Cytochrome 3A4 Isoenzyme: Substrates, Inducers, and Inhibitors? 3.9 10.16.17.19-117

Cannabinoids
Clarithromycin

Mibefradil
Miconazole

Dexamethasone
Ethosuximide

Erythromyein Nefazodone Phenobarbital
Fluconazole Nelfinavir Phenytoin
Fluoxetine Norfloxacin Primidone
Fluvoxamine Quinine Rifabutin
Grapefruit juice Ritonavir Rifampin
Indinavir Saquinavir Troglitazone
Itraconazole Sertraline

Ketoconazole Troleandomyrcin

Omeprazole (slight)

Zafirlukast

Substrates
Alfentanil Diazepam (minor) Ketoconazole Quinine
Alprazolam Diltiazem Lansoprazole (minor) Rifampin
Amitriptyline (minor) Disopyramide Lidocaine Ritonavir
Amlodipine Donepezil Losartan Saquinavir
Astemizole Doxorubicin Lowvastatin Sertraline
Atorvastatin Dronabinol Mibefradil Tacrolimus
Busulfan Erythromycin Miconazole Tamoxifen
Cannabinoids Estrogens, oral Midazolam Temazepam
Carbamazepine contraceptives Navelbine Terfenadine
Cisapride Ethosuximide MNefazodone Testosterone
Clindamycin Etoposide Nelfinavir Triazolam
Clomipramine Felodipine Nicardipine Verapamil
Clonazepam Fentanyl Nifedipine Vinblastine
Cocaine Fexofenadine Nimodipine Vineristine
Cyclobenzaprine [fosfamide Nisoldipine R-warfarin

(demethylation) Imipramine Ondansetron Zileuton

Cyclophosphamide Indinavir Paclitaxel
Cyclosporine [sradipine Pravastatin
Dapsone Prednisone
Dexamethasone Quinidine
Dextromethorphan

Inhibitors Induicers
Amiodarone Metronidazole Carbamazepine

Figure 4. Numerous drugs metabolized through CYP3A4 isoerz(3h)
2.1.2.1.5. Interruption of the vitamin K cycle

By far the most important drug in this category is
acetaminophen. Thijssen et al suggests that ttesaiction is caused by N-acetyl (p)-
benzoquinonimine, the highly reactive metaboliteaocétaminophen responsible for
hepatic injury following acetaminophen overdose. erHpeutic doses of
acetaminophen yield some of this metabolite, whidhibits vitamin K-dependent
carboxylase, a key enzyme in the vitamin K cycl86)( Acetaminophen or
paracetamol at 2 grams or 4 grams daily can pattenthe anticoagulant response
produced by warfarin. Clinicians should be awaretho$ clinically significant and
underestimated interaction (37-38). Moreover thpdpyothrombinemic response to
warfarin is influenced by vitamin K status, whick ¢onverted to be vitamin K2
(menaquinone) by intestinal microflora. . Many bidtics can alter the balance of

intestinal microorganisms, therefore effect of emdigulant is possibly elevated and
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hemorrhagic risk could be concerned in this cirdamse (39-40). Although

interactions of this type are predictable, theipression is highly variable. Holbrook
and colleagues have sensibly urged caution whememtication of any antibiotics

with warfarin are needed, but some antibiotics ahibit the hepatic metabolism of
warfarin and therefore merit special consideratiéh). As shown in retrospective
cohort study of Glasheen et al, among acutely utpatients, oral antibiotics

(azithromycin, levofloxacin, and TMP/SMX) increatiee incidence and degree of
overanticoagulation (42).

2.1.2.2. Drug- herb interaction or Drug- food iatetton

Complementary and alternative medicine productsngusi
amongst warfarin-treated patients are potentianaiha in anticoagulation control.
Some patients miss to tell their physicians thaythre using such products, and
physicians rarely ask. Excessive anticoagulatiassociated with a substantial risk of
serious bleeding, while inadequate anticoagulatiorcreases the risk of
thromboembolic events. Main mechanism of drug-hetéraction associates with P-
glycoprotein, a well known drug transporter, andyeme CYP450. All CYPs are
subject to inhibition or induction by a variety génobiotics, including drugs and
herbal medicines. Expression of CYP3A4 is reguldtedhe nuclear factor pregnane
X receptor (PXR/ NR112), which is activated by aiety of structurally distinct
ligands, including certain herbal components swulst John's wort (43). St John’s
wort (Hypericum perforatum) is effective for mild to moderate depressionJ&in’s
wort raises the activity of P-glycoprotein, and rgases the elimination of drugs.
Probably via these mechanisms, it has been shovwadt@e the plasma concentrations
of warfarin (44).

Furthermore danshen, a Chinese herb commonly used i
mainland China for the treatment of atherosclerodsted disorders, can increase the
bioavailability of both R- and S-warfarin, thus ggarating the anticoagulant response
to warfarin. Not surprisingly, patients receivingadarin therapy may present with
gross overanticoagulation and bleeding complicatismen they also take danshen.
Danshen can affect hemostasis in several waysudimg inhibition of platelet
aggregation, interference with extrinsic blood adation, antithrombin Illl-like

activity, and promotion of fibrinolytic activity,ahshen should be avoided in patients
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taking warfarin due to the risk of these pharmaceic and pharmacodynamics
interactions (45).

Coenzyme Q10, is another dietary supplement, pgssib
aggrandizeprocoagulant properties by resulting in a signiiicecrease in the total
clearance of both R- and S-warfarin without otheechanisms related to
hypoprothrombinemic response reduction, even aiteraof protein binding, and
absorption and distribution of S- and R-enantiomekfhough coenzyme Q10
interacting warfarin had been reported in few casils no evidence based of well-
designed studies, patients receiving concomitaragy with warfarin and coenzyme
Q10 should be closely monitored (46).

Ginger has been found to be a potent inhibitohadrhboxane
synthetase with potential effects on bleeding timad ginkgolide B, a potent
inhibitor of platelet-activating factor, have besmspected to be a causative factor of
spontaneous bilateral subdural hematomas (47-4Bhodgh both of ginger and
ginkgo ingestion at recommended doses do not gignily affect clotting status, the
pharmacokinetics or pharmacodynamics of warfarin healthy subjects, The
significance of herb—drug interactions in elderlgtipnts receiving warfarin or in
patients taking higher than recommended doses orbications of these herbal
medicines has yet to be established. (47-49). Avem® of hemorrhage should be
suggested for patients taking warfarin with thesebg.

Vitamin K is a fat soluble vitamin which is rich leafy green
vegetables. Dietary vitamin K intake, theoreticalilyfluences warfarin activity by
substitute for malfunctioning vitamin K in vitamiK cycle. Increased vitamin K
intake was independently associated with underdaign and decreased intake with
overcoagulation. Franco et al had found that biotheiases and decreases in vitamin K
intake are independently and directly associatat INR instability. The vitamin K—
enriched diet had a more rapid effect on INR tHendepleted diet, reaching statistical
significance on day 4 versus day 7 (50). The végialtamin K intake in stable
patients did not affect their stability of anticodation, likely due to their consistently
high intake and thus a greater body store of phviloones for steady clotting factor

activation. Conversely, in unstable patients beeaigheir consistently lower vitamin
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K intake body stores of the vitamin could be degdetmore rapidly (51). Since
warfarin resistance is probably caused by highkmtaf vitamin K containing diets.

Dietary fat could also affect anticoagulation resg® to
warfarin through its effect on vitamin K absorptiolt is estimated that a meal
containing over 35 grams of fat maximizes vitaminokal bioavailability (52).
Consistency of dietary vitamin K intake should baimained for INR stability in
particular patients taking warfarin. The patients warfarin should not alter their
vitamin K intake by more than 250-500 mg/day inesrtb maintain stable and safe
anticoagulation regimens (53). Physicians shouldcem in vitamin K intake of
patients with instability INR, especially vegetausa Patient education is necessary for
understanding the problems caused by unintendddrged high intake of vitamin K,
which may thus prevent unnecessary exposure therdgeutic INR values and risk
of thrombosis.

2.1.2.3. Drug-disease interaction

Hepatic dysfunction potentiates the response tofamar
through the impaired synthesis of coagulation factéNR measurements could be
varied amongst liver impaired patients. Hypermeliabstates produced by fever or
hyperthyroidism increase warfarin responsivenessbgbly by increasing the
catabolism of vitamin K-dependent coagulation fest(l, 54). Especially, thyroid
diseases can modify primary and secondary haenmsiad lead to bleeding and
thrombosis. The possible pathophysiological medmsiare thyroid hormone excess
or deficiency, autoimmunity or a direct mechanigiéct of an enlarged thyroid gland.
An influence of overt thyroid dysfunction on oratamin K antagonist sensitivity
exerts the effect of vitamin K antagonists and lbéeptiated in thyrotoxicosis and
attenuated in hypothyroidism. Hypothyroid patierdgquire higher dosages to obtain
the target INR compared to euthyroid anticoagulapedients and, conversely,
hyperthyroid patients require a reduced dosagesdahr the target INR (55). More

frequent INR monitoring is needed for patientsiglkivarfarin with specific disease.
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2.2. Optimal monitoring anticoagulation

As complexity of warfarin characteristics, varistief anticoagulation
response challenge healthcare providers to imptbeeapeutic outcome by many
strategies implementation. However, the coaguldiime, a crucial indicator assessed
blood coagulation status of anticoagulated patieass prothrombin time and
international normalized ratio (INR), varies in mdualized patients and types of
coagulometer. Moreover integrated numerous facédiscting pharmacokinetic or
pharmacodynamic properties of warfarin influencentensify procoagulant or even
potentiate anticoagulant effect of warfarin. Mekiais speculation of various effects is
possibly able to avoid oscillated INR values amgling to achieve desirable clinical

outcome as followings.

2.2.1. International normalized ratio (INR)

Monitoring anticoagulation therapy is processed the measured
international normalized ratio (INR). Coagulatioabbratories are important for
dosage adjustment. The prothrombin time (PT) redpdo a reduction of three of the
four vitamin K-dependent procoagulant clotting @ast(such as factor IlI, VII, X) that
are reduced by warfarin at a rate proportionalheirtrespective half-lives. Thus,
during the first few days of warfarin therapy, tA& reflects mainly a reduction of
factor VII, the half-life of which is approximatefyhours (1). Most laboratories report
prothrombin time (PT) results using INR togethethweither seconds, and seconds
and PT ratio. Reporting of PT results exclusivelyNR at 99.9% in 2001 US survey
(56).

However, PT monitoring of warfarin treatment is stdndardized when
expressed in seconds, as a simple ratio of thergaiplasma value to that of plasma
from a healthy control subject, or as a percentafjeiluted normal plasma. A
calibration model (1, 57), which was adopted in 298 now used to standardize
reporting by converting the PT ratio measured i local thromboplastin into an
INR, calculated as follows:

INR= (PTpatient /PTcontro5 ISl
INR are derived from the international sensitivitgdex (ISI), a

guantitative measurement of the responsivenessdofidual thromboplastin reagents
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and prothrombin time (PT) test systems. This isaioleid from the comparison of the
local PT results with those of a WHO thromboplastimernational reference
preparation (IRP). The international sensitivity dem (ISI) characterize
thromboplastins and it is obtained by comparisotheflog PT results of 20 normals
and 60 stabilized patients (over 6 weeks on angglaat treatment), with the local PT
reagent manual PT tests plotted against log PThersame plasmas using the same
species WHO IRP. The lower its ISI implies the ¢geasensitivity of the local
thromboplastin. Although the ISI corrects for magiififerences in PT results between
test systems (reagent or coagulometer combinatiges}kistent INR disagreement
between results with different test systems is deedly observed. (58). Source of
thromboplastins might involve bias of INR which @bioe found slight bias in INR
for human compared with rabbit thromboplastins hwitacceptable level of clinical
relevance. Ongoing stability monitoring of World &iidn Organization thromboplastin

international reference preparations is recommeisied

2.2.2. Dose management of warfarin
Appropriate intensity of anticoagulant and therapeIlNR control are
major factors testifying therapeutic effectivenddsalthcare providers manage dosage
regimens of anticoagulated patients with comprekienknowledge related to
anticoagulation therapy and manipulate multidisogoly system to ameliorate clinical
outcome.
2.2.2.1. Initiation and maintenance dose of wanfari
INR modification after initiation dosage of warfaroccurs in
two or three days, meanwhile anticoagulation effextds several days. Overlapping
heparin or low-molecular weight heparin with waifiatherapy should be managed
when a rapid anticoagulant effect is demanded,| uh# INR has been in the
therapeutic range for at least 2 days. A loadingedaf warfarin is not recommended
(1). Low dosage is recommended for warfarin iniatin particular Asians. Owing to
genetic differences in drug metabolism across etlgnoups may account for the
variable response observed with warfarin (60). Aerpstudy of genetic prevalence,
CYP2C9*1/*1 and VKORC1 haplotype AA are the mostmeoon among the

Northern Thai populations (19). Dosing with low dogf warfarin may lessen the
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complication risk and pharmacogenetic factor coalkttount for warfarin dose

variability. Furthermore, time to steady state @frfarin varies by genotype; 3-5 days
for CYP2C9*1/*1 to 12-15 days for CYP2C9*1/*3. Warin dosing guided by

pharmacogenetics and non-pharmacogenetic factarsl d® beneficial for a more

proper starting dose and this could lead to a rfaasthievement of the best
maintenance dose to minimize the patient risk §19,

In geriatric patients, dose requirement for patieaver 60
years decreases with increasing age, possibly @aeréduction in the clearance and
plasma albumin with age (1, 62). Since age incngasprrelates with liver volume
decreasing, the fall in functional hepatic masstridoutes to the increase in target
organ sensitivity by demonstrating a significantrelation between liver volume and
dosage, in addition to the negative correlatiorwbeh age and dosage (6Gender
also influences dose, with women requiriegs warfarin to maintain a therapeutic
INR than men at an equivalent age. Therefore thimalimose of warfarin should not
more than 5 mg per day in geriatric patients (G4 correlations between warfarin
dose and the variables body surface area, bodyntheagd body weight also affect
anticoagulation responsiveness, even the latteluen€ing a small significant
contribution to warfarin dose requirements in tagression model (65). This may be
the cause of lower warfarin dose in Asian countitie® in European countries.

Furthermore, other contributing factors as dru@rattion or
disease state should be concerned. Amiodaronesggidntly prescribed concurrent
with warfarin. Its pharmacokinetic interaction welinticoagulant causes bleeding risk
in particular geriatric patients. Patients with Clduld also risk to hemorrhagic
episode. Low initiation dose with prudential doséjuatment could reduce
thromboembolic and hemorrhagic complications, aratenfrequent INR testing is
needed in the first period of warfarin initiatioh) (

In patients beginning anticoagulant therapy, theRIN
monitoring is recommended to start after the ihtiigo or three doses, meanwhile the
patients receiving a stable dose of anticoagulartsrecommended to be monitored
INR at an interval of no longer than every 4 wegs Nevertheless, patients in stable

condition with a prosthetic heart valve who are itwed at an anticoagulation clinic,



Fac. of Grad. Studies, Mahidol Univ. M. Sc. In Pharm. (Clini¢zharmacy) / 19

a 6-week interval between INR determinations daasimcrease the biologic risk of
thromboembolic or hemorrhagic events (66).

2.2.2.2. Management in Non-therapeutic INR

INR value is a principle indicator for evaluating
anticoagulation response. High INR value shows -awgicoagulation with
hemorrhagic risk, while low INR value means undatiagulation with potential
thromboembolism. Dose adjustment is required fonaiga these non-therapeutic INR
with cautious consideration of other contributi@ctbrs. It ranges in 5 to 20 percent
dosage adjustment of previous dose. Patient adte@uld be a major cause of the
variation of INR value, adherence assessment shmildone before dose adjustment
is considered. Moreover, INR value should be pravwed it is the actual value for the
individualized patient, because more work load falthcare providers could
accidentally cause the wrong INR value.

For patients INR above therapeutic range more Hhatosage
management depends on severity of symptom and By as described in Table 2
(2).
Table 2. Recommendations for managing elevated INRs ordbigein patients
receiving vitamin K antagonists (1).

Condition Management
INR more than therapeutiq e Lower the dose or omit dose, monitor more frequyerathd
range but <5; no resume at the lower dose when INR therapeutic ratge
significant bleeding only minimally above therapeutic range, no dosaicédn

may be require@Grade 1C).

INR >5 but <9; no e Omit next one or two dose, monitor more frequerthd
significant bleeding resume at appropriately adjusted dose when INR| in
therapeutic range. Alternatively, omit dose andegiitamin
K1 (1-2.5 mg po), particularly if at increased rigkbleeding
(Grade 1C). If more rapid reversal is required because |the
patient requires urgent surgery, vitamin K15<ng po) can
be given with the expectation that a reduction h&f tNR
will occur in 24 h. If the INR is still high, addtinal vitamin
K1 (1 to 2 mg) can be giveiGrade 2C).
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Table 2. Recommendations for managing elevated INRs ordbigein patients

receiving vitamin K antagonists (1) (continued).

Condition Management

INR > 9; no significant Hold warfarin therapy and give higher dose of vitark
bleeding (2.5-5 mg po) with the expectation that the INRIviE
reduced substantially in 24-48(6rade 1B). Monitor more
frequently and use additional vitamin K if necegsar

Resume therapy at an appropriately adjusted dose WR

is therapeuti¢Grade 2C).
Serious bleeding at any e Hold warfarin therapy and give vitamin K (10 mg slpw
elevation of INR IV infusion), supplemented with fresh frozen plasmoea

prothrombin complex concentrate, or recombinanttofag
Vlla, depending on the urgency of the situatiorawiin K
can be repeated g 12(Grade 1C).

Life-threatening bleeding e Hold warfarin therapy and give fresh frozen plasia,
prothrombin complex concentrate or recombinant oiact
Vlla, supplemented with vitamin K (10 mg by slow IV

infusion). Repeat, if necessary, depending on (&Rade

1C).
Administration of vitamin e In patients with mild to moderately elevated INRghout
K major bleeding, give vitamin K orally rather than

subcutaneousl{Grade 1A).

INR more than therapeutiq e Lower the dose or omit dose, monitor more frequyerathd
range but <5; no resume at the lower dose when INR therapeutic ratge
significant bleeding only minimally above therapeutic range, no dosaicédn

may be require@Grade 1C).

2.2.3. Factors contributing uncontrolled anticoagulation effect

Many documents described oscillation effects of IBRJI attempted to
find the risk factors for the best clinical outcomath less complication risk.
Comprehensive knowledge of all constituents infiieg anticoagulant
responsiveness is required for effective anticagtgad control. There are many

factors affecting warfarin activity and complicatiask as follows.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. In Pharm. (Clini¢zharmacy) / 21

2.2.3.1. Patient characteristics

Older age, female sex and small body size resulbvindose
warfarin and low target INR as described in humsrstudies. Stroke can occur in
elderly patients, warfarin dosing should be congdebetween risk and benefit (67).
Genetic mutations involve in target INR determioatiand dosage regimen. The
ACCP (American College of Chest Physicians) hadmenended initial warfarin
dose in specialized status that the patients wkodabilitated, malnourished, have
CHF, have liver disease, have had recent majoresyr@r are taking medications
known to increase the sensitivity to warfarin (amiodarone), the initiation dose are
recommended to be less than 5 mg with subsequsmglbased on the INR response
(1). However, the patients receiving hemodialysid ethose with target INRs less than
3.0 were at higher risk for falsely elevated resuBecause blood for these INR
measurements was frequently drawn prior to hemyslglvia a central venous
catheter (CVC), whereas the therapeutic repeat lesmygere drawn via a peripheral
vein. CVCs are prone to complications, includingothbosis, necessitating the need
for periodic instillation of heparin into the lumen the line. It has been hypothesized
that heparin contamination of blood samples cadl@dtom CVCs may compromise
INR reliability. Adjustment of warfarin dosing baken falsely elevated INR values
increases the risk of treatment failure or thronb38).

2.2.3.2. Target INR

Target INR of warfarin management varies among$epis
taking warfarin. It depends on indication of wanfargenetic factor, disease state,
especially anticoagulation responsiveness. Mogtatients need target INR in 2 to 3
for control thromboembolic disease. For Thai pdiefow target INR is probably
suitable, because of the small body size compaitdAynericans and potential risk
of bleeding by ethnicity and genetics. Many studsé®ewed that Asians could be
managed with low target INR to avoid hemorrhagek rand manipulating INR in
therapeutic range (69-71). Nevertheless, Target thfermination should base on
warfarin response in individualized patients witbhnsidering other contributing
factors and it could be adjusted when coagulatiatus of patient is changed by any
situations such as advanced age, drug interactaoted amount of vitamin K intake,

malfunction of hepatic caused by alcohol consunmpdineven by viral infection.
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2.2.3.3. Frequent INR testing

Frequency of monitoring also may have a major éftecthe
outcome of warfarin therapy, decrease fluctuationanticoagulation status, and this
action leads to increase the therapeutic benefitdatrease the potential for adverse
events (72). More frequency of INR testing make endrance to detect deviated INR
values and the physicians can solve it before cimatmin could occur. In the present,
INR monitoring is frequent in the first few days every three days until it reaches
therapeutic INR level. For stable INR, 4-week iagdris recommended in ACCP
guideline, however 6-week interval could be implaeted for patients in
multidisciplinary approached clinic (1, 66). Nevesless, Appointment of patients
taking warfarin in countries with shortage of hbedtre providers, rarely follows this
guide. Distance of their houses and the hospdal kime for waiting their physician,
high work load of physicians are considerable aldetafor proper interval-INR
monitoring.

2.2.3.4. Drug interaction

Pharmacokinetic and pharmacodynamic propertiesasfann
are complicated, these characteristic propertiascease unpredicted anticoagulation
response. Drug interaction can also alter pharmaeb& of warfarin, resulting in INR
result deviation and anticoagulation response alter. As prior mention, drug
interaction is enumerated to be various types saghdrug-drug, drug-food, drug-
disease, drug-herb, drug-dietary supplement intierac Many patients, who take
many medicines or have many diseases, may undémgoniboembolic or even
hemorrhagic risk through these drug interactions.

Moreover, alcohol is another factor which is aldeiriteract
with warfarin. Prevalence of alcohol drinkers waghler in male than female for six
times. The national survey of Thai populations king alcohol in 2007, had found
28.4% of all populations experiencing alcohol canption in one year ago and 22.7%
of current drinkers; people had recently drunk latdoin 30 days ago. From this
survey, 14.5% of populations had a binge drinkinghsas more than 6 cans or 3 large
bottles of beer, or more than 5 glasses of spoitslrank wine for more than 5 glasses
or a half of bottle at once (73). This report reféehigh risk of developing alcohol-

induced liver disease, which could lead to insight clotting factor productions with
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potential hemorrhagic risk in particular patiergking warfarin. Although women had
lower rate of pattern alcohol drinking than ment Wwomen had a higher relative risk
of development of alcohol-induced liver diseasernayeasing alcohol intake than men
(74).

Furthermore, long-term alcohol consumption has railai
potential to increase the clearance of warfarirt, ibgestion of even relatively large
amounts of wine had little influence on the PT ormal volunteers who were given
warfarin. The increased antithrombotic effect ofrfaan involved protein binding
interactions and decreased warfarin metabolismutiiradhe cytochrome P450 (CYP)
enzyme system. With regard to the CYP enzymes,halcas predominantly
metabolized through CYP2EL1, but it is also brokewnl by CYP3A4 and CYP1AZ2.
With small amounts of alcohol, the CYP2E1 pathwayot a predominant route of
metabolism, but with heavy consumption CYP2E1 d#stiis increased almost 10-
fold. CYP3A4 and CYP1A2 also contribute to alcohwtabolism and are important
enzymes involved in drug metabolism. CYP2E1 agtiviries among individuals. In
people with low CYP2E1l activity, alcohol is lesspdadent on CYP2E1l for
metabolism, and the potential for alcohol-drug rat&ons increases because of the
shift to the other CYP enzymes for metabolism (The low concentration of alcohol,
at as low as 0.1 vol% (17 mM), can allostericalibit S-warfarin metabolism
resulting in structural changes in the binding siteCYP2C9, with partially serum
albumin binding. Alcohol in medical preparationsultb potentially interact with
warfarin (76). Deliberation of all factors influeng anticoagulation response will
help to detect problems resulting in appropriateagament.

2.2.3.5. Patient adherence

Warfarin therapy needs long term to treatment, anthe
patients have to take anticoagulant for life-lobgintentional omit dose could occur
during therapy. Poor adherence of patients takiagfatin would be the causative
factor of instability anticoagulation control andriation of INR. Kimmel et al found
that nonadherence was associated with underantitadeogn and out-of-range INRsS
but not overanticoagulation, meanwhile a significassociation had been found
between underadherence and underanticoagulatioa-fdlal increase in the odds of

underanticoagulation could be caused by one omingsed doses in each week. And
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patients, who took warfarin over than 10% of days&re potential risk to be
overanticoagulation (77). Many strategies had imgleted to encourage adherence
such as warfarin clinic. Patient education is apanmant role of healthcare providers
to acknowledge patients for increasing adhereruveering potential drug interaction
with alcohol or even other drugs and herbal mediand decline of self-medication
(78-79).

2.2.3.6. Vitamin K intake

Vitamin K is an essential element in coagulatioaceae. It is
derived from food and from the microflora of thet.gdor consideration of source of
vitamin K, green leafy vegetables are high, fruitl zereals low, and meats and dairy
products intermediate in concentration. In facg ifitestinal absorption of vitamin K
from plant sources ranges from 30% to 70% of th@iahocontent determined by
extraction. Dietary vitamin K is absorbed in theadinbowel, is incorporated into
chylomicrons, and appears in the lymph. Since ptjewith biliary obstruction or
taking broad spectrum antibiotic drug, potentidige to bleeding episode resulting
from vitamin K deficiency (80). The changes in wiia K intake play a major,
independent role in INR fluctuations in patientsinig oral anticoagulants. Stability of
anticoagulation control could vulnerably change patients with constantly low
vitamin K consumption. Thus, stable vitamin K irgaks an essential aspect of
anticoagulation therapy that must be actively padshy clinicians, nurses, dietitians,
and pharmacists. However, gaps in knowledge abaudtavin—vitamin K interactions
were identified among health care providers who neel patients taking

anticoagulants (50-51).

2.2.4. Anticoagulation management

The health care system is important in anticoaguiananagement. In the
past, many studies expressed the advantages omtiftedisciplinary team in the
collaborative anticoagulation management for thigepaicare. Several strategies are
implemented in anticoagulation clinic or called faain clinic. In this system, the
pharmacist acts major role to improve patient etioca warfarin-therapy problem
resolution, complication risk reduction for bett#inical outcome. The outcomes of

many studies found that pharmacist-managed antita@ggn service decreased



Fac. of Grad. Studies, Mahidol Univ. M. Sc. In Pharm. (Clini¢zharmacy) / 25

bleeding complications, death rates, length of hakpgtay, costs of treatment even
who starting warfarin for the first time (81-83)néther benefit is an improvement of

compliance showed in a case-control study at aeldegching general hospital in

Massachusetts (84). However many studies in Astamtcies presented the outcomes
as same as in the European countries.

Chan FWH et al performed a prospective randomitiedcal study at the
anticoagulation clinic of a teaching hospital inngoKong (85). One hundred and
thirty-seven patients were recruited and completed study. Patients in the
pharmacist-managed group (n=64) were in the taigBt 64% of patient time and
59% in the physician-managed group (n=69) (P < 1).0The incidence of major
thromboembolic events or bleeding was not sigmifiadifferent in two groups. The
cost per patient per month in the pharmacist-mahggeup (US$ 76 + 95) was lower
than the physician-managed group (US$ 98 + 158)<(®.001). The patient
satisfaction was detected by the satisfaction quesdire (PSQ)-18, which assessed
general satisfaction, technical quality, interpaedananner, communication, financial
aspects, time spent with clinician and accessybdihd convenience. The PSQ-18
score of the pharmacist-managed group was higherttiat of the physician-managed
group (3.6 £ 0.3) (P < 0.001). Benefits of multaminary approach in warfarin clinic
are well described for many years. However, thdutam of patient care system has
been advanced, in foreign countries, the self-mamagt is recently implemented for
therapeutic outcome improvement with quality oé lih anticoagulated patients. This
novel strategy needs meticulous training of deuisgruction with dosage adjustment
regimen and multidisciplinary team for consultatidime self-management is limited

for well-trained patients.

2.2.5. Point-of-caretesting

Warfarin is an effective medicine for the preventiof thromboembolic
diseases. Because warfarin is widely used and d@eresl a narrow therapeutic index
drug with various pharmacokinetic and pharmacodyoaproperties, several
strategies of patient care have been suggestedatage the work load increasing.
Although the pharmacist-managed anticoagulationniccli experienced better

anticoagulation control, less variation in INR teatues and less adverse events than
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the traditional group, bleeding episodes had beend among patients managed by
pharmacist-run anticoagulation clinic (83, 86-88)equency of monitoring also may
have a major effect on the outcome of warfarin apgr decrease fluctuations in
anticoagulation status, and this action leads toesse the therapeutic benefit and
decrease the potential for adverse events (72).90lion is the point of care testing
(POCT) devices with concerning about accuracy, ipi@t and reliability. There are
many studies conducted to prove these propertiesiparison between point of care
devices and laboratory resulted in acceptable letioa, they give the accurate and
precise outcomes of INR measurements (89-92).

There is a study conducted in Thailand about th@pasison of INR
measurements with the portable monitor and labprateethods and processed by
Sirithunyanont et al in the heart clinic of Bangkdkart Institute, Bangkok Hospital.
This study demonstrated that the CoaguCheck hasptitential to improve the
management of patients receiving long term warfabp decreasing patient
inconvenience related to laboratory-based INR nreasent, increasing patient
compliance with INR monitoring and facilitating foerform more frequent INR
testing (93). However some limitations of POCT desgi were discovered that the
accuracy and precision of INR measurement decreabed INR increased (89-90,
93-94). There is one study revealed lack of acqudcdPOC device and suggest to
restrict its use for monitoring oral anticoaguldrgrapy (95). Dorfman DM et al found
that INR values generated by POC monitors exhibgitve bias for INR values at the
high end of the anticoagulation range (89). Poa¢mtxplanations for deviation of INR
measurement are the possibility of problems wittCRf@vices or procedure such as
inaccuracy of the measurement system related toatiar between different
individual POC monitors, the calibration of thettesrip lot by the manufacturer,
deterioration in the individual test strips empldyer by inappropriately handled QC
samples, or other unmeasured patient variables aschutritional status and diet.
Antiphospholipid antibodies of hypercoagulable @atihave been also demonstrated
to reduce the accuracy of POC devices (96-97). Bliengh some deviated INR
measurements unable to change the patient managelNéh will be retested if
correlation between INR result and clinical appeeeadoes not occur or INR value

seems to deviate unexpectedly from prior pattedds. (
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When anticoagulation testing is performed by thé&éep#& in the home
setting, two strategies can be applied: patierittesting, when patients test their own
PT-INR and call in results to the physician’s ddfior anticoagulation service for
warfarin dose adjustment, and patient self-managgnaden patients are trained and
allowed to manage their own warfarin therapy basetheir own self-test results (98-
99). The value of patient self-testing has beerudwmmnted. Gardiner C et al conducted
a prospective study to determine the accuracy ahability of POC test INR results
measured by patients. They found excellent corogldtetween the INR results from
the CoaguCheck S and laboratory method (r = 0v9if), 85% of CoaguCheck S with
the result they obtained and 77% preferred selirgg100). One way to assess the
quality of the oral anticoagulation therapy is timathin therapeutic range. The
evaluation of time within therapeutic INR targenga was shown no significant
different or superior results in POC device-usedugrcompared to control group.
Although, time within therapeutic range is a suategendpoint, the result of time
within therapeutic INR target range is highly degemt of the therapeutic INR target
range and the frequency of testing. These make ansgn between studies difficult
(101-103). Coagulation assessment utilizing PO@rtelogy is an effective, useful
and efficient tool and can be advocated in appad@tlinical settings. It has improved
result the result turnaround time in outpatienticaatgulation clinics which require
immediate results reporting. The patients with peenous access or have limited
accessibility for clinic follow-up also benefit thwgh capillary fingerstick POC
assessment or home POC use (104). Because of tGedB@ce’s advantages, POC
device is widely used in many countries and usefuelf-monitoring patients. The
National Academy of Clinical Biochemistry recommeddthat the use of point-of-
care devices be considered a safe and effectigenattve to laboratory prothrombin
time (PT) testing for oral anticoagulation monitgyiand management in a clinic
setting (Strength B, Levels Il and Ill), hemostasienitoring in the hospital setting
(Strength B, Levels | and IlI) by patient self-testéor appropriately trained and
capable individuals (Strength B, Levels I, Il anfj (105). For the best outcome of
oral anticoagulation therapy monitoring, the pasesuitable for using POC device

should be trained before use the device.
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CHAPTER Il
METHODOLOGY

Materials
1. Data collection form for patient’s profile and INBcords (Appendix A)
2. Warfarin Booklet (Appendix B)
3. Questionnaire for patient’s satisfaction evaluafiatervention group
(Appendix C)
4. Questionnaire for patient’s satisfaction evaluat@ontrol group
(Appendix D)
5. Warfarin calendar (Appendix E)
6. Consort statement (Appendix F)

Methods

3.1. Definition of terms

The term used throughout the study are definedl&siing:

Warfarin Clinic Service was established in June 2007 according to the
Hospital policy. This service is defined as thelalmbration between physician, nurse
and pharmacist to optimize warfarin therapy usingjtisisciplinary approach. The
aim is to improve anticoagulation control and desee adverse drug events. INR
measurement of patients participating in warfarimic will be performed by
CoaguChek. All patients will be evaluated by clalipharmacists before being seen
by the participating physicians. The clinical phanists evaluate potential risks of
undesired outcomes of anticoagulation therapy, asgbatient’s status or disease state
effecting pharmacokinetic or pharmacodynamic of faram, drug-drug interaction,
drug-food interaction, non-adherence, thromboersbavent and hemorrhagic
complications, then report to the doctor with sigfiges of appropriate solution. The

clinical pharmacist facilitates adherence of pasidoy providing education of patients
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about warfarin and the importance of self-care bemaleading to appropriate
outcomes of therapy. Moreover, clinical pharmacssiggest dose adjustment through
OPD card. The doctors review drug related problerf@mation and make decision
on dose adjustment, drug selection, complicationagament and follow-up time. All
cases, which have received interventions, will diétved-up in the next visit. The
service time of warfarin clinic is according to tB8ardiology and Cardiovascular and
Thoracic Clinic service, which include Tuesday dimairsday morning. Four specialist
physicians of the Cardiology and Cardiovascular @imaracic Surgery will participate
in this service.

Major bleeding eventis defined as the event involving fatal bleeding,

and or symptomatic bleeding in a critical area or orgauch as intracranial,

intraspinal, intraocular, retroperitoneal, intréi@rlar or pericardial, or intramuscular

with compartment syndrome, arat bleeding causing a fall in hemoglobin leveR6f
g/ L (1.24 mmol ) or more, or leading to transfusion of two or margts of whole

blood or red cells. This definition is based oniscdssion held at the meeting of the
subcommittee of Control of Anticoagulation at tlbScientific and Standardization
Committee Meeting of the ISTH in Venice (106).

Thromboembolic eventsare defined as obstruction of blood vessel with
thromboembolic material carried by the blood strdanm the site of origin to plug
another vessel associated with either one of th@nmg situations.

- Cerebrovascular accident (CVA)or stroke is defined as a
sudden neurological deficit that persists for mibr@an 24 hours with a computerized
tomographic brain scan that is negative for primatsacranial hemorrhage (69, 107).

- Transient ischemic attack (TIA) is defined as a sudden
neurological deficit that persists for less thaqual to 24 hours (69).

- Valve thrombosisis defined as impairment of the valve by
the deposition of thrombus on the valve, documented two-dimensional
echocardiography or surgery and resulting in hemadyc dysfunction (107-108).

- Peripheral or systemic embolism is defined as the
occurrence of acute ischemic caused by an artemabolism, documented by

angiography or surgery (87, 107).
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Warfarin therapy problem is defined as drug interaction, non-
compliance and medication error in accordancentiriigs from studies conducted by
Sapoo and Liabthawee (109-110).

- Drug interaction is defined as the unexpectedverse event
caused potentially by the substansduation effect with the activity of warfarin.

These factors affect to mechanism of warfarin dcome of anticoagulation therapy.
In this study the interactions of interest are dintgraction in 3 categories including
drug-drug interaction, drug-complementary and a#itve medicine (CAM)/food

interaction, and drug-disease interaction. Drug-CAdbd interaction will be the

situation in which a complementary and alternatmedicine or food affects the
activity of anticoagulation therapy resulting incdease or increase therapeutic effect
of anticoagulant or altered health status of theepa Literatures and database of
warfarin drug interactions were reviewed and usedoarce for evaluating drug
interactions for this study. The occurrence of dimtgractions will be collected and
reported to the patient’s care provider.

- Non-compliance is defined as the patient's inability or
unwillingness to take a drug regimen that the jiraner has clinically judged to be
appropriately indicated, adequately efficaciousd able to produce the desired
outcomes without any harmful effects (111). Theiguals care provider will be
notified when non-compliance is detected by patisalf-report using Warfarin
calendar and patient interview by clinical pharreaciClinical pharmacists will
provide education and other assisting devices ssctvarfarin calendar, pill splitter
and other methods of reminder as appropriate.

- Medication error is defined as any preventable event that
may cause or lead to inappropriate medication usegatient harm, while the
medication is in the control of the healthcare pssfonal, patients, or caregivers. Such
events may be related to professional practiceltheame products, procedures, and
systems, including prescribing; order communicatiproduct labeling; packaging;
and nomenclature; compounding; dispensing; diginbyu administration; education;
monitoring; and use (112). This term has been ifledsinto four categories;

prescribing errors, transcribing interpretation errors, dispensing errors, and



Fac. of Grad. Studies, Mahidol Univ. M. Sc. In Pharm. (Clini¢zharmacy) / 31

administration errors (113). In this study, we waibllect only events caused by
prescribing errors and transcribing errors. Acaagdio the National Coordinating
Council for Medication Error Reporting and Preventi (NCC MERP), the
categorization of these errors based on the sgveributcome of an error will be
arranged into nine categories as following (114).
Categories of Medication error :
A = Circumstances or events that have the capaxitause error
B = An error occurred, but the medication did rezah to patient
C = An error occurred that reached the patient diminot cause the
patient harm
D = An error occurred that resulted in the needrioreased patient
monitoring, but cause no patient harm
E = An error occurred that resulted in the needriEstment or
intervention and caused temporary patiennha
F = An error occurred that resulted in initial @olonged hospitalization
and caused temporary patient harm
G = An error occurred that resulted in permanetiepaharm
H = An error occurred that resulted in a near-deatmt (eg. Cardiac
arrest)
| = An error occurred that resulted in patientttlea

- Point of care testing (POCT) is defined as clinical
laboratory testing conducted close to the site atfept care, typically by clinical
personnel whose primary training is not in the ichh laboratory sciences or by
patients (self-testing) (105). In this study, th@C™T device used is CoaguChek (Roche
Diagnostic Co, Ltd.)

3.2.Study design

This study is a randomized, controlled trial aimittg compare patient

outcomes between warfarin clinic versus usual cBoe. INR measurement, POCT
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was used in warfarin clinic while conventional lediory was used in the usual care

group.

3. 3. Ethical Approval

This protocol was reviewed and approved by thecE@ommittee of the
Chest Disease Institute.

3.4. Population

Patients receiving warfarin therapy under the aHréhe Cardiology
and Cardiovascular Thoracic Surgery Departmen@hiest Disease Institute served as
our pool population. Patients who met the followinglusion criteria in the absence

of exclusion criteria were enrolled into the study.

3.4.1. Inclusion criteria

3.4.1.1 Patients who are older than 15 years old.

3.4.1.2 Patients receiving warfarin therapy witle flanned
duration of treatment of no less than 6 weeks duttie study period and participating
in the study at least two visits.

3.4.1.3 Patients whose indications including affiiadillation/
atrial flutter (AF), valvular heart disease (VHD)r mechanical heart valve (aortic
valve replacement, tricuspid valve replacementrahivalve replacement, double

valve replacement).

3.4.2. Exclusion Criteria
3.4.2.1 Patients with planned duration of warfaharapy of
less than 6 weeks and patrticipating in the study tban two visits.
3.4.2.2 Patients who refuse to participate in teisearch or

unwilling to sign the consent form.
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3.4.3. Sampling Methods

Patients who met the inclusion criteria with volmt enrollment were
randomized into 2 groups using stratified randomang technique. The researcher
collected the name lists of patients and categdrthem in according to the target
INR. And the patients were rearranged by randowcatlon into two groups; target
INR range 1.5-2.5 and 2-3. For the procedure oflwamallocation, the patients were
numbered sequentially in each group of indicatibtha first visit. For instance, the
patient with target INR 1.5-2.5, walking in theniti for the first one, was the first one
in the group of target INR range 1.5-2.5 and thietavas ranked by the sequence of
clinical visit. The patients ordered in the odd mems were allocated to control group,
while those getting even number participated in ititervention group. Sampling

method was demonstrated in figure 5 as following:

The name lists of patients
arranged in groups
following by indication

\ 4 y

Target INR Target INR
1.5-25 2.0-3.0

Odd Even 0Odd y Even
sequence sequence sequenc sequence

\ 4 \ 4 h 4

@ Intervention Intervention

Figure 5. Sampling method
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3.4.4. Sample size

The proportion of therapeutic INR was used for dangize calculation,
since it has been the widely accepted surrogatkearsirfor clinical outcomes for
anticoagulation therapy. This proportion is a dicnaous variable. The comparison of
such outcome was made between two independentgrobprefore, sample size was

estimated using the following formu{a15).
2N=2{Zu\2p (1p )+ BV p: (1-p) +p (1-p)}°
10c-p1) ?

Where
2N = total sample size (N= participants/group
d = the critical value that corresponds to the ificgmce levela
B = the value of the standard normal value not eded with
probabiliy
P = (pctp) /2
p; = the event rate in intervention group

p. = the event rate in control group

Based on the preliminary study conducted at theli@zascular Thoracic
Surgery clinic, the INR values in the pre-implenaioin period were within the
therapeutic range for approximately 40% of the tikve estimated that the enrollment
into the Warfarin Clinic Service would lead to a%(0dmprovement in the rate of
anticoagulation control compared to the controlugroThus the investigator spf =
0.40,p, = 0.60 and therefor@, = (0.40+0.60)/2 = 0.5. The study was designed@as t
sided with a 5%significance level and 80% power. From statistiddatwo-sided 0.05
critical value is 1.96 for & and 0.84 for B. Substituting these values into the sample

size formula yields 2N to be:

2N = 2{1.96V2 X 0.5 X 0.5 + 0.84/0.4 (1-0.4) + 0.6 (1- 0.6)2}
0c-pr) 2

2N =194.05 patients
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Therefore the calculated total sample size was @898 in each group.
We expected a dropout rate of 10 %. Therefore|aWwest number of patients needed
in the analysis to show a 50 % difference in th&écaagulation control between
intervention and control group were 108 in eachugro

3.5. Period of study

The study period started from June 2008 to Oct@b68. Data collection
period starts from May 27, 2008 until 220 patieats enrolled into the study. After
the screening visit, the numbers of visit for bgtbups were 3 visits in clinic with 6

weeks interval.

3.6. Outcomes measures

3.6.1 Percentage of INR in target:

Comparison of percentage of time in therapeutigeabetween the two
groups was compared using Student’s t test or Mdéfintney U test. Time in
therapeutic range was calculated in accordance Ritbendaal method (116). This
method assumes the INR changes in a linear fasietwaeen each INR measurement
(117). Based on this linear change, each day betwee INR measures can be
classified as either in, above or below the theripeange and a true estimate of the
time in range can be calculated. The time in thewtip range had been calculated by
counting the days of INR in target range, and tlitewas calculated to be the
percentage of time in therapeutic range by compaital days in target range with
total days of treatment.

In example, the patient has INR reading of 2.0 arto@er 1st, then
reading of 5.8 on October 16th. Assuming the patgradually moves towards a
reading of 5.8 throughout the 15-day period betwaere 1st and June 16th, then we
can estimate that the patient was within their ItiBrapeutic range [1.5 — 2.5] for a

minority of that time period. To calculate the valas followings
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1. To calculate amount of the total shift (2.0 to 5.8.8 increase) that is
within the therapeutic range (0.5 of shift is witlange, [2.5 - 2.0 = 0.5])

2. To calculate percent of total shift within therapeuange (0.5/3.8 =
13.16%)

3. To estimate number of days since last visit thateweithin range
(13.16% x 15 days since last visit = 0.1316 x 13.87 days within range, and
approximately 13 days out of range). PercentageHat time period is 13.16% in
range, and 1.97 total days in range.

4. To calculate overall % in range, add total daysainge for each time

period, and divide by total therapeutic days

Table 3. Example of time-in-therapeutic range caldation using Rosendaal

method

Visit date Type INR INR Percent Days in
Different intarget therapeutic range

1/6/2008 Screening visit 2.0

16/6/2008  Visit 1 5.8 3.8 13.16% 1.97

3/7/2008 Visit 2 1.8 4 17.5% 2.98

20/7/2008  Visit 3 2.0 0.2 100% 17
Total = 21.95

A total day of treatment was 49 days which wasdde starting at June 1,
2008 and ending at July 20, 2008. Since time inafieutic range for this patient was
calculated as followings;

%Time in therapeutic range = Days in therapeutigex 100

tébdays of treatment
= _21.9%100
49
= 44.80%
In fact, the time in therapeutic range can be ¢ated with three methods;
the fraction of INR’s in range, Cross-section-oé-tlles and the Rosendaal method

(118). The first one is simple to calculate ancuiexs only one INR value per patient.
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This method becomes more precise as the numbeaatiehps increases. However this
method should underestimate time in therapeutigedar a group if unstable patients
are tested more frequently. For our study, thetivacof INR’s in range method was
not suitable, because the study had been controlitgd follow-up period not more
than 6-week interval. The second method is the sesestion-of-the-files
methodology, which is also simple to perform, andvjgles a snap shot of how
individual patients are managed at a particulantpoi time. Hence a single result does
not suggest how well patients are managed over. thieéher of these two methods
can be used to calculate incidence rates at diffdidR values, which can be done
with the Rosendaal method. Nevertheless, the Ras¢éndethod is a more
complicated calculation. It also makes assumpttbas may not be true, and extreme
values of out-of-range INRs may have an overallaotpon the time in therapeutic
range for the entire group. Even this method caoeftect to actual days in target
range, but some information could be lost in pasiemth frequent uncontrolled INR
measurements. Furthermore, the prior studies wachlong follow up-period could
not use the Rosendaal method for time in therapewainge assessment as these
reasons. The translation of time in therapeutigeashould be done with awareness of

bias.

3.6.2Thromboembolic and major bleeding events:

Diagnosis of these complications was performeddigpating physicians.
The researcher counted the numbers of thromboemleoients (CVA, TIA, Valve
thrombosis, Peripheral or Systemic emboli) and mdjaemorrhagic eventsThe
comparison in thromboembolic and major bleedinghe/detween the two groups will
be done by using Chi-square test or Fisher's Efexit and expressed as eveldO
patient-year. Such data will be collected and dated as number of events per 100

patient-year as follow.

events per 100 patient-year =__ (number ohtsjex 100 x 12 months

(total number of patleximean follow-up period in months)
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3.6.3. Patient satisfaction

Patients who were enrolled in the control group amervention group
answered the questionnaires using Likert scalkeatast visit (Appendix C and D). For
the purpose of patient satisfaction measuremengnné satisfaction score will be
calculated in each issue and the conversion ofrt.ikeale data will be performed by
using the conversion formula in Cummins’ study (1Iherefore the Likert scale data

will be converted to the percentage of satisfactisn

% patient satisfaction = (_satisfarctscore -1 X 100

Maximum score -1

Or % patient satisfaction =  _sdtisfaction score -1 X 100
5-1

The percentage of patient satisfaction will be @lalied and summarized for

comparison between two groups. It will be compdrgdtatistic method using Student’s
t test or Mann-Whitney U test.

3.6.4. Cost analysis
Overall cost of care will be analyzed includingtas following:

- Patient’s income (bahhour)

- Time used to care for each patient (hour)

- Cost of therapy (baht)

- INR testing cost (baht)

- Cost of human resources used to care for a patiehtding income
of physicians, pharmacists, nurses (babtur)

All of the cost above were assembled and summainiz&stal service cost

of two groups and compared by Student’s t-test. ddleulation of total service cost

had been estimated by the following formula:

Total service cost (baht) = {(patient’s incomeostof human resources) X time}+

cost of therapy + INR testing cost
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Where as;
Cost of human resources = Income of healthcarages (physicians, pharmacist,

nurse) caring patient (bahour)

Time = Time used to care for each patient (hour)

INR testing cost = Cost of INR testing for venopiume with patients in
control group or cost of the test strip for patseim
intervention group

Cost of therapy = Cost of hospital service andifes

3.7. Criteria for termination
The patient was terminated from the study accortbrige following
criteria
- Death during the follow-up period from causeseottman
thromboembolic events or hemorrhagic complicatioinwarfarin.
- Lost to follow-up

- Desire to withdraw from the study for any reaso

3.8. Study procedures

Step I. Preparation of Warfarin Clinic Team

1. Pharmacist training

Three clinical pharmacists had participated in ¢heic. Pharmacist team
was composed of 1 senior and 1 junior clinical pfaist of Chest Disease Institute and
a clinical pharmacist researcher of this study. $bkaior clinical pharmacist trained
junior clinical pharmacist and the researcher vaitetructured didactic teaching along
with practice sessions with case studies for aodeof approximately 2 months. The
training program included the following areas; baphysiology of hemostasis and
coagulation, pharmacology of warfarin, pharmacadiaseof warfarin, pharmacotherapy

of related disorders such as atrial fibrillatiotroke, deep vein thrombosis, pulmonary
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embolism and valvular heart diseases. Related ipeagtidelines especially the latest
guideline of anticoagulant used from the ACCP hadrbincorporated to familiarize
trained pharmacists with evidence of anticoaguhatieerapy in various disease states.

2. Health-care team agreement

The investigator made an agreement with the pharsscinurses, medical
record librarians in details about the steps ofcedore in this study, time of an
appointment or follow up, role of clinical pharmstsi, cooperation among health
professionals, patient management plan and scheéithés research.

Step Il. Patient screening and randomization

1. Collecting the name lists of patients who hadappointment with
cardiology or cardiovascular and thoracic clinicdhest Disease Institute.

2. Clinical pharmacists had found the patients wdre potential
candidates to participate in this research accgrdinthe inclusion and exclusion
criteria and mark the sign, “Warfarin Clinic”, ohet cover of the OPD card. Baseline
data of these patients were collected using patrestitoring sheets as a preparation
before the first visit.

- Demographic data: sex, age

- Clinical data:

e indication of warfarin

e duration of warfarin therapy

e underlying disease/ illness

e concurrence drugs

e medical history

e history of warfarin dose adjustment and INR vals@sce beginning

warfarin therapy.

¢ history of thromboembolic events and hemorrhagroglications

e history of admission or emergency room causes foomplication of

warfarin including data as following:

o Final diagnosis
o Types of complications
o Lab: INR, Hct, Hb, BUN, Cr, SGOT, SGPT
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0 Management: dosage of vitamin K, units of blood btmod
products transfusion.
0 Home medications
e Patient’s income
At the first visit, potential subjects were inteswied and recruited into the
study based on inclusion and exclusion criteridgieRes willing to participate in the
study must sign the informed consent. The patieete randomized in two groups by
stratified randomization method. Random allocatieess based on sequence of the
consent form and target INR. All patients partiéguain this study for four visits (visit
0, 1, 2, and 3) with a 6-week interval between easih

Step Ill. Process of the study
Intervention group
1.INR testing

Baseline INR measurement of patients participatingarfarin clinic was
performed by conventional laboratory at the firstity Subsequent INR measurement
for patients in the warfarin clinic was performeglthe trained nurses using POCT at
the second, third, and fourth visttisit interval was 6 weeks (week 0, 6, 12 and 18
weeks). During this 6-week period, extra appointteemere made if it is deemed
necessary for patient safety by the investigator.

2. Patient education

Clinical pharmacists had educated patients engplimthis study. The
details of information involved indication of warila, importance of compliance,
follow-up visits, and INR monitoring, sign/symptoribleeding and thromboembolic
complications, steps need to take when complicatioihwarfarin occurs, potential
drug interactions, pregnancy issues with warfaamj general advices on how to live
with warfarin. The patients were given the warfdvooklet to remind about warfarin
information and record INR value.

3. Warfarin management

- Clinical pharmacist evaluated INR in each case sergen warfarin
therapy problems that might affect warfarin theragych as bleeding or

thromboembolism complications, non-compliance, dimtgraction, and medication
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error. These data were reported to physician bymeatation in OPD card and be
recorded in patient record. In case where drugaoct®mn was identified, safer drug or
appropriate warfarin dosage adjustment was sugjéstihe physician. For INR over

target with or without clinical bleeding, a recommdation to decrease or omit dose of
warfarin along with other appropriate measures wemvided to the physician. If a

patient had presented with a low INR, a recommeodaio increase the dose of
warfarin was provided. For a potential thromboentelent, patients were sent for
physician’s evaluation. Moreover, the medicatioroer were recorded in warfarin

complication record and be reported to their phgsg with appropriate solution by

clinical pharmacists. The clinical pharmacist ea#dal the compliance of patients by
patient interview and record of patient self-repdrin warfarin calendar (Appendix

E). The patients were asked to record the timeaking warfarin everyday on the

warfarin calendar.

- Physicians reviewed drug related problems and gwirtions provided
by clinical pharmacist. An independent decision waade by physician as one’s
deemed appropriate.

- All patients in intervention group were made anapjment for no
longer than 6 weeks. However, extra appointmentddcbe made if it is deemed
necessary for patient safety by the investigator.

- Clinical pharmacist reviewed medical chart, recafie patient
information on the patient collection form (Appexd), summarized and planed for
patient management in the next visit. If a paties experienced adverse event, the
data was filled in the record form (Appendix A) atig adverse event was assessed
for prevention plan.

Responsibilities of Healthcare professionals

- Nurses:

0 Measure and record vital sign of patients and INHue
with POCT device.
o Provide information to the patients in details ppeopriate

behavior lifestyle for patients taking warfarin at the fikgsit.
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o Ask for bleeding episodes or other illness and rimfahe
complication that may occur to clinical pharmaasd physician through OPD card
record.

0 Record all information in OPD card for the clinical
pharmacist to evaluate drug therapy problems artiduitable solution.

o Explain the way to use warfarin calendar (Apperg)xand
convince the patient to record time of taking warfan it.

- Clinical Pharmacists:

o0 Obtain a patient drug history through patient wewv and
patient chart review, monitoring adverse reactiomgnitoring response to drug
therapy, and acting as a liaison to the warfaimal

o Provide patient education in details related to favar
therapy, their disease states, and appropriatecaigsh use, and concentrate to perform
intervention when encountering adverse event,reat goals and importance of drug
adherence.

o Evaluate INR with health status of patients, idgnéidverse
drug event/warfarin-related symptoms and their mpitdie causes, report the information
to physicians with proper recommendation for indibal patients.

o Provide drug informationor medication consultation to
patients and healthcare providers.

0 Summarize patient information, warfarin therapy lppems,
complication management, outcome of managemenudimg intervention plan for the
next visit and record all of these documents ordtite collecting form (Appendix A).

- Physicians:
o Examine clinical status of patients, evaluate p&tehealth

statusdisease state.

0 Review drug therapy problems and their solutiortsricied
by clinical pharmacists.

0 Manage drug therapy problems of the patients ankema
decision for appropriate therapy based on recomatenrd

from clinical pharmacists
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o0 Record all of patient intervention and managementhe
OPD card.
Control group
1.INR testing

INR measurement of patients, randomized in corgroup, was tested by
venopuncture using the conventional laboratdiyR result was reported to the
physicians based on normal clinic procedure.

2. Physician examination and management

The physician evaluated patient status from the I[NRult, physical
examination and patient interview. All patients time control group were made an
appointment for no longer than 6 weeks. Howeveraexppointments were made if it is
deemed necessary for patient safety by the in\astig

Responsibilities of Healthcare professionals

- Nurses:

0 Measure and record vital signs of a patient

o0 Ask for bleeding episodes, other illnesses andrinfthese
data to the physician through OPD card record.

o Provide information to the patients in details gpeopriate

behavior lifestyle for patients taking warfarin.

0 Record all information in OPD card for the physitia
- Clinical Pharmacists:

o Obtain a patient drug history, monitoring adversactions,
monitoring response to drug therapy through patibatt review.

0 Summarize patient information, warfarin therapy lppems,
complication management, outcome of managementyesatd these entire document
on the data collecting form (Appendix A).

- Physicians:
o Examine clinical status of patients, evaluate pd#tehealth

statusdisease state, and monitor response to drug therap

0 Review drug therapy problems, monitoring adversetiens,

and find the potential causes of them.
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0 Manage drug therapy problems of the patients an#ema
decision for appropriate therapy.

Workflow of the research is demonstrated in Fighre

3.9.Data collections

The data were collected and recorded in the daliecton form as
follows:

3.9.1. Demographic data (Appendix A):

Patient’'s name, age, gender, hospital number (iight, height, date of
follow-up, length of stay, history of warfarin ugggocial history, allergy , and co-

morbidity disease.

3.9.2. Laboratory data (Appendix A):
Vital signs, blood chemistry, complete blood cowminalysis, and

coagulation test.

3.9.3. Medication data (Appendix A):
Medication history, concomitant medications duriagmission and at

discharge.

3.9.4. Warfarin therapy data (Appendix A):
Indication, dosage regimen including the day ofirtgkwarfarin, co-
medication, INR value, drug interaction, dose atjent, adverse drug events,

including patient’s behavior affecting warfarin tapy

3.10. Data Analysis
All data was analyzed concurrent with consort stat@ as shown in
Appendix F (120).
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Patient screening

\ 4
Randomization

A
A

Control group Intervention group

A 4 A 4

Laboratory INR Point-of-care testing
testing

A 4
Clinical pharmacists evaluate
patients’ status and find out
warfarin therapy problems (WTPS

N

A 4

Clinical pharmacists record
patient information and report
WTPs with appropriate solution

[72)

A 4 A 4

Physician assesses patient status, examines, seai@iv
manages WTP(s)

\4

Patient appointment for the next follow up and
researcher record patient information of all pasen

Figure 6. Workflow of intervention group and control group

(WTP(s) = warfarin therapy problem(s), OPD = ougratdepartment)
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3.10.1 Patients’ characteristics
Patients’ characteristics in the both groups wél analyzed by descriptive
statistics as following:
- Interval or ratio scale with normal distributiaf data will be compared
using unpaired t-test such as mean of age.
-Interval or ratio scale with non-normal distrilot of data will be
compared using Mann Whitney U test such as foll@uHone.
-Nominal scale will be compared using chi-squas br Fisher's Exact
test such as sex, indication of warfarin therapk of bleeding, risk of stroke, duration

of warfarin therapy and the INR target range.

3.10.2 The clinical and economic outcome of anticgalation control

3.10.2.1 Percent of INR in target range

Time of INR in target range will be presented ascpnt of
time in therapeutic range and compared betweenveriéon and control groups using
Mann Whitney U test. The time in therapeutic ramggs calculated by Rosendaal
method. This method was the way to calculate theuamof time between visits by
counting the days of INR in therapeutic range, ealdulate in percent of total days of
treatment in the study.

3.10.2.2 Major bleeding or Thromboembolism evetdgavere
reported by numbers of event per 100 patient-year @mpared between groups
using Chi-square test or Fisher's Exact test.

3.10.2.3 Patient satisfaction

The score of questionnaires would be summarized and
calculated as percentage of satisfaction. The dguof both groups would be
compared with Student’s t test or Mann-Whitney &t.te

3.10.2.4 Cost analysis

The direct and indirect cost of treatment was dated to the
total cost and compared with Student’s t-test oniM#/hitney U test.
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CHAPTER IV
RESULTS

I. Population characteristics

A total of 109 patients enrolled in thisidg were randomized into two
groups. There were 55 and 54 patients in the iatégron and control groups,
respectively. Four patients in the control groupevexcluded from the study, because
all of them did not participate in the study aftee screening visit. One patient was
lost to follow up after the screening visit, andeth patients had asked to stop
participating in the study. For the patients in theervention group, three patients
were excluded from the study, because they didoadicipate in the study after the
screening visit. One patient was lost to followafter the screening visit. There were
2 patients who were admitted secondary to warfawerdose and heart failure,
respectively. Consequently, 52 patients of intetieengroup and 50 patients of
control group were included into the study.

However, this study had to be terminated befoee ghocess had been
completed. The reason for termination was the denfeom patients in the control
group to receive the same service as the intexmergroup. With this demand, the
termination was discussed and agreed by the warfinic team. At the beginning,
the number of patient visits was planned to be finmes. At the point of study
termination, there were 11 and 8 patients in cérdral intervention groups who
passed only one visit (screening visit). As a reshese patients were not included in
the data analysis.

Consequently, the data of 39 patients in the cbghoup and 44 patients in
intervention group were summarized and analyzecr&twere 10 patients in the
intervention group passed through all planned sjisithile none in the control group

had participated through all planned visits. Theeze 13 patients of the intervention
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group and 25 patients of the control group whotetsithe warfarin clinic for 3 times.
There were 21 and 14 patients in the interventiwh @ntrol groups who visited the
clinic for 2 times. In total, the data of all pargating 83 patients were analyzed.

Demographic data of both groups were similar indge, age, education
level, occupation, duration of warfarin therapyf(lse the patients participated in this
study), indication of warfarin, target INR, histao§ major bleeding, history of stroke,
and patient income. Before the patients partiangain the study, the mean follow-up
times of the patients in the intervention groupevaimost equal to those in the control
group (34.05 = 47.51 months in the interventionugres 29.72 + 24.82 months in the
control group). Based on this follow-up time, therere a total of 2.95 + 4.05 vs 2.48
+ 2.07 patient-years of follow-up in the intervemtiand control groups, respectively.
The average (mean + SD) age in both groups wasomiopately 51 years old, and
slightly more than a half of patients were female.

The most common indications for warfarin therapgrev aortic valve
replacement, mitral valve replacement, double vak@acement and mitral valve
replacement with atrial fibrillation. For target R\ approximately half of the patients
in both groups required INR target range of 1.5-arkl 2.0-3.0. For duration of
therapy, more than half of the patients in bothugsohad been receiving warfarin
therapy for less than 2 years (53.8% in the comgrolip and 59.1% in the intervention
group; p = 0.151). At the screening visit, the IfRean + SD) values was slightly
higher in the intervention group than in the cohggmup (2.02 £ 1.75 vs 1.82 + 0.49,
respectively; p = 0.225). The percent INR in thetgr range was found significantly
higher in control group than in intervention gro(§1.5 and 38.6, respectively; p=
0.037). Furthermore, the rate of under-anticogoa(INR value less than 1.5) was
slightly higher in intervention group than in casitrgroup (31.8% and 17.9%,
respectively; p = 0.147), and the rate of overemgulation (INR value more than 1.5)
was slightly higher in intervention group than iontrol group (4.5% and 0%,
respectively; p = 0.496). Two-third of patients oth groups was graduated in
primary school level or less than this level (66.824he control group and 68.2% in
the intervention group). For the occupation, theshad patients in both groups had no
job or were housekeepers (38.5% in the control grud 47.7% in the intervention

group; p = 0.952). For comparison of income betwpatients in the control group
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and the intervention group, there were not statisignificantly different (322.54 +

463.11 vs 268.72 £ 373.11, respectively; p = 0.7B@d) most of them had no income.
Most patients in both groups used healthcare sesvié universal coverage scheme
(66.7% in the control group and 68.2% in the ind@tion group; p = 0.888). The

demographic characteristics, underlying diseasas,ca-medicine were presented in

Table 4-8.

Table 4. Characteristic of the patients

Intervention

Characteristics UC (%) p value
(%)
Patients (N) 39 44
Age (years)
Mean + SD 51.13+12.31  51.64+10.57  0.840
Range 29-87 22-75
Gender
Male 17 (43.6) 19 (43.2) 0.970
Female 22 (56.4) 25 (56.8)
Follow up time (before
participating in the study; 2.48 +2.07 2.95 + 4.05 0.642
patient years)
Mean of follow up
time(before participating in -~ 2972 +24.82  34.05+47.51  0.559

the study; months)

a= Student-T Test ; b= Mann-Whitney U Test ; c=-Guare Test
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Table 4. Characteristic of the patients (Continued)

o Intervention
Characteristics UC (%) p value
(%)
Indication of warfarin
1. One indication 25 (64.1) 33 (75.0) 0.531'
- AVR 16 (41.0) 18 (40.9)
- MVR 5 (12.8) 7 (15.9)
- DVR 3(7.7) 7 (15.9)
- AF 1 (2.6) 1(2.3)
2. Two indications 12 (30.8) 10 (22.7)
- MVR+AF 9 (23.1) 6 (13.6)
- DVR+AF 3(7.7) 2 (4.5)
- VHD+AF 0 (0) 1(2.3)
- AF + Tissue valve 0 (0) 1 (2.3)
3. Three indications 2 (5.1) 1(2.3)
- MVR+AF+CVA 2 (5.0 0 (0)
- DVR+AF+CVA 0 (0) 1(2.3)
Duration of warfarin therapy
(month)
<24 21 (53.8) 26 (59.1) 0.151
24-48 9 (23.1) 12 (27.3)
49-60 4 (10.3) 1(2.3)
61-120 5 (12.8) 2 (4.5)
>120 0 (0) 3 (6.8)

f = Fisher’'s Exact test
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Table 4. Characteristic of the patients (Continued)

Intervention

Characteristics UC (%) p value
(%)
Target INR range
1.5-2.5 20 (51.3) 21 (47.7) 0.746
2.0-3.0 19 (48.7) 23 (52.3)
Mean of number of INR
value @ VO /pt 1.82+£0.49 2.02+1.75 0.295
Numbers of INR in target @
24 (61.5) 17 (38.6) 0.037
VO
Number of low INR value @
VO (INR<1.5) 7(17.9) 14 (31.8) 0.147
Number of high INR value
@ VO (INR>5) 0 (0) 2 (4.5) 0.496
Education level
Primary school 26 (66.6) 30 (68.2) 0.800
Secondary school 5 (12.8) 6 (13.6)
High school 4 (10.3) 2 (4.6)
Bachelor degree 4 (10.3) 6 (13.6)

b = Mann-Whitney U Test
¢ = Chi-square Test

f = Fisher’'s Exact test
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Table 4. Characteristic of the patients (Continued)

Intervention

Characteristics UC (%) p value
(%)
Occupation
Government officer 4 (10.3) 5(11.4) 0.952
Company officer 2 (5.1) 2 (4.5)
Saler/ merchant 7 (17.9) 7 (15.9)
Housekeeper 15 (38.5) 21 (47.7)
Monk/ priest/ nun 1(2.6) 0 (0)
Farmer 3(7.7) 4(9.1)
Freelance 7 (17.9) 5(11.4)

Income (bath/pt/day)
Mean £ SD
Range

Median

Type of healthcare and
medical payment
Government or State

enterprise officer

Universal coverage scheme
(UCS)

Social Security Scheme
(SSS)

322.54 + 463.11 268.72 + 373.11  0.727"

0-1750 0-1750

200.00 137.50

8 (20.5) 10 (22.7) 0.888
26 (66.7) 30 (68.2)

5 (12.8) 4 (9.1)

b = Mann-Whitney U Test

f = Fisher’'s Exact Test
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Numbers of underlying UC (%) Intervention p value
diseases (%)
None 7 (17.9) 10 (22.7)  0.910
One disease 9 (23.1) 10 (22.7)
Two diseases 14 (35.9) 11 (25.2)
Three diseases 4 (10.3) 7 (15.9)
Four diseases 4 (10.3) 5(11.4)
Five diseases 1(2.5) 1(2.3)
C= Chi-square Test
Table 6. Types of underlying disease at baseline
Type of underlying disease Intervention

yp ying UC (N=39) (Noad)
Anemia 14 15
Asthma 1 0
Cancer 1 0
Chronic Obstructive Pulmonary Disease 0 1
Diabetes Mellitus 1 4
Dyslipidemia 7 10
Dyspepsia/ GERD 1 2
Euthyroid 1 0
Heart failure 6 9
Hemoglobin H disease 1 0
Hx of TIA or Old CVA 3 1
Hypertension 21 20
Hyperuricemia 3 2
Ischemic heart disease 1 0
Marfan's Syndrome 2 1
Myoma 0 1
Osteoarthritis 0 1
Osteoporosis 1 1
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Table 6. Types of underlying disease at baselineofttinued)

Type of underlying disease Intervention

yp ying UC (N=39) (Noad)
Pulmonary hypertension 0 1
Post myocardial infarction (M) or Old Ml 0 1
Renal calculi 1 0
Renal insufficiency 5 3
Seizure 0 1
Pterygium 0 1
Cataract 0 1
Valvular dysfunction (even after surgical 1
valvular replacement)
Viral hepatitis 0 1
Total 70 78

Some patients have more than one underlying disease
Table 7. Co-medications at baseline
Medicines uc (N=s9) M
Aspirin gr I/ V 2 1
Amiodarone 5 0
Atorvastatin 2 2
Ciprofloxacin 0 1
Digoxin 0 1
Metoprolol 6 1
Omeprazole 4 4
Phenytoin 0
Propanolol 0
Ranitidine 1 1
Rosuvastatin 0 1
Simvastatin 2 4
Total 22 18

Assessment on risk of major bleeding at baselias gonducted to compare

such risk of the two populations. There was noeddhce between the two groups
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regarding the thromboembolic events and major Ige@vents. Thromboembolic
events at baseline were 1.35 and 1.60 events pepditent year for patients in the
control and intervention groups, respectively (p.#22). For major bleeding events at
baseline, the rates were 3.11 and 2.40 per 106rpatyear in the control and

intervention groups, respectively. (Table8)

Table 8. Thromboembolic and major bleeding eventstdaseline

Complications _ Intervention value*
p UC (N=39) (N=44) p

Thromboembolic events

L 2 0.722
(events per 100-patient year) (1.35) (1.60) '
Major bleeding events

3 3 1.000
(events per 100-patient year) (3.11) (2.40) '

* p value <0.05 statistically significant

: Fisher’'s Exact test used to compare mean betgyemips

Because timing of treatment could be one of theeiat factors influencing
clinical outcome of patients, the analysis of paseparticularly participating at least
three visits corresponding the study protocol haeénbprocessed. This subgroup
analysis did not show in different results of themcteristics of prior analysis. All
characteristics of patients were not different leetw two groups, except the number
of INR in target. The number of INR in target ae tbcreening visit was found
significantly more in the control group than in tinéervention group (Table 9), even
underlying diseases did not show significant déférbetween two groups (Table 10-
11). The demographic characteristics, underlyingeases, and co-medicine were
presented in Table 9-12.

Furthermore, risk of complications at baselinedrarted to compare such
risk of the two populations revealed insignificgndifferent. Thromboembolic event at
baseline was not found for patients in both grols.the patients in the control group
experienced major bleeding events, for two event3.20 events per 100-patient year
and the patients in another group were found only event or 2.53 events per 100-

patient year (p = 1.000; Fisher's Exact Test). Etherugh, the complications at baseline
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was slightly different from prior, there were noigrsficant different between

populations in control and intervention group asmassessment.

Table 9. Characteristics of patients participatingat least three visits in the study

Intervention

Characteristics UC (%) p value
(%)
Patients (N) 25 23
Age (years)
Mean + SD 48.84 +10.73  49.17+11.42 0917
Range 32-73 22-66
Gender
Male 10 (40.0) 12 (52.2) 0.398
Female 15 (60.0) 11 (47.8)
Follow up time (before
participating in the study; 2.50 + 1.59 1.72 +1.22 0.083
patient years)
Mean of follow up
time(before participating in 30,00 + 19.03 20.65+14.70  0.083
the study; months)
Indication of warfarin
1. One indication 14 (56.0) 18 (78.3)  0.102°
- AVR 10 (40.0) 10 (43.5)
- MVR 2 (8.0) 4 (17.4)
- DVR 2 (8.0) 4 (17.4)
2. Two indications 11 (44.0) 5(21.7)
- MVR+AF 8 (32.0) 3(13.0)
- DVR+AF 3(12.0) 2(8.7)

a= Student-T Test, b= Mann-Whitney U Test, c= Chiage Testf= Fisher's Exact test
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Table 9. Characteristics of patients participatingat least three visits in the study
(Continued)

Intervention

Characteristics UC (%) p value
(%)
Duration of warfarin therapy
(month)
<24 12 (48.0) 15 (65.2) 0.427
24-48 8 (32.0) 7 (30.4)
49-60 3(12.0) 1(4.4)
61-120 2 (8.0) 0 (0)
Education level
Primary school 15 (60.0) 16 (69.6) 1.000
Secondary school 4 (16.0) 3(13.0)
High school 3(12.0) 2(8.7)
Bachelor degree 3(12.0) 2 (8.7)
Target INR range
1.5-2.5 13 (52.0) 11 (47.8) 0.773
2.0-3.0 12 (48.0) 12 (52.2)
Mean of number of INR value
@ VO /pt 1.84 £0.39 2.28 £2.37 0.189

Number of low INR value @ VO

(INR<1.5) 4 (16.0) 9 (39.1) 0.072
Number of high INR value @ VO

(INR>5) 0(0) 2(8.7) 0.224
Number of INR in target @ VO 17 (68.0%) 7 (30.4%) 0.069

b= Mann-Whitney U Test
c= Chi-square Test

f= Fisher’'s Exact Test
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Table 9. Characteristic of the patients participatng at least three visits in the

study (Continued)

Intervention
Characteristics UC (%) p value
(%)
Occupation
Government officer 3 (12.0) 3(13.1) 0.964
Company officer 1 (4.0) 1(4.3)
Saler/ merchant 5 (20.0) 5 (21.7)
Housekeeper 9 (36.0) 10 (43.5)
Farmer 3 (12.0) 1 (4.3)
Freelance 4 (16.0) 3 (13.0)
Income (bath/pt/day)
Mean + SD 347.00 + 460.08  304.50 + 418.46 0.782°
Range 0-1500 0-1750
Median 200 200
Type of healthcare and
medical payment
Government or State
enterprise officer 6 (24.0) 7 (30.4) 0.347
Universal coverage
scheme (UCS) 16 (64.0) 16 (69.6)
Social Security Scheme
3(12.0) 0 (0)

(SSS)

b= Mann-Whitney U Test
c= Chi-square Test

f= Fisher’s Exact test used to compare mean betgsmips
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Table 10. Numbers of underlying disease per patierdt baseline (for the patients

participating at least three visits in the study)

Numbers of underlying UC (%) Intervention p value
diseases (%)
None 6 (24.0) 10 (435) 0.53¢
One disease 8 (32.0) 7 (30.4)
Two diseases 6 (24.0) 2 (8.7)
Three diseases 3(12.0) 2 (8.7)
Four diseases 2 (8.0) 2 (8.7)

f= Fisher’'s Exact test used to compare mean betgsmips

Table 11. Types of underlying disease at baselin®( the patients participating at

least three visits in the study)

Type of underlying disease

Intervention

UC (N=25) (N=23)
Anemia 7 6
Diabetes Mellitus 1 1
Dyslipidemia 4 3
Dyspepsia/ GERD 1 0
Euthyroid 1 0
Heart failure 0 1
Hemoglobin H disease 1 0
Hx of TIA or Old CVA 1 0
Hypertension 14 7
Hyperuricemia 1 1
Marfan's Syndrome 2 0
Osteoporosis 1 1
Pulmonary hypertension 0 1
Renal Insufficiency 1 1
Seizure 0 1
Cataract 0 1
Viral hepatitis 0 1
Total 37 25

Some patients have more than one underlying disease
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Table 12. Co-medications at baseline (for the patis participating at least three

visits in the study)

Medicines UC (N=25) Int((elilv:ezn?t’;on

Aspiringr I/'V 2 1
Amiodarone 2 0
Atorvastatin 2 1
Metoprolol 4 0
Omeprazole 4 1
Phenytoin 0 1
Ranitidine 1 0
Rosuvastatin 0 1
Simvastatin 1 0

Total 17 5

Furthermore, risk of complications at baselinedrarted to compare such
risk of the two populations was similar. All patisrof this subgroup never experienced
thromboembolic event prior to study participatiéior major bleeding, the rates were
3.26 and 2.53 events per 100-patient year in tha&raloand intervention groups,
respectively (p = 0.580).

ll. Anticoagulation control

The anticoagulation control was evaluated in thee@ntage of INR in target.
At baseline, 39 and 44 INR values in the contrall &tudy groups were analyzed,
respectively. In the both groups, the average (m&D) INR values of screening visit
were 1.82 £ 0.49 and 2.02 £ 1.75 in the control andly group, respectively. These
figures were not significantly different. As preugly seen during the preliminary study,
percentage of INR in target at the Chest Diseasttute was approximately 40%. At
baseline, the percent INR in target of participgtipatients in both groups were
approximately 50.05% (61.5% in the control group 88.6% in the study group; p =
0.037). There were statistically significant difaces in the percent of INR in target
between two groups.
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In post-intervention period, a total of 141 INRlues were measured
including 64 and 77 values in the control and stgdyups, respectively. The average
(mean £SD) INR values of screening visit were 1#82.49 and 2.02 + 1.75 in the
control and study group, respectively (Table 4)eSénnumbers were not significantly
different, whereas the average INR values in pstysperiod of the control group were
significantly less than those of the interventiaoup. Average INR value of control
group was 1.79 + 0.39, while as average INR ofinitbervention group was 1.95 + 0.81
(Table 13). Corresponding to these results, the eaunder anticoagulation was found
higher insignificantly in control group than in @mvention group (17.19% vs 14.29%,
respectively; p = 0.680). In addition, over antigolation of intervention group was
three INR values (3.9%) and no one was found introbmgroup, nevertheless these
difference was not statistically significant (Tall®).

After the early termination of the study, mospatients in the control group,
were asked to participate in the warfarin clinicséxh on the voluntariness. For the
patients in the intervention group, they were stilthe same group but the period of the
appointment was changed to be longer than the gobtd the study and it depended on
individual patients. Consequently, numbers of pasiewho could be counted in the
protocol of the study, in the third visit (Visit 2)ere decreased and none of patients in
the control group had participated to correspontth Wie study protocol at the last visit
(Visit 3).

Overall of time-in-therapeutic range was calcudate corresponding with
Rosendaal method. The percent of time in therapeatige during post-intervention
period were not different between the study grond &he control group (45.06 +
39.63% vs 54.30 = 42.74%, respectively; p = 0.379).

In addition, INR values were compared the ratesirafer- (INR less than
1.5) and over-anticoagulation (INR more than 5W\eein the two groups. At baseline,
the rates of under- and over-anticoagulation wertedifferent in between two groups.
At screening visit (V0), there were 7 INR values timder-anticoagulation or 17.9% in
the control group and 14 values or 31.8% in thdysgroup (Chi-square test; p = 0.147).
Whereas, the over-anticoagulation INR values weuad 2 values or 4.5% in the study
group, but it was not found in the control groups twas not statistical different between

two groups (Fisher’s Exact test; p = 0.496). After study termination, the patients who
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had ever participated in the control group, weranged a caring system, and the rate of
under- and over-anticoagulation were not differbatween control and intervention
groups. There were 11 INR values for under-antiatzmgn or 17.19% in the control
group and 11 values or 14.29% in the study grouph@f’'s Exact test; p = 0.680).
Whereas, the over-anticoagulation INR values weuad 3 values or 3.9% in the study
group, but it was not found in the control groups twas not statistical different between

two groups (Fisher’s Exact test; p = 0.244).

Table 13. Results of anticoagulation control

Results _ Intervention value*
UC (N=39) (N=44) Y

Numbers of INR value 64 77
Mean INR value 1.79 +0.39 1.95 +0.81 0.028
Total follow up days 72.13 +23.72 75.50 + 32.72 0.691
Days of INR in

. 38.89 + 33.99 35.57 £35.18 0.667
therapeutic range
Percent time in

54.30 £ 42.74 45.60 + 39.63 0.379

therapeutic range

* p value <0.05 statistically significant

: Mann-Whitney U test used to compare mean betweemps

Table 14. Under- and over-anticoagulation

UC (N=39) Intervention (N=44)
Type  No.of INR  No.of INR N of INR  NO.OfINR  p.yalyex
(%) testing (%) testing
Under 11 (17.19) 64 11 (14.29) 77 0.680
Over 0 (0) 64 3 (3.9) 77 0.244

* p value <0.05 statistically significant

: Fisher’'s Exact test used to compare mean betgemips
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Figure 7. INR values of patients in the control grap

INR value
4
X
35
8 ry
25 ;
* +
2 *
= X
: 2
1 ®
05
0 L] L] L] L] L] L] 1
0 05 1 15 2 25 3 35

visit

Figure 8. INR values of patients in the interventio group
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The results of patients passing through at Iémeetvisits in the study were
analyzed in the followings. For the intention-tedt populations participating at least
three visits in the study, percent of time in tipenatic range was 53.92 + 42.26 for
control group and 45.32 + 34.16 for interventioowgy (Table 15). Even though the
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analysis considered in particular patients paritifg in the study at least three visits,

the percent of time in therapeutic range was nfferéint between two groups and

almost be the same figure as prior analysis. Furtbee, the rate of under and over-

anticoagulation control were not statistically di#nt between the control group and

the intervention group (Table 16).

Table 15. Results of anticoagulation control (forhe patients participating at least

three visits in the study)

Results _ Intervention value*
UC (N=25) (N=23) P

Numbers of INR value 50 56
Mean INR value 1.78 £ 0.36 2.21 +0.67 0.007
Total follow up days 88.44 + 10.74 102.04 + 23.05 0.094
Days of INR in

. 47.30 £ 37.65 48.41 + 40.55 0.959
therapeutic range
Percent time in

53.92 £ 42.26 45.32 £ 34.16 0.497

therapeutic range

* p value <0.05 statistically significant

: Mann-Whitney U test used to compare mean betweemps

Table 16. Under- and over-anticoagulation (for thepatients participating at least

three visits in the study)

UC (N=25)

Intervention (N=23)

Type  No.of INR No.ofINR  Ng of INR  NO.OfINR  pyalue*

(%) testing (%) testing
Under 8 (16.00) 50 8 (14.29) 56 0.790
Over 0 (0) 50 2 (3.57) 56 0.224

* p value <0.05 statistically significant

: Fisher’'s Exact test used to compare mean betgemips

The scattered INR values stayed in therapeutigadar more visits in both

groups (Figure 9-10). However, the numbers of vigght be too few in the study and

the bias could occur in small size of populatidvilereover selection bias could exist in
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this study, the patients participating in the cohggroup might be better than the patients
in the intervention group in trend of therapeubtotrol at the start of the study.

Figure 9. INR values of patients in the control grap (for the patients participating

at least three visits in the study)
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Figure 10. INR values of patients in the interventn group (for the patients

participating at least three visits in the study)
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lll. Thromboembolic and major bleeding events

According to the study protocaipne of patients in the control group and the
intervention group had experienced thromboembaleneafter they participated in the
study. However major bleeding event had existeg bmb events of patients in control
group or 29.17 events per 100-patient year andlindt exist in the intervention group
(Table 17). Furthermore, there was no statisticgifipificant different in major bleeding
event between two groups (Table 18). Although, aer-anticoagulation trend at
baseline was found more events in the interverdim@up than in the control group, but
major bleeding could not been found in patientstdrvention group during the study.
The over-anticoagulation rate of the patients pguditing in the study tended to be less

in intervention group than in control group.

Table 17. Rate of major bleeding

No. of events

Major bleeding events

uc Intervention
No. of event/follow up period 2 0
Events/ 100-pateint year 29.17 0

Table 18. Major bleeding

No. of events

Major bleeding events ) *
ucC Intervention p-value
Yes 2 0 0.218
No 62 77

* p value <0.05 statistically significant

: Fisher’'s Exact test used to compare mean betgemips

The patient experiencing major bleeding was 60s/e& male treated with
warfarin for mitral valve replacement and atridbrilation. His INR value was 2.7
(Target INR was 2-3). Even it was in therapeutingeg but his electrocardiogram
showed left-ventricular hypertrophy, atrial fibatlon with rapid ventricular rate, and
the chest X-ray showed cardiomegaly. Moreover, avttile physician was waiting for

laboratory INR result, he ordered to try INR measuent by POCT device. The INR
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results were 3.7 and 3.9 with different methodse Tecommendation method was
resulted INR value to be 3.9, while another methvad to drip blood from the syringe
filled with the blood drawn from the patient’s aon the strip and INR result was 3.7.
The physician decided to hold two doses of warfand reduced warfarin dose by 14%.
Then the patient returned to see the physiciandsys later with upper gastrointestinal
bleeding with black stools. The physician orderéd to be admitted in Chest Disease
Institute and did not measure INR value in the admon day. After four days ago, the
patient was discharged with INR 1.7 and had no dlsiol. This event was occurred
before the premature study termination. After taégmt was discharged, he came to be
treated in warfarin clinic for the first time ingmext one month and had been found that
he had taken the wrong dose of warfarin from 14igndms per week to 12 milligrams
per week. However, the dose of warfarin was adfuiebe 12 milligrams per week as
the same due to existence of atrial fibrillationer INR resulted to be 3.4. And then his
dosage regimen was in range of 8 to 9.5 milligrgmes week for control INR in
therapeutic range without complication.

Another patient was a 34 years old female treatigd warfarin for mitral
valve and aortic valve replacement. She had takarfawn for one year before
participating in the study. Her INR values werddrget range (target INR was 2-3) with
elevated trend. Even though she had been contreitadl7.5 mg per week of warfarin,
her warfarin dosage was adjusted to be 1.5 milingvday (10.5 milligrams per week),
which had been lowered from 2 milligrams/day (14ligtams per week), because her
INR was 3.0 at that moment without bleeding congtlan. This adjustment of warfarin
dosage regimen had occurred for six days beforelsbieled to participate in the study.
At the screening visit, her INR was 2.0 which cobkl lessened by dose adjustment.
And the next visit, her INR was 2.3 without any gdization. The last visit, her INR
value was 2.9 and it was elevated from 2.3 withimegks without any record involving
in complication risk of warfarin. She took 10.5 ligitams per week of warfarin in that
moment. Even though we planned to adjust dosexhwisit with drug related problem
investigation, nevertheless she had died in a tedspith intracranial hemorrhage after

the last visit one month ago.
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Table 19. Rate of major bleeding (for the patientparticipating at least three visits

in the study)

No. of events

Major bleeding events

uc Intervention
No. of event/follow up period 2 0
Events/ 100-pateint year 37.35 0

Table 20. Major bleeding (for the patients participating at least three visits in the

study)
Major bleeding events No- of events p-value*
ucC Intervention
Yes 2 0 0.490
No 48 56

* p value <0.05 statistically significant

: Fisher’'s Exact test used to compare mean betgyemips

For patients passing through the study at leagtetiwisits, none in the
control and intervention groups experienced throsntimolic event during the study
period. However major bleeding event had happemdyg two events of patients in
control group or 37.35 events per 100-patient yaad it did not exist in the
intervention group (Table 19). There was no siatllyy significant in difference of
major bleeding event between two groups (Table Zmplications showed no
statistical difference in both thromboembolic evand major bleeding.

However, the mortality rate had been found in #tigly for two patients.
One was in the control group, and another was énititervention group. The first
patient participated in the study for three visitsd then she had died in the other
hospital after the last visit one month ago. Ttasechas been described in details of
patients experiencing major bleeding event.

The second patient participating in the intervemgiooup was 33 years old
female. Before she consented to participate irsthdy, she had been replaced aortic
heart valve for two times and admitted with paraukdr leakage for two times. She

had allergy with penicillin since she was young.rbtwver, she experienced infective
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endocarditis, therefore she had taken ciprofloxaftin prophylaxis of infective
endocarditis. Her target INR was 1.5-2.5 with iadicn of AVR. Even though
potential drug interaction possibly existed in thetient, INR values of this patient
had been in target even in the study period. Shd haver experienced
thromboembolic and hemorrhagic complications dutimg study period, which had
only two visits. The last visit in this study wasetsecond visit and the patient took
17.5 milligrams per week of warfarin dosage regimaih INR in target (her INR was
2.0) without dyspnea. However, the patient had bglanned to redo aortic valve
replacement by the surgeon. Her last echo-cardiwghowed 40-50% of ejection
fraction. Nevertheless, she had died in the otlepital with respiratory failure from
cause other than complication of warfarin, aftarlast follow up in approximately six

weeks.

IV. Patient satisfaction
The evaluation of patients’ satisfaction was netfgrmed due to the early

termination of the study.

V. Cost analysis
After study terminationpnly 36 patients who were presented at least three

visits were measured time spending in clinic andias calculated to be total service
cost. There were 20 and 16 patients in control iatelvention group, respectively
(Table 21). Mean of total service cost in contnaup was less than cost in intervention
group (112.40+ 59.20 and 276.4% 194.97 baths, respectively; p < 0.001). For
consideration at time spending in clinic, the paBein intervention group spent time
longer than patients in control group (Table 22yertheless period of time spending to
see the doctor was not significantly different. Tlesult was contradictory shown in
time spending for INR testing, the patients in congroups spent more time than
patients in intervention groups (Table 22). Toialet and cost of service in intervention
group were more than in control group, otherwisepants of sample size might be too

small to be represented of all populations.
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Table 21. Total service cost

Service cost B . _
(baths) UC (N=20) Intervention (N=16) p-value
Mean +SD 112.40+ 59.20 276.4% 194.97 < 0.001
Min 89.47 172.64
Max 332.55 982.83

p value <0.05 statistically significant

: Mann-Whitney U test used to compare mean betweemps

Table 22. Time spent in clinic

Time UC (N=20) Intervention (N=16) p-value
Doctor room (hours) 0.06+ 0.02 0.19+ 0.38 0.051
Pharmacist room
0 0.30+ 0.16 NA
(hours)
INR testing (minutes) 14,8+ 35.98 2.251.13 < 0.001
Total time* (hours) 0.52+ 0.98 0.82+ 0.56 < 0.001

p value <0.05 statistically significant
: Mann-Whitney U test used to compare mean betweemps
Total time* = Time for spending in clinic (start ital sign measurement and stop after finish at th

appointment counter)
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CHAPTER YV
DISCUSSION

Warfarin is an effective medicine for preventiondatreatment of
thromboembolic diseases, the important problenuislip health of foreign countries,
even in Thailand (121-123) . Amongst many strategieplemented ithe healthcare
system for anticoagulated patient management, thdgavin clinic is one of the
effective models. The warfarin clinic setting israultidisciplinary care team model
which has been proved in many studies for its athgn(82, 124-125). Nowadays, the
evolution of patient care system of warfarin clitias not involved only healthcare
providers, but it has also included a tool suclp@ist of care testing (POCT), which
can minimize elapsed time (126). In foreign cowsrithe patients in warfarin clinic
were trained to use POCT devices by themselvesnfmmitoring INR values. This
model or patient self-testing model has been shawreffectiveness in cost and
clinical outcome; moreover it may be useful in gats inconvenient travelling to a
hospital (127-129). By the way, clinical studiesTihailand related to warfarin clinic
with using point-of-care testing device had notrbegisted.

At the Chest Disease Institute, there was settiadarin clinic managed by
multidisciplinary team with pharmacists at the cofesuch service. The clinic was
initially started in July of 2007 with only a smaifoup of 25 patients. The POCT has
been adopted into the pilot project also. The greatnount of clinical evidence in
anticoagulation clinic study with POCT device wasveloped in this study, and
planned to be a substantiated study in benefitmnaltidisciplinary team managed
anticoagulation clinic with POCT device. In healihe team, important role of
pharmacist was to educate the patients, screentlleugpy problems, and find out the
suitable solution for individual patients.

At the baseline, the characteristics of patiergsewapproximately 51 year-
old, equally both sexes, and aortic valve replacemas the most common indication
in both groups. More than half of patients in bgtbups had experienced of taking
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warfarin less than 2 years. For target INR, numloérpatients was almost equal in
both groups of low (INR 1.5-2.5) and high (INR 2t&)get INR. Social background of
patients in both groups was similar. Most of pasemad primary school level and
being housekeepers caused by need less actitities some of them had no income.
Universal coverage scheme was the most of patidmalthcare medical payment.
Majority of patients in both groups had two undewy diseases, which were
hypertension and anemia.

The study design was randomized controlled fosdesg the bias of
patient selection. By the way, the intra-variatodrpatients may be a flaw of the study.
However the populations were similar in age, genahelication, timing of warfarin
therapy, target INR, mean of INR at screening v{$0), number of underlying
disease in each patient, and complications related major bleeding or
thromboembolism at baseline. The difference wasvahim percentage of INR in
target at baseline, even randomized method had frerdormed. As the results, these
patients were supposed to resemble in charactsristiboth control and intervention
group at baseline except the percentage of INRrigret. The randomization method of
this study can be another crucial factor producsedection bias. Because the
investigator and warfarin clinic team had knowntttiee patients, who consented to
participate in the study with odd sequence, wasngao participate in the control
group and the patients, who decided to participate even sequence, was going to
join in the intervention group. The sequence orz@tion could possibly arranged the
patients who had uncontrolled INR values to therwgntion group.

The study had to be terminated early before trgetad sample size could
be achieved. Nevertheless, all of data was accuetulnd analyzed for the results.
With the lack of satisfaction evaluation, we coulat find the solution in this topic.
Even though the study was early terminated, abbrmftion was investigated in two
methods, during study period prior to terminatiod &ubgroup analysis of patients

participating in the study at least three visits.
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|. Anticoagulation contr ol

After the study termination, total follow up daykys in therapeutic range
and percentage of INR in target was not signifigadifferent between control and
intervention group, nevertheless mean INR valuecaftrol group was less than
intervention group in statistically significant féifence. Consequently, rate of over-
anticoagulation in intervention group was slighttgre than in control group and rate
of under-anticoagulation of control group slightlyore than in intervention group.
These results had shown the same trend at thengugeasit, it might be caused by
short time of follow up period. After study termtrmn, percent of time in therapeutic
range was not statistically significant differerétlween two groups, but it trended
towards better for more visits in the interventgmoup. As the results, the percent of
time in therapeutic range of intervention group whkevated from 38.6% to 45.6% and
it revealed the opposite trend in control grougerftarticipating in warfarin clinic
(61.5% to 54.3%), however these results were nideérdint in comparison between
patients in control group and intervention group.

For subgroup analysis, percent of time in therpeange was almost as
same as prior analysis. It showed significantly enam control group than in
intervention group (30.4% in intervention group aB®8l0% in control group; p =
0.009), while the result in study period was ndtedent in statistical significance
(45.32 % in intervention group and 53.92% in cangroup; p = 0.497). Even though
this analysis selected only patients passed thr@atigbast three visits, the result in
anticoagulation control was still the same as nevianalysis.

After the study termination, the percent of tinmetherapeutic range was
calculated to assess percent INR in target ofnédintion-to-treat populations. These
data did not showed statistical difference of petddR in target between two groups.
However, the trend of alteration in numbers of IMRarget was observed in scattered
plot of INR value. Even though the percent INRanget of patients in control group
had trended toward to subside for more visits, ba bther hand patients in
intervention group had percent time in therapeuicge elevated for more visits.
Furthermore mean percent time in therapeutic raaftgr intervention was slightly
more than another one at screening visit. It reacgelaktter trend of clinical outcome in
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the intervention group. These results supposed dobeétter trend in outcome
improvement from multidisciplinary team with newitee.

In Thailand, many studies in clinical outcome drfarin clinic had been
implemented in hospitals and the largest one waduwtied by Sapoo at the Maharat
Nakornratchasima Hospital (109). It was designebe@rospective study comparing
between usual care group and physicians-pharmacB&borative care group. More
than four-hundred patients were conveniently samgghto two groups. Mean age of
patients was 47 years old and most of them tooKanarfor more than 2 years,
which was different from our study. All of 1,547 RNvalues were measured and
analyzed. Percentage of INR in target was seen watee in patients enrolled in
warfarin clinic than the usual care group (45.3% 341%; p < 0.001). The
improvement of anticoagulation control in interventgroup was shown 33% from
baseline. However, the important limitation of thstudy is the non-systematic
randomization method. For our study, we designepraspective comparative study
between control and intervention group, it was giesd similar as this study. But our
study was randomized controlled trial. Unfortungtebur study could not be
processed until the numbers of participated patidaid reached the target, and the
study could not result the statistical significatifference between two groups.
Percent INR in target of our study was shown 53.@®%ontrol group and 43.01% in
intervention group, which were similar as subgraamalysis and had not been
significant different between two group (p = 0.31Bevertheless percent INR in
target at baseline had significantly differed bedwéwo groups (60.52 % vs 35.71%
in the control and intervention group, respectivgly= 0.027), this can be another
cause of insignificant difference in anticoagulatemntrol.

Another study conducted by Liabthawee was desigasda quasi-
experiment, pre- and post-intervention (110). Thianother large population study in
the Department of Surgery, Siriraj Hospital. Therse 284 patients with mechanical
heart valve replacement, which was as same asatiahicof most patients in our
study. When the study had approximately ended & fronths of both follow-up
periods, the proportion of patients having INR Inerapeutic range was statistical
significant superior in the post-intervention peri®1.8% vs 46.7% in the post- and

pre-intervention periods, respectively: p = 0.016gvertheless a lack of control
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group was a limitation of this study. This studyswiesigned in the different way of
our study, but the result of percent INR in targeintervention group of our study
trended to be the same. However, the number oflatpas in our study was too less
to achieve a statistical significance and selectias could occur during

randomization.

Moreover, Khamkongkhun and Tongsrisomboon detezthitherapeutic
outcome compared between control and pharmacigrvention group with
inpatients. Khamkongkhun conducted a quasi-experiahatudy with 114 patients at
the Cardiovascular and Thoracic surgical ward,r&irmospital (130). This study
purposed to determine the impact of warfarin-momtp service by clinical
pharmacists. The percent of patients with therapelNR (2.0 to 3.0) in the
intervention group at discharge and at 30 days afigation of warfarin therapy was
significantly higher than in the control group (¥3% vs 59.65%, p = 0.044 and
57.89% vs 31.58%, p = 0.005, respectively). Moshitmn of drug therapy problem
was inappropriate dosage regimen and medicatioor emas an omission. The
physicians accepted pharmacist’s intervention faybjfgm resolutions more than
90%.

Another study was a quasi-experimental study and&hibodi hospital
comparing the proportions of patient with therapeliR (2.0-3.0) at discharge and
at first outpatient visit between historical comtand pharmacist service groups
conducted by Tongsrisomboon (131). After data o I@&tients were analysed,
percent INR in the target was found significantigher in the intervention group
(62.5% vs 30.0%, p < 0.001) compared to the corgroup after follow-upMost

common problems were major drug interactions aagpnopriate dosage which were
solved by physicians with more than 80% recommeoddtom pharmacist. Both of
these studies were implemented for in-patients, céetthe achievement of
anticoagulation control might not be interrupted bgn-compliance of patients.
Percent INR in target of intervention group in thasudies was high (60-70%). Even
our study could not achieve this figure (45.60%nitervention group), but the trend
of intervention group seemed to elevated INR imear If the intervention period

could be postponed, percent INR in target mightesehmore than this result.
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Previous studies showed superior clinical outcoofiewarfarin clinic
managed by pharmacist. But no one had ever cortluatelomized controlled trial
determining anticoagulation clinic with point-ofreadevices in Thailand, while some
studies involving warfarin clinic in foreign couigs included self-testing or self-
management. In foreign countries, the evolutionvaffarin clinic has developed for
many years. Nowadays anticoagulated patients iresmuntries can monitor and test
INR value by themselves and adjust dose of warfasimecommendation by training
program or healthcare providers. This was calléfensanagement.

According to previous studies in foreign countriesarfarin clinic
implemented with point-of-care devices could immgalinical outcome and patient
perceptions, compared with warfarin clinic withdlnbse devices. Thompson AM et
al investigated percent INR in target range, rdtemsergency department visits and
hospitalization related to major/ minor bleed orothboembolism, and patient
satisfaction survey for using point-of-care devi¢g€27). The study was designed to
be 6 months pre- and post-period of point-of-careiad implementation in warfarin
clinic. All of 145 patients participated in the dyuwere evaluated their data which
showed most of them was female (65%) and averageway 65 year-old. The
percentage of time within therapeutic range in queriof point-of-care device
implementation was not statistical different frome4gmplementation period of point-
of-care device (47.9% vs 45.7% in pre- and postedevmplementation periods,
respectively; p = 0.887). This study could not grdahe better outcome of POCT
device in warfarin clinic, but period of device ilementation was only six months
which might be another factor influencing clinicaltcome. As our study, the sample
size was too small and period of treatment mighttde short caused by early
termination. Nonetheless, trend of INR in targetnsed to be better for more visits in
multidisciplinary-managed warfarin clinic with POGiEvice.

Even some studies did not show superior benefpaoht-of-care device
implementation resulting in INR within therapeut&nge, a systematic review and
meta-analysis of self-management compared withdat@nmonitoring analyzed by
Heneghan C et al, discovered that all of 11 studie®sved improvement of INR
within target range in self-monitoring group, analyosix studies were significant

(132). As another systematic review and meta-arsalgemparing between self-
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management of oral anticoagulant therapy and cdiorel management, evaluated
by Christensen TD et al, revealed that self-manageémncreased time within
therapeutic INR in statistical significant levelrf8 low quality trials, but two high
quality trials was not statistical different (1383jowever, both meta-analysis studies
included usual care system, patient education bgenied system, and pharmacist-
managed care system and their patient selectiorcdpability of self-management
with a presumed high level of compliance, therdiy tesult of these meta-analysis
studies should be considered with cautions.

1. Complications

2.1 Thromboembolic complications

After study termination, the researcher found tiet rate of under- and
over-anticoagulation were not statistically diffier.eThe rate of under-anticoagulation
(INR less than 1.5) was found comparable betwedrema in control group and
intervention group. And neither transient ischemtitack (TIA) nor stroke was found
in our study. The study design might not be ablalisrard the selection bias of
populations, and amount of populations had not ghdar statistical significant data
resulting from early termination of the study. Adtigh thromboembolic event had not
been found in our study, the result need to beimasly interpreted with low
population numbers. The incomplete data of comfiioa in control group could
possibly occurred, thus rate of thromboembolic euerontrol group might be under
detectable caused by the lack of closed investigaffhe bias of populations could
occur in a small population size, because inadegsainple size could continue to
influence the quality and accuracy of the studyJ18\R in target at baseline showed
the patients in control group superior over intati@n group which could be another
reason of insignificant difference of thromboembotomplication between two
groups. This might be caused by selection bias Wwitiguld be produced during

randomization method with unblinded investigatod amrfarin clinic team.
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Prior studies were conducted in patients at $ihcspital by Liabthawee
and Khamkonkhun. Two studies were designed in miffekind of study and patient
populations. Liabthawee studied pre- and postaetgtion period of pharmacist-
managed anticoagulation clinic (110). This studgigie was different from our study
which was randomized controlled trial, but the thbmembolic complication resulted

in the same trend. Lower rate of thromboembolicnévevas found in the post-

intervention period without statistical significadifference (5.5 and 2.9 events/100
patient year in pre- and post- intervention perjaéspectively; p = 0.20). Another
study with different design was conducted by Khangidun to determine impact of
pharmacist in warfarin-monitoring service at thedaascular and Thoracic surgical
ward (130). This prospective study compared pdsiemitcome between control and
intervention groups with 57 patients in each grolibromboembolic events were
found slightly more in the intervention group than the control group without
statistical significant difference (0.006 event80Jpateint day and none, respectively;
p = 1.000).

Thromboembolic event had obviously been foundgmgicantly different
between control and intervention group in these pamative studies. Our study
showed no event of thromboembolic complication w/hilabthawee study had found
an insignificant lower rate in post-interventionripd compared to pre-intervention
period. The lower populations and short time ofoiel up could be the factors of our
study flaws. Khamkongkhun study found thromboentbatomplication only in
intervention group, while no thromboembolic eveatltexisted in control group. It
might be caused by the characteristic type of iepacare. Inpatients were carefully
treated by physicians, hence thromboembolic coraptin should be rarely existed.

In foreign countries, the evolution of anticoagigia clinic progressed to
be self-management, which trained patients to Bt value by themselves with
point-of-care devices. Kortke H et al study comgacénical outcome between self-
management patients and conventional managemesit (Il3s large randomized trial
included data of 295 patients in conventional gramd 305 patients in self-
management group. Drop out rate significantly shibwe control group with 45
patients (4.7%), meanwhile twenty-nine (2.9%) patiein self-management group

asked to withdraw from the study (p = 0.042). INRwn stipulated range was found
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more in self-management group than in conventignalip (p_<0.001). Furthermore,
thromboembolic events in self-management group fwasd less than conventional
group without statistical significant difference.4% and 2.1%, respectively). Even
thromboembolic complication was not significantfeliént, but this study can express
benefit of capillary coagulometer and self-managegm®ur study design did not
implement self-management for patients in intenggnigroup, but outcome result
trended to be as same as this study. This woulck®dting from patient education
strategy and intensive care for intervention grbyphealthcare providers. And the
patient education will avoid non-compliance of pats and encourage the appropriate
behavior resulting in better therapeutic outcome safety from complications.

With different study design, Gadisseur et al careld randomized study in
receiving long term oral anticoagulant patientsidkd into 4 groups: a weekly INR
self-testing patients with dosing performed by @wdgulation clinic physician, a
weekly self-management patients, a group of paiesducated by healthcare-
providers, and a routine care group (136). The lredd not reveal significant
different in INR within therapeutic range betweenups, which expressed more than
58% with lack of thromboembolic complication. Thitidy protocol was determined
to test INR value weekly for two groups of patienthile INR testing rate of another
two groups depended on individualized patientsvef consider for number of INR
testing and weeks of follow up, we will find thagtleast in rate of INR testing, which
was shown in a group of patients educated by hmaihproviders and a routine
group, was 0.39 INR testing per week or in apprataty one INR testing for three
weeks. On the other hand, rate of INR testingunstudy was in approximately one
testing for six weeks. Frequent INR testing alloygicians to aware complications
resulting from warfarin therapy. This might be theason why thromboembolic
complication had not been found and a rate of INRherapeutic range was high in
this study (78-79).

Mene'ndez-Ja’ndula et al conducted a randomized ttr compare the
clinical outome of anticoagulation management idf-m@anaged patients and
conventional therapy (137). For intention-to-treatalysis, data of 369 patients in
conventional group and 368 patients in self-manay¢ngroup was analyzed their

clinical outcome. Patients with self-management gote INR in target range than
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patients in conventional group (58.6% and 55.6%spectively) and thromboembolic
complications were found more in conventional grtlugm in self-management group
(5.4% and 1.1% , respectively). This result maychased by the patient education
program, which enhanced superior adherence in tmegufrom self-awareness of

health status when patients need to be responfiblevarfarin dosage adjustment
themselves. Our study design was similar as Mem=3d ndula study. Eventhough
our study could not include large numbers of pasiemd therapeutic outcome did not
show statistically sinificant difference, but treodl clinical outcome seemed to be
better for more visits in warfarin clinic with POQevice. The short period of study
could be one of reasons why thromboembolic comatinacould not been found in

our study. Furthermore, the patients participatingur study had to see the physician
every 6 weeks, which could be another factor efigctlinical outcome. Thus the

patients who can be tested INR at least 6-weekviattdetween INR measurements,
would be safe from thromboembolic and major blegadiomplications (66). However,

frequent appointment was hardly to exist in devielgountries due to shortage of
healthcare providers. Moreover the patients livingdistant area would undergo

trouble with high travel cost and time.

2.2 Hemorrhagic complications
Major bleeding events were found in two patiengstipipating in the

control group and none of hemorrhagic complicati@s found in intervention group,
even the over-anticoagulation INR values (INR valnere than 5) were existed
slightly more in intervention group than in contgybup (3 values (3.9%) and none,
respectively; p = 0.244). One of patients in thentomd group was found
gastrointestinal hemorrhage with normal laboraidig. Another one had died in the
other hospital caused by intracraneal hemorrhad¢fe WR in target during the study
period. For subgroup analysis, major bleeding haenbfound in the same rate of
events as prior analysis. None of patients caroatitarget laboratory INR had
experienced with major hemorrhagic events. Theepagducation might be lessen the
major bleeding events, because the patient would gitention in avoidance of

hemorrhagic risk factors.
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In according to prior studies, a trend of hemoribagpmplications was
decreased after patient participation in anticoatguh clinic. Different style of studies
at Siriraj hospital conducted by Liabthawee and dkangkhun expressed in slightly
different results (110, 130). Liabthawee study dest@ted slightly smaller
hemorrhagic complications in the post-interventjmeriod than in pre-intervention
period (14.9 and 15.6 events/ 100 patient-yeapeas/ely; p = 0.81), while it had not
been found in Khamkongkhun study. These resultdaggd superior efficiency of
multidisciplinary approach. Although inpatients habbably risked to confront the
complications, healthcare providers could avoideriina by collaboration of
healthcare team. Hemorrhagic event in our studyeasted in the similar trend of
these studies.

Another enormous poppulation prospective studypanmg between usual
care and pharmacist-managed anticoagulation cliais conducted by Sapoo (109).
Total of 218 patient in intervention group and Zdients in control group with 50
year-old in mean of age, showed greater percentitNfarget in intervention group.
Even though high variability of INR value was shomore in control group than in
intervention group (84.3% and 72.9%, respectivgdy= 0.004), there was not
significant difference in rate of major bleeding54events/ 100 patient-year in the
intervention group and 4.6 events/ 100 patient-yedine control group). However no
studies in Thailand was designed to determine mhmgact of pharmacist-managed
anticoagulation clinic with capillary coagulometer.

One randomized study in Spain conducted by Memz4dd ndula et al
which is similar design as our study, except thaial staffs in this study were
trained nurses and it compared clinical outcompatients between self-management
group and conventional group, meanwhile our studyg wollaborated with physicians,
pharmacists, nurse, and occasionally nutritiongstd we compared the outcome of
patients between intervention and control grou138his study included data of all
368 patients in self-management group and 369mgatia conventional management
group with follow-up period in approximately 11.8onths. The self-management
group was proved to be better in percent INR iggarSevere hemorrhagic outcome
trended to be less for patient participated in -s&lhagement group than in

conventional group (1.1% and 1.9%, respectivelypwklver a responsibility of
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patients for making decision by themseleves rasyltin improvement on self-
awareness of health status would be a reason t&r lminical outcome which never
existed in our study, because patients in our shatlynever adjust dosage regimen by
themselves. For minimization of complications, @atieducation enhancement was a
key process in our study for adherence resultirgaduce better clinical outcome and
complication risk minimization.

However, two patients had died during the studyiggein the other
hospital. Both of them were female and had INR esalin target during the study
period. One patient participated in the controlugravith INR 2.9 at the last visit
without beeding and thromboembolic complicationg, ibwas in target range (target
INR 2-3). She had participated in the study foeéhwisits and died after one month
ago in the other hospital due to intracranial hetrage. The brain hemorrhage could
occur in patients taking warfarin and sometimespiild suddenly emerge by triggers
with lack of sign as this patient. The patient edion, in awareness of sign and
symptom related to brain hemorrhage, may prevesoitcurrence.

Another patient had participated in the intervemtgyoup. She visited in
warfarin clinic for two times without sign or syngpbhs of hemorrhagic and
thromboembolic complications. But she had to bedamgu aortic valve for two time
and recently treated with infective endicarditifte she had participated in the study
approximately six weeks, she died in the other halspith respiratory failure from
cause other than complication of warfarin. Bothigras were in the middle age and
had no sign or symptom related to hemorrhagic &nontboembolic complications
before death. However, they might endanger by difeethreatening triggers or their

own disease state.

[11. Cost-analysis

Determination of financial outcome, the pharmagisinaged
anticogulation clinic has been evaluated in coltetifveness for many studies. In our
study, cost analysis evaluated in perspective tal service cost, which was partially
calculated based on healthcare provider cost celadéh elapsed time spending in

warfarin clinic and conventional clinic. Our studsas terminated by warfarin clinic
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team resolution for best clinical outcome of evpafients, consequently 36 patients
were analysed their total service cost (20 patiehtsontrol group and 16 patients of
intervention group). The result revealed more tet@lice cost in intervention group
than in control group (276.49 and 112.40 bathspeetsvely; p < 0.001). These
outcome reflected to more budget of treatment fdicaagulated patients in warfarin
clinic with point-of-care testing than in convemta clinic, therefore total service cost
is an important factor of warfarin clinic estabhsént for developing country in
adminitrative perspective. But this total cost wakculated for only one visit in each
patient and it was not included cost of any congpian. Thus cost-effectiveness of
warfarin clinic with POCT device could not appatgmirove in this study.

Furthermore, this study had been scheduled in peeialized period of
time in Chest disease institute, because studgulegas different from routine clinic
especially in frequency of follow up, which was ¢@m than this study. In the routine
clinic, the patients had an appointment for threntins or sometimes five months
with crowded patients in the clinic, and sometirtteese was more than 50 patients in
the clinic. While numbers of patients visiting iontrol or intervention group were not
more than twenty patients for one visit, in thesmaof controlled trial. The waiting
time in every periods in the study could not rdflex real time in routine clinic of
hospital with numerous patients, but it can reflecsome specialized clinic. Time of
INR testing was apparently fast in the study, beeame were not interrupted by other
clinics in the Chest disesase institute. The imtggtion of this result should be done
with awareness.

However, if we had focused on time spent in doctopharmacist room,
we could realise that patients in intervention grepent time longer than patients in
control group. This presumed that patients in wr@etion group could be more
attentively treated and meticulously cared by Inealte providers. Moreover, elapsed
time for INR testing was faster in intervention gpothan in control group (2.25 and
14.80 minutes, respectively; p < 0.001), it wasultesl from different types of
coagulometer in each group.

Prior studies of cost-analysis in pharmacist-madaggicoagulation clinic
had proved in greater benefit of economic outco@te {38). A study of concern in

anticogulation control, patient outcomes, and ergares of hospitalization and
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emergency department visits comparing usual medieaé with anticoagulation

clinic, included in-patient and out-patient witht@al of 318 newly anticoagulated
patients was conducted by Chiquette et al (138jteBéNR control, lower rate of

major to fatal bleeding and thromboembolic everdd found greater outcomes in
anticogulation clinic than in conventional servideloreover, financial outcome

evaluation based on cost of hospitalization andrgemey department visit, showed
saving 162,058 dollars annually for every 100 pasieenrolled in anticogulation clinic

because of fewer hospitalizations and emergencwgrttapnt visits. Major difference

between this study and ours was the study desigohwion-randomized and cost
evaluation perspective. Cost reduction of complicaavoidance was not estimated in
our study, which should be an evidence obviouslyerged to prove in cost-

effectiveness of pharmacist-managed anticoagulatiart.

Another study in Hong Kong had a similar styleooir study, except the
pharmacist role in anticoagulation clinic whichoaled a pharmacist to manage
patients as the physician in accordance with theag@ment protocol. Chan FW et al
conducted a two-year randomized clinical trialdomparison the therapeutic outcome
between a clinical pharmacist-managed anticoagulatervice and a physician-
managed service, recruited with 68 patients (86)jubtify the clinical outcome, this
study measured patient time spent within the taly& range and found superior
result of pharmacist-managed anticoagulation semi@r physician- managed service
(64% and 59%, respectively; p < 0.001). But majetding and thromboembolic
complication was not significant difference. A cpstr patient per month represented
total direct medical cost to this study and benested from the perspective of a public
health organization in Hong Kong. Mean cost of phegist-managed group was
lower than physician-managed group (76 = 95 and 288 US dollars, respectively;
p<0.01). Patients in pharmacist-managed group yenéaded intensive education and
cared by trained clinical pharmacist as the primeaye provider and be adjusted
warfarin dosage in accordance with dosage adjudtmpestocol and occasionally
physician consultation, moreover they were tesif Value by point-of-care device.
Meanwhile, the patients in physician-managed gramgppe drawn venous blood for
hospital laboratory INR testing, be monitored sagrd symptoms by hematologists,

and be adjusted warfarin dosage using the samegelasdjustment protocol as the
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pharmacist-managed group. Eventhough a part of pestpatient per month in
pharmacist-managed group was calculated includibgur cost of clinical pharmacist
of both the clinical management and phone calbf@lips with cost of physician time
for occasional consultations, but these cost wasoimputed by actual time spent in
clinic visit and estimated pharmacist cost was axpnately a half of the average
salary of the two haematologists. These limitatioosld result in miscalculation of
total medical cost, which did not exist in our studecause we calculated healthcare
cost based on real salary of healthcare providedsaatual time spent in clinic visit.
This different study process may be the reasoniftérent result from our study.
Furthermore, a lack of concern in medical expeméitar hospitalization and hospital
emergency visit was a limitation in our study, hematal service cost of our study in
pharmacist-managed group charged more than in atiomal group. Nevertheless,
our study had limited populations as the same flavthis study. The numerous
populations in randomized controlled trial studietinical outcome, economic
outcome and humanistic outcome in pharmacist-mahageticogualtion clinic

compared with conventional clinic could solved thélaws.

V. Patient satisfaction

Because of the early termination of the study,guétsatisfaction was not
evaluated. Even the patient satisfaction was neéss®d by questionnaires in the
study, some patients in control group asked thdthezae providers to let them
participating in the intervention group, becauseytlinad talked with the patients
participating in the intervention group and they nteal to be cared by
multidisciplinary team. This can refer to satsfawtof patients over multidisciplinary
approach in warfarin clinic without evidence. Anavas one of reasons why the study
had to be early terminated. Moreover, faster tintd wonvenience of INR testing and
more effective in clinical outcome could influente promote patient satisfaction in
pharmacist-managed service with point-of-care devitong time spent with
physicians or pharmacists was another factor eagear satisfaction and patient

adherence resulting in better clinical outcome.
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As previous studies, Wilson et al and Thompsonl epaducted studies
comparing between anticogulation clinic and conierat service in different designs.
Wilson SJ et al evaluated quality of oral anticdaggan management by comparison
between anticoagulation clinic with family physigiamanaged clinic (125). This
randomized study enrolled 221 patients which 112iepts allocated in
anticoagulation clinic and 109 patients particidaten conventional service.
Therapeutic INR values of patients managed by aagjalation clinic were found
more than in conventional care with insignificaiffedence of major bleeding and
thromboembolic events between two groups. Patienisfaction assessed with
guestionaires were filled up by 170 patients (7 &%)l expressed great satisfaction
over anticoagulation clinic (96%), meanwhile onl§28 of patients in family physician
group satisfied their service. Obviously differenoesatisfaction report was seen in
topic of time spent with staff (93% in anticoagidatclinic and 76% in conventional
service). Others superior topics of satisfactioeroanticoagulation clinic were more
satisfied with teaching, helpfulness of staff, &adaility of staff in emergency
compared with conventional service.

In our study, patient satisfaction might suppose kie more over
pharmacist-managed anticoagulation clinic, becpasents spent time in pharmacist-
managed anticoagulation clinic longer than in aangroup and they were educated
and be encouraged to maximize adherence. Conséguthe obstracles between
physicians and patients could be eliminated by camaoation collaborated with
multidisciplinary team in anticoagulation clinicyemthough these process need to
spend more time. However study of Wilson SJ etamhmared only two groups of
patients with the same venous puncture INR testiigle our study had compared
two groups with different type of INR testing. Théare, we hoped that our patients in
intervention group would satisfy with shorteningpmded time of fingerprick INR
testing.

Pre- and post-intervention study analyzed humiarasid clinical outcomes
of pharmacist-managed anticoagulation clinic ugamt-of-care testing device versus
venipuncture within warfarin clinic by Thompson Akt al (127). Even though
percentage of INR in target range, emergency deyeatt visits and hospitalization

due to major/ minor hemorrhage or thromboemboligmre not statistical different,
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patient satisfaction was detected 95% of patieilisgf satisfaction survey. The
shortening of elapsed time for INR testing wasrtleest impressive reason of point-of-
care device. However this study design aimed to paoen between pharmacist-
managed warfarin clinic with cappillary versus vesguncture INR determination,
which was different from our study.

Chan FW et al run a prospective randomized tr@hgaring clinical
pharmacist-managed anticoagulation service witrsigign-managed service in Hong
Kong (85). Time in therapeutic INR range of patem the pharmacist-managed
group was significant greater than physician-madageup, even no significant
difference in major bleeding and thromboembolicrésexisted. Furthermore, patient
satisfaction was evaluated by patient questionn@®Q)-18. Time spent within
clinic, accessibility, interpersonal manner, commation, and technical quality were
significant higher in pharmacist-managed group. kElsv general satisfaction and
financial aspect were not significant differencéwen two groups. As these results,
patients in our study might be satisfied in phanstamanaged service, because time
spent for INR testing in anticoagulation clinic wiaster than in conventional clinic
(2.25 and 14.8 minutes, respectively; p < 0.001 patients spent longer time with

physician and pharmacist in anticoagulation clinic.

V. Limitations of the study
There were several limitations to our study. Mdjonitation in our study

was incomplete study protocol, due to early tertnoma Patient satisfaction could not
be evaluated and humanistic outcome could not privebe an evidence of
effectiveness in pharmacist-managed anticoagulatbnic. The randomization
method in our study could be another flaw. Our teard the investigator knew that
the odd sequence of patients related to contralignarticipation, while the even
sequence of patients indicated intervention grantigpation. This unblinded method
could result in selection bias. Moreover incapatityeach aimed numbers of study
populations, our study could not empower clinicatcome as prior studies. Sample
size can influence the detection of significant fed#nces, relationships, or

interactions, therefore small population might baajority flaw (134).



Fac.of Grad. Studies, Mahidol Univ. M.Sc. in Pharm. (Clini¢dharmacy) / 89

The significant difference of INR in target at esening visit was another
flaw. Percent of therapeutic INR value was not ohbsly superior in anticoagulation
clinic and thromboembolic and major hemorrhagic nésewere not significantly
minimized by intervention of multidisciplinary teanEven randomization was
implemented in this study, but the bias of perd®RR in target possibly existed.
Owing to significant difference of therapeutic INR the screening visit between
patients in anticoagulation clinic and control grpthe difference of therapeutic INR
percentage between two groups may occur even ibewnof anticoagulation clinic
visits will be advanced.

Inconsistence of therapeutic regimen could occomorggst individual
physicians, since the lack of therapeutic managémetocol. Decision in treatment
including warfarin dosage adjustment depended divislual patients and physician’s
experience. However the precisely treatment regiofemarfarin was hard to find and
the resolutions were frequently ambiguous, dueotapiexity of pharmacokinetic and
pharmacodynamic properties in individualized pdsen

The incomplete chart review was possibly unintenalecurrence in control
group, therefore a lack of patient interview in eentional clinic could be a flaw of
our study leading to miss some incidences of carapbns. Physician’s learning
effect was another flaw in this study, because ighgrss in our study participated in
both intervention and control group. Clinical oute® of patients in control group was
partially resulted from learning effect of physitsa

For cost analysis, it partially based on periodtiofe. The study was
scheduled in the specialized time which could rinterrupted by other clinics in the
Chest disease institute. And number of patientgingsin the clinic was less than
routine usual care. The period of time in the stwdyg similar specialized clinic, but it
can not reflect to usual care in routine. Furtheenthe evaluation of cost analysis
purposed only service cost which included healthcast in real time without cost of
minimized complication. The cost of human resoudssended on individuals, hence
economic outcome in our study could be considerigd gautions. These limitations
could be reasons of insignificant superior benebtiger clinical and economic

outcomes.
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V. Recommendation

The pharmacist-managed anticoagulation clinic paoht-of-care device
had been proved for benefits in clinical, econorai humanistic outcome in foreign
countries, but no scientific evidence was showmhai patients. Our study had failed
to prove in these benefits due to early terminatiime randomization method could
be a major reason of different in INR in targettta# screening visit or even in the
insignificant different between control and intemtien group. The further study
should evaluate patient perceptions in pharmacestaged anticoagulation clinic with
point-of-care device for humanistic outcome detattwith proper randomization
method. The block of four or computerized samptexhnique could be helpful in this
solution. The patients in different group of studlould be cared by different
physicians for lessening probability of learningsiMany studies had proved superior
clinical efficacy of patients treated in anticoagidn clinic, even in clinic with point-
of-care. Cost-effectiveness is another factor whiddd not been evidenced in
randomized controlled trial study of pharmacist-aged anticoagulation clinic with
fingerprick coagulometer, which could be helpfuldonvenience and availability of
INR testing.
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CHAPTER VI
CONCLUSIONS

Oral anticoagulant was an effective drug for timeant and prevention of
thromboembolic diseases, nonetheless its complicapharmacokinetic and
pharmacodynamic attribute resulting in narrow thetdic property caused several
adverse effects. Maximization of patient intenseg@ucation resulting in patient
adherence was an important factor for advancedr@atgr therapeutic outcome.
Specialized anticoagulation clinic service collaied with multidisciplinary team had
been proved in many studies for its efficiency. Blelution of anticoagulation clinic
model has developed for better therapeutic outcacheevement. As previous studies
in foreign countries, Anticoagulation clinic seme with healthcare providers could
increase effectiveness and patient perception Imyt-pd-care device implementation.
The point-of-care testing device or finger prickagalometer benefits for lessening
elapsed time for INR testing with less pain, heihaeay proper for patients living in
urban area or disability.

Our study purposed to compare therapeutic, ecan@nd humanistic
outcomes between anticoagulation clinic service ngisipoint-of-care device
collaborated with multidisciplinary team and contienal service. Unfortunately, the
study was to be early terminated with warfarin icliteam agreement before the
population size had been achieved. Results redealesignificant different of clinical
and economic outcome. For humanistic outcome, uiccmot be assessed because
study termination agreement had been submitteddéfe end of the study. However,
all results had been summarized with intention«aitanalysis.

Result of anticoagulation control did not showtistecal statistic difference
between patients in control and intervention grolate of under-and over-
anticoagulation was not different in statisticafjrsficant, nevertheless they were
found more times in intervention group. But antgaation control of patients in

intervention group trended towards greater outcom®more visits of anticoagulation
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clinic, while anticoagulation control in controlayp showed the opposite direction.
Likewise, thromboembolic and major hemorrhagic cboagions were not different in
statistical significant as therapeutic INR reshtiyvever only one major bleeding event
had been found in control group. Inadequate popumatize and short-time of follow
up possibly caused the insignificant different bestw two groups.

Unfortunately, questionnaires of patient satistachad not been answered
in our study owing to early termination. Nonethsleslapsed time minimization of
INR testing and more time to see the healthcarevigeeo would likely result in
satisfaction of patients in warfarin clinic with device. For cost analysis, the cost
therapy of anticoagulation clinic with POCT devisas more than cost of control
group. INR testing of intervention group cost mtivan control group ninety baths per
time and time spent in clinic was more in interv@mtgroup than in control group.
These could be the reasons of more cost in antidatgn clinic with point-of-care
testing.

Overall, anticoagulation clinic did not show sttital significant different
from usual care in our study, except cost ther&mtwithstanding, population size
and time of follow up were inadequate to assessracy results of anticoagulation
control. Longer time of follow up and sufficient pdation size in randomized
controlled study can possibly achieve impact oftrdigiciplinary approach in warfarin
clinic with point-of-care testing. Many studies ped the effectiveness of warfarin
clinic, but none of them had proved effectivenesgsrprovement in warfarin clinic
with point-of-care testing with clinical, economanid humanistic outcome. Point-of-
care device was useful in warfarin clinic for mimmation of time spent in clinic,
accessibility of INR testing in clinic which wasastage of laboratory INR testing and
satisfy patients by less painful of needle punctaith small amount of bleed.
Warfarin clinic with point-of-care testing probablynaximize advantage of

anticoagulation therapy.

Recommendationsfor further study

In order to implement a warfarin-monitoring serviececommendations for

future research are as follows:
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1. To lessen the selection bias during randomizatiorither studies should
use proper random sampling method.

2. To prove the effectiveness of anticoagulation clifiurther studies should
be conducted as a prospective randomized conttblmulti-center setting.

3. For learning bias avoidance, further studies shoufdement in the clinic
with different physicians for control and interviemt group.

4. Further studies should evaluate the possible osisliip between patients’
knowledge of warfarin therapy with anticoagulatmmtrol.

5. In addition, further studies should also reportgdtiherapy problems with
other medications and medication errors occurninigpé period of study.

6. Further study should analyze cost-effectivenesl wost of complication.
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(Warfarin Clinic)
1. Demographic Information [HN: CodeWic [Initial date :
Name: [Age: Gender AFCI M [Qccupation : Education Level :
Address [Tel Mo ReimbursementC] NdJYes
\alve poation: Mo, of valve: Valetype: Duration of warfam therapy
2. lliness
Past lliness : Acute and Current lliness: Operative Status :
1. 1. QOperation Date Surgeon
2. 2 1.
3 3 2
4. 4 3.
Iedication History Pafient's Income (Bath/ hour)
Economic data
Travel cost of patient (Bath/visit)
4, Family/Social Economic History : ATEVATIA O
ANFANAILID
5. Allergiesintolerance 5. Social Drug Use 7. HerbalHealth food Product:
D Mo know drug allergy O Alcohal
I edication : 0 Caffeine
[ Tohacco
Reaction
8. Indication of warfarin
9. Target INR {INR range)
10.Diet: O Lowsat  OllowFat  OlDjabetic O other ... [11. Routine Exericise :
12. Baseline Warfarin Compliance : O Verygood(100%0  Good(-95%) 0  Poor(=85%0  Very poor (=80%)
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13 Baseling Physical Assessment/ Labaoratory D Height

om

Data

- Weight (ka)

-BP

- Pulse

Bl

Electrolyte

Chemistry

-FBS

-BUN

-Cr.

-AST

-ALT

- Total Bil.

Cirect Bil.

-TH

-HBsAg

-HBATe
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PATIENT’ S PROFILE DATA SHEET (cont.)

Patient Monitoring Form

Hame : Age Gamer: g F gl
Date Dose Taken INR Changed Dose Physician FiU IMedication Regimen | StartDate | Stop Date Hote
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(cont.)

fa-uwana ang il HN Target INR........ccooeeeeeee
Pharmacist's Care Plan (warfarin Clinic)
Date | DTPs Detail Intervention Future Plan Hafiiaiu

Drug therapy problems (DT Ps):

transfusion of two or more units of whole bloo
10. Miscellaneous

1. Unnecessary drug therapy 2. Meeds additional drug therapy 3. Ineffective drug 4. Dosage too low 5. Adverse drug reactions 6. Dosage too high 7. Moncompl
8.Major bleeding (Fatal bleeding and/or Symptomatic bleeding in a critical area or organ, such as intracranial, intraspinal, intraccular, retroperitoneal, intraartic
pericardial, orintramuscular with compartment syndrome, andfor Bleeding causing a fall in hemoglohin level of 20 g/l {(1.24 mmol/L) or more, or leading to
orred cells. 9. Thromboembolic events (CVA, TIA, Valve thrombosis, Peripheral or systemic emboli)
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WARFARIN BOOKLET




Sumana Jitpokasem Appendices/ 114

WARFARIN BOOKLET (cont.)
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APPENDIX C

= U
Lmuaaumumwmwaiwaogﬂ'm
(Patient Satisfaction Evaluation)
Tisalwszauarnunswalanuusnisnvinwlasuamesiun1Isas uazlSoufaunuIsu

MIlUIMsLuuLeNAawdnTINMTIeh laglwazuuwwludiouudaztaassa luUs

sweloannfign  4wela  31hwunas 2 BENNIZUVIAN 1 UINISZTUUANINN
1. 3202 MANNTTONLUANE 5 4 3 2 1
2. anualuniswuuwng 5 4 3 2 1
3. Sepza lUnTINLLR e 5 4 3 2 1
4. euszaanuazdslunmsianzidaaandaeiia 5 4 3 2 1
5. anNazaInuazislunInealionaiun 5 4 3 2 1
LHUNAROU
6. qmmwmaau‘%miﬁvl,ﬁ%'umml,ww5 5 4 3 2 1
7. qmmwmaau’%ﬂﬁﬁ"l,@i”%'m*ml,né'mﬂs 5 4 3 2 1
8. qmmwmaau’%msﬁ"ﬁ%’umﬂwmma 5 4 3 2 1
9. qmmwmaw‘%miﬁvl,ﬁ%'umﬂqﬂmﬂﬂ@mau 5 4 3 2 1
10. naAlFlumslrsmsluedasass 5 4 3 2 1
(rannly euld Slamasnanainasnandaly)
11. qmmwmaa@‘ha%mu/mmiﬁaﬂimt.a: 5 4 3 2 1
Sosmsldendilesy
12. ﬂ’rsvl,ﬁ%'ummj/ﬂmmﬁlmﬁmﬁ'ﬂiﬂ 5 4 3 2 1
LA IQUAGILDY
13. mﬂﬁ%’ummj’flmwmﬁﬂmﬁmﬁ'umﬂ%m 5 4 3 2 1
aei9nNAad
14, anwianilduiulunsguagunnsesanias 5 4 3 2 1
15. aANuRINTA UM I IWIavaduuzin 5 4 3 2 1
HONLINIWA
16. anwtanmiad ldsulafalymannisldin 5 4 3 2 1

Tywianlia wiallywiainmsaataa
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uuuaaumumwﬁawaiwmg’{ﬂw (cont.)

(Patient Satisfaction Evaluation)

17. mmﬁﬁﬂﬁ'ﬂﬁ]@iamams%‘ﬂmi@m:uulmi 5 4 3 2 1
uidthewsawzadonaussldlddmuunnd)

18. anuisnalalassiudaszuy 5 4 3 2 1

19. anudasmavesrinulumsldiunmgualas 5 4 3 2 1

seuulnaididald

POLRHALUL/ANNAALAULANNLAN

Sedededekdk o 2 = o =Py &
ﬂmgﬂ'ﬁ]ﬂﬂaﬂaﬂﬂmnﬂﬂquﬂaazlqaqL?.l'li')Nﬂ']i')ﬁ]ﬂLlagﬂaullﬂuﬁaﬂﬂ'\&l%

U A Yo A o @ I3 1 A o a U1

'ﬂaﬂa‘n‘lﬂiﬂﬁlqﬂﬂﬁl%qaﬂ ﬁ]zlﬂ%ﬂizrﬂ%%aEI'Nﬂﬁi%ﬂqswmﬂqigﬂuuSﬂ'\‘iﬂﬂaEl?la\‘]

A011nlIanIIanea bil
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APPENDIX D

wuugauaIaANNIne lezasdilae
(Patient Satisfaction Evaluation)
Tsalwszauanuionalanuusnsfviwldsuamesrumyasoil Taslwazuuuludionu
udnzdodssialai

swaloannfign  4wale  3dwnaw 2@sd5udy 1 laiwaleadreann

1. 32ULIAN IWANTTONLLANG 5 4 3 2 1
2. anwualuniswuuwng 5 4 3 2 1
3. Sz lUNNTLNsLA e 5 4 3 2 1
4. qmmwmaau‘%miﬁvl,ﬁ%'ummt,ww5 5 4 3 2 1
5, qmmwmaw‘%miﬁvlﬁ%'umﬂwmma 5 4 3 2 1
6. qmmwmaau’%miﬁ"l,@i”%'umﬂqﬂmﬂﬂ@m’m 5 4 3 2 1
7. nandildlumslrusmsluudazass 5 4 3 2 1
(ann’ly ee'ld Slamasnanuinasnaraly)
8. qmmwmaaﬁwa%mﬂ/ﬂ’nujﬁaﬂ‘ml,l,az 5 4 3 2 1
Gosmslgendilesy
9. mﬂﬁ%’ummf/mwmﬁﬂaLﬁmﬁ'ﬂiﬂ 5 4 3 2 1
LAZNIIQUAAILEY
10. ﬂ’rsvl,ﬁ%'mmuj/ﬂmmﬁlmﬁmﬁ'umﬂﬂ?m 5 4 3 2 1
08l 9YNADY
1. anuiindauimlunsguaguninuasanias 5 4 3 2 1
12. anuzEsalumadtissnmIevediuuzin 5 4 3 2 1
HONLIAHA
13. amutanmiefilsuidafialfymannsldin 5 4 3 2 1

Tywianlia wiatlywiainmsaataa
14. anudswalalasudaszuy 5 4 3 2 1
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uuuaaumumwﬁawaiwmg’{ﬂw (cont.)

(Patient Satisfaction Evaluation)

POLRHALUS/ANNAALAULANLAN

Sedededekdk o 2 = o =Py &
ﬂmgﬂ'ﬁ]ﬂwaﬂaﬂﬂmnﬂﬂquﬂﬁazlqaqL?.l'li')&lﬂ']i')ﬁ]ﬂLlagﬂaullﬂuﬁaﬂﬂ'\&l%

U A Yo Aa o [ I3 1 A o a U1

'ﬂaﬂa‘n‘lﬂiﬂﬁ]'\ﬂﬂﬁuqfﬂﬂ ﬁ]zlﬂ%ﬂig‘[ﬂ%%aEl']ﬂﬂﬁi%ﬂqswmﬂqszﬂuUSﬂ'\‘iﬂﬂqEl?la\‘]

A011nl3anIIanea bil
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APPENDIX E

WARFARIN CALENDAR

fuesvEu su1aun 2551 aaiiulsnnsiean

damsUAnn o ifige Huny Har 15 V{p vz Biaui GLES [CICS
1. fivg mHhiundanmaiu

Wia Aauuan wavaiu

2 andsannam NR Taeld
wATaaf leTuanm, uardufin 1 2 3 4 5 6

E
A1 INR astuayannmsa

3 iAuLK usTaE aafgang i
Az (luthu 30°C)
waAnlAnaATIuEEY, AUy 7 8 9 10 11 12 13

v . E
wazlarhmaliatinnas

& Madine s il sy
1l 2 i lamdnte
14 15 16 17 18 19 20

5. fAufuendaliufia 12 g1lug
DiTufueiudninlatly
WUIBLAN

8. auAumarannsulyl 21 22 23 24 25 26 27
12 drlaauda Tidhusdadu

uasfumivdaldtvawnadia

7. fugwaunnddiadea-
Wias mafiidasaantdadnald 28 29 30 i

SusuuHng e B i B
asnadavatsuilssniua luas THATUUzAS
LT TR e T Y T |
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APPENDIX F

Table 23. CONSORT 2010 CHECKLIST

Section/ Topic em Checklist item
number
Title and abstract la Identification as arandomized trial in thetitle
1b Structured summary of trial design, methods, results, and
conclusion (for specific guidance, see CONSORT for
abstracts
Introduction
Background and 2a Scientific background and explanation of rationale
objectives 2b Specific objectives or hypothesis
Methods
Trial design 3a Description of trial design (such as paralel, factorial),
including alocation ratio
3b Important changes to methods after trial commencement
(such as eligibility criteria), with reasons
Participants da Eligibility criteriafor participants
4b Settings and |locations where the data were collected
Interventions 5 Theinterventions for each group with sufficient details to
allow replication, including how and when they were
actually administered
Outcomes 6a Completely defined prespecified primary and secondary
outcome measures, including how and when they were
assessed
6b Any changesto trial outcomes after the trial commenced,
with reasons
Sample size 7a How sampl e size was determined
7b When applicable, explanation of any interim analyses and
stopping guidelines
Randomization 8a Method used to generate the random allocation sequence
Sequence generation 8b Type of randomization; details of any restriction (such as
blocking and block size)
Allocation conceal ment 9 M echanism used to implement the random allocation

mechanism

sequence (such as sequentially numbered containers),
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Table 23. CONSORT 2010 CHECKLIST (cont.)

Section/ Topic tem Checklist item
number
Method (cont.)
Allocation conceal ment 9 describing any steps taken to conceal the sequence until
mechanism (cont.) interventions were assigned
Implementation 10 Who generated the random all ocation sequence, who
enrolled participants, and who assigned participants to
interventions
Blinding 1lla If done, who was blinded after assignment to
interventions (for example, participants, care providers,
those assessing outcomes) and how
11b If relevant, description of the similarity of interventions
Statistical methods 12a Statistical methods used to compare groups for primary

and secondary outcomes
12b Methods for additional analyses, such as subgroup
analyses and adjusted analyses

Results
Participant flow (a diagram 13a For each group, the numbers of participants who were
is strongly recommended) randomly assigned, received intended treatment, and
were analyzed for the primary outcome
13b For each group, losses and exclusions after
randomization, together with reasons
Recruitment 1l4a Dates defining the periods of recruitment and follow-up
14b Why the trial ended or was stopped
Baseline data 15 A table showing baseline demographic and clinical
characteristics for each group
Numbers analyzed 16 For each group, number of participants (denominator)
included in each analysis and whether the analysis was by
original assigned groups
Outcomes and estimation 17a For each primary and secondary outcome, results for each

group, and the estimated effect size and its precision
(such as 95% confidence interval)
17b For binary outcomes, presentation of both absolute and

relative effect sizesis recommended
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Table 23. CONSORT 2010 CHECKLIST (cont.)

Section/ Topic tem Checklist item
number
Ancillary analyses 18 Results of any other analyses performed, including
subgroup analyses and adjusted analyses, distinguishing
prespecified from exploratory
Harms 19 All important harms or unintended effects in each group
(for specific guidance, see CONSORT for harms)
Discussion
Limitations 20 Tria limitations; addressing sources of potential bias;
imprecision; and, if relevant, multiplicity of analyses
Generalizability 21 Generalizability (external validity, applicability) of the
trial findings
Interpretation 22 Interpretation consistent with results, balancing benefits
and harms, and considering other relevant evidence
Other information
Registration 23 Registration number and name of trial registry
Protocol 24 Where the full trial protocol can be accessed, if available
Funding 25 Sources of funding and other support (such as supply of

drugs), role of funders
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