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Hemorrhagic Complications of
Anticoagulant Therapy in Chinese Patients

Background. Oral anticoagulants have an expanding role in cardiovascular and throm-
botic disorders. Few data are available describing their safety among Chinese patients.
We aim to evaluate the incidence of major and minor bleeding complications among
Chinese patients receiving long term anti coagulants in community practice.
Methods. A retrospective cohort study was undertaken in a regional hospital. All pa-
tients who were initiated on warfarin from January 1, 1998 to December 31, 1998
were enrolled. Out-patient medical charts were reviewed for demographic data, clini-
cal characteristics and adequacy of anticoagulation. Major and minor bleeding com-
plications were documented.

Results. A total of 131 patients were identified. The mean age was 67.8 (SD 11.9)
years and 52.6% were women. The mean duration of follow-up was 2.2 years (SD
1.1). Major indications for warfarin were: non-valvular atrial fibrillation (60%), ve-
nous thrombosis (17%) and rheumatic heart disease (16%). The subjects spent 50%
of their total time within target international normalized ratio range. The average an-
nual rates for major and minor bleeding events were 1.8% (95% confidence interval
0.6 to 4.1%) and 18.5% (95% confidence interval 13.9 to 24.2%), respectively. The
cumulative incidences of first major and minor bleeding events at 1, 2 and 3 years
were 3%, 4%, 5% and 15%, 24% and 37%, respectively. Intensity of anticoagulation
was the only predictive factor identified to be associated with bleeding complica-
tions.

Conclusions. Among Chinese patients receiving long-term warfarin, major hemor-
rhage occurred at an acceptable range in clinical practice, while considerable minor
bleeding was observed. Utilization of oral anticoagulants in Chinese patients appears
safe and should be advocated in situations with appropriate indications.

he benefit of anticoagulation in primary and sec-
T ondary prevention in patients with non-valvular
atrial fibrillation has been well established.'” Several
observational studies have also shown that the effi-
cacy of anticoagulation demonstrated in clinical trials
could be translated into actual clinical practice with-
out exposing patients to excessive risks of bleeding.
However most of the clinical trials on warfarin effec-
tiveness were conducted among Caucasians. One of
the major drawbacks about anticoagulation is the risk
of bleeding, notably major bleeding like intracerebral
hemorrhage. Chinese population had been shown to
have higher incidence of hemorrhagic stroke versus
their Western counterparts, although the pathogenesis
remained indefinite.” It is also well recognized that the

benefit of anticoagulation can easily be offset by a
modest increase in major hemorrhage. It thus remains
uncertain whether the efficacy of warfarin derived
from Western data could be extrapolated in a popula-
tion with a high background risk of bleeding. The pur-
pose of this study was to determine the incidence of
major and minor bleeding complications among Chi-
nese patients receiving long-term oral anticoagulant in
community practice.

METHODS

A retrospective study was undertaken in the Depart-
ment of Medicine and Geriatrics, Kwong Wah Hospital,
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which is a community hospital in Hong Kong. Chart re-
view was undertaken among outpatients receiving long-
term oral anti coagulants in the Warfarin Clinic. All newly
referred patients who were initiated on warfarin from
January 1, 1998 to December 31, 1998 were enrolled. El-
igible patients were identified from the database in the
Medical Record Office. Patients who were already tak-
ing anti-coagulants prior to their first visits were ex-
cluded. The observation period ended on June 30, 2001
or sooner if the treatment was terminated. Warfarin was
normally initiated in hospital. Patients also received di-
etary advice from dietitians during their stay in hospital.
Regular blood-taking and follow-up was carried out ev-
ery 4 to 12 weeks, with a median of 8 weeks.

Adequacy of anticoagulation is measured by interna-
tional normalized ratio (INR). All blood samples were
processed in the Haematology Laboratory in the Depart-
ment of Pathology of our hospital. The reagent used for
determination of prothrombin time ratio was Thromborel”
S supplied by Dade Behring Inc., (Newark, DE.) The
corresponding INR was then calculated according to the
international sensitivity index (ISI) provided by individ-
ual reagent package insert. Several batches of similar re-
agent were used between 1998 and 2002. The ISI were
1.01, 1.10, 1.01 and 1.05 for years 1998-9, 2000, 2001
and 2002, respectively. The measurement of patients’
prothrombin time was continued for 60 seconds before
stopping to achieve a corresponding INR of 4.5, and the
finding was reported as > 4.5.

All eligible new cases during the above period were
reviewed. Medical charts were assessed for baseline de-
mographics and comorbidity, primary indication, dosage
and duration of warfarin therapy, number of medications
being taken initially, echocardiogram findings, bleeding
complications and thromboembolic events. The indica-
tions were divided into 5 categories: non-valvular atrial fi-
brillation, venous thrombosis (deep vein thrombosis and
pulmonary embolism), rheumatic heart disease, pros-
thetic heart valves, and others. Distinction between pri-
mary and secondary prevention was also recorded.

The INR of each outpatient visit after hospital dis-
charge or initial stabilization (4 weeks post treatment)
was documented. The first measurement of INR in each
hospital admission was also included in the computation.
Adequacy of anticoagulation of each patient was ex-

56

pressed in terms of the proportion of INR that remained
within the target INR range. The target INR range is de-
fined in accordance to the recommendations by the
American College of Chest Physicians Consensus Con-
ference.® In general, the target INR range is 2 to 3 for
most indications except those with prosthetic heart
valve, which is 2.5 to 3.5. The time interval between suc-
cessive INR measurements of individual subject was not
adjusted. The approximate “total time” spent by the
whole group within the target INR range was calculated
by summing the product of “target INR percentage” of
each subject and treatment duration and dividing by the
total amount of treatment time. The time spent above or
below target INR range was also calculated using similar
methods. It was a routine practice of our laboratory to re-
port any INR > 4.5 as > 4.5 only irrespective of their ab-
solute value. Thus, the mean INR may not be comparable
to other reports.

The bleeding complications were classified as major
or minor.” Major hemorrhage was defined as fatal hem-
orrhage, intracranial hemorrhage of any severity (with
computer tomography scan or post-mortem documenta-
tion), bleeding that required at least 2 units of blood
transfusion, an emergency procedure, or both to termi-
nate bleeding or remove a hematoma or that led to admis-
sion to intensive care unit.* All other hemorrhages were
classified as minor. Thromboembolic complications like
ischemic stroke or deep vein thrombosis were deemed
present only if they were validated by imaging studies.
For those patients with fatal or major bleeding or who
died, their inpatient medical charts were also retrieved
and reviewed systemically.

For patients who defaulted in follow-up or were
transferred to another hospital, their outcomes were
traced from hospital admission records through the
inter-hospital computer network. Those patients with in-
complete data before the end of observation period were
excluded.

Statistics

Descriptive statistics were used to summarize the de-
mographic data. Non-parametric tests and t-test were
used to compare proportions and means where appropri-
ate. The average annual rate of bleeding events was esti-
mated using Poisson distribution. The cumulative inci-
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dence of first bleeding event was described according to
Kaplan-Meier method. Cox proportional hazards regres-
sion model was used to analyze the factors influencing
the occurrence of bleeding. Unless otherwise specified,
all data were expressed as mean (SD). All data analysis
was performed using Statistical Package for Social Sci-
ences (Windows Version 9.0).

RESULTS

Actotal of 149 patients whose warfarin treatment was
commenced in 1998 were identified. Complete data were
available in 131 patients. Eighteen patients were ex-
cluded because of the following reasons: default in fol-
low-up (10), transfer to another hospital (5), non-Chinese
ethnicity (1) and prior treatment with warfarin (2). The

Table 1. Indications for anticoagulation in 131 patients

Patients (%)

Non-rheumatic atrial fibrillation 78 (60.0)
Venous thrombosis

Deep vein thrombosis(DVT) 18 (13.7)

Pulmonary embolism 3 (23)

DVT and pulmonary embolism 1 (0.8)
Rheumatic heart disease 21 (16.0)
Prosthetic valves replacement 4 (3.1
Dilated cardiomyopathy 4 (3.1
Others

Nephrotic syndrome 1 (0.8)

Apical aneurysm 1 (0.8)

Table 2. Reasons for termination of warfarin therapy in 52

patients
Patients  Percentage

Treatment completed 24 46.2

Deep vein thrombosis 17

Pulmonary embolism 3

Self-limiting AF 2

Nephrotic syndrome 1

Dilated cardiomyopathy 1
Deterioration of medical conditions 9 17.3
Died 7 13.5
Bleeding 5 9.6
Non-compliance 3 5.8
Patients’ request 2 3.8
Uncertain 2 3.8

mean age was 67.8 (range 26-89) (SD 11.9) years. There
were 69 women (52.7%).

The indications for anticoagulation are shown in
Table 1. Excluding those with venous thrombosis, 81%
of patients took warfarin for primary prevention of
thromboembolism, while 19% took it for secondary pre-
vention. Atrial fibrillation was present in 82% of pa-
tients, hypertension in 33%, prior stroke or transient
ischemic event in 18%, heart failure in 18% and diabetes
mellitus in 19%. Besides warfarin, the average number
of drugs being taken at the beginning was 2.5 (SD 1.9).
Echocardiogram was performed in 94% of the patients in
whom risks of cardioembolism was present.

The mean follow-up period was 26.2 months (range
1.4 to 42.5 months; SD 13.5). With 131 patients enrolled,
a total of 286.2 patient-years were thus available for
analysis. Seventy-nine patients (60%) were still taking
warfarin by the end of observation period. Twenty-four
patients (18%) completed their treatment course, while
28 patients (22%) terminated their treatment for other
reasons (details shown in Table 2). The mean daily dose
of warfarin prescribed was 2.5 mg (SD 0.9). The mean
and median INR of all subjects were 2.1 (SD 0.3) and
2.1, respectively. The INR for the patients in the study
group was in the target range for an average of 50% of
the time (range 0-99%), below for 41% of the time and
above for 9% of the time. This estimation has been ad-
justed for different target INR ranges in different indica-
tions. There was no significant difference in the time
spent within therapeutic range for different indications.

Major bleeding occurred in 5 patients (3 men and 2
women) during the study period. The mean age was 72.8
(66-78), and bleeding occurred from 265 to 906 days af-
ter initiation of treatment. One patient died from
intracerebral hemorrhage and another died from massive
hemoptysis. The relevant clinical notes in these bleeding
episodes are summarized in Table 3. The average annual
rate of major bleeding events was 1.8% (95% confidence
interval 0.6 to 4.1%). The cumulative incidences of first
major bleeding event at 1, 2 and 3 years were 3%, 4%
and 5%, respectively (Fig. 1).

A total of 53 episodes of minor bleeding were identi-
fied among 36 patients over a mean duration of 26.2
months. The most common sites were gum bleeding (14),
superficial bruises (10), hemoptysis (10) and epistaxis (8).
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Table 3. Clinical information of 5 major bleeding events

Patient  Indication  Site of bleeding Drop of Hb INR during bleeding Intervention Outcome
F/74 NVAF GIB 4g/dL in 4 weeks >45 Transfusion 2U PC, 6U FFP Alive
M/64 NVAF  GIB, gastriculcer 3g/dL in 1 week 1.3 Transfusion 2U of PC Alive
F/77 NVAF ICH Not significant 43 FFP Died
M/70 NVAF Hemoptysis 4g/dL in 4 weeks 4.5 FFP Died
M/78 NVAF Groin hematoma 6 g/dL in 1 week 4.5 Transfusion 2U PC FFP Alive

NVAF = non-valvular atrial fibrillation, GIB = gastrointestinal bleeding, ICH = intracerebral hemorrhage, Hb = hemoglobin FFP =

fresh frozen plasma, PC = packed cells.

Table 4. Univariate results of variables tested as predictors of major and minor bleeding in 131 patients

Hazard ratio 95% confidence interval p value
Age 0.99 0.96 to 1.02 0.463
Treated hypertension 0.86 0.40 to 1.87 0.707
Female sex 1.16 0.62t0 2.16 0.639
Prior stroke 0.82 0.36 to 1.85 0.626
Intensity of INR* 1.04 1.02 to 1.07 0.0009
Number of concomitant illnesses 1.02 0.76 to 1.37 0.888
Number of drugs 1.14 0.98 to 1.34 0.092
Use of aspirin 1.38 0.61t0 3.13 0.439

* Percentage of time with INR > 3.0.

Other patients were complicated by rectal bleeding (5),
gross hematuria (3), upper gastrointestinal bleeding (1),
traumatic hemarthrosis (1) and menorrhagia (1). Further
investigations were performed in 7 patients and local pa-
thologies including cystitis, hemorrhoids and uterine fi-
broid were identified in 3 of them. Minor bleeding led to
warfarin termination in four patients. The mean and me-
dian INR when bleeding occurred were 3.0 (SD 1.0) and
2.9, respectively. The average annual rate of minor bleed-
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Fig. 1. Kaplan-Meier estimated cumulative incidence of
first major hemorrhage in 131 patients during warfarin ther-

apy.
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ing events was 18.5% (95% confidence interval 13.9% to
24.2%). The cumulative incidences of first ever minor
bleeding at 1, 2 and 3 years were 15%, 24% and 37%, re-
spectively (Fig. 2).

Using Cox proportional hazard regression analysis,
we did not find any association between age, gender, hy-
pertension, prior stroke, number of concomitant medical
illnesses, number of medications taken and use of aspirin
with the first major or minor bleeding event (Table 4).
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Fig. 2. Kaplan-Meier estimated cumulative incidence of
first minor hemorrhage in 131 patients during warfarin ther-

apy.
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Table S. Clinical factors related to major and minor bleeding in 131 patients

No bleeding (N=91)  Bleeding (N =40) p value 95% confidence interval

Mean age 67.9 67.4 0.834 -4.99 t0 4.04
Number of concomitant illnesses 1.02 1.13 0.593 0.28 to —0.48
Mean INR 2.04 2.21 0.002 0.06 to 0.28
Mean treatment duration (years) 2.07 2.50 0.020 0.07 to 0.81
Treatment time with INR >3 5.8% 12% 0.001 2.671t09.74

Use of aspirin (n = 17) 59% 41% 0.233

Prior stroke (n = 68) 69% 31% 0.562

The only predictive factor was the intensity of anti-
coagulation. We used the percentage of time above target
INR range (INR > 3) as the explanatory variable. The
hazard ratio was 1.04 (95% confidence interval 1.02 to
1.07). When 2 groups of patients with and without bleed-
ing were compared, we also found that intensity of
anticoagulation as measured by treatment time with INR
>3 and mean INR was significantly related to bleeding
(Table 5).

Two definite and 1 doubtful case of ischemic stroke
occurred in 3 patients who were taking warfarin during
the study period. The corresponding INRs were 1.5, 1.9
and 2.0, respectively. A total of 7 patients died during
the study period. Two deaths were directly related to
anticoagulation treatment as described. Apart from
these, all INRs were within therapeutic range and no
drop of hemoglobin was documented.

DISCUSSION

To our knowledge, the present study represents the
first systemic analysis of various types of bleeding com-
plications among Chinese patients receiving long-term
oral anticoagulants. We decided to include only warfa-
rin-naive patients because it had been shown that bleed-
ing rates varied with treatment time,'® and interpretation
of findings would be difficult if incidental cases were re-
cruited instead of an inception cohort.

In this study, we found that the average annual rates
of fatal, major, and major or minor bleeding were 0.7%
(95% confidence interval 0.08 to 2.5%), 1.8% (95%
confidence interval 0.57% to 4.1%) and 20.3% (95%
confidence interval 14.5 to 25.0%), respectively. A sys-
temic review of 25 inception cohorts by Landefeld in

1993 showed that the corresponding bleeding rates for
all indications of oral anticoagulants were 0.6% (95%
confidence interval 0.4 to 0.7%), 3.0% (95% confi-
dence interval 2.6to 3.4%) and 9.6% (95% confidence
interval 8.8 to 10.3%), respectively.'' The rate of major
bleeding events was similar in our group, while that of
minor events was higher. It was suggested that most of
the studies included in the review by Landefeld origi-
nated from experimental trials. Monitoring of patients
in clinical trials is usually more intensive than in usual
practice. Moreover, characteristics of patients recruited
in clinical trials might differ from the patients treated in
actual practice. However, in an observational study on
patients receiving oral anticoagulants for atrial fibrilla-
tion by Kalra et al., the reported annual rates of major
and minor events were 1.4% (95 confidence interval 0.2
to 4.6) and 5.4% (95% confidence interval 2.4 to 10.2),
respectively.'? Their study adopted an INR range iden-
tical with ours. Although their patients were older and
had more ischemic heart disease and hypertension than
our cohort, the rate of minor bleeding was lower than
our subjects. We believe that the major reason is related
to the intensity of monitoring. Subjects in Kalra’s study
spent an average of 61% of their time within therapeutic
range (vs. 50% in our study) and underwent monitoring
of INR every 28 days or less for 67% of the time. INR
checking was less frequent in our group, with a median
interval of eight weeks.

Various patient and treatment-related risks factors
have been proposed to be associated with bleeding com-
plications in patients taking oral anticoagulants.' The
former include age, history of ischemic cerebrovascular
events, treated hypertension and use of aspirin, while
the latter include intensity of anticoagulation and dura-
tion of therapy. In our study, none of the patients’
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related factors were found to be predictive of bleeding
complications. Besides duration of therapy, intensity of
anticoagulation (proportional of time with INR > 3) was
the only risk factor identified to be associated with
bleeding complications. Gitter et al. also failed to dem-
onstrate any of these patient-related risk factors to be sig-
nificantly associated with major bleeding events, except
for a history of malignant condition."” We believe that
the putative risk factors demonstrated previously origi-
nated from trials where the intensity of anticoagulation
was higher than conventional recommendations. Fihn et
al. also showed that during the first 3 months of initia-
tion of anticoagulant, more serious bleeding events
were observed as compared to later time.' We thus
think that the cumulative incidence of adverse events is
a better indicator of bleeding risks. The cumulative in-
cidences of major complications of our patients at 1, 2
and 3 years were 3%, 4% and 5%, respectively, suggest-
ing the risk of bleeding during first year was 3 times
that of subsequent years. It is highly desirable to ensure
close monitoring of anticoagulation during the early pe-
riod of therapy.

The incidence of intracerebral hemorrhage in local
Chinese was higher than those in European and United
States studies.” It thus remains uncertain whether war-
farin would intensify the risk of intracerebral hemor-
rhage in Oriental patients to a greater extent. In our
study, only 1 patient developed intracerebral hemor-
rhage, which was also a fatal event. The corresponding
INR when bleeding occurred was 4.2, so it was likely
that warfarin overdose was a strong precipitating factor.
Another local study by Cheung et al. showed that the
annual rate of intracerebral hemorrhage was as high as
3.2%." There was no difference in patients’ age be-
tween their study and ours. However, all patients in
Cheung’s study had history of cerebrovascular disease,
while most of our subjects belonged to the low risk
groups, like primary prevention in non-valvular atrial
fibrillation and venous thrombosis. Although history of
ischemic stroke was not shown to be a risk factor for
major bleeding in our study, we urge taking precaution
when anticoagulation is initiated in Chinese patients
with prior cerebrovascular disease.

For measurement of bleeding complications to be re-
liable, adequacy of anticoagulation should be ensured
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and that is best reflected by the time spent within thera-
peutic INR range. Our patients spent 50% of their time
within the recommended target INR range. Our practice
appeared suboptimal when compared to western studies,
which reported that their patients spent 61% to 66% of
the total time within the target INR range.*'> However,
there was a wide variation in the definition of therapeutic
range in these randomized clinical trials. The target INR
range varied from 2.0-4.5 in the Stroke Prevention for
Atrial Fibrillation (SPAF) study to 1.5-2.7 in the Boston
Area Anticoagulation Trail for Atrial Fibrillation
(BAATAF) study.>'®

While half of their time was spent within therapeutic
range, our patients spent 90% of the remaining time be-
low the recommended range. A Japanese group sug-
gested that optimal INR for secondary prevention in
non-valvular atrial fibrillation, especially for elderly,
could be lowered to 1.6-2.2 without compromising the
efficacy of warfarin.!” Such finding is consistent with the
hypothesis by Hart et al. suggesting that if we keep the
INR between 1.6 and 2.5, we could confer substantial,
though partial (90%), efficacy of the higher target inten-
sities.'® In fact, if the lower range of our target INR is re-
duced to 1.6 with the upper limit 3.0 kept unchanged, the
time spent within this range would increase to 73% of the
total time.

A total of 3 cases (one of which was doubtful) of
ischemic stroke were encountered during the study pe-
riod. The estimated annual event rate for stroke was about
1%, which was in keeping with findings from other clini-
cal trials."”” It appeared that our patients did not receive
suboptimal protection from anticoagulation despite only
half of their time being spent within recommended thera-
peutic range.

Among 149 eligible patients, we excluded 18 pa-
tients who either defaulted in follow-up or were trans-
ferred to another hospital. We recognize that major
events could have occurred soon after their last fol-
low-up. We also managed to ascertain that none of them
were admitted to public hospital within 3 months after
last attendance. Although it was possible that these pa-
tients could be admitted elsewhere or died rapidly in
Emergency Department, we do not think gross underesti-
mation of major bleeding events was likely.

A bias in patient selection implies that our results
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may not be generalized to all patients eligible for anti-
coagulation. Patient who cannot return to follow-up due
to institutionalization were excluded from treatment.
These patients could be deprived of an effective means to
reduce thromboemobolic risks. On the other hand, they
represent a high-risk group who are more susceptible to
potential hazards of this treatment. In this study, we have
only included patients who took warfarin as recom-
mended by attending physician. It remains uncertain
what proportion of potential suitable patients were de-
nied of treatment and their outcome if recommended
guidelines were followed. Prospective study is required
to determine the actual benefits and hazards of oral anti-
coagulants among all appropriate patients with recom-
mended indications.

In conclusion, our study demonstrated that among
Chinese patients taking warfarin for all indications, fa-
tal or major bleeding occurred at an acceptable rate de-
spite considerable minor bleeding being observed. The
risk of major hemorrhage was highest during the initial
period of anticoagulation. We urge clinicians to per-
form close monitoring of INR during such intervals. In-
tensity of anticoagulation was the only risk factor iden-
tified to be associated with both major and minor bleed-
ing events.
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