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## 5076853033 : MAJOR SOCIAL AND ADMINSTRATIVE PHARMACY
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SIRAYA LEKCHAROEN : OUTCOMES OF PHARMACIST COUNSELING
ON OUTPATIENTS RECEIVING WARFARIN AT SAMUTPRAKARN
HOSPITAL. THESIS ADVISOR : ASST. PROF. PUREE ANANTACHOTI,
Ph.D., 81 pp.

This one group pre-test and post-test study was designed to assess the outcome of
pharmacist counseling on outpatients receiving wariarin therapy by compare patients’
knowledge, compliance, International Normalized Ratio (INR), bleeding and
thromboembolic events,.and cost_ifor hospitalization and ER wisits between pre- and
post- pharmacist counselingefrom" January 2008 to January 2009. Samples were
outpatients who received long=t€rm" warlfarin therapy at Samutprakarn Hospital during
the study period and have béen fellowed up atiwarfarin clinic not less than 3 visits. Data
were collected on 132#0utpatients from an intervention day until three follow-up at
warfarin clinic. Patients’ Jknowledge' of _watfarin therapy increased after receiving
pharmacist counseling service/and'maintained until a third visit. Patients’ compliance to
warfarin regimens was impgoved in/the second visit. Percentage of patients whose INR
within therapeutic range was increase after receiving pharmacist counseling (22.1% VS
73.5%). Percentage of patients whose INR lowerand higher than therapeutic range were
decreased after receiving pharmacist ‘service (53:8% VS 14.1%, 24.1% VS 12.4%).
Bleeding and thromboembglic events at post pharmacist counseling were reported lower
than pre-pharmacist counseling (3.6% VS 1.7%;, 2.2% VS 1.6%). A lower event of
hospitalizations after counseling sefivice (10 events VS 4 events) produced cost saving of
242,357.52 baht. —

From this study showed that pharmacist ¢ounseling could improved patients’
knowledge, compliance, anticoagulation control, reduced bleeding and thromboembolic
events and annually saved cost in reduced ER visits and hospitalizations.
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CHAPTER I

INTRODUCTION

Rational and background

Warfarin is an anticoagulant drug that hasbeen used as an oral anticoagulant
therapy for more than 50.years. ") Warfarin is a vitamin K antagonists. It has been
used for treatment and.preveation of thromboembolic disorders. @ 1t is indicated for
various thromboembolism such as'deep \klein thrombosis (DVT), pulmonary embolism
(PE), and thrombeembaolic complication% associated with atrial fibrillation (AF) or
mechanical heart valve replacem:é:nt (M—V’T.{) and prevention of stroke, recurrent

infarction or death in patients with acute m?ocardial infarction. &

::I

Warfarin'is a Migh-alert drug be'c;tuse of its narrow therapeutic range of

&+

efficacy and safety. The drug 1tself can cause serious side effects such as bleeding,
thromboembolic comphcatlons ~and death"r i some  cases. In 2003 and 2004
anticoagulant drug were ranked first amongﬂh’er drugs causing adverse effects in
therapeutic use on death certlﬁcates @ The J'ourna], of the American College of Chest
Physician 2004, dedicated Volume 126 for anticoagulant drug. ©® Many studies
presented highci rate of major bleeding and fatal bleeding as a result of warfarin
therapy compared,to other anticoagulant drugs. A randomized T;ial in patients with
atrial fibrillation réported that the ratc of intracranial bleeding was 13% per year with
warfarin, compared with 3% per year in placebo, and the rate of fatal bleeding was 3%
per year with warfaringeompared with11% per year inplacebe. The results of another
randomized «rial _in pafients with'= ischemi¢ heart disease comparéd the rate of
intracranial bleeding and fatal bleeding between warfarin therapy and aspirin (500 mg
three times asday)s [towas foundsthat intracranial bleeding ineidence and fatal bleeding
incidence were 21% VS 5% and 8% VS'4% for warfatin and aspirin, respectively. A
randomized trial in patients with venous thromboembolism reported that the major
bleeding was 12% in warfarin therapy compared with 3% in enoxaparin (4,000 IU
subcutaneous one a day) therapy. All 3 randomized control trial in patients with

venous thromboembolism reported that the major bleeding was 12% in warfarin



therapy compared with 3% in enoxaparin (4,000 IU subcutaneous one in patients with
atrial fibrillation, ischemic heart disease and venous thromboembolism showed that
warfarin cause bleeding and fatal bleeding in a higher rate comparing to other

anticoagulant drugs such as aspirin and enoxaparin.

Warfarin also has various kinds of drug-drug and drug-food interactions which
affect pharmacokinetic and pharmacodynamie¢ variability which result in the response
to warfarin. Patients have to pay attention to their lifestyle and diet as it may result in
poor anticoagulation control. Because warfarin is-a vitamin K antagonist, high
vitamin K diets such as#brogeoli, cauliflower, cabbage, green peas, lettuce, spinach
and watercress may result in anhibition oﬁlwarfarin’s cffect.,®

The management of patientg on warfarin therapy was developed continually.
Originally a model of paticnt care was us?al care (UC) which provided by a primary
care physician. As warfarin eontinued::' toJ? cause drug related problems, risk
management strate€gies has been developed ‘A new model proposed that pharmacist
and other health care team together help respons1ble for decrease risk and increase
safety among patients recelvmg warfarlﬁr 'fherapy Over the past 50 years,
anticoagulation clinic has beeit established. MOals are to minimize complications
such as thromboembolism -and hemorrhage ewhll,e _maintaining an anticoagulation

control. Pharmac1sts in antlcoagulatlon management serviee (AMS) are responsible
for educating he patients, obtaining medication history and .prov1d1ng therapeutic
consultation to"physicians. Many studies showed that AMS reSuTEed in better clinical
outcomes when_compared to UC. @59 These results indicated a reduction in the

incidence of major bleeding and thromboembolism.

Samutprakarn Hospital established “Warfarin Clinic” in Octobe¢r, 2007 to help
manage risk among patients who receive warfarin therapy. In the past, frequency drug
related-problems (DRPs) among, warfarinizedypatientsswho son swarfarin were dosage
too" high, (desage too lew, idrug-drug interactions, food-drug interaction, mon
compliance, and life style problems. AMS provided by warfarin clinic should help
reduce bleeding and thromboembolic events, and improve anticoagulation control of

patients.



Objective

The objective of this study was to evaluate result of warfarin clinic. Program
evaluation was divided into two levels. Program level and patient level. First, program
level was focus on cost saved from reducing number of emergency department visits

ation was to compare knowledge score,

and hospitalizations. For patient leve
compliance score, proportion '

events and thromboembolic events ore andeatier pharmacist counseling services.

ﬂ‘lJEJ’JVIEWITWEJ"Iﬂ?
ammnmumwmaﬂ



CHAPTER II

LITERATURE REVIEW

This chapter is com _The first section describes the

medical importance of describes factors affecting
coagulation control. T on dacnbe lation clinic and network
| — d

of warfarin clinics. “section de evaluation of warfarin

clinic from aboard an

major bleeding and ; bl cause of death among
) American College of

Chest Physician in 2004 dedi ¥ Tﬁ v its journal of warfarin presented a

leeding incidence and fatal bleeding
incidence were 21% VS __@W,‘f % for warfarin and aspirin, respectively.

respectively) an iri 00r - 4%, respectively). And
the results in patients with venous throm

was 12% in wariarm therapy compared with 3% in enoxaparin (4,000 TU

S“““szrwmmwmm

1990 to 2002, The Na ional Patient Safety Agency, United Kingdom

ARV ARV LaN 1L TRt T

all reported dead cases, respectively. The major reason was from carelessness of health

care provider on guidelines following. @



A meta-analysis of Baglin et al in 2007 found that first time warfarin users had a
high risk of major bleeding in the first 3 month to 1 year of warfarin therapy. ®
Moreover in outpatients, it occurred rather frequently in medication error. From its
high rate of serious adverse events leaded to increasing cost of emergency department

visit and admission.

Frequency monitering and dosc adjustment were improved anticoagulation
control and reduced complications of greatment. Many studies demonstrated that
pharmacist-managed antieeagulation service could amprove efficacy and safety of
warfarin therapy more than usual care provided by physicians. They reported clinical
outcomes as percentage oft INR /in tkllerapeutic goal, ratc of bleeding, rate of

thromboembolismay percentage of hospitaliization and patients’ compliance. **

4
v

=

Durationsof time that patients had INR outside therapeutic range could indicate

how well one had anticoagulation control It was found that length of time one had

INR outside therapeufic range -was sig!giiiﬁicar_lt related to non-compliance. ©.5)

Simultaneously, factors that found to, be a_ff-gcted compliance were education level,
add 3 7 A .

employment status, mental status-and cognitive:behavior (especially among elderly

patient). ©© Although various factors were related to warfarin non-compliance, they

founded that low knowledge level about Warfa{rip- ﬂp_rapy was a major cause of non-

compliance. Patients who understand and responsible for their r¢ggimen, weren’t often
e

miss of warfariia-dosing:*

Factors affecting coagulation control
Many factors were found to have effect on anticoagulation control. These
factors“eangbe largely identified iny2)groupsydrugs related factor.and non-drugs factor.
Example of|drugs related factors are pharmacokinetics) pharmacodynarics, drug-drug
interaction and drug-food interaction. For non-drug factor, the examples are patients’
knewledge spatients’.ecompliance; health eare service factomand patients’ genetic:

1! Duug-drug interagtion

The drug interaction is classified in 2 types, potentiation (increase effect of
warfarin) and inhibition (reduce effect of warfarin). Numerous drugs may interact with
warfarin through pharmacokinetic or pharmacodynamic mechanisms by different

pathways. The intensity of anticoagulation correlates directly with incidence of



hemorrhage. There are several pharmacokinetic and pharmacodynamic factors that

influence effect of warfarin.

1.1 Pharmacokinetic Factors
Drugs influence the pharmagokinetics of warfarin by reducing
absorption and interfering metabolic clearance, thus affected the anticoagulant
response. Warfarin when.taking with phenylbuitazone,sulfinpyrazone, metronidazole,
trimethoprim-sulfamethoxazole,  fluconazole, 1soniazid, lovastatin, sertraline and
amiodarone will reduce.elearance of warfarin which resulted in increase warfarin
effect on the prothrombin @ime. On the other hand, when taking warfarin with
barbiturates, rifampicing and carbamaze?ine will increase hepatic clearance which

reduce warfarin cffect. 2"

J
v

=

i
1 &

1.2 Pharmagodynamic Factors ' d
Othegdrugs inﬂuer;ce the ph.lﬁrmacodynamics of warfarin by inhibiting

synthesis or increasing clearance of vita{ﬁ_.ﬁ_q K-dependent factors. which lead to
increasing the anticeagulant effeict of’ Wagfa{;l**in.- For example, second- and third-
generation cephalosporins which—inhibit ﬂ.l'é':_'_éyc!ic interconversion of vitamin K.
Thyroxine increase the metabolisin of coagulé@}}']*factors. (18 Sulfonamides increase
warfarin effect in patients consuming “diets Eeﬁéiggt in vitamin K by eliminating
bacterial flord', and worserzl vitamin 'K ({ef;lciency. Erythrgmycin increase the

anticoagulant effectof warfarinby-an-unknown mechanism: ")

Drugs that' potentiate bleeding on their own, when taken with warfarin may
increase the risk of bleeding. These drugs which have warfarin-like activity include
other janticoagulants (suchrasy heparin)fantiplatelet drugs~(egaracetylsalicylic acid,
clopidogrel, «dipyridaméle, 'sulfinpyrazone @nd ticlopidine) and| allyNSAIDs and
selective” COX-2 NSAIDs. These  drugs increase the risk of warfarin-associated
bleeding, by~inhibiting=platelet-function. Aspirinsis the,mestsimportant beeauseof its
widespread muse ‘and prolenged effects /Aspirin and NSAIDs can produce |gastric
erosions that increase the risk of upper gastrointestinal bleeding. The risk of bleeding
is heightened when high dose of aspirin are taken during high intensity warfarin
therapy (international normalized ratio. INR 3.0 to 4.5). Both celecoxib and rofecoxib

are reported to potentiate anticoagulation effect. Acetaminophen which is the



analgesic of choice for patients using warfarin, are moderated potentiation. All of
these drugs should be avoided in combination with warfarin unless proven to provide

benefit that over the risk of bleeding.

Well et.al. critically analyzed repeorts of interactions between warfarin and
other drugs. (12 Each report received a summagy seore indicating the level of assurance
that a clinically important interaction had occutred (level 1 = highly probable, level 2
= probable, level 3 = possible, and leveli4 = doubtful). Many antibiotics are reported
to potentiate the effect ofwarfarin in highly probablelevel. Several cardiac drugs had
highly probable evidemce that they potentiated the effect of warfarin such as
amiodarone, clofibrateg propatenone, plropanolol, and sulfinpyrazone. Quinolone,
simvastatin, and acetylsalicylic acid had probable to potentiated warfarin. Highly
probable evidence indicated that séveral drlfgs did not interact with warfarin, such as
atenolol, felodipne, metoprolol, antécids,j)syl_lium, ranitidine, naproxen, fluoxetine,
ketoconazole, ibuprefen, diltiazefr-.l, tobacco::ﬁ ar;a vancomycin.

l’ <

2. Drug-food.interacetion

i A #
¥/
Dietary with vitamin K sufﬁelent reduces {he anticoagulant response to
warfarin. Dietary vitamin K+is derived predomlnantly from phylloquinones in plant
material. Phylloquinones neutrahze the antlcoagulant effect of warfarin because they

are reduced to'KH, ( the reduced form of vitamin K) through thé warfarin-insensitive
pathway. Increased—mtake-of—dTetary—wtmmrrﬁwfﬁcrenﬁOTeduce the anticoagulant
response to warfarin occurs in patients consuming green vegetables or vitamin K

containing supplements.

Anne et al. concludedidmigs andyfood: interactions swithswarfarin by level of
causation and!difection fof interaction. ) Fogds or vitamin K containifig supplements
which highly probable to potentiate the warfarin effect such as fish oil and mango,
probable, potentiations«such.as-grapefiuit andsherbal.products such as,danshensy dong
quai and Lyceum barbarum Lyand cranberry juice was possible.! In contrast| green
vegetable which high vitamin K content food were inhibition of warfarin’s effect.
These food such as broccoli, cauliflower, cabbage, green peas, lettuce, spinach and
watercress. Foods are probable inhibition such as ginseng and soymilk. Herbal

products are particularly problem because of the lack of quality control on their



contents and the failure of physicians to ask about their use @ Chronic alcohol
consumption has a potential to increase the clearance of warfarin but a large amounts
of wine has little influence on the prothrombin time. ® In patients with liver disease,

alcohol consumption is highly probable to potentiate the warfarin effect.

3. Various disease states of patients

Study of Rosendaal concluded that hepatiesdysfunction potentiates the warfarin
effect through impaired” synthesis of ceagulation factors. ® Hypermetabolic state
produced by fever or hyperthyroidism will increase warfarin effect by increasing the
catabolism of vitamin K=dependent coagulation factors. Moreover this study found
that disease states alsosaffeet warfarin fI:ffect. These disease states such as cancer,
collagen vascular disease, /diarthea, heart failure, malnutrition and vitamin K
deficiency may pogentiage warfafin effec‘E,'I on the contrary hypothyroidism and
nephrotic syndrome may reduce warfarin e’,’lt'fect._

o

#

4. Genetic factors . A . 4

Warfarin is metabolized by cytochrq_r.né oxidase enzymes in the liver
(CYP2C9). Mutations of these enzymes le"zld' to changes in the rate of warfarin
metabolism. Patients with genetic warfarin re‘éi_fﬁlnllce require higher dose (5-20 fold)
than average to reach an anficeagulant ef;f;ct_:-_":[h_is disorder reduced affinity of
warfarin for its hepatic recep:[or. In some indi;/i-dual, gene mutation may cause change
in warfarin response==Those=which=mutated=gene=codmg=foi-Cytochrome oxidase
enzymes production are prone to warfarin resistance. In contrast, those with mutations
in the gene coding for cytochrome P450 arc associated with lower dose requirements
and higher risk of bleeding complication. A mutation in the factor IX propeptide were

foundstolingreaserisk ofbleedingrwithoutiexcessive of prothrombin;tinre: ')

5. Patients’ noncompliance

The.Seventh ACCP-Conference onAntithrombetigsand Fhrombolytic Therapy
describes that patient-specific: factors: such as adherence fo a therapeutie; plan were
important for achieving and maintaining INR in the therapeutic range. 49 poor
compliance with warfarin therapy was major factor leading INR out of the therapeutic
range. Study of Platt et al. concluded that patients who were warfarin noncompliance,

could not maintain their INR in therapeutic range. ') Waterman et al. reported 36% of



INR out of therapeutic range were a result of noncompliance, higher proportion than

other reasons (dietary, drug interactions and change in clinical states). (16)

6. Patients’ knowledge about warfarin therapy

Many studies showed that patients  warfarin knowledge significantly affecting
the warfarin compliance. 7 '% 2020 it ihanmakul et al. discussed in their study
that an increasing knowledge of patients could help them to identify complications by
themselves, immediately contaet their physician i appropriation and associated with a

decreased risk of bleeding:*"

Taking warfaringmore than jone sltrength may increase the risk of accidental
overdose and nced additional patient eaucation, especially in confused person or
elderly. (2 Written afid vefbal/infotmation-has been shown to improve anticoagulation
control. Patientssshould'know the risks of t"fﬁdn_g other medications and the importance
of compliance on their Wafarin; therapy}anéf anticoagulation clinic visit. Clinical
pharmacy at Songklanagarind Hospital coriélyideg that pharmacist counseling through
verbal and written reinforéement icould inrpréve-patients’ knowledge about warfarin
therapy, and may enablé patienis-io ident'ﬂg;j_'_éon}plications related to the therapy,
particularly minor bleedings®™ Therefore _@_ré]ﬂlt education is significant to the

success of warfarin therapy. - . e f

i - d

7. Miscommunication between the patient and physician or pharmacist

Effective_communication between physicians and paticnts about warfarin
therapy, can improve anticoagulation control and reduced complications 19 patient
and physician communication is a critical part of clinical practice. Research findings
reported in‘the issue of'theJoint'Commission Journal'on Qualitysand-Patient Safety
found that ‘mearly onelhalf of patients on anticoagulants were not taking their
medication accurately because they, did not realize it. Misunderstanding patients in
warfarin, therapy weresmore.dikely to bave INR outside.thestherapeutiesrange and were
at risk for stroke,'as well as'lifesthreatening bleeding. Physicians and pharmacists gave
a communication tools such as educational leaflet for patients, could be facilitate
effective communication. An effective communication skills have correlated to
outcomes such as adherence to therapy, understanding of treatment risk, lower health-

related costs, reduce emergency department visits and increase patient satisfaction.



10

The objective of warfarin therapy is to decrease the clotting ability of the
blood, so that thrombosis is prevented, while avoiding spontaneous bleeding. Effective
therapeutic levels with minimal complications are in part dependent upon cooperative

and well-instructed patients who communicate effectively with pharmacists.

The Accreditation. Council for Graduatc.Medieal Education recommends that
physicians and health care personals became skilled in 5 key communication skills: (1)
listening effectively, (2).making information using effective questioning skills, (3)
providing information using effective explanatory skills, (4) counseling and educating
patients, and (5) making informed deciﬁions based on patient information."'” The
research in the Joint Gommission Journal on Quality and Patient Safety 2007
developed a 3 steps comimyni¢ation (1% i’raving the patient describe how much
medication taking and how often (to?dentilf"y misunderstanding), (2) giving the patient
a communication teols, and (3)'-.asking thI:e r;étient what has just learned to ensure
common understanding: o Therefore itis essentlal for the physician or pharmacist to

improve communication with patrents r
akd o
-~ ==
. Lol ]
8. Organization factors- ——

One of the barrier to approprrately ant-lcoagulatlon control have associated to

patients, phy5101an and healthcare system factors Physician strveys indicated that

healthcare systern—bamers—to—optmral—antrmagcdatmn—mciude.-delays in laboratory

reports for INR and the lack of consultant services in anticoaguléﬁc_)n management. %

9. Health care provider factors

Failure tojachieve professional guidelings andrinadequateskills of healthcare
professionals{prescribing, counseling,/ and moniforing_anticoagualnts” are important
causes. Improvement can be achieved by desirable physicians and patient’s knowledge
performsthrough guidelines«or protocols byshealthscarespolicy: At primary,eare in UK,
anticoagulants| are! one of the classes’of medicines most commonly associated with
fatal medication errors. In secondary care warfarin is one of the ten drugs most

frequently associated with prescribing or dispensing error. @2)
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Anticoagulation clinic and network of warfarin clinics
As many studies showed that anticoagulation management service (AMS) was
better than usual care (UC). This section was intended to provide info about AMS

history, AMS models, key elements of AMS from aboard and in Thailand.

Warfarin’s qualification such as narrow therapeutic range, various medication
and dietary interactions, leads to the devclopmentiof specialized health care services to
maximized effectiveness and safety of oral anticoagulation. The first anticoagulation
clinic was based at Netherlands in 1949. In the 1950s the University of Michigan
developed the first US.anficoagulation ¢linic. “” A anticoagulation clinics were then
expanded in many Eurgpean countries. .'I

At present, many e¥idgnces‘and studies showed that the systematic
care provided by an anticoagulation E]inic?esu!ted in improved safety and efficacy of
the therapy leading to improVé patient::'m;t?comes compared to the usual care.
Reduction in adverse @vents such as thromb051s and bleeding, were led to lower
hospitalization costs; thus estabhshlng any antlcoagula‘uon clinics were more cost

effective alternative comparmg o conventlonaf care.

4 # lj.l
# "

Health care professional from Vat_ig)iu__s ',b_a_ckground such as physicians,

pharmacists, nurses, and other health care providers gathered tggcther as a group to
have 4 major ébﬁviﬁesrﬁj—prmdmg—eﬁmfarmking opportunities for
health care professionals, (2) promoting the clinical applicati’oﬁ; of evidence-based
practices, (3) facilitating research aimed at mmproving health outcomes, and (4)
informing health care policy and regulatory agencies about best practice. The example
of established: group sof anticoagulation; network ares TheAnticoagulation Forum
(ACF) based«in the Unifed States has a membership more than 1,500 @nticoagulation

clinics throughout the world. 9

Patients on'warfarin‘thenapy were managed by different models of care.
Patient care management was developed continuously. The initial model of patient
care was managed by physicians or known as usual medical care (UC). Next various
model was created such as anticoagulation management service (AMS) and Point-of-

care (POC) testing.
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Routine medical care or usual medical care (UC) is the management of patients
who attend in UC, are consideration of physician in the general medicine and
subspecialty clinics. (19:29) 1p this model, patients are responsible for having laboratory
testing, prothrombin time and INR performed as directed by their physician. Patient
testing is performed by a conventional laboratory and results are interpreted and
managed entirely by the physician who adjust or centinued warfarin dosing and follow
up testing. The process fiom initial venous bloed draw to completed filed chart can

take days, is labor intensive and has the potential for multiple communication errors.

Anticoagulationemanagement. service (AMS) is developed to provide more
effective anticoagulation management. "ll"his clinic focuses on maintaining patient’s
therapeutic goals;and minimizing adverse events. 4> % In this model, the clinicians
attempt to provide an‘organized and complet’é. approach in managing warfarin therapy.
The most significant component of the pe’}lf'ient_’s visit to the anticoagulation clinic is
patient education. AMS has a Various model (;f management service. It was classified
by health care providers who managed aﬁﬁiggag_ulation service. Firstly, pharmacist-
managed anticoagulation serviceiis manage-c-; b;/ a clinical pharmacist. Support is
provided by a physicians Pharmacisis revie\').v'fél:_'_hie!dical history, physical examination
and medication to determine’the risk of blee:fijé’lénd thromboembolism. Pharmacist
will assess the appropriateness of warfarin dp;s_ie_,_'P_'fg\iide patient education and adjust

warfarin dosagey Changes in other medications are approval of thé physician.

Next nurse-managed anticoagulation service is organized by registered nurses,
are indicated as_the clinicians and assigned the responsibility, authority and deliver
care to monitor patients on warfarin. (13. 26) The Nurses in the warfarin clinic are
requited tos complete #ay cettificate janticoagulation | therapy“trainingsprogram. New
patients receive counseling from! nurse, warfarin dgse adjusting and @ppointment. If

patients‘have any complications, nurse has to inform a physician.

Multidisciplinary team-managed anticoagulation [service lis managed by a
multidisciplinary team such as physicians, pharmacists, nurses, and other health care
providers. A multidisciplinary team organized programs of education, coordination,
monitoring and communication between patients and health care personals. At each

visit, patients are assessed the response to warfarin therapy and received
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anticoagulation education. Patient safety, satisfaction, education, and communication
are the most important factors for a successful anticoagulation clinic. Much of the
available information in the medical literature describes anticoagulation management
service (AMS) models in which practitioners conduct face-to-face interviews at each
patient visit. @7 Healthcare professionals who manage anticoagulation clinic should be

licensed in a patient-oriented field such as medicine, nursing and pharmacy.

The lastest management model is systematic anticoagulation management or
point-of-care (POC) INRutesting device. It was firsthy applied in 1980 for measuring
INR and providing angalternative approach for the management of anticoagulation
therapy. (16- 19 pgint-of-eare device was sllpplied by healtheare providers in a clinic or
patients. The patient and the vesult are in the same place at the same time. Thus
patients are actively pasticipated” in their’ own care, which may lead to better
understanding of howy lifestyle can affe’glz‘f INR: stability, bring about to improve
efficiency and communication. Tile barriers t(; ‘self-testing were high price of devices
and reagent cartridges that prohibited patieﬁ_{ self-testing.

v F/R

Currently, the anficoagulation clinies in-US are provided by a pharmacist-
managed anticoagulation setvice. © ' The ,@}i’r{acy anticoagulation service is a
centralized team of clinical pharmacy (eg. th(;c_'y_\"{i‘tl} a BS or PharmD degree), with
specialized  knowledge an:d skill in the -coordination and management of
anticoagulation.therapy;=includmg=patient=educationy==ther ordering of relevant
laboratory tests including INRs, the adjustment of anticoagulation medication doses
and the management of adverse events. And changes in othér medications are made
with the approval of the physician in the general medicine clinic. The primary
outcomes are a diagnosis of aymajor bleeding; thromboembolicscomplication or fatal
event that is«directly related to bleeding orithromboembolism. Bleeding resulted in
hospitalization and ER visits. The secondary outcome is time spent in the target INR

range.

The school of medicine, Boston University, USA provided an anticoagulation
guideline for management outpatient on warfarin therapy (16:2) "The multidisciplinary

team delivered anticoagulation service by these procedures.
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1. Evaluating specific risks of patients and their benefits to determine the
appropriateness of treatment.

2. Facilitating the management of anticoagulation dosages. This is the
responsibility of physician, nurse practitioner, physician assistant, or
pharmacist.

3. Providing education of the patient and other caregivers about warfarin and the
importance of self-care behavior leading 0 optimal outcomes.

4. Documentation of all dose decisigns suchas current dose, INR, new dose, next
appointment and.any*anticoagulation-related problems

5. Providing continuious#systematic monitoring of patients, INR results, diet,
concomitant drug therapy, and diiease states. These activity are run according
to policiessor guidelines of team such as anticoagulant indications, target INR
and range, initiation and maintenance dosing policy, frequency of monitoring,
management ofnonsthetfapeutic IN‘ES, management of bleeding, use of vitamin
K, management of antic-oagulant .I'!du;'ing invasive procedures, duration of

anticoagulation, and INR managémept,_responsibility when physician not

available. . £
6. Communicating with :oth’e'r'healthcaf!e{f;factgtioners involved in the care of the
patient. Yo _"J /
e ,J-Ti"-! ——

To marnage and monit-or ;:)a‘.[ients on the e-fﬁcacy and toxicity of the
anticoagulant fli%:rapy,—detennme—whether—}NR—fintematicmal—nbrffialized ratio) have
been achieved a therapeutic goal (2.0 — 3.0) and identify patiéﬁt_—lrelated factors that
affect therapy. A ‘careful assessment of the various factors that influence warfarin
dosing (eg diet, disease, other medications, alcohol use, adherence) should be
completed jat allsfollows=upy visitss Becausgra* nisk jofthrombosis, and+*bleeding can
change overstinme, thefintensity and length of anticoagulation therapy should be

reevaluated periodically

Ability to'provide patient education that promote safety, enhance adherence
and achieved therapeutic goals. Patient safety is enhanced when patients are actively
involved in, understand and take responsibility for their care. Knowledge of
anticoagulation therapy can be effectively through face-to-face interactions and the use

of materials to review and reinforce the educational process. (1. 27 28) o knowledge
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assessment tool may help the clinician to assess an individual patient’s educational
needs. Important aspects of patient education related to anticoagulation therapy are
summarized in Appendix A. In addition, assessing patients’ compliance could indicate

that patients behave follow their therapeutic plan.

There are several strategies of educationaliprograms that are used to managed
the anticoagulation clinic. “* Some issues’ such as signs of bleeding and INR
monitoring were a component of most educational programs, while other issues such
as vitamin K and activities" were present only in-some program. The personnel
involved are varied such#@s physician, specially trained nurse, clinical pharmacist and
multidisciplinary tcam.4Fhe duration of f»}le educational intervention ranged from one
to ten sessions. Bhe testing of patient Enowledge about warfarin used a variety of
instruments such asgtrue-false que’s':tions,!mil.ltiple choice question, specific answers,
dichotomous and ©pen-ended questions. ATlld they concluded that the best strategy for
measuring patient Knowledge v-vould deﬁien:i? on the content of the educational
program, but standardization of the testmg should be a practical goal. Educational
programs should focus on tOplCS essentlal for patlent safety , measured effectiveness

and improvement in patient knowledge adherence and clinical outcomes.

4 # lj.l
# -f..-

Establishment of warfarin elinic and ne‘EWOik in Thailand

e - e

Initiallysya_pharmaceutical care in patients who received warfarin therapy in
Thailand, aré —in=form—ofpatient—education;~Currently;~ pharmacist managed-
anticoagulatidﬂ clinics have been developed to multidisciplina?y’- approach (Patient
Care Team; PCT) in order to solve significant problems such_ as laboratory errors and
transcribing errors in anticoagulation therapy. Pharmaceutical care in warfarin clinic

are designed to monitor;andjadjust warfaninideseto reachja therapeutic goal.

In 2007, 23.38% of Thai pegple died from heart attack and 24.41% died from
strokeA>” Cercbrovaseulardiseases are stillamajor causeof-deathin Ehaispopulation.
American (€College of ChestyPhysician 2001 (ACCP) recommendedy that INR
monitoring should be started after the initial 2 or 3 doses of anticoagulation therapy.
For patients who received a stable dose of warfarin, their INR should be monitored at
an interval of no longer than every 4 weeks. Problems such as a large amount of

patients in tertiary care hospitals thus pharmacy responsibilities are increasing,
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resulting in a pharmacist-managed anticoagulation clinic could not achieved the
standard procedure of the ACCP 2001. From these problems were brought to

establishing of the network of warfarin clinics in a primary care hospital in Thailand.

Siriraj Hospital, Maharaj Nakorn Rachasima Hospital and Maharaj Nakorn
Chiangmai Hospital are expeit and experienced pharmacist-managed anticoagulation
clinics in Thailand. These hespitals were «collabosated with The Association of
Hospital Pharmacy (Thailand) for establishing a project of warfarin clinic training to
other hospital. Currentlyzethe network of pharmaeist-managed warfarin clinics in
Thailand, are composesof 1O hospitals such as Siriraj Hospital, Maharaj Nakorn
Rachasima Hospital, Maharaj Nakorn Ch;liangmai Hospital, Songklanakarind Hospital,
Prapokklao  Chanthabusi /Hospital, Udonthani  Hospital, Sappasitthiprasong
Ubonratchathani Hespital, Srinakarin ﬁos?n’tal (Khonkaen), Queen Sirikit Heart
Center (Khonkaen) and Buddhachinaraj H'I(')'spit_al. Pharmacists are trained at 3 model
hospitals which are Siriraj Hospita;l, Maharalij I\;Qkom Rachasima Hospital and Maharaj
Nakorn Chiangmat Hogpital: The model of&_airfg_rin clinic is a multidisciplinary team
which conduct patient educatiori n ordér ;to -improve patient knowledge about

4

warfarin’s adverse effect and adherence.
= =

e |

The procedure to set up a watfarm clinié _i_s-i;grpposed of preparation,

schedule and seheme for ma;lagerilent service. (30) Firstly, pharmiacists reviewed self-
knowledge abeut=pharmacotherapy;=counseling=techniquesand,communication skill.
And search for alignment to establish a multidisciplinary tcam. A multidisciplinary
team may consist of physicians, pharmacists, nurses and other involved personnels.
Preparation of counseling instruments such as a warfarin booklet, a warfarin card, flip
chart,swarfarin| dosingscardsipatient database~form jipatient’s*educationand evaluation
form. And find a/location that middle private for patient counseling./Next, Schedule

of specification a strategy and guidelines to facilitate a patient care such as duration
andsfrequeney, of counselingswhichyappropriate with the totalsofswarfasinized patients,
target INR, initiation and maintenance dosing; and management of complications! s,
303D The next step is outline for warfarin clinic establishment. A multidisciplinary
team will formulate a stated goal, a standard operation procedure, the target INR in

each indication, warfarin dosing procedure, procedure for improving warfarin clinic in

the future and indicators for warfarin clinic management. And the final stage is patient
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data collection. Integrating patient database into hospital database or other software for
collecting patients’ data. Patient database is composed of a demographic information,
an indication of warfarin, past and current illness and operative status, a family, social
, economic history, drug allergy history, social drug use (alcohol, tobacco), the use of
herbal and health food product, the target INR, baseline PT and INR, a routine
exercise, baseline warfarin compliance, baseline physical assessment and laboratory
data
v

Role and respomsibility. of each health eare personal were professional
difference but they coerdinate and work as team working. A pharmacist’s role in
anticoagulation clinic gemposed of revielw patients’ history and medication profiles,
review and evaluate the relation betweenipatient’s INR and warfarin dosage, evaluate
factors which effecifto INR/, for examplé'; evaluate adverse events, interventions
physician related dose adjustment and paﬁlé'nt counseling to provide education that is
promote safety and increase adher;ence. A [;hy;fcian managed warfarin dosing, follow-
up visit and provide support as a gonsultar!l_tj?f warfarin clinic. Nurses deliver care to
patients on interviewing a patient ilistory, ppif%*lar}-l physical examination and reporting

a patient’s symptoms to a physician: -

F - e i A
il |

The activities of warfarin elinic managed by pharmacists is composed of 3
elements; patient assessmeﬁt INR momtorlng and patient. eduication. Pharmacists
assess patients and=prescription=before=dispensewarfarimstospatients. This is to double
check for possible prescribing errors and dispensing errors. Patients assessment
included patient | history and medical history, assessment a knowledge of
anticoagulation therapy assessment, patients’ compliance with recommended dose, the
relationbetweenswarfarin desingrand JNR response/ risk factorssthatinfluence on the
INRs such asidrug-druginteraction, diet, dis¢ase state fand error from laboratory tests,
risk of bleeding, signs and symptoms of bleeding and the cause assessment of adverse

effectssof warfarin, 237 3

INR is a significant indicator for monitoring efficacy and safety of warfarin
therapy. Various factors such as drugs, diet and clinical status of patients affect the
warfarin response. (113 Thus INR should be monitored at least 4 week interval. And

if other drugs or herbal products were added or withdrawn from patients’ regimen thus
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INR should be monitored more frequently than the usual 4 week duration. @132 Dye
to the reason that sometimes INR testing was ignore because of patient loss to follow-
up in their visit. According warfarin clinic take action role in monitoring patients’ INR
and consult medical physician if INR is outside the therapeutic range or found

evidence of bleeding or embolism eyen though INR is in therapeutic range.

The Association of Hospital Pharmacy(‘Lhailand) specified the patient
educational guideline for warfarin clinicywhich was widely used in Thailand. In case
of new patients who beganto reeeive warfarin therapy, pharmacist will educate and
provide a warfarin boeklet 40 patients. Issues of anticoagulation therapy patient
education such as the need of'warfarin idelntiﬁcation, the reason for initiating warfarin
therapy, the needfor blood testing and adherence with visits of warfarin clinic, signs
and symptoms of bieeding and what to-do if they occur, signs and symptoms of
clotting complications and what to do if flﬁ'ey oceur, inform information if a dose is
missed to physicianginfluence of ;iietary Vi;farr;fn K use and potential drug interactions
on the effect of warfagin and the _importargl_(-_:jt?_ of nofify all health care providers (eg.

other physicians, dentists) of the use of Warfar-ip therapy. L

add o

S #e sl hy o
Many tools for pharmaceutical care were used in warfarin clinic management.

Example for these tools were standard opergi?[iye', procedure, alerting tools; IT and

sticker and eduqational material.

Program evaluation of warfarin clinic: experience from aboard and Thailand
Pharmacist-managed anticoagulation clinic are widely used for anticoagulation
management in many countries. Goal of anticoagulation management are effective
anticoagulation control*and'minimizedicomplications. A primary key:for achievement
of its effectiveness and safety are achieving anid maintaining the INR in'the therapeutic
range (g Many studies reported outcomes of anticoagulation therapy which managed
byspharmacists compared with-usual eare (patients, aresmanagedsby physieians)s They
assessed outcomes such asgtime, instherapeutic range (TTR), percentage of INR/within
the therapeutic range which express as the number of INR values in the range divided
by the number of INR test , rate of bleeding events and rate of thromboembolic

events. And, in addition, they assessed cost-effectiveness of anticoagulation therapy
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by anticoagulation clinic, as demonstrated by a cost avoidance per patient year of

therapy.

Many studies reported improved outcomes when anticoagulation therapy was
managed by a pharmacist compared with patients managed by usual care. Garabedian-
Ruffalo et al. evaluated a pharmacist-managed warfarin clinic by compared outcomes
with before pharmacists provide patient edueation and monitoring for complications.
4% The results indicated a pereentage of INR outside the therapeutic range (35.5% VS
14.4%) were significantly-higher at before pharmacist-inanaged service. Donovan et.al.
reviewed many published .studies and concluded that a pharmacist-managed
anticoagulation clinic can improved INR.I in therapeutic goal and decreased length of

hospitalizations. /% ¢

J
v

-

Tammy etial. agsessed a pharmac1st managed anticoagulation clinic compared
with a period before a jpharmacist mana’gement SN THeE study concluded that a
pharmacist service could 31gmﬁcant1y 1mproved INR' control (66.5% VS 44.8%),
reduced rate of thromboembolic events pers 100 patlent years (3.6 VS 49.2), reduced
rate of bleeding events per 106 ‘patient years (25 1 VS 15.3), saved 53 hours of ER
visits and saved 11,415.46 Canadian dollar oﬂpﬁahzatlon cost.

i B
. f o
"

Daniel ‘et al. compa;ed a pharmacist-managed anticodgulation service by
telephone and rﬁaﬂrwiﬁ-umai-mer‘g%sniﬁﬁhcw%&ﬁmﬁaﬁaltemative service
could reduce fhromboembolic events (41 VS 17), increased raﬁ’(; of days that INR
within therapeutic range (55.2% VS 63.5%) and decreased ratio of days that INR
outside therapeutic irange (44.8% VS 36.5%). Marvin et al. compared patients’
outcome§ from aspharmacist-managedranticoagulation eliniesandeasusual care. ©® The
results indicated| that patients who received anticoagulation clinic cére were fewer
INRs outside the therapeutic range compared with usual care (47.3% VS 40.4%) and
lessshospitalization rates (197 VS 4.7 admissions-per 400 patientyyear):

Many studies in Thailand supported the benefit of pharmacist-managed
anticoagulation clinic in improved anticoagulation control and minimized
complications. Maharaj Nakorn Rachasima hospital established a pharmacist-managed

anticoagulation clinic in 2004 and work together with a cardiology physician and
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thoracic surgery physician. ©” Pharmacists provided services such as patient
education, INR monitoring, warfarin dose adjustment with a physician and improve
patient compliance. It was found that pharmacist-managed anticoagulation clinic
increased percentage of INR in target range by 33 %, increased percentage of patient
with low variability INR by 73% and reduced rate of major bleeding (4.6% VS 4.5%,
respectively) and reduced rate of thromboembolie events (2.63% VS 0%, p=0.051,
respectively).
-

Krittathanmakul studied at Songklanagarin Hespital concluded that pharmacist
counseling could improved paticnts” knowledge of warfarin therapy, patients enable
to identify complications related to the 'Therapy by themselves result in INR within
therapeutic rangegiand aghieyed patient dompliance. U At each visit, the number of
patients with INRs remaining in tﬂerapeut;c range for each indication was 32.0%,
33.0% and 35.1% at the first, second arﬁ' thlrd visits, respectively. But, from this
study, providing knowledge to patlents mayl'not be the only factor that effects the INR.

o
J e "

Nisaidee and Chuelueafn aésessed ef:-fe-cts cf educating warfarinized outpatients
by pharmacists at Nakornpathom Hespital. TI{ey showed the results after counseling as
increased patients’ knowledge (p<0.001), reducedf patients’ noncompliance (19.62%
VS 5.61%), reduced the use of OFC medlcaﬁon (7 48% VS 19.62%), reduced the use
of herbal products (13.08% VS 1. 87%) and reduced alcohol consumption (6.54% VS
3.74%). @9 Phannakham evaluated outcomes of wartarin rchmc service at
Sawangdandin” Crown Prince Hospital, by compare pre- é‘ﬁd post-service on
anticoagulation control and complication. At post-service, they found an increased
percentage of INR .within therapeutic range (24.3 VS 48.3, p=0.008) and lower
percentagejof INR outside therapeuticrrange (72:9:VSi46: Lyp<0:00 1) ¢ But rate of

bleeding events was not/different in two phasg of the study.

Reviewing, the, related=paper, and .doecument, it scany besconeluded that
pharmacist-managed anticeagulation glinic could lincrease patients’ knowledge amd
patients’ compliance which resulted in improved INR within therapeutic range, lead to
decrease bleeding and thromboembolism, and lead to decrease ER visit and

hospitalization.
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CHAPTER III

LOGY

s to empower warfarinized

patients to have adequa knowle ﬂﬂﬁiThe ambulatory care unit

of Samutprakarn Hospi vided rou ing varfarin since October, 2007. The
multidisciplinary tea agement team composes
of 1 nurse an ans \\\ urse and 1 physician
specialized in su e for the clinic. Since
the inception of watf glinj ‘\ \‘ \ een done. This particular
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The study design was guided by the evaluation model show in figure 2.

Figure 2: The evaluation model
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K5 is measured at next session visit (2-6 month)

K3 is measured at third visit (7-12 month)
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Hypotheses
The research questions and alternative hypotheses of this study are as follows:
1. Patients’ knowledge (score) of post-pharmacist counseling had more than
pre-pharmacist counseling.
Ha : Ky #Ky
Hp: K, =K;

t-p@eling had more than

bharmacist counseling had

N

in therapeutic range pefore

[

4. An incidence of [ ing events of p harmacist counseling had less than

thin therapeutic range pefore

pre-pharmacist counseling.
Hj : percentage of ;?:5': 0 ntage of bleeding case pefore

"-l.-"
H, : petee
o

blgeding case pefore

Y]

g counseling had less
I
u
H, : percentage of embolic case ercentage of embolic case pefore
A:D ?g ! E) s g | befo
F e I MBI WY TS
6. '€b

st saving of the reduction ff ER visit and hospitalization.

ARIAINTUNNINYINY

5. Anin --‘. c

than pre-pharma El counseling.
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Population and Sample

The population for this study consisted of all outpatients who received warfarin
therapy at Samutprakarn Hospital during the period of January 2008 to January 2009.
Those who passed the Inclusion and exclusion criteria were included in the study.

Inclusion criteria

1.1 Outpatients: ' warfarin therapy at

Samutprakarn Hospital during th 2008 to January 2009 were
included.
1.2 Ou ) arfarin clinic not less

than 3 visits in 1 year-

ease states that influenced

warfarin effect s hyroidism, hypothyroi , nephrotic syndrome,

range (2-3) for at least 3 visits

2.4 Warfariniz WB atients who have received warfarin therapy less
7 - ;— -------- inized outpati tents who ic xﬂ cause of referral
to other medical serv

than 3 months

2. arfarinized outpatients who were educatembout warfarin therapy

by other hospital or alth care center.

Mﬂﬂﬁ"ﬂmﬂ‘i

1s study compared within ‘person change in knowledge. Data are analyzed by

WSS YRy

embolic event and percentage of hospitalization and ER visit, using Pearson’s chi-

square test
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Snedecor et.al in 1989 suggested equation to estimate sample size for paired
study. S

N =2+ C(S/d)?
N = sample size

C = constant value (C=7.85 at o level

S = standard deviation of the

d = difference between

From a pilot study compesed of atients for assess patient’s knowledge about

warfarin therapy, standard dcvie of the variab -:-" and difference between

,\,;\ \ - s chosen for a and .

NN

5(2.345/5.867)* =3.21 pairs

power (1-p)

When power is 0.

The number of samps

Measurements
. 4 4 ,.: : . .
Data collecting ﬁ..-u 1 €ompo .4- a demographic data, clinical
outcomes, patients’ knowledge, ofl warfarin response and

hospitalizatio t-f_ A J

.

A demoﬂhic data such as age, sex, primary and conﬂitant disease, dose
and duration of wa.fa'atherapy Other factﬁg that affected warfarin response were

also :?l ﬂm Eﬁjcﬁl jbal product,
suppl et tra ese data were

collected from medical record.

W'JQ 4N 30INUAINENAY

complications associated with warfarin therapy (both bleeding events and
thromboembolic events). These outcomes were measured at pre-counseling and the

follow up visit and were collected from medical record or from electronic data (from



27

Hosxp program is a software of Samutprakarn Hospital) and face to face interview by

a pharmacist.

Patients’ knowledge about warfarin therapy and patients. These data were

One score was_gi

were asked in sequentia

1) Do you know th ne and appes u --.- ant drug?

(MUNTILED Tzl

2) What is theaeasoy
(Munsie i

3) Can you give methe o ing?

‘\

MunswKIe ludm

i’) 'la nhll 3
;"" I

4) Could you tell about ..._....;-.....,....

5) Could you tell me oembolic event?

(th NS11%5 8 13181015 A NADADAAUNDINISBTIAS)

6) What Wi

. i!{ s :
(s ; linmnausuilsemuenziiodials |

7) If you need‘to isit other healthcar viders, what details you should tell

ﬂﬂﬂ'& NENINEDNT

) What will you do if you ha(ﬁl traumatic injury2s,

9 T VS e e 2 188 B
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9) If you plan to take other medications such as over-the-counter medications,

botanical (herbal) products and dietary supplements, what should you do?

v Y
(munsnse il lunsaifegdensulszmueansedeamslFayuInsuseomaasuazdos

eeals)

10) Life style may affect warfz ; you know what are they?

1 1 a a A Y =
)ﬂ(ﬂ'ﬂﬂigﬁVI"ﬁﬂ'IWWi’E]ﬂ'Iﬂ']i"’U'I\?!ﬂE]\?

study the Thai 8-Item
Morisky Medicati Af \pliance measures was used. 2
This scale showed / S hig gh correlation with the 3-
item Morisky with the medication
adherence visual 0.01). It also exhibited

moderate relia o = . llent test-retest reliability ,

\.

tion items were show

2) Peoplé™som s taking their 1 teasons other than

@enu 1 1gsal I luge 2ddanineu

|
w Heunna 185 udsemue)

ﬁwe you exiraback or stop ed ta , our medlcatlon without telling your
bbb o W) | 7]

Lﬂﬂ’ﬁﬂﬂ]u'lﬂm‘ﬁi’ﬂﬂt’lﬂm !,Ll’é)Qﬁﬂﬂiﬁﬂuﬂ!’mﬁﬂﬂiwﬂﬂ!m Iﬂt’m"lnhlﬂﬂﬂﬂuwﬂﬁl)

QRIBNT STV Y

9 |
(!Nﬂﬂmﬂ’ﬂﬂmﬂ‘iﬂuﬂiﬂtﬂu‘anlﬂﬁ H119nsang g 1lWﬂEl1ﬂﬂﬂ’J"lﬂﬂ’JEl)

5) Did you take your medicine yesterday?

v
~

(Fenuil gusuilsznvensy lewse'li)
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6) When you feel like your symptom is under control, do you sometimes stop

taking tour medicine?

A ¥ 1 = 3 Y ¥ 2 o
(Luﬂﬂ'EL!Eﬁﬂ'ﬂ'ﬂ'lﬂﬁ‘llﬂﬁiiﬂﬂﬂmlﬂuﬂ'J‘UﬂiJllﬂlm'J U1Qﬂ§\1ﬂﬂ!ﬂﬂﬂiﬂﬂi$'ﬂ1ﬂﬂ1)

7) Taking medication everyday is a real inconvenience for some people. Do you

YR o v AY @ 1
)ﬂﬂgﬁﬂ ABANADIT Ve MUeI9E1
8) How often eml “to.take all your medications?

995 UUTZNU)

8.4) Usually

(Ganag

senmiflurlsedn

1
™t
L

Responsgat

a S5-point Likert resﬁlﬁor the last item.

L
ﬁci ‘1{ ﬂﬂd “iﬂ%:}(ﬁ v“ﬁq , ,%nd 7. Except
scorinq the item 5 is reversed(“Yes” scored 1 and “No” scored 1

For item 8, choosing “8.1” §cored 1, “8.2” scored 0.75, “8.3” scoredi0.5, “8.4”

L I s i o

the minimum score is 0.

. . . R
egories are yes/no for each item with a dichotomous response and
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Other factors that affected warfarin response were also collected. These data
such as taking other medications, herbal product, supplement, vitamin K dietary,

alcohol, smoking and contraceptive.

ost. These data were collected from

f Samutprakarn Hospital). Cost of

hospitalization is calcul ' are cost, a nurse care cost, a

This study appli ¥ es -t0 compare knowledge score and

. e \ . ..
compliance score b armacits ervices. Test statistic for
compare % INR within eutic leeding event, percentage of

Vi ey | .

embolic event, percentage @ﬁrbagﬂlsr;a R visit between pre- and post-
pharmacist counseling serm sing chi-square test. The unit of
analysis for C’f_h-isquare test was number of vi ere performed by using
the SPSS program with defauit setting p < 0.05 as the leve istical significance

Cost analysri. is calculated to explore the cost saving as a result of pharmacist

mana fari ratio in cost
percse‘r)n frojpa cist couns ent also [had' ER visit and

hospltaMatlon at the same time. C‘Lculatlon of cost savmg from reduction of ER visit

QRTANT I NIINYIA

ER visit case
1. No. of ER visits of pre-pharmacist counseling = A cases
2. No. of ER visits of post-pharmacist counseling = B cases

3. Sum of ER visits at pre- and post- pharmacist counseling = A + B cases
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4. 9% ER visits at pre-pharmacist counseling

= (no. of ER visits x 100) / sum of visit = C %
5. % ER visits at post-pharmacist counseling

= (no. of ER visits x 100) / sum of visit =D %

];0 D% =E%

6. Reduction of % ER visits p

7. Estimate the sum ER after entry pharmacist-managed
warfarin clinic =

er cases)

8. Average cost
1. of % ER visits) X (sum of

B) baht saved

L . 4 £ = ¢ Sk cases
. . . 1 - | ‘x

ounseling = A + B cases

D %

6. Reduction of % hospitali A 1 er'y 7 D% =E%

7. Esti |7|§ - m cost afier entry pharmacist-
Average ¢t (baht per cases)

9. Cost savﬂ from hospitalization (per year) = (reductio

(sum of visif) X=(average cost per 1 hospitalization) = E x (A~I—B_) x'Y baht

AULINENINEING

Process of pharmacist counselingy’

4 B IR AR FOHANY:

warfarln clinic is operated within the outpatient care unit and managed by pharmacists.

of visit =

f % hospitalization) x

There are 10 pharmacists take turn to provide consultation to patients.
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At the initial visitation, physicians, nurses and pharmacists will screen all the
patients receive warfarin therapy to participate with warfarin clinic. If the patient has
ever participated warfarin clinic elsewhere, they may choose to not join this program.
The pharmacist will assess the patients’ baseline knowledge about disease and drug
therapy, through verbal query. Issues of counseling include the name, dosage form and
appearance of warfarin, indications and action of warfarin, the prescribed dose, missed
dose, a blood testing (an International Normalization® Ratio: INR and prothrombin
time: PT), diet and vitamin K intake, use of otheér medication and supplements or
herbal medicines, self-monitoring for signs and sympteims of bleeding and thrombosis,
traumatic injury, activity® orsSpert and sharing information with other physicians.

Patients will also be advised to strictly adlllerence to prescribed dosage schedule.

The pharmaci§t menitors/the phys,:ic;r.l examination and INR results. The INR
will be monitored as an'indicator of optlm‘f therapy The acceptable INR range for all
indications is 2.0-3.0, exgept2.5- 3 S¢for mltraf valve replacement. At each follow up
visit, the pharmacist will dlscuss changes 1n therapy, if any, assess the patients for
possible bleeding symptoms, and other 51gns Wthh could indicate a thromboembolic
event. At every three visits, patlen’t”s comphance in warfarin therapy will be assessed
with a patients’compliance ~questionnaire. P} Pharmac1st will assess a patients’
knowledge result in knowledge score Jat* ;'e-patlent education and post-patient
education. After the pharmac1st counsehng, they were recorded all data on warfarin
therapy record form-(Appendix-B)-which-be-detatied-about-deniographic data, dosage
of warfarin, concomitant diseases and drugs, laboratory results’,’;diet, complications
associated with warafrin therapy and drug-related problems. All of warfarin therapy
record form of each patient is collected in the warfarinized outpatient profile.
Pharmageists alsorrecordydata jeoneerningycounseling andymoniteringson the warfarin
monitoring sheet (Appendix C). The warafrin monitoring sheet will'be inserted in
OPD card of patient. Warfarinized  outpatients will receive a booklet (Appendix E)
which contains knowledge-about warfasinstherapy and am appeintment eard from a
pharmacist.v[he ‘informatien in the warfarin booklet consists 0f topics in| line with

issues of pharmacist counseling.



CHAPTER IV

RESULTS

This chapter presents ’%y which begins with sample
characteristics, and oth g effe ac1st counseling on patients’

knowledge, compha%phca*ns Mzatlon and ER visits.

r y less than 3"mo: fore the study started, those
(s - X
who visit hospltal less than 3‘&3::5:13::1‘7; [ [ those who have prior experience with

of patients wasﬂ ) nurﬁ;
warfarin clinic ‘was 4.67+1.36 visits (range2-9). The most

warfarin therapy was atrial fibrillation (50.0%).The second most common indication

=R RIAN G

most patients (45.9%) had INRs higher than theragtlc range (24. 1%

A ATANDTANI nﬂmﬁﬁ

therapeutlc range (15.0% of patients were INRs 1.50-1.99 and 6% were INRs less than

of visit per year to

mon indications for

1.50). Patients’ demographic detail was showed in Table 1.
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Process of screening population and sample can be summarized as figure 3

Figure 3: Summary of the screening population for sample procedures.

ived warfarin therapy during
ary 2008 to January 2009

//ﬂ&\\ NS have symptomatic calf vein
\\\\ thrombosis

W /E - x‘\x

l/ E ts were referred to other hospitals
LO l"_

L

» J Fa .
.?) /%! - - "\a. tients have been educated about
- warfarin therapy by other hospitals

patient: P6Q Ved warfarin therapy
s at pre-warfarin clinic

|'

J
- 5 patients were follow up at warfarin clinic
t 1 year-period

ARIAN TN NI INGINY



Table 1: Patients’ Characteristics at the intervention day

35

Demographic data No. of patients (%) Mean+SD

Min

Max

Sex
50(37.9)
2 (62.1)

male

female

Indication for warfarin #
Atrial fibrillation (AF) ' 645048
Valvular heart disease - . 48 (36.4)|

Acute myocardial infazeti 3.(6 .17

Cerebral infarction
Congestive heart fa
Cardiomyopathy
Pulmonary embolism

Age

25-34 years
35-44 years
45-54 years
55-64 years

> 65 years

Visit per year

3 visits
4 visits
5 visits
6 visits 6(12.
7 visits 9 (6 8)
8 visits

m@uaqwawsﬂawn

>4.00 29 (22.0 2.31+1.05

WANIN I NAIING

1.50-1.99 20 (15.2)

27

90

7.72

" INR values were tested at the same day
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Patients’ knowledge evaluation
This study evaluated the effect of pharmacist counseling on patients’
knowledge score regarding warfarin therapy. Pharmacist assessed patients’ knowledge

at least 4 times at baseline or before providing counseling service, immediate right

Waround 2 to 6 months), and third visit

after the counseling session end, at se

(around 7 to 12 months).

The questionna s patients’ about warfarin therapy was

develop by the Ass; hailand). The result of

psychometric test w oft 4.21."Eva -- [ pharmacist counseling by

compare patien wiledy g befas | after education, and variation at the

N

third visit.

The 10 que : tient’s wledge about warfarin therapy were
adopt from a warfari i¢' training proje i as conducted by the Association
of Hospital Pharma ' : ent of the mea ent was validated by 3
expert groups. Group L ¢ *_' ed-of one : and two physicians specialized in

medicine. Group IT consisted of one e physician specialized in surgery

and two clinical pharmacists: . _,lf_,._r,.iﬂ__l.. :}'..i"

The el —vas-—eed—using-he-GessBteENC f Cronbac. Th
measurement was.pilo . The result showed that the

Cronbach’s alp 0.8500 which is considered good. Afte j llecting baseline data
from 132 patients, the reliability were re-check and it was found that the Cronbach’s
patients, (g geviliy (¥

alph . liabi i i ilot'te ore, it can be
concluded t easure H ledge us r‘Ejlstu reliable.

U

ARIAN TN NI INGINY



Table 2: Patients’ knowledge about warfarin therapy at each visit

37

knowledge

No. of patients responded correctly (%)

Post-

nseling

at 2-6 month

later

at 7-12

month later

(N=113) (N=17)

1.name and )7 i - 110(95.5) 17 (100.0)
appearance of \
warfarin
2.indication 4‘ \{ (93.8) 16 (94.1)
3.blood testing [* 5 ﬂ“ﬂﬂ\ (81.4) 14 (82.4)
4.side effect ‘ 5 (84.1) 13 (76.5)
(bleeding) “\\
5.symptoms of 98 (74.2) 30 (70.8) 8 (47.1)
thromboembolism
6.missed dose 91 (80.5) 15 (88.2)
7.share 101 (89.4) 17 (100.0)
information ___i_- v vy
other physici — J: ;
8.procedure for = 90.3) 15 (88.2)
traumatic injurym (m
9.drug interaction ﬁ 33 (25.0) 1?‘&90.9) 104 (92.0) 13 (76.5)
A AN IWRIND
other%
10.activities and 20 (15.2) 113 (85.6?“ 95 (84.1) ﬁ (88.2)

'd '
total scote of 10 ﬂ%ﬁl‘o{% 8 421,59 411,62
minimum 0 4 3 4
maximum 3 10 10 10
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2. Baseline knowledge

At pre-counseling, a mean of knowledge score was 2.50+2.33 (see in table 2)
from a full score of 10. None of the patient answered all 10 knowledge questions
correctly. Twenty seven percent of patients answered all 10 questions wrong and got a

zero mark, 22.0% got a total of 2 mark and 12.1% got a total of 1 marks.

At baseline, there.were 2 questions that less than 10% of the samples answered
them correctly. First was question 6 “How do you do if you missed dose?” (only 6
patients or 4.5% knew theseorrect answer) and second was question 5 “Could you tell
me about the symptoms«of thrormboembolic event?”(only 8 patients or 6.1% knew the
correct answer) 1his_information migh‘tI reflect that when patients forgot to take
medicine, they didn’t know what appropriate action they should take. Also, if they
experienced thrombeembelism, théy miéht".not know how threaten the symptoms
were, and they might net take appropriate a?:tiorr_l in time.

Besides question 5 and 6, _there wé:r_‘_ei question that less than 30% of patients
answered correctly question 37“Ce:1n you gi)-fe;me- the reason you did blood testing?”,
question 4 “Could you tell me about the sidé. 'éf;f_éet of drug?”, question 9 “How do you
do if you need to take other ﬁedications'ﬁéﬂ;as over-the-counter medications,
botanical (herbal) products and supplements?ir_@}d_q_uestion 10 “Do you know about
life style may affect therapy -;Vith warfarin?” 1\/[-ore‘:|over , there were question that less
than 50% of pdiemmmmWWé—:rééson that you need
to use this drug?”, question 7 “If you need to visit other heahh’ée-lre providers, what
details you should report them?”, and question 8 “How do you do if you had a

traumatic injury?”. These were area of knowledge that needs to be improved.

3. Effectof the intervention on knowledge

3.1 Immediate effect of pharmacist counseling on knowledge
Rightsafter, thespharmaeist counselings patientssweresasked; to=do the postjtest
using the same knowledgesquestionnaire. It was found that 45.5% of patients answer

all 10 questions correctly, and a 22.0% of them answer 9 out of 10 questions correctly.

Question that most patients answered correctly was question 1 “Do you know

the name and appearance of anticoagulant drug?” (answered correctly by 97.0% of
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patients) while question that least patients answered correctly was question 5 “Could
you tell me about the symptoms of thromboembolic event?” (answer correctly
by74.2%). Knowledge question there was found to be the most improved score was
question 6 “How do you do if you missed dose?” which 85.6% more patients

answered correctly.

In order to evalu S p }seling on patients’ knowledge
score between baseline arm.a‘fst c@ewention day of the same

patients were compar i t mean of knowledge score

increased 6.35+

knowledge may me ed. It 1s inte I eration of knowledge score

at next session visit I ‘_: vis 7 This study compared the

At 2-6 month later, 351519&&@@@ !_=;.i score was 10 (32.7%) and a secondary
T

score was 9 II(gﬁél%) The most patie ‘ts-.fvieri_ig{‘nl (95.5%). Item 5
A

was the least coirectanswer(70:8%) ——

Comparig patients’ knowledge score of post-phmuacist counseling at
intervention day a%d 2-6 month later, usirllé"paired t-test. The mean of patients’

=Y .
know cor e T i ase from the
interven :ugzm). aired t-test sho dw pE]nts’ 0 lﬁe score of the

follow &l visit (at 2-6 month later) '}Iyas significantly difference lower than the score of
_ eist counseling-at i enti ﬁ< 01). M ﬁ; of
WIS AT AT TH D
9
At 7-12 month later, a most knowledge score was 10 and 8 (29.4%) and a

secondary score was 4 (23.5%) The most patients were correct answer at item 1 and 7

(100.0%). Item 5 was the least correct answer (47.1%).
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Comparing patients’ knowledge score of post-pharmacist counseling at
intervention day and 7-12 month later, using paired t-test. The mean of patients’
knowledge score measured at 7-12 month later was significantly decrease from the
intervention day (Table 3). Paired t-test showed that patients’ knowledge score of the

follow up visit (at 7-12 month later) was significantly difference lower than the score

of post-pharmacist counseling at inte I' v (p-value = 0.0300). Mean difference

Comparing patien pharmacist counseling at 2-6

month later and 7-12 me e mean of patients’ knowledge

score measured @ case from 2-6 month
after pharmacist gounseling (Tab - Pai est show hat patients’ knowledge
score of the follow visit (at ' :-. ylater) was nc ignificantly difference lower
than the score of postphammagist cling ¢ } \ (p-value = 0.9000).

Mean difference of knowledg

i § #
At each visit after ph nseling, the patients were missed at

item 5.At the following visit, the ; Ost impry s item 3. And the most patients

were correct answer at item

L
-y

U

AU ININTNGINS
QRININIUNRINYIAE
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Table 3: Patients’ knowledge (score) about warfarin therapy at intervention day

and the follow up visit (at 2-6 month later and 7-12 month later)

knowledge score n M +SD t p-value df

Pre at intervention day 132 2.5227+1.3860 32.9280 <0.0001 131

Post at intervention day
Mean difference 2904

‘.—L'

Pre (Post at intervention 0 <0.0001 112
Post at 2-6 month

Mean difference

Pre (Post at inte 0.0300 16
Post at 7-12 month

Mean difference

Pre (Post at 2-6 month 1 0.128  0.9000 13

Post at 7-12 month later

Mean difference

Y

Test statistic wa aire

AU ININTNGINS
ARIANTAUNM TN
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Patients’ compliance evaluation

Patients’ compliance to warfarin regimens that had a significant effect on
anticoagulation control. Compliance evaluation was added toward the end of the
study. For this reason, this study had a small number of samples for compliance

evaluation.

1. Reliability of the measur

Cronbach’s alpha = 0 97 Cie 14 Was 3 ated using information
from 31 samples at baseline data: The re howe : “ronbach’s alpha = 0.5564.
It can be concluded th e » ¢ f comp . e | in this study is quite

poor internal cons

2. Effect of
This study pa m ; ‘. etween pre-pharmacist counseling
and post-pharmacist counse 7

weeks. The mean of patie pliance seoxe sure pre- and post-pharmacist

score was 1.0565+1.1249. P hat patients’ compliance score of

post-pharmacist counselin, han pre-pharmacist counseling (p

<0.0001).

- - —
\ 7 )
Table 4: Group ‘ﬁ' ; e)-between pre-

pharmacist co 1' ling and post-pharmacist counseling.

Status n Md-nsy t p-value df

Post a’mﬁ month later 31 ¢ 7.8790+0.5395

q Test statistic was paired t-test
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Effect of pharmacist counseling on International Normalized Ratio

Optimized warfarin therapy should incorporate regular laboratory monitoring
of anticoagulant effect. Vitamin K antagonists should be monitored with use of the
prothrombin time test which reported as an International Normalized Ratio (INR). The
INR is related to efficacy of treatment and safety. The American Heart Association
(AHA)/American College of Cardiology (ACE€) peovide a guidance to monitor
anticoagulation intensity and reecommended the optimum therapeutic range of INR that
should be between 2.0 —.3:0:TNR lowet than 2.0, considered low efficacy and results
in an increasing risk_eof" thremboembolism. INR lower than 1.5 is considered no

efficacy. However, if INR 1s ligher than 3|.0, the risk of bleeding is increasing.

The safety and effcetiveness ojﬁ warfarin therapy depends critically on
maintaining the ANR within the therapeu‘qc range. The INR is monitored within 2-7
days after start warfarin until a stable/dese and response relationship is obtained. If the
INR become stable, thafrequency of INR te_s__t}tilgﬁan be reduced to intervals as long as

4 weeks. £
o

Many studies showed that patients’ wérfarfn knowledge significantly affecting
the patients’ compliance Whlch related. to? warfarm dose titration to INR within

therapeutic range and realize the 1mportance of regular INRs monitoring.

This stidy,compared a percentage of INR within the therapeutic range between
pre-pharmacist counseling and post-pharmacist counseling using Pearson’s chi-square
test.The proportion of 3 INR status; too low, therapeutic range, too high at pre-
pharmaeistreounselings(a period of 3 moenths+to yearbefore intervention) and post-
pharmacist 'edunseling ({a period of |1 'year after intervention) wds significantly
difference (Table 5). To test this hypothesis, unit of analysis is number of visit. It was
found that percentage-of INR within the therapeutic rangeswas increase, from 22«1 % at
pre-pharmaeist counseling to 73.5% at post-pharmacist counseling. The percentage of
INR lower than therapeutic range was decrease from 53.8% at pre-pharmacist
counseling to 14.1% at post-pharmacist counseling. The percentage of INR higher

than therapeutic range was decrease from 24.1% at pre-pharmacist counseling to12.4%
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at post-pharmacist counseling. Results from relationship testing between INR and
pharmacist counseling by Pearson’s chi-square test, y° = 322. 37, df = 2 and p-value
<0.0001.

Table 5: Status of pharmacist counse! 7 g and INR of therapeutic range

crosstabulation.

%) Total
within | INR higher
than

: " therapeutlc

range

Pre -counseling d ", \.\\o 7 117 (24.1) | 485 (100.0)
Post-counseling / 33 91 (12.4) 731 (100.0)

Total l l ‘s!gj 9‘"}&"\ 208 (17.1) | 1216 (100.0)

Test statistic was Pearson’s chi-square

¥ =322.37, df =2, p-value < 0.0

Effect of pharmacist counseling o)
1. Effect of pharmacist © 1 16 events

This study compared inci : ents between pre-pharmacist

b

counseling and ipo n’s chi-square test. The

e -
incidence an: li‘. entage of bleeding events IT g ist counseling (13
events, 1.7%) wa S.Gvents, 3.6%) (Table 6).
The unit of analysis is number of visit. Results from relationship testing between

pharmacist counsehfg gd bleeding events b}ﬁarson s chi-square test was

U TREIT W T
AN TUANINGAE
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Table 6: Status of pharmacist counseling and bleeding events crosstabulation.

N (%) Total
Bleeding events

No bleeding bleeding

Pre-counseling 481(96.4) 18(3.6) 499(100.0)
13(1.7) 764(100.0)

Post-counseling

Total 31(2.5) | 1263(100.0)

2. Effect of pharmac Selin C i events

To compare angincidence mboembo u etween pre-pharmacist
counseling and post-pharmag gunselin e incidence of thromboembolic events
of the pre-pharmacist co \\‘ -pharmacist counseling

(11 events, 1.69 ut the percentage of
thromboembolic events wa se'at post-pharmacis unseling (Table 7). Results
from relationship testing betwee armacist unseling and thromboembolic events

by using Chi-Square Tes #0.67 7 th p-value = 0.2690. Data from
this study can be concluded that pha e
, eﬁgfi

e ol

o 1s not significantly related to

embolism.

Total
no embolism embolism
488 (97.% 11(2.2) 499 (100.0)
g | lﬂ"‘lﬂ q 764 (100.0)

23 (18" ] 1263(100.0)

Test sta istic was Pearson’s chi- -square

9 RTRINTUNIINYAY
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Effect of pharmacist counseling on ER visits and hospitalizations

To compare event of ER visits and hospitalizations between pre-pharmacist
counseling and post-pharmacist counseling. The unit of analysis was number of visit.
After pharmacist counseling, an incidence rate of ER visits and hospitalizations were
decreased from 1.8% (9 from 490 events) to 0.5% (4 from 760 events) at post-
pharmacist counseling (Table 8). Hospitalizagionswas decreased from 9 events to 4
events at pre-pharmacist. counseling and post-.phatmacist counseling, respectively.
Results from relationship testing between ER™visits and hospitalizations and
pharmacist counseling by.using Pearson’s chi-square test was y* = 4.8550, df = 1 with
p-value = 0.0290

Table 8: Difference in ER visits and hospitalizations of pre- and post- pharmacist

counseling by crosstabulation. =

ER visit and hespitalization : N (%) Total
N.bne; of Sum of ER visit
ER V;Slt and and
hospitalizat.ion Hospitalization
Pre-counseling 489@_70_) _ 10 (2.0) 499 (100.0)
Post-counseling - 760(99.5)° 4(0.5) 764 (100.0)
Total e, 1250/(99.0) 13 (1.0 1263(100.0)

Test statistic was Pearson’s chi-square

¥’ = 4.8550, df =T pvaliie =0:0290

The relationship between knowledge and other variables

1. Relationshipbetween knowledge and INR

Maiy studies stiggested that patient education about warfarin may be
associated with better clinical outcomes. This! study.was 'to findf.out that prior
knowledge about warfarin could improve control of INR in therapeutic range. To
exaniiney the“relationship sbetween knowledgeyand, INR, data collécting after the|last
visit will be concluded.

To compare the mean scores of patients’ knowledge of INR range 2 levels at
the last visit after a pharmacist counseling (Table 9), One Way Analysis of Variance
(ANOVA) was conducted. The result revealed that knowledge score at each INR level
were not significantly difference (F = 2. 6340, df = 1 with p-value = 0.1070). Data
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from Table 9 showed that the maximum knowledge score was form patients who have
INR value within therapeutic range (INR 2-3) while patients with INR lower or higher

than therapeutic range had knowledge score lower.

Table 9: Means difference of pati pwledge score in INR range 2 levels

Status knowledge score

3%

Mean = SD

INR out of therapeutlc range (INR< 1. 9,3 7.71£1.98
or INR > 3.01) ,——"' -

INR within therapeuti R 2-3 ‘h‘ 8.33£1.72

// Total ' . 8.20+1.78

Test statistic was O

F=12.6340, df = 1 with p-

2. Relationship (bleeding or embolism)

Increasing a patien out warfarin has been associated with a

decreased risk of bleeding aﬁd e]ﬁl]g')ilf : examine the relationship between

knowledge and complications, data collecting at the last visit will be analyzed. To
a4 e ot A . .
compare mean scores of patients™knowledge ymplications at the last visit after

harmacist counseling (Tab using Or Analysis of Variance (ANOVA
p g (1 ___,@5?? %.- Y ( )
was conduct_eﬁatlents who were bleeding 7er knowledge score,

1.7030, df = 1, p-

AU Y BNy T

No ble&ng or embolism 129 8.30+1.71

RIS URIINTIA Y

Test statistic was One Way ANOVA
F=1.7030, df = 1, p-value = 0.1940
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3. Relationship between knowledge and hospitalization

The mean scores of patients’ knowledge for effect of hospitalization after
pharmacist counseling was less than non-hospitalization group(Table 11) ( t=1. 421,
df=130, p-value = 0.1580). Hospitalization patients had lower knowledge score when

compared with patients who were not hospitalization.

The demographics for those hospitalization patients included the following,
mostly the age of 42-54 years and 1 patient was 75 years, a warfarin indication for
atrial fibrillation, rheumatie aoriic valve disease and pulmonary embolism, with a
hospitalization diagnosis™ of#atrial fibrillation, pulmenary embolism, intracranial

hemorrhage, myocardialfinfarction and blleeding.

It should be moted,that hospitalization patients were more likely to have more
co-morbidity, mere compligation, and. took more medications compare with those non
hospitalization paticats. /

o

Table 11: Means difference of patients’ kno;yvle.dge score in hospitalization

— % knowledge score
(no.ip%aiﬁent) MeanSD
Non-hospitalization - 31284 - N 8.31+1.72
hospitalization 7 4 7.20+1.48

Test statistic was t-test, t=1.421, df=130, p-value =0.1580

Cost saving of pharmacist counseling

Samutprakamn Hospital wanted to estimate cost saving as a result of warfarin
clinics This estimation” was 'done from hospitallperspeetive. It«Was £0und that there
were 0 ER [visitiand 10 hospitalization before watfarin' clinic was éstablished, and

there were 0 ER visit and 4 hospitalization after warfarin clinic was established

Before warfarin clinic established, cost data fwere not available in hospital
database. Foe 10 hospitalization events, cost for each admission were bundled. In 2008
HosXP has been implemented. Cost of 4 admissions after warfarin clinic were drawn
and showed in table 12. Detail of hospitalization of 4 patients were shown in

Appendice F




49

The hospitalization costs of 4 patients at post-pharmacist counseling were detailed as

following table.

Table 12: Hospitalizations cost of 4 patients at post-pharmacist counseling.

item ost per patient (baht)
i Patient 3 Patient 4
total admitted day \:“;\ 7 2 1
hospital cost (room + S——()() T 600 300

food)

medications

" 7/ AINNESSE ‘7
INR and laboratory i j-ff f ! \ 3 \x 160

radiology diagn 0
nursing cost 300
physician charges 0
equipment and su ' ﬁ 850 0
total of expenditure ‘F ﬂ;{@ 827

ﬂUEJ’JVIEJVlﬁWEJ’]ﬂ‘i
Qﬁﬂﬂﬂﬂ‘iﬂdmﬂﬂmﬂﬂﬂ
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The cost saving from warfarin clinic as a result of decreasing hospitalization

rate was calculate here

Hospitalization case

1.
2.
3.

No. of hospitalization of pre-pharmacist counseling = 10 cases

% hospitalization
= (no O
Reduction of % — 5%

Estimate _the -. g after entry pharmacist-

managed wa

Average 0Sp

St pe 571 (baht per cases)

Data from January 2008 10ary 2009, t it of patients = 1276 visits

Cost saving fro alization (per year eduction of % hospitalization) x
(sum of visit) (a age n#’ ?;
=1.5% x 1276 x 62-3571 bahts

o

= 242,357.5157 baht saved

EEL Y

1
|

ﬂUEJ’JT’IEJTIﬁWEJ’]ﬂ‘i
amaﬂn‘imummmaa



CHAPTER V

DISCUSSION AND CONCLUSIONS

This chapter is co s. The first section presented a

discussion on research iscussion of the results of the

pharmacist counseli dge, 1 ,7 INR, bleeding events,
—

thromboembolic events i i isit of patient receiving

warfarin. The second seetion prese ions of the research and the

Discussion
This s ice that influenced
visit of the outpat gecel arin at Sg ital. Comparing a pre-

pharmacist counselin S ':+ “care) fror 2006 to October 2007(a

a stratgy, andard operati@ procedure, indicators

for warfarin Iéhmc management and procedure for improving warfarin clinic in

ﬁmmmmwmm

e pharmacist counsehng service in the warfarin clinic consisted of: 1)

WL LI gl tlar

examlnatlon and INR results. These processes was conducted for three visits which
each personal were vary such as 2 weeks, 1 month, 2 month and 3 month. The follow-

up in the warfarin clinic was systematic and provided by a physician.
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Descriptive statistics were used to analyze demographic characteristics, t-test
and analysis of variance were conducted to test the research hypotheses. The summary
of findings is as follow:

1. Demographic Characteristics of the patients

The results revealed that the mean of age was 57.23+12.89 years old. Female
was the majority of samples. Most of indications for warfarin therapy were atrial
fibrillation. Mean of visit per year was 4.67#1.36 visits. Samples were mostly INR

range 2.00-3.00 which in the therapeutic zange.

2. Effects of pharmagist counseling on knowledge

The pharmacisgcounseling proalcedure was based on the model of the
Association of Hespital Pharmacy/(Thailand), which established a project of warfarin
clinic training to other ospital Mean; of baseline knowledge of patients was
2.52+2.33 from a'full s¢ore of 10. Th1s res’Tt mlght indicate that patients who were not
educated, their knowledge were poor 1t wa.s found that patients’ knowledge score was
increased apparently after receiying pharrnacrst counsehng at the intervention day.

At follow-up, visit, pharma01st asses.sed knowledge and educated in part that
patients were lacking. Patients™ knowledge 'gc_pre!measured at 2-6 month later was
significantly decreased from thic intervention dﬂ_"xnd also patients’ knowledge score
measured at 7-12 month later. Mest of patieng___vger‘e_elderly at aged around 60 years
up and low-level of educatio:1)1 (mestly elemeflte-lryqeducation). These results indicated
that some local-factors-might-influence-patients’~knowledge;=for examples cognitive
factors and genetic factors.

At the follow-up wvisit from 2-12° month, patients were mostly loss of
knowledge about symptoms of side effect and thromboembolism. It may result from
these two topics were morejapplyseognition and understandingthanothers. However, a
pharmacist counseling ¢ould improve patients’ knowledge and have miaintained for 6
months to 1 year. Thus, pharmacist counseling using face-to-face communication and
verbal-information eoeuld=find«out patients’, preblem in scognitions andsenhanced
knowledge wof warfarin therapys Because of practical| proc¢edure /in yworkplace,
pharmacist would add knowledge at any follow-up visit. Therefore there were not find
out alteration of patients’ knowledge.

These were accord with Krittathanmakul S and colleagues (2006), who studied

effects of pharmacist counseling on outpatients receiving warfarin at Songklanagarind
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Hospital. The 97 patients received pharmacist counseling through verbal and written
reinforcement. The results showed that patients’ knowledge of warfarin therapy had
increased after receiving the counseling service (p<0.05). But the results at the follow
up visit were opposed with this literature, which patients’ knowledge increased after

each visit.

3. Effects of phazmacist counseling 'on cempliance

The evaluation of patients” compliance was added toward the end of this study,
thus it had a small numbereof samples. Patients” compliance was increase after receive
counseling service. Patients.may . satisfy carefulness of pharmacy service due to
personal communication‘andspaticnt's heﬁlth perception. This result was in accordance
with the study that'€ompliance associated with patients’ behavior “3)_This information
might aid in the dewelopment of intervention to enhance warfarin adherence. And
pharmacist should examing specriﬁc‘patiethi attitude that might explain warfarin non-

compliance of outpatients. ol J

il

PR

4. Effects ofJ;harmacist c%)unseli@q o;} In-temational Normalize Ratio (INR)

. . . bl 4 o F . . C ..
After receiving counseling service, the number of visits with INR remaining in
: -2 Ay . .
the therapeutic range was increaséd. And the nu_‘f';iber of visits with INR lower than
therapeutic range, considered low efficacyj'la:ggi '!ir_lgreasing risk of embolism was

decreased at post counseling service. Similarly, the number of visits with INR higher

than therapeufic.range-was-decreased-after-pharmacist-counsefing: It can be concluded

that prior kndﬁiedge about warfarin could improve patients’ cbﬁpliance as a result,

good control of INR in therapeutic rangc.

5. [Effects of pharmacist counseling.on compligations

Patients’ | knowlédge could 'assist patients (tof detect| sign or’ symptoms of
bleeding or embolism, and know how to take action when suspected complication was
oceur.~The dncidence~tate~of bleeding eventwwas, deercaseafter counseling service.
Bleeding event was decreased |5 events but it was significantly relation, begause of the
large sample size (at power 77%).

Embolism event at pre- and post-counseling service were unchanged. The
incidence rate of embolism event was decreased 1.6% but the relation was not

significant. Because of small sample size at power 26.6%. Patients who have sign or
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symptoms of embolism at post-counseling status, had a high mean knowledge score. It
indicated that other factor may affect embolic occurrence such as age and disease
status of patients.

6. Effects of pharmacist co on ER visit and hospitalization

ER visit and hospita ' n rela arin were reduced by 1.5% after
receiving pharmacist counseling. And A{s decreased from 10 events to
4 events after counseling service. * -,-J

. F —

7. Effects of pharma

The estimated 4€0st #Saving s : aved in this study.
However, is an eresti 0} true saving f sveral reasons. First, cost for
admission had invisible cg 1 85 costfor nurse assi and patient escort officer.
Second, There swere severa es, related .to cost ca ions that should be
considered. Cost ofiphysicia ohari C \ e cl ded because the public
hospital pay theirsalari

8. The relation L

8.1 The relation betwe _q: S ....r':.“. (N R

_!_,#,f f‘t..n"

Patients? knc R sighificantly difference,

{' # e, they often INR

value within thérapeuti 4‘?:;“ edge about warfarin

but it had a . ..... ey that pat ients who have hig

could improve u!! ol of INR 1n therapeutic range.

8.2 The rela‘oﬁtween knowledge and/complications

Fhbd Eb e LERY Lo ) 1) Qs

becausmf a small sample size, but it trended to reduce complications in pat1ent with

RTANNA MANIANENAE

Patients’ knowledge score was not significantly related to hospitalizations. But

the results showed that patients who had higher knowledge score, had more
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reduction in the risk of bleeding or embolism, resulted in decreasing of

hospitalization.

Conclusion

Warfarin is an anticoagulant drug that has been used extensively in Thailand
for a variety of disease. Because of its nartow therapeutic range of effectiveness and
safety, drug itself can. cause serious side .effects such as bleeding and its
thromboembolic complications that may lead to death in patients. Factors that can
influence the anticoagulation control such as vitamin K dietary, others medication,
concurrent illness, alcoho!l consumption, patients’ compliance, and physical activity.
Written and verbal infermation /by healtlll care provider, has been shown to improve
control of the leyel of anticoagulation.Many studies showed that patients’ warfarin
knowledge significaatly could impreved @tiéoagulation control, patients’ compliance
and patients maybe able to identify the cor?ipli_c_ations by themselves.

The Pharma€y unit of '-Samutpra:kar;{ Hospital established a pharmacist-
managed warfarin clini¢ on October 2007, t0’solve the anticoagulant related problems.
Pharmacist processed the warfarm clinic-on outpatlents who receive warfarin therapy ,
both the initial visit and the folfow up.-An effe_ctlveness of establishment of warfarin
clinic in aspect of clinical outconies and health cariifcosts which the administrator need
to know, have never assessed This study‘Ts 'prqposed to evaluate the effect of
pharmacist =~ counseling  on knowledge compliance, . INRs, complications,
hospitalizatidnr.énd—ER—ﬁsﬁTand—mstsaﬁngTResuhs—oﬁthis;sfﬁdy showed that a
pharmacist EEinseling service improved patients’ knc{vﬂ_eldge, compliance,
anticoagulation control, reduced blecding and thromboemboli¢ eévents rates, and saved

242,357.52 baht of total patients during the study period in reduced hospitalization.

Limitations of the Study
l.; The study was operated on condition of routine work therefore sample size
was the total patients during the study period, and itrsis possible that the sample size
was rather sinaller effect Size"to assess the telation between knowledge, and other
factors. And more‘influence or others factor would be detected ifincrease sampléeSize.
2. Initially this study intensely focused on the influencing factor from

knowledge to anticoagulation control, but the evaluation of patients’ compliance was
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added toward the end of this study. Thus it had a small number of samples and a short
session to assess the relation and the alteration of patients’ compliance.
3. The questionnaire for assess patient’s compliance about warfarin therapy

was using The 8-Item Morisky Medication Adherence Scale (MMAS). Each item

measured a specific medication-taking behavior and not a determinant of other

Recommendation and.S

1. For more comp an ¢ , | ] a questionnaire to analyze
the compliance behavio [ 2} .w \ herapy.

2. This study foeused o :—. 2 knowledge : e further study should
be expand to thedknowledge f

3. For more complete ients’ : evaluation, the further study

should be more longer duration i 1 108 c12 on of compliance score.

ﬂUEJ’JVIEJVlﬁWEJ’]ﬂ‘i
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