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Summary:
Anticoagulation therapy is indicated in a variety

of thrombo-embolic conditions. However, close
monitor is required to achieve its therapeutic target
and prevent complication of haemorrhage. To achieve
that, a quality improvement program was initiated.
The purpose of this study is to assess the effect of a
quality improvement program on the control of
anticoagulation and the complication rate of
warfarinized Chinese elderly patients in an
outpatient setting. The quality improvement program
consisted of defined protocol of medical management
and follow up of warfarinized patients according to
international standard was implemented. Face to
face education of the patients or carers by a trained
nurse was also introduced. The degree of
anticoagulation control and the complication rate
before and after the program were compared.
Nineteen patients of mean age 75.9 were recruited.
Better control of anticoagulation was attained after
the program. There was significantly less frequent
change of warfarin dosage during follow up (50% vs
28%, P < 0.05), significantly less period of hypo-
anticoagulation (53% vs 18%, p < 0.01) or any
deviation from recommended INR range (64% vs 39%,
p < 0.01). However, there were more bleeding
episodes, especially major ones requiring
hospitalization after the program. It is probably
because more patients were warfarinized in the
higher but recommended target INR range. The
suggestion to revise the recommended INR range
(3 - 4.5) for mechanical heart valve patients to a lower
level is discussed and the literature reviewed.
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Introduction:
The use of warfarin in elderly patients always

calls for caution. Anticoagulation has been proven

to reduce thromboembolic events especially in
patients suffering from atrial fibrillation1. However,
it is believed by many that elderly patients are more
prone to the side effects of warfarin, mainly
hemorrhage 2,3. Contrary evidence has shown that
there was no excessive bleeding for elderly patients
if the monitor of the treatment was good 4,5. With this
background, a quality improvement program was
initiated in our department to achieve better follow
up and monitoring of the warfarinized elderly patients
in the outpatient setting. The following reports the
effect of this program on the control of anticoagulation
and the complication rate of these patients. Because
of anticipated small sample size, the study was not
designed to evaluate the effectiveness of
thromboembolism prevention related to the program.

Methods:
The setting was the Geriatric specialist

outpatient clinic of a regional hospital in Hong Kong
SAR, China. The design is a combined retrospective
and prospective cohort study.

All Chinese elderly patients (age ≥ 65) who were
already receiving long term anticoagulation with
warfarin were recruited in June 1996. Before the
study, there was no departmental protocol for follow
up and monitoring. These patients were seen by
any random member of the medical staff. The follow
up schedule was decided by the individual medical
staff at each consultation. International normalized
ratio (INR) was checked for each patient at each
visit and the result was known to the consulting
doctor before seeing the patient. The doctor then
adjusted the warfarin dosage according to one’s own
knowledge. The Pharmacy distributed a pamphlet
in Chinese concerning the nature and precaution
of warfarin usage to each warfarinized patient.
There was no face to face education.
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The main components of the quality improvement
program under study were:

(1) Clearly defined protocol of the indication,
monitoring, follow up arrangement and
target INR level (3 - 4.5 for mechanical heart
valves and 2 - 3 for other thromboembolic
indications) and complication management
of warfarin use according to international
recommendations, mainly the British
National Formulary 6;

(2) Education of patient and carer on the
various aspects of warfarin usage by a
trained nurse and followed by reassessment;

(3) Follow up by a small team of designated
medical staff of the department

Retrospective data collection:
The anticoagulation control before the program

was assessed retrospectively by extracting data from
clinical notes. The mean follow up intervals (in
weeks), the frequency of warfarin dosage change
per visit (a reflection of instability of anticoagulation
control) and the mean dose of warfarin used were
assessed. The percentage of time when INR control
was deviant from the recommended range for
individual patient was calculated by the following
assumption: INR control at each follow up
represented the INR of the whole period between
the last and current follow up. A sum total of those
weeks with deviant INR readings divided by the total
period of follow up was used to reflect the percentage
of time with deviant anticoagulation control.

Prospective study:
After the start of the program, all the above data

was collected prospectively. A ten item questionnaire
(appendix 1) was administered to assess the
knowledge of the patients or the carers who

supervised the patients’ drug intake on warfarin
usage. They were re-scored again several weeks after
a face to face education by the trained nurse.

Statistical analyses:
Wilcoxon Signed Rank Test, a paired non-

parametric test, was used to compare the group
data before and after the program. Two-sided p
value of < 0.05 was considered as indicating
significant difference. The Instat biostatistics
softward (GraphPad Software) was used for
calculation.

Results:
Nineteen elderly patients (7 males, 12 females)

with mean age 75.9 (range 66 - 92) were recruited
for the program. The target INR range was 2 - 3 for
13 of them (all have atrial fibrillation with 11 stroke,
one retinal artery occlusion and one femoral
embolism); 3 - 4.5 for remaining six (all had
mechanical heart valve replacement). Their pre- and
post- program data were tabulated in table 1. The
total period of follow up and number of visits were
significantly less for the pre-program period.
Patients’ or carers’ knowledge on the use of warfarin
was assessed before the education session and
reassessed at a mean period of 4.8 weeks (range
1 - 14 week) afterwards. Improvement of patients’
or carers’ median scores (9 vs 10, p < 0.01) was
shown. There was no difference in the mean follow
up interval and the mean dose of warfarin used
before and after the program. However, there was
significantly less frequent change of warfarin dosage
during the follow up sessions after the program
(50% vs 28%, p < 0.05). There was no difference
in the percentage of follow up period with INR
above the recommended range i.e. hyper-
anticoagulation but significantly less period of

Table 1: Comparison of data on the follow up arrangement, knowledge of patient/carer on warfarin use and
INR control before and after the program

Before program (range) After program (range) P value

Median number of follow up visits     8  (1 -  21)   18  (3 - 30) < 0.01
Median period of follow up visits (weeks)  27  (2 - 71)       74  (10 - 121) < 0.01

Median score on knowledge of warfarin use (score 0 - 10)    9  (4 - 10)   10  (8 - 10) < 0.01

Median of mean follow up interval (weeks) for INR monitoring     2.9  (1.9 - 7.3)      4.0  (2.5 - 5.5) NS
Median of mean dosage of warfarin used (mg)     2.3  (0.5 - 3.7)      2.3  (0.9 - 5.3) NS

Median frequency of warfarin dosage change per visit  0.5  (0 - 1.0)   0.28  (0 - 0.75) < 0.05

Median % of follow up period with INR above target range 9.8  (0 - 50) 12.6  (0-36.6) NS
Median % of follow up period with INR below target range 53.3  (0 - 100)   17.8  (0 - 60.9) < 0.01

Median % of follow up period with INR above or below target range      63.6  (13.9 - 100)   38.8  (0 - 66.3) < 0.01
* Statistically method: non-parametric, Wilcoxon signed rank test
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hypo-anticoagulation after the implementation of
program (53% vs 18%, p < 0.01). When both the
period of hyper- or hypo- anticoagulation were
considered together (i.e. any deviation from
recommended INR range), the difference was still
significant (64% vs 39%, p < 0.01).

There was no mortality related to bleeding
complication during the study period. No episode
of significant bleeding complication requiring
hospitalization occurred in the pre-program period
but six episodes (involving five patients) occurred
in the post-program period (table 2). Three patients
were mechanical heart valve cases with target INR
3 to 4.5. The rate was 238.3 episodes per 1000

bleeding episodes. Our pre-program bleeding rate
(major 0; minor 96.1 per 1000 patients-year) was
comparable to others e.g. Fihn’s younger cohort 5
(major 12.7; minor 60 per 1000 patients-year, mean
age 58.3 - data modified for comparison). Yet the
post-program bleeding rate is much higher in our
group (major 238.3, minor 436.9 per 1000 patients-
year). It is probably because more patients were
warfarinized in the higher but recommended target
INR range. It has been shown that the intensity of
anticoagulation therapy and the deviation from the
recommended control value were much stronger
predictors of bleeding risk than age alone5.

Thus, one faces a dilemma in anticoagulating
elderly patients. Hypo-anticoagulation would render
patients not enjoying the full protection of
anticoagulation but keeping patients in high INR
range would lead to more bleeding. From our
experience above, major bleeding episodes were
related to high INR above the target range. Better
follow up and control of INR may theoretically
prevent their occurrence. However, for minor
bleedings, many of the episodes actually occurred
within the target range of INR 2 - 3.

It would be advisable to keep the anticoagulation
profile of elderly patients at the lowest limit of the
recommended INR range. The target range of INR
3 - 4.5 for mechanical heart values has been
considered too high and the recommendation from
the American Geriatrics Society7 is a lower range of
2.5 - 3.5 and further lower to 2.0 - 3.0 if there is
high bleeding risk. Local  experience in a cardiac
surgery centre8 has shown that a lower INR range
of 1.5 - 2.4 has the best benefit-risk ratio of reducing
the bleeding risk without comprising the risk of
thromboembolism in Chinese patients with
mechanical heart valves. The major bleeding rate
was then 25.5 per 1000 patients-year. with no
excess thromboembolic episodes. Larger multi-
centre studies are required to assess the cost-
benefit ratio of such recommendation especially in
the Chinese elderly population.

Conclusion:
Structured follow up of warfarinized elderly

patients can improve the control of INR in the
recommended range. The current recommendation
of INR range for mechanical heart valve patients is
probably too high for the elderly which may lead to
more bleeding complications despite better monitoring.
A lower INR target range has been suggested.
Anticoagulation of elderly patients carries significant
risk and one should be cautious in the initiation of
treatment and the monitoring of the process.

Table 2: Comparison of bleeding complication before and after
the program

Before program After program

Total patient year 10.4 25.2

Rate of major bleeding
requiring hospitalization 0 (0) 238.3 (6)
per 1000 patient year
(incidence)

Rate of minor bleeding
not requiring hospitalization 96.1 (1) 436.9 (11)
per 1000 patient year
(incidence)

patient-year. In three of the episodes, blood or fresh
frozen plasma transfusion was needed. For minor
bleeding episodes without hospitalization, the rate
was also higher in the post-program period (436.9
vs 96.1 per 1000 patient-year).  The relationship
between the INR value and the bleeding events was
as follows. Out of the six episodes of major bleeding
requiring hospitalization, five were of INR ≥ 4.5. The
remaining one was a case of gastrointestinal
bleeding induced by nonsteriodal anti-inflammatory
drug with INR = 2.9. For the total 12 episodes of
minor bleedings, INR was > 3 only in four episodes.
The remaining eight episodes were all of INR ≤ 3.

Discussion:
The program was successful in improving the

INR control of the elderly patients within the target
range in  terms o f  less  per iod o f  hypo-
anticoagulation. The success could be related to
better patient/carer understanding of warfarin
usage after education and the use of protocol in
following up patients by designated medical staff.
However, this “success” seemed to lead to more
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Appendix 1:
Ten item questionnaire for warfarinized patients or their carers

1. Do you know what kind of drugs you are taking?

2. Do you know the action of warfarin?

3. Are you also taking over counter drugs or herbal medicine?

4. If you have headache, bone pain or fever, which drug can you safely take?

5. What dietary precaution that you should be aware of?

6. When you seek medical advice from other doctors, what should you

bring along?

7. Have you checked whether your medical follow up cards are all labeled

“on warfarin” or not?

8. While on warfarin, which of the following conditions should you seek

medical advice immediately: a. diarrhoea  b. epistasis  c. gum bleeding  d.

red urine  e. red or black stool  f. all the above

9. If you need to shave, what should you use?

10. Can you self-adjust the dosage of your drugs?
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LEARNING POINTS

1. A defined protocol of medical management and follow up for warfarinised patients
helpedmaintaining INR in the therapeutic range.

2. Elderly had more bleeding episode at a higher yet recommended target INR. Target
therapeutic INR among elderly should be evaluated

Objectives:
-Relieve pressure down to below 23mmHg
-Prevention to Management of Pressure Sore.

Multi-cell mattress with Pump
Pump applies air to two groups of tube of the mattress
alternatively.

Alternating pressure relieving mattress to reduce pressure sore.


