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Objectives: This study was to determine the effect of patient booklet and the dosage adjustment protocol on oral anticoagulant
therapy monitoring.  The outcome measures were  (1) number of International Normalized Ratio (INR) results/number of
clinic visits  (2) number of INR within therapeutic range (TR)/number of INR results  (3) number of dosage adjustments
following the protocol/number of INR outside TR  (4) number of clinic visits/number of appointments  (5) number of
emergency room (ER) visits and/or hospital admissions associated with warfarin therapy.
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Design: Pre-post intervention study
Materials and methods: The study was divided into 3 phases.  Phase 1 was a 10-month control phase (January - October
1997).  During phase 1, patients received only anticoagulants as issued in the prescriptions without INR monitoring by
pharmacists.  Phase 2 was a 12-month counseling phase (November 1997 - October 1998) during which patients were
interviewed and counseled by a pharmacist.  Along with counseling, the pharmacist provided a warfarin leaflet to patients.
Pharmacist counseling continued for every warfarinised patients in the heart clinic.  Nurses in the heart clinic transferred OPD
cards to the pharmacists by asking patients to carry the card with their prescriptions.  Phase 3 was an 8-month study phase
(November 1998 - June 1999).  During the phase 3, patients received drug counseling similar to phase 2 but instead of a
warfarin leaflet, patient booklets on warfarin with an INR record table were given.  Twelve patients were interviewed for
satisfaction with the booklet.  Eleven of them (91.7%) were satisfied with the booklet, the other one had his own booklet from
another hospital.  In this phase, the investigator also provided the dosage adjustment protocol to every physician in the heart
clinic.  The investigator described the details of dosage adjustment protocol individually.  The patients attending the heart clinic
were divided into 2 groups.  Group 1 was patients visi-ting the heart clinic before and during phase 1.  Group 2 was those
entering the heart clinic during phase 2.
Results: The study showed that, in group 1 patients (n = 38), the number of INR results in phase 3 was increased as compared
to phase 1 and phase 2 (p < 0.001 and < 0.025, respectively).  In group 2 patients (n = 24), the number of INR results in
phase 3 was increased as compared to that of phase 2 (p < 0.001).  The number of INR within therapeutic range (TR) in group
1 patients was significantly increased in phase 3 as compared to those of phase 1 and phase 2 (p = 0.001 and 0.005,
respectively).  The corresponding figures in group 2 patients were not different between phase 3 and phase 2  (p > 0.05).  The
number of dosage adjustments following the protocol when INR was outside the TR was not different between each phase in
either group of patients.  Except for group 1 patients, the number of dosage adjustments was increased in phase 3 as compared
to that of phase 2 (p < 0.05).  The number of clinic visits following appointments was not different between each phase in
either group of patients.  For group 1 patients, the number of hospital admissions and ER visits associated with warfarin therapy
were 10, 2 and 4 in phases 1, 2 and 3, respectively. The corresponding figures in group 2 patients were 2 in both phases 2 and 3.
Conclusion: The results showed that the patient booklet increased patient compliance to clinic visit, according to the physician's
appointment, to have INR tested. The dosage adjustment protocol could contribute to INR being in the TR in group 1 patients,
but it had no effect in group 2 patients.  The explanation may be that some of the group 1 patients had received dosage
adjustments from specialty hospitals and had been recommended to keep the target INR similar to the dosage adjustment
protocol in this study.  But group 2 patients had received warfarin in Maharaj Nakhon Sri Thammarat Hospital, where
physicians had different dosage adjustment protocols.  The dosage adjustment protocol was not followed except for group 1
patients.  This might be due to the variation in warfarin adjustment of individual physicians.  Further study should focus on the
consensus guideline agreement between physicians and pharmacists.  Patients attending the clinic should be monitored more
frequently and regularly.
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บทคดัยอ่:
วัตถุประสงค:์ การศึกษานีมี้วัตถุประสงคเ์พ่ือวัดผลการใหคู่้มือการใชย้าวารฟ์ารินแก่ผู้ป่วยและแนวทางการปรบัขนาดยาวารฟ์ารินแก่
แพทยต่์อผลของการใชย้าวารฟ์ารินในผูป่้วยคลนิิกโรคหวัใจ แผนกผูป่้วยนอก โรงพยาบาลมหาราชนครศรธีรรมราช  โดยมตัีวชีวั้ด คือ
(1) จำนวนคร้ังของการวัดระดับ International Normalized Ratio (INR) ของผู้ป่วย/จำนวนคร้ังของการมาโรงพยาบาล  (2) จำนวนคร้ัง
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ของคา่ INR ท่ีอยู่ในชว่งของการรกัษา/จำนวนครัง้ของการวดัระดบั INR  (3) จำนวนครัง้ของการปรบัขนาดยาของแพทย/์จำนวนครัง้
ของคา่ INR ท่ีอยู่นอกชว่ง INR เป้าหมายของผูป่้วย  (4) จำนวนครัง้ของการมาโรงพยาบาล/จำนวนครัง้ท่ีนัด  (5) การมารบัการรกัษา
ที่แผนกฉุกเฉินหรือนอนโรงพยาบาลเนื่องจากภาวะแทรกซ้อนจากการใช้ยาวาร์ฟาริน
ชนิดของการวจัิย: การประเมนิผลกอ่นและหลงัการใหบ้รกิารสุขภาพ
วัสดแุละวธีิการ: ระยะเวลาในการศกึษาแบง่เป็น 3 ระยะ คือ ระยะที ่ 1 เป็นระยะควบคมุ ใช้เวลา 10 เดือน (มกราคม - ตุลาคม
2540) ระยะนีผู้้ป่วยไดรั้บการจา่ยยาตามใบสัง่ยาโดยไดรั้บคำแนะนำเฉพาะวธีิรับประทานยาตามแพทยส่ั์ง โดยมไิด้มีการตดิตามดคู่า
INR  ระยะที ่2 เป็นระยะการใหค้ำปรกึษาและแนะนำการใชย้าแก่ผู้ป่วย ใช้เวลา 12 เดือน (พฤศจิกายน 2540 - ตุลาคม 2541)
ระยะน้ีผู้ป่วยได้รับคำแนะนำเพ่ิมเติมจากเภสัชกร   โดยเภสัชกรสัมภาษณ์ผู้ป่วยและค้นหาปัญหาจากการใช้ยารวมท้ังให้แผ่นพับประกอบ
ในการให้คำแนะนำ การให้คำแนะนำจะทำต่อเนื่องในผู้ป่วยคลินิกโรคหัวใจทุกรายที่ใช้ยาวาร์ฟาริน โดยให้พยาบาลประจำคลินิก
โรคหวัใจชว่ยแนบประวติัของผูป่้วยมากบัใบสัง่ยาทกุครัง้   ระยะที ่3 เป็นระยะศกึษา ใช้เวลา 8 เดือน (พฤศจิกายน 2541 - มิถุนายน
2542) ระยะนี้ผู้ป่วยจะได้รับคำแนะนำเช่นเดียวกับระยะที่ 2 แต่มีการให้คู่มือการใช้ยาที่มีการบันทึกผลของค่า INR โดยให้ผู้ป่วย
นำมาทกุครัง้ท่ีมาโรงพยาบาล มีการทดสอบความพงึพอใจในผูป่้วย 12 ราย ในชว่งเริม่ตน้ของระยะที ่ 3 ผู้ป่วย 11 ราย (91.7%)
พึงพอใจในคูมื่อน่ี อีก 1 ราย มีคู่มือจากโรงพยาบาลอืน่แล้วจงึไม่ได้ใช้ และมีการให้แนวทางการปรบัขนาดยาแกแ่พทยป์ระจำคลนิิก
โรคหวัใจทกุคน  โดยผูศึ้กษาอธิบายรายละเอยีดของแนวทางการปรบัขนาดยาเปน็รายบคุคล ผู้ป่วยทีศึ่กษาแบง่เป็น 2 กลุ่ม กลุ่มที ่1
คือ กลุ่มทีม่ารบัการรกัษาทีโ่รงพยาบาลมหาราชกอ่นหรอืในระยะที ่1 และกลุ่มที ่2 คือ กลุ่มทีเ่ร่ิมมารบัการรกัษาทีโ่รงพยาบาลมหาราช
ในระยะที ่2 ของการศกึษา
ผลการศกึษา: ผลการศกึษาพบวา่ผู้ป่วยกลุม่ที ่1 (จำนวน 38 ราย) มีจำนวนครัง้ของการวดัระดบั INR  ในระยะที ่2 มากกวา่ระยะที่
1 ( p < 0.001) และในระยะที ่3 มากกวา่ระยะที ่2 ( p < 0.025)  กลุ่มที ่2 (จำนวน 24 ราย) มีจำนวนครัง้ของการวดัระดบั INR
ในระยะที ่3 มากกวา่ระยะที ่2 (p < 0.001) โดยจำนวนครัง้ของคา่ INR ท่ีอยู่ในชว่งของการรกัษาของผูป่้วยกลุม่ที ่1 เพ่ิมขึน้อยา่งมี
นัยสำคญัในระยะที ่3 เทียบกบัระยะที ่1 และระยะที ่2 (p = 0.001 และ 0.005 ตามลำดบั) แต่ผลไมแ่ตกตา่งกันในกลุม่ที ่2 ( p >
0.05)   ส่วนการปรบัขนาดยาของแพทยเ์ม่ือระดบั INR อยู่นอกชว่ง INR เป้าหมายไมแ่ตกตา่งกันในแตล่ะระยะของผูป่้วยทัง้ 2 กลุ่ม
ยกเว้นกลุ่มท่ี 1 มีการปรับขนาดยาเพ่ิมข้ึนในระยะท่ี 3 เทียบกับระยะท่ี 2 (p <0.05)  การมาโรงพยาบาลตามนดัของผู้ป่วยไม่แตกต่างกัน
ในทุกระยะของผู้ป่วยทั้ง 2 กลุ่ม  จำนวนครั้งของการมารับการรักษาที่แผนกฉุกเฉินหรือนอนโรงพยาบาล เนื่องจากภาวะแทรกซ้อน
จากการใชย้าวารฟ์ารินในผูป่้วยกลุม่ที ่1 เป็น 10, 2 และ 4 ครัง้ ในระยะที ่1, 2 และ 3 ตามลำดบั ในผูป่้วยกลุม่ที ่2 เป็น 2 ครัง้ ท้ังใน
ระยะที ่2 และ 3
สรุป: ผลการศึกษาครั้งนี้แสดงให้เห็นว่าคู่มือประจำตัวผู้ป่วยช่วยให้ผู้ป่วยมีความร่วมมือเพิ่มขึ้นในการวัดระดับ INR ตามคำสั่งของ
แพทย ์ แนวทางการปรบัขนาดยาสามารถชว่ยใหผู้้ป่วยมค่ีา INR อยู่ในชว่ง INR เป้าหมายในผูป่้วยกลุม่ที ่1 แต่ในผูป่้วยกลุม่ที ่2 ไม่มี
ผลการปรับขนาดยาของแพทย์ตามแนวทางการปรับขนาดยาไม่เป็นไปตามแนวทางท่ีต้ังไว้  ยกเว้นในผู้ป่วยกลุ่มท่ี 1 เน่ืองจากผู้ป่วยกลุ่มน้ี
บางรายมกีารปรบัขนาดยามาจากโรงพยาบาลเฉพาะทาง  ซ่ึงแนะนำใหค้งระดบั INR ของผูป่้วยใกลเ้คียงกับแนวทางการปรบัขนาดยา
ของการศึกษาน้ี  ส่วนผู้ป่วยกลุ่มท่ี 2 ส่วนใหญ่เร่ิมใช้ยาท่ีโรงพยาบาลมหาราชนครศรธีรรมราช ซ่ึงแพทย์ผู้ส่ังมีแนวทางในการปรบัขนาด
ยาต่างกัน  การศึกษาต่อไปควรเนน้การจัดทำแนวทางรว่มกันระหว่างเภสัชกรและแพทยทุ์กคนในคลนิิกโรคหัวใจ และควรมกีารติดตาม
ผู้ป่วยอย่างใกล้ชิดและสม่ำเสมอมากขึ้น

คำสำคญั: คู่มือการใชย้า, แนวทางการปรบัขนาดยา, การรกัษาดว้ยยาตา้นการจบัตวัเปน็ล่ิมเลือด, วารฟ์าริน

Introduction
Oral anticoagulant therapy is routinely used for pre-

vention and treatment of various thrombolic complications.
The drug that is most widely used among oral anticoagulants
is warfarin1.  It is a drug of choice for prevention and treatment

of thromboembolism in various conditions such as atrial fi-
brillation (AF), post prosthetic heart valves, deep vein throm-
bosis (DVT), pulmonary embolism (PE) and valvular heart
disease etc.2.  The limitation of warfarin use is its narrow
therapeutic index.  When the plasma level is slightly increased
or decreased from the therapeutic range, it may cause overdose
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reaction or non-control of the diseases due to subtherapeutic
dose, respectively.  A common complication from warfarin
use is bleeding in various parts of the body.3-10  There are
many factors that can potentiate bleeding from warfarin use.
The factors include aging8, 11 and types of co-existing dis-
eases12, etc.   The other complication from warfarin is throm-
boembolism that results from lower warfarin plasma level lead-
ing to lower INR than the target INR.  The target INR for each
disease or medical condition is different13-20.

Patients on warfarin should have good knowledge about
the diseases they have and the drugs they use and should be
monitored for clinical outcome closely.  Patients should un-
derstand how important it is to comply with therapy.  For
patients to have good knowledge of drug usage, self-care and
optimal outcome of therapy, the health-care team, consisting
of physicians, pharmacists and nurses, should be well coordi-
nated to provide continuous education to patients and  convince
them to have regular clinic visits because long-term care
patients might have higher non-compliance21.  Pharmacists,
as members of the health-care team, have responsibilities to
provide drug information to patients and health professionals,
to identify, resolve and prevent drug-related problems.  In Maharaj
Nakhon  Sri Thammarat Hospital, it was found that many
warfarinised    patients had INR outside TR.  This study was
conducted with the aim to help patients who use warfarin comply
with clinic visits, have documented INR results and have proper
dosage adjustment according to the INR results.  Meanwhile,
the phar- macist was able to find and resolve other problems
relating to drug therapy.

Definition of terms
INR = International Normalized Ratio

= (Observed PT (prothrombin time)/mean normal PT)ISI

ISI = International Sensitivity Index

Materials and methods
1. Setting

Maharaj Nakhon Sri Thammarat Hospital is a 1000-
beds regional hospital.  The heart clinic is an outpatient de-
partment, operating every Wednesday.  There are 3 physi-

cians attached to the clinic with 100-150 patients being seen
at each week.  The patients can be divided into 2 groups:
those with hypertension and those with heart diseases.  There
are about 350 heart-disease patients per month.  Forty of
them are taking warfarin.  Thus, about 10 warfarinised pa-
tients visit the heart clinic each week.

2. Study Design
This study was designed to have 3 phases: phase 1,

phase 2 and phase 3.
Phase 1: A control phase of 10 months from Janua-

ry 1997 to October 1997.  During phase 1, patients received
information about warfarin from pharmacist comprising only
the information on the package label without INR monitoring.
The investigator reviewed patient history from patient charts.
The following data were reviewed and recorded; medical his-
tory of each patient; demographic data, indications for war-
farin use, co-existing diseases, history of warfarin use, INR
result, date of appointment and dosage adjustment at each
clinic visit.  History of emergency room visits and / or hospi-
tal admissions that might relate to warfarin use were also re-
viewed.

Phase 2: A 12-month period of counseling phase
from November 1997 to October 1998.  In this phase, the
patients were educated about warfarin through pharmacist
counseling and warfarin leaflet.  Patients' data were reviewed
in a similar manner to phase 1.  All patients from phases 1
who entered the heart clinic during phase 2 were included in
the study.  In this phase, the pharmacist used patient medica-
tion profile and warfarin record form.

Phase 3: An 8-month study period from Novem-
ber 1998 to June 1999.  Patients from phase 1 and phase 2
were enrolled in the study.  In this phase, the pharmacist recom-
mended the Dosage Adjustment Protocol to physicians in the
heart clinic.  This protocol was developed from that proposed
by Ansell et al, 1997, by the investigator and approved by
the physician who was the consultant of the study.  All phy-
sicians who took care the patients at the heart clinic accepted
the protocol at the beginning of the study.  The pharmacist
reviewed the INR results from OPD cards and the laboratory
reports from the laboratory room to monitor the dosage ad-
justments of the physicians.
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The patients' files and records from counseling were
reviewed.  The patients were divided into 2 groups according
to the time of entering the heart clinic at Maharaj Nakhon Sri
Thammarat Hospital because the period of warfarin using could
lead to the different results of each patient.  Group 1 patients
were patients who entered the heart clinic before and during
phase 1.  This group had outcomes to compare for all 3 phases.
Group 2 patients were patients who entered the heart clinic
during phase 2.  This group had outcomes to compare only for
phase 2 and phase 3.

The pharmacist interviewed the patient using the pa-
tient medication profile and warfarin record form.  Via coun-
seling, patients received the Patient Booklet for Warfarin Use.
At each visit, the pharmacist interviewed patients for any drug-
related problems (DRPs) and recorded his/her INR in the
booklet.

Twelve patients were interviewed for satisfaction with
the booklet.  There were 3 questions: (1) Do you understand
the content of  this booklet?  (2) What do you think about the
look of this booklet? (3) Are you satisfied with this booklet?

Target INR
There are two recommended ranges of target INR based

on literature review25 and discussion with the physicians in the
heart clinic.

1. INR 2.0-3.0 for patients with atrial fibrillation,
cardioembolic stroke, left ventricular dysfunction, following
myocardial infarction, valvular heart diseases, bioprosthetic
heart valve.

2.  INR 2.5-3.5 for patients with the following embo-
lic event in cardioembolic stroke despite anticoagulation, fol-
lowing embolic event in left ventricular dysfunction despite
anticoagulation, recurrent myocardial infarction, status post
embolic event in mitral valve prolapse despite anticoagula-
tion, status post embolic event in rheumatic valve disease de-
spite anticoagulation, mechanical prosthetic heart valve.

3. Outcome Measures.
3.1 number of INR results/number of clinic visits
3.2 number of INR within therapeutic range (TR)/

number of INR results
3.3 number of dosage adjustments following the

protocol/number of INR outside TR

3.4 number of clinic visits/number of appointments
3.5 number of emergency room visits and/or hos-

pital admissions associated with warfarin therapy
4. Data Analysis

Descriptive statistics were used for: (1) demographic
and medical conditions of patients (2) number of ER visits
and/or hospital admissions associated with warfarin therapy
in     phases 1, 2 and 3 for group 1 patients and in phase 2
and 3 for group 2 patients.  Repeated-measure ANOVA was
used for comparison among phases 1-3  in group 1 patients
for the proportions of: (1) number of INR results/number of
clinic visits, (2) number of INR within TR/number of INR
results (3) number of dosage adjustments following the pro-
tocol/ number of INR outside TR (4) number of clinic visits/
number of appointments.  Paired t-test was used for compari-
son between phase 2 and 3 in group 2 patients for the same
measures as those of group 1.

Results
From the study, there were 102 warfarinised patients

attending the heart clinic at Maharaj Nakhon Sri Thammarat
Hospital in the study phase.  Seventeen patients were excluded
from the study.  Among these, 3 patients were referred to the
specialty hospitals in Bangkok, 1 patient died and 13 patients
were lost to follow-up without reasons being  recorded.  Twenty
three patients just entered the heart clinic in phase 3, and had
no data to compare with the 2 previous phases.  Only 62
patients had complete data for analysis of the results; 38 pa-
tients in group 1 and 24 patients in group 2.

Twelve patients were interviewed for satisfaction with
the booklet: eleven of them (91.7%) were satisfied with the
booklet.  The another one had his own booklet from an other
hospital, but he also had an INR record and was monitored for
the outcome of warfarin therapy in this study.

In group 1, twenty seven patients had target INR be-
tween 2.5-3.5, while 11 patients had target INR between
2.0-3.0.  The average age of patients ± SD in this group was
42.3 ± 11.3 years (range 20-66 years).  The majority of
the patients had been on warfarin from 1-10 years.  Only a
few had recently started warfarin.    In group 2,  10 patients
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About half of the patients (58.3%) in this group had com-
menced warfarin during phase 2.  The characteristics of pa-
tients in both groups are summarized in Table 1.

had target INR between 2.5-3.5, and 14 patients had target
INR between 2.0-3.0.  The average age of patients ±  SD in
this group was 39.3 ± 12.6 years (range 17-73 years).

Note *: Reduction or reversal of warfarin effect for INR > 7

Figure 1  Warfarin dosage adjustment protocol Maharaj Nakhon Sri Thammarat Hospital
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Table 1 Demographic data of patients in group 1 and group
2

                         Group 1 (n = 38)   Group 2 (n = 24)

Sex

Female 24 (63.2%) 13 (54.2%)

Male 14 (36.8%) 11 (45.8%)

Average age ±  SD (years) 42.3 ± 11.3 39.3 ± 12.6

Goal INR

2.0 - 3.0 11 (29.0%) 14 (58.3%)

2.5 -3.5 27 (71.1%) 10 (41.7%)

Time since starting warfarin

during phase 2       - 14 (58.3%)

< 1 year   4 (10.5%)   4 (16.7%)

1-3 years 17 (44.7%)   3 (12.5%)

4-10 years 16 (42.1%)   2 ( 8.3%)

> 10 years   1 ( 2.6%)   1 ( 4.2%)

Table 2  Outcomes of group 1 patients from phase 1 to phase 3 (n = 38)

Outcomes                      Phase 1   Phase 2                     Phase 3

Proportion of number of INR min - max 0.00 - 1.00 0.00 - 1.00 0.40 - 1.00
results/number of clinic visits mean ± S.D.   .73 ± .26   .87 ± .21   .97 ± .11

Proportion of number of INR min - max 0.00 - 0.60 0.00 - 0.67 0.00 - 0.80
within TR/number of INR mean ± S.D.   .16 ± .20   .19 ± .18   .33 ± .25

Proportion of number of results min - max 0.00  - 1.00 0.00 - 1.00 0.00 - 1.00
dosage adjustments following mean ± S.D.   .38 ± .36   .35 ± .28   .54 ± .34
the protocol/number of INR
outside TR

Proportion of number of min - max 0.33 - 1.00 0.50 - 1.00 0.00 - 1.00
clinic visits/number of appointments mean ± S.D.   .91 ± .16   .93 ± .12   .93 ± .19

The number of INR results/number of clinic visits
The proportion of number of INR results/number of

clinic visits of group 1 patients significantly increased in phase
3 as compared to phase 1 and phase 2 (p < 0.001 and <
0.025 respectively).  It also increased in phase 2 as com-
pared to phase 1 (p < 0.001) as shown in Table 2.  The pro-
portion of number of INR results/number of clinic visits of
group 2 patients significantly increased in phase 3 as com-
pared to phase 2 (p < 0.001) as shown in Table 3.

The number of INR within therapeutic range (TR)/ num-
ber of INR results

The proportion of number of INR within TR/number
of INR results of group 1 patients significantly increased in
phase 3 as compared to phase 1 and phase 2 (p = 0.001 and
0.005 respectively) as shown in Table 2.  But in phase 2, the
number of INR within TR was not different from phase 1 (p
> 0.05).  The proportion of number of INR within TR/num-
ber of INR results of group 2 patients in phase 3 was not
different from phase 2 (p > 0.05) as shown in Table 3.
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The number of dosage adjustments following the protocol/
number of INR outside TR

The number of dosage adjustment following the pro-
tocol/number of INR outside TR of group 1 patients signifi-
cantly increased in phase 3 as compared to phase 2 (p < 0.05),
but was not different from phase 1 (p > 0.05).  Difference
between phase 2 and phase 1 was not also found (p > 0.05)
as shown in Table 2.  The proportion of number of dosage
adjustment following the protocol/number of INR outside TR
of group 2 patient was not different in phase 3 as compared to
phase 2  (p > 0.05) as shown in Table 3.

Number of clinic visits/number of appointments
The proportion of number of clinic visits/number of

appointments of group 1 patients from phase 1 to phase 3 is
shown in Table 2.  This proportion in phase 3 was not diffe-
rent in comparison to phase 2 and phase 1 (p > 0.05).  The
corresponding figure was not found to differ between phase 2
and phase 1 (p  >  0.05).  The proportion of number of clinic
visits/number of appointments of group 2 patients  from phase
2 to phase 3 is shown in Table 3.  This proportion was not
different in phase 3 as compared to phase 2 (p > 0.05).

Number of ER visits or hospital admissions
Number of ER visits or hospital admissions together

with their causes in group 1 and group 2 patients are shown in
Table 4 and Table 5.   Five patients in group 1 who experi-
enced ER visits or hospital admissions had used warfarin for
more than 5 years.  Three patients recently started before phase
1 of this study.  Subtherapeutic doses caused 2 patients to
admit with cerebral embolism.  The others 4 were without
evidence of emboli but had exacerbation of their diseases such
as atrial fibrillation.  In group 2, 4 of 24 patients experienced
ER visits and hospital admissions, all of them admitted with
overdosage of warfarin.  One of the 4 patients had used war-
farin for more than 20 years, while the rest just started war-
farin before or during phase 2 of this study.

Table 4 Number of ER visits or hospital admissions and
their causes of group 1 patients (n = 38)

                                      Phase 1       Phase 2       Phase 3

Total 10 2 4
Causes
overdose   4 - 4
subtherapeutic dose   6 1 -
ADR (adverse drug reactions)   - 1 -

Table 3  Outcomes of group 2 patients from phase 2 to phase 3 (n = 24)

Outcomes                           Phase 2                  Phase 3                 P

Proportion of number of INR min - max 0.33 - 1.00 0.50 - 1.00 .001
results/number of clinic visits mean ± S.D.   .77 ± .19   .94 ± .14

Proportion of number of INR min - max 0.00 - 1.00 0.00 - 0.50 568
within TR number of INR results mean ± S.D.   .22 ± .28   .20 ± .15

Proportion of number of dosage min - max 0.00 - 1.00 0.00 - 1.00           .073
adjustments following the protocol/ mean ± S.D.   .46 ± .39   .63 ± .27
number of INR outside TR

Proportion of number of clinic min - max 0.67 - 1.00 0.67 - 1.00 .306
visits/number of appointments mean ± S.D.   .95 ± .08   .98 ± .08
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pitals to keep INR similar to the guidelines in this study. Thus,
the INRs in group 1 patients were more in TR than those in
group 2 patients.  It was also found that more group 2 patients
had INR above TR than group 1. Usually, warfa-rinised pa-
tients are more likely to experience bleeding complication during
the first month of therapy5.  In this study, the high INR also
resulted from dosage adjustment by physicians.  From the
dosage adjustment protocol of warfarin (Figure 1), if the INR
value is lower or higher from the TR, the dose of warfarin
should be increased by 5-15% or decreased by 10-15% or
the dose withheld.  But from this study it was found that
sometimes physicians did not follow the dosage adjustment
protocol possibly due to the lack of both time and personnel to
monitor patients closely.  The doses were sometimes outside
the TR.  According to the dosage adjustment protocol and
Hirsh (1991)1, after adjustment of warfarin dosage, physi-
cians should have patients return to the clinic within 1-2 weeks
and then once a month if patients have a stable res- ponse.
However, in this study, when the physicians adjusted dosage
of warfarin, they always asked the patients to return to the
clinic within a month.  In some cases, if patients showed a
stable response, the schedule for return to the clinic would be
within 2-3 months or even 4 months.  Some patients had
INR level lower than TR for many visits, and this led to ad-
mission with thromboembolism in some cases.  The reasons
for no dosage adjustment despite the lower INR than TR were:
(1) physicians did not rely solely on INR laboratory results,
as sometimes INR was low, but patients had stable response
with no sign and symptoms of thrombolembolism; (2) physi-
cians suspected that patients did not comply with the drug
therapy because of experience of bleeding complications; (3)
some patients accepted that they did not comply with drug
therapy; (4) some patients failed to receive the drug for some
reasons such as prescription error, nursing error or economic
problems.  The patient booklet and the dosage adjustment pro-
tocol could not affect the number of INR within TR in group
2 patients.  Non-compliance of the patients and variations of
the physicians might be an explanation.

The other reason may be the pharmacist's intervention.
In phase 3, the pharmacist gave the dosage adjustment proto-
col to physicians in the heart clinic and also consulted physi-

Table 5 Number of ER visits or hospital admissions and
their causes of group 2 patients (n = 24)

                                             Phase 2         Phase 3

Total 2 2
Causes - overdose 2 2

Discussion
As the characteristics of patients in the two groups

were different, the effect of the intervention in the study can-
not be evaluated by combining the results of each group.  The
two groups had different outcome measures due to the time of
entering the heart clinic at Maharaj Nakhon Sri Thammarat
Hospital.  Group 1 patients had control phase (phase 1), while
group 2 patients had no control phase.  Thus for group 2 pa-
tients, only the results between counseling phase and study
phase were compared.

The results showed that pharmacist's counseling in phase
2 and the patient warfarin booklet in phase 3 had induced
positive outcome for the number of INR results.  Via counsel-
ing, patients received the information from the pharmacist about
how important it is to have blood tests for INR and in phase 2
the number of INR results increased compared to phase 1 that
had lacked counseling from the pharmacist. When patients
received booklets from pharmacist in phase 3 the number of
INR results also increased compared to phase 2 in both groups
of patients.  The booklet helped to remind patients to come to
the heart clinic on the appointment dates and to have blood
tests for INR, thus physicians could adjust the warfarin dose
according to their INR results.  Most patients (91.7%) were
satisfied with the booklet and pharmacist counseling.

For group 1, the number of INR within TR / number
of INR results significantly increased in phase 3 as compared
to phase 1 and phase 2, but this difference was not found in
group 2 patients.  The reason might be the difference in pa-
tient characteristics of group 1 and group 2.  Most patients in
group 1 used warfarin for more than one year, while most
patients in group 2 started warfarin for less than one year.
Some group 1 patients were recommended from specialty hos-
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cians in case of INR being outside the TR.  Although physi-
cians did not always follow the dosage adjustment protocol,
the overall results of INR values of patients in this phase were
within TR.

This problem can be resolved more properly if the phar-
macist can adjust the dosage of warfarin directly by using a
guideline or dosage adjustment protocol, as is the role of phar-
macists in anticoagulant clinics in U.S.A.22-25.  Another way
to resolve the problem is to have the consensus guideline agreed
by every physician in the heart clinic and have the health-care
team help physicians in monitoring patients.  If physicians
have not enough time to monitor patients, then they can ask
pharmacists to adjust dose following the guideline or ask nurses
(or pharmacists) to make the appointment with patients more
often to have a blood test until patients have stable INR.

The number of dosage adjustments following the pro-
tocol/number of INR outside TR significantly increased in
phase 3 as compared to phase 2 in group 1 patients, but was
not different in phase 3 as compared to phase 1 or in phase 2
as compared to phase 1.  The corresponding figure was also
not different in group 2 patients between phase 3 and phase 2.
Group 1 patients had more stable INR than group 2 patients;
when INR deviated from TR and physicians adjusted  the
dosage of warfarin, the target INR could be achieved more
easily than in group 2 patients. Non-adherence to the protocol
and dosage adjustment based on the physician's clinical judge-
ment was evidenced in the study.

The number of clinic visits/number of appointments
was not affected by patient booklet or dosage adjustment pro-
tocol, but it reflected the behavior of patients.  Via counsel-
ing,  pharmacists could find the reason for loss to follow-up
in each clinic visit of patients.

The dosage adjustment protocol and patient booklet
did not affect the number of ER visits or hospital admissions.
There were many factors that affected these results such as
patient characteristics, patient behavior, the severity of their
diseases etc.

There were some limitations in this study.  First, the
dosage adjustment protocol in the study was adapted from the
foreign literature which was not Thai-based, thus INR within
TR may or may not reflect an effective dose of warfarin re-

ceived.  Second, the study design was a pre-post intervention
study, i.e. the outcome of warfarin therapy was determined
before and after providing patient booklets and implementing
the dosage adjustment protocol.  A better study design may be
to randomize patients into control group and study group to
ensure even distribution of patients' characteristics and dis-
eases.  The control and study group should be studied at the
same period to avoid the effect from time difference.

Conclusion
The patient booklet in this study showed a positive

outcome on patients' INR laboratory result recording.  Most
patients (91.7%) were satisfied with the booklets.  Patient
booklets for warfarin use should thus be further provided to
patients.  For dosage adjustment of warfarin, it is recom-
mended to have the consensus guideline of warfarin therapy
based on the standard guideline of the Heart Association of
Thailand.  It should also be agreed upon by doctors at the
heart clinic of the hospital.  The frequency of patients' follow
up should be within 2 weeks for new cases and every 4-6
weeks for patients with stable response.
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