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Coordinated anticoagulation 
management in a rural setting

The standard measure of anticoagulation control in 
patients taking warfarin is the international normalised ratio 
(INR), the ratio of a patient’s prothrombin time and a 
standardised prothrombin time. Warfarin has a narrow 
therapeutic range, and patients require regular INR testing to 
prevent haemorrhage or thromboembolic events. In the 1992 
Australian Health Care Study, 10.7% of adverse drug events 
were anticoagulation related, at an estimated annual cost of 
$100 million for hospital management alone.1,2

Models for warfarin management include individual general 
practitioner care and anticoagulation clinics. Anticoagulation clinics 
report lower adverse event rates, increased time within therapeutic 
range and improved patient satisfaction compared with individual 
GP care,3–5 outcomes closer to those achieved in large randomised 
control studies.6,7 Coordinated anticoagulation care can provide 
patients with scheduling and tracking, accessible INR testing, support 
and ongoing education, fewer adverse events, reduced use of hospital 
services and associated costs.4,6–8 
 Management of anticoagulation therapy is more difficult in 
rural areas as coordination is problematic due to isolation and the 
distances involved in accessing pathology laboratories and specialised  
staff.9 

Methods
The study was conducted in the sparsely populated (1.5 persons per 
km2) Wimmera region of Victoria, 350 km from Melbourne; 22.7% 
of its residents are aged over 60 years. Wimmera Base Hospital in 
Horsham is the region’s main referral centre. 

Interventions

The program incorporated an anticoagulation clinic, point of care 
INR testing in remote centres, development of anticoagulation 
dosing protocols for GP use, and a comprehensive patient education 
program over 3 years. 

Background 
Oral anticoagulation management is difficult in rural settings 
because of reduced patient access to pathology testing and medical 
management. Previous research reports the effectiveness of 
coordinated anticoagulation management incorporating education, 
point of care international normalised ratio (INR) testing, patient 
self care models, protocols and use of specially trained personnel. 
This article presents findings on the assessment of a Victorian rural 
program using a modified anticoagulation clinic and other strategies to 
improve anticoagulation management.

Methods 
This program assessed multiple strategies including comprehensive 
patient education, protocols and point of care INR testing. These were 
implemented in a rural hospital and rural general practices. Specific 
measures for evaluation were time in the therapeutic INR range and 
complication rate. 

Results 
Time in the therapeutic INR range was 69% for the standard 
range (2.0–3.0) and 81% using an expanded range (1.8–3.0). The 
anticoagulation related complication rate was 0.03 per patient year 
(95% CI: 0.01, 0.06). International normalised ratio testing every 14 days 
resulted in 78% of time spent in therapeutic range. 

Discussion 
The strategies employed in the study increased time spent in 
therapeutic range and reduced anticoagulation related complications.
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The anticoagulation clinic
The clinic comprised a specially trained nurse, a part time pharmacist for 
2 years and part-time dietician for 1 year at Wimmera Base Hospital. A 
patient education program was delivered to patients in an initial, 1 hour 
one-on-one session. The three personnel who delivered the program 
provided verbal and written information on warfarin management in 
relation to health, lifestyle, diet and medication.10–17 
 In 2004 the clinic expanded to four other Wimmera towns. Patients 
were offered the education program as well as point of care INR testing 
using the Roche Coaguchek-S monitor. Results were recorded in patients' 
anticoagulation records and forwarded to the patient’s doctor. Horsham 
patients had standard laboratory INR testing throughout the study. 
Warfarin dosing for all study patients was managed by the patient’s GP. 

Clinical decision support tools for the program

Protocols and nomograms based on internationally recognised 
standards10,13,18,19 were developed by a team consisting of a physician, 
three GPs, a chief hospital pharmacist, chief pathologist and an 
anticoagulation nurse. The protocols included guidelines on warfarin 
dosing, frequency of INR testing and management of high INRs (>4.1), 
and a patient reminder system to promote regular INR testing. 
 The interface between hospital care and discharge home – 
with or without support services (eg. Hospital in the Home, District 
Nursing Service) was a consistent source of problems in controlling 
coagulation after patients commenced warfarin. Patients with 
abnormal INR results (<1.5, >4.1) were followed up by clinic staff 
to investigate the reason for the abnormal results and to ensure 
there was contact between patient and managing doctor so that the 
warfarin dose could be altered if necessary.

Patient recruitment and data collection

Patients taking or commencing warfarin were referred 
by GPs, hospital staff, Hospital in the Home or District 
Nursing Services, or were self referred in response to 
brochures at the pathology service and advertising 
posters at the hospital and practices. Enrolment 
was voluntary and patients gave informed consent. 
A minimum of 3 months INR data was required  
for data analysis; patients with thromboembolic 
events were excluded from analysis if they had  
been taking warfarin for fewer than 3 months. 
Participants’ INR results were provided by the local 
pathology service. Data were collected between 
2002–2004 or until a patient ceased warfarin use.

Data analysis
Variables analysed included time in therapeutic range, impact 
of regular and more frequent INR testing, and complication rate. 
Continuous measures are presented as medians and 25–75th 

percentiles. The Wilcoxon rank-sum test (for continuous variables) and 
Chi-square test (for proportions) were used for comparisons between 
groups. A p value < 0.05 was considered statistically significant. 
 The time in days a subject spent in each range – ‘very low’, ‘low’, 
‘on target’, ‘high’ and ‘very high’ – (Table 1) was calculated by the 
linear interpolation method.22–23 The percentage of time in each range 
was compared using Wilcoxon rank-sum as the test of significance. 
Differences in percentage of time in the ‘very low’ range were thought to 
relate to risk of embolism, and to risk of bleeding in the ‘very high’ range.

Results
Participant demographics 
Two hundred and twenty-seven patients were enrolled over the 3 
years of the study. Median age was 72 years, with 25% over 78 
years. Forty-eight percent were women; 42% were overweight and 
26% obese; 8% currently smoked and 72% consumed alcohol. The 
most common indication for anticoagulation was atrial fibrillation 
(55%); other reasons were valve replacement (10%), pulmonary 
embolus (10%) and deep vein thrombosis (15%). The median number 
of comorbidities was five, and median number of medications was 
eight. Twenty-one percent of patients were taking a concomitant 
antiplatelet medication. 

Time in therapeutic range 

The median proportion of time spent in the therapeutic range was 
68.6% using the standard range (2.0–3.0) and 80.8% using the 
expanded range (1.8–3.0) (Table 2).22,23

Table 1. Therapeutic ranges and INR ranges based on indication for anticoagulation

Therapeutic range Subjects without valves Subjects with valves

INR INR

Very low 0–1.4 0–2.0

Low 1.5–1.9 2.0–2.4

On target 2.0–3.0* 2.5–3.5

High 3.1–3.5 3.6–4.0

Very high 3.6+ 4.0+

*  Standard therapeutic range (an expanded therapeutic range for nonvalve 
anticoagulation of 1.8–3.0 was also considered during analysis)
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Outcomes
Quality of anticoagulation control was principally measured by time 
spent in the therapeutic INR range and the patient complication rate. 
Time in the standard therapeutic range was 69%, and 81% in the 
expanded range. Patients spent more time in the therapeutic range 
than patients in other studies which used individual GP care models 
(33–64%) and anticoagulation service models (59–86%).3,5,6,8,10 
The complication rate of 0.03 per patient year also compared 
favourably with those previously reported (1.4–7.3 per patient year 
of therapy),4,6,7,10 however differences in methodology prevent direct 
comparison.

Frequency of INR testing

The researchers also hypothesised that increased time in therapeutic 
range would lead to fewer INR tests being performed. However, 
median length of time for the next INR test after two consecutive 
tests in therapeutic range was 21 days. At one remote site where 
testing was conducted fortnightly, 78% of time was spent in the 
target range, supporting previous research findings that better control 
occurs with more, rather than less frequent testing.10,13 

Implications for general practice
•	A	 comprehensive	 patient	 education	 program	 delivered	 in	

combination with a support service for both patients and clinicians 
can improve anticoagulation management.

•	Multiple,	 coordinated	 approaches	 to	 anticoagulation	 management	
are likely to be more successful than single strategy models. 

•	Point	of	care	INR	testing	was	generally	well	accepted	in	this	study.
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Complication rate
Eight patients had complications (a rate of 0.03 per patient year 
[95% CI: 0.01, 0.06]), specifically haematuria (two), gastrointestinal 
haemorrhage (two), epistaxis (three) and stroke (one). 

Impact of regular and more frequent INR testing 

At one remote site, INRs were tested every 14 days resulting in a 
median proportion of time in therapeutic range (under the standard 
classification) of 78.2% versus 62.5% (p=0.0004) at Horsham (Table 3). 
 Patients with ‘very low’ or ‘very high’ INRs had valve replacements, 
more comorbidities or prolonged treatment with warfarin (Table 4).

Discussion 
It is possible to achieve gains in INR management using a coordinated 
approach. By combining individual GP care with an anticoagulation 
support service, we were able maintain patients in the therapeutic 
range for most of the time, with a very low complication rate.

limitations

This study was limited by many factors, primarily the method of 
patient recruitment. Most patients were self referred, so those taking 
warfarin for many years or whose INRs were stable may have chosen 
not to enrol. Patients were often referred by their clinicians because 
their INRs were intractably unstable. Healthy younger patients with 
thromboembolic events were excluded from analysis because their 
period of warfarinisation was less than 3 months. Another limitation 
was the varying degree to which GPs adopted the anticoagulation 
protocols. Individual GP preferences regarding INR management are 
also likely to have affected the results. 

Strengths

Our study demonstrates gains in anticoagulation management using a 
coordinated approach. Qualitative data was also collected; evaluation 
questionnaires and focus groups completed by patients were held in the 
first and last 6 months of the project. Although this data has not been 
subjected to formal qualitative analysis, patients consistently praised 
the program, with many commenting that they felt more comfortable 
taking warfarin after undertaking the education.

Table 2. Percentage of time spent in defined INR ranges after 
enrolment into the study (n=227)*

Median % Standard INR 
range (2.0-3.0)

Expanded INR 
range (1.8-3.0)

Very low 0.5 0.5

Low 20.2 6.8

On target 68.6 80.8

High 3.6 3.6

Very high 0 0

*  Median follow up per patient = 420 days, total follow up for 
entire group = 283 years

Table 3. Comparison of INRs and percentage of time spent in 
defined ranges at one remote site and at Horsham

Remote site
(n=17)

Main site
(n=109)

p value

Median follow up per 
patient

364 461 0.56

Median 
%

Very low 0 0.3 0.35

Low 10.8 23.7 0.05

On target 78.2 62.5 0.0004

High 5.2 4.6 0.64

Very high 0 0.6 0.19

Total follow up days for 
group

6924 49 011

282  Reprinted from AuSTRAlIAN FAMIly PHySICIAN Vol. 37, No. 4, April 2008



RESEARCHCoordinated anticoagulation management in a rural setting 

gov/fnic/foodcomp [Accessed June 2005].
12. Harris JE. Interaction of dietary factors with oral anticoagulants: review and appli-

cations. J Am Diet Assoc 1995;95:580–4.
13. Ansell J, Hirsh J, Poller L, Bussey H, Jacobson A, Hylek E. The pharmacology 

and management of the vitamin K antagonists: the Seventh ACCP Conference on 
Antithrombotic and Thrombolytic Therapy. Chest 2004;126:204S–233S.

14. CMP Medica Australia. MIMS, 2008. Available at mims.hcn.net.au/ifmx-nsapi/
mims-data/?Mlval=2MIMS_ssearch [Accessed 8 July 2002].

15. Thomson Healthcare Series. Micromedex New, 2008. Available at micromedex-
udc.hcn.net.au/hcs/librarian?partner=true [Accessed 15 July 2002].

16. Australian Society of Clinical and Experimental Pharmacologists and Toxicologists, 
The Royal Australian College of General Practitioners and Pharmaceutical Society 
of Australia. Australian Medicines Handbook, 2008. Available at amh.hcn.net.au 
[Accessed 22 July 2002].

17. Newell CA, Anderson LA, Phillipson JD. Herbal medicines: a guide for health care 
professionals. London: Pharmaceutical Press, 1996.

18. Crowther MA, Ginsberg JB, Kearon C, et al. A randomized trial comparing 5-mg 
and 10-mg warfarin loading doses. Arch Intern Med 1999;159:46–8.

19. Harrison L, Johnston M, Massicotte MP, Crowther M, Moffat K, Hirsh J. 
Comparison of 5-mg and 10-mg loading doses in initiation of warfarin therapy. 
Ann Intern Med 1997;126:133–6.

20. Odén A, Fahlén M. Oral anticoagulation and risk of death: a medical record linkage 
study. BMJ 2002;325:1073–5.

21. Ridker PM, Goldhaber SZ, Danielson E, et al. Long-term, low-intensity warfarin 
therapy for the prevention of recurrent venous thromboembolism. N Engl J Med 
2003;348:1425–34.

22. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briët E. A method to deter-
mine the optimal intensity of oral anticoagulant therapy. Thromb Haemost 
1993;69:236–9.

23. Schmitt L, Speckman J, Ansell JE. Quality assessment of anticoagulation dose 
management: comparative evaluation of measures of time-in-therapeutic range. 
Thromb Haemost 2003;15:213–6.

of Pharmacy, Wimmera Health Care Group; Ms Debbie Norton, pharmacist, 
and Ms Michelle Vitharana, dietitian, Wimmera Health Care Group; all par-
ticipating patients, nurses and pharmacists. We particularly acknowledge 
the contributions of GPs Rob Grenfell, Jeff Jenkinson and John Pickering. 
Other GPs who supported the program were Yvonne Cymbalist, Chris Foord, 
Peter Haslau, Jo Horwood, David Leembruggen, Michael O’Sullivan, Malcolm 
Anderson, Jan Slabbert, Ben Hoffmann, Stephen Flew, Licenia Iharaqui, Chris 
Wimbury and Vladan Jankovic.

References
1. Wilson RM, Runciman WB, Gibberd RW, Harrison BT, Newby L, Hamilton J. The 

Quality in Australian Health Care Study. Med J Aust 1995;163:458–471.
2. Rigby K, Clark RB, Runciman WB. Adverse events in health care: setting priorities 

based on economic evaluation. J Qual Clin Pract 1999;19:7–12.
3. Cromheecke ME, Levi M, Colly LP, et al. Oral anticoagulation self-management 

and management by a specialist anticoagulation clinic: a randomised cross-over 
comparison. Lancet 2000;356:97–102.

4. Ansell JE, Hughes R. Evolving models of warfarin management: anticoagula-
tion clinics, patient self-monitoring, and patient self-management. Am Heart J 
1998;132:1095–1100.

5. Ansell JE, Buttaro ML, Thomas OV, Knowlton CH. Consensus guidelines for coor-
dinated outpatient oral anticoagulation therapy management. Anticoagulation 
Guidelines Task Force. Ann Pharmacother 1997;31:604–15.

6. Chiquette E, Amato MG, Bussey HI. Comparison of an anticoagulation clinic with 
usual medical care: anticoagulation control, patient outcomes, and health care 
costs. Arch Intern Med 1998;158:1641–7.

7. Ansell JE. Optimizing the efficacy and safety of oral anticoagulant therapy: high-
quality dose management, anticoagulation clinics, and patient self-management. 
Semin Vasc Med 2003;3:261–9.

8. Gallus AS. Towards the safer use of warfarin I: an overview. J Qual Clin Practice 
1999;19:55–9.

9. Jackson SL, Peterson GM, House M, Bartlett T. Point-of-care monitoring of 
anticoagulant therapy by rural community pharmacists: description of successful 
outcomes. Aust J Rural Health 2004;12:197–200.

10. Ansell JE, Oertel L, Wittkowsky A. Managing oral anticoagulation therapy: clinical 
and operational guidelines. Maryland (US): Aspen Publishers, 2000.

11. Agricultural Research Service, United States Department of Agriculture. National 
nutrient database for standard reference. Release 16. Available at www.nal.usda.

Table 4. Comparison of patients with very low (<1.5) and very high (>4.1) INR values versus those without any extreme values

Very low
(n=12)

No extreme INR
(n=174)

Very high
(n=41)

p value

Median age 70.5 71.5 74.0 0.23

Median period of anticoagulation before enrolment 
(months)

1.6 6.4 5.0 0.08

Median number of comorbidities 5.5 5.0 6.0 0.03

Median number of medications 7.5 7.0 9.0 0.08

Gender (% male) 66.7 50.6 53.7 0.54

Valve replacement (%) 0 6.9 31.7 <0.0001

Antiplatelet medication (%) 16.7 19.6 26.7 0.97

Median period of follow up (months) 551 373 609 0.002

Time spend in defined 
INR ranges (median %)

Very low 7.2 0 2.1 0.0001

Low 33.9 19.4 18.1 0.03

On target 53.7 71.6 59.2 0.0002

High 2.2 2.6 7.7 0.0001

Very high 0.9 0 5.0 0.0001
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