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Abstract
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Long-Term Follow-up in Patients Re-
ceiving Anticoagulation Therapy: Po-
tency of Therapy and Complications
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Many clinical trials have demonstrated the effectiveness of oral anticoagulation for the primary and
secondary prevention of venous thromboembolism, myocardial infarction, systemic embolism and stroke.
However, the relationship between potency and/or changes in anticoagulation therapy and frequency of
complications is not clear. This study retrospectively investigated 157 patients (valvular heart disease 37,
artificial valve replacement 19, atrial fibrillation 11, ischemic heart disease 55, post coronary artery by-
pass grafting 25, others 10: mean age 55+ 12 years) who received oral anticoagulation therapy for 4.9+
3.2 years to investigate the development of complications. The thrombotest and prothrombin time were
measured at follow-up examinations every month (mean interval 31 days). Target range of
anticoagulation was 2.5 to 3.5 (international normalized ratio : INR). During the 770 patient-years of
follow-up, seven major bleedings (cerebral, renal, gastrointestinal, etc.), 111 minor bleedings
(subcutaneal, nasal, gum, efc. bleeding), 16 major thromboembolisms (cerebral, renal, ezc. infarction) and
4 minor thromboembolisms (transient ischemic attack) were observed. INR at the onset of the complica-
tions was 2.9310.41 in patients with bleeding and 1.81+0.46 in those with thromboembolism. INR was
greater than 2.75 in all patients with major hemorrhage and less than 2.75 in those with major
thromboembolism. Seventy-five percent of bleeding complications developed at the increasing phase of
INR and 70% of thromboembolism at the decreasing phase. Cumulative rates free from bleeding compli-
cations with a mean INR of =2.0, 2.0-2.5 and >2.5 were 76.8, 62.8 and 45.5%, respectively, at 5 years.
The risk of hemorrhage was 8.8, 4.5 and 3.4% in those with INR>4.0, INR 3.5-4.0, and INR 3.0-3.5,
respectively. The risk of thromboembolism increased with decreased anticoagulation potency (0.89%
with INR 1.0-1.5). To prevent complications during oral anticoagulation therapy, it is important to main-
tain INR in the range of 2.5-3.0 and minimize variations in anticoagulation potency.
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Table1 Major hemorrhagic complications

Patient Age Sex Diagnosis Complication Average TT-INR* TT-INR at the
No. (yrs) onset of complication

1 49 F MSR, AR, af Rectal bleeding 2.12+0.55 312
2 65 M ASD, MVR, MI Abdominal wall hemotoma 2.341+0.83 3.73
3 82 F MSR Rectal bleeding 2.66+0.78 2.82
4 28 M AR, post AVR Knee joint hemotoma 2.56£0.80 2.83
) 66 F MI (ant-, inf-) Cerebellar hemorrhage 2.18%1.13 5.52
6 61 M MI (ant-, inf-), AP Renal hemorrhage 2.54+0.81 6.9

7 62 F AP, CABG Cerebral bleeding 2.341+0.51 2.78

* mean+SD

MSR =mitral stenosis and regurgitation; AR =aortic regurgitation;

af=atrial fibrillation; ASD=atrial septal defect; MVR =mitral valve

replacement; MI=myocardial infarction; AP=angina pectoris; AVR=aortic valve replacement; CABG =coronary artery bypass grafting;
TT-INR =international normalized ratio calculated from the data of thrombotest
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Table 2 Major thromboembolic complications
Patient Age Sex Diagnosis Complications Average TT-INR* TT-INR at the
No. (yrs) onset of complication
1 48 M MSR, AR, af Pulmonary embolism 2.18%£0.73 1.08
2 47 M AR, post DVR Pulmonary embolism 1.95+0.46 1.46
3 82 F MSR CI 2.66+0.78 1.29
4 42 F MS, ASR CI 1.79£0.32 1.47
5 33 M AVR, VSD CI 2.20+0.58 1.49
6 61 F MSR, AR, af CI 2.08+0.70 1.62
7 58 F MS, af CI 2.34%0.68 1.69
8 57 F MS, af, DM CI 2.19+0.55 243
9 68 M Ml(ant-), af, LV thrombus Popliteal a. embolism 2.77+0.81 191
10 51 M Mi(ant-), DM Lacunar stroke 2.44+0.89 2.45
11 68 M M(inf-) Renal infarction 2.341+0.83 1.1
12 68 F MiI(ant-), DM, AP AMI 2.12+0.46 14
13 40 M Ml(ant-, inf-), AP AMI 2.19£0.67 1.67
14 68 M MI(inf-), AP AMI 2.09£0.44 1.94
15 61 M Mi(ant-, inf-), AP AMI 2.54+0.81 2.41
16 70 M MiI(inf-, ant-subend) AMI 2.09+0.69 2.52
* mean+SD

ASR=aortic stenosis and regurgitation;
mellitus; CI = cerebral infarction;
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DVR =double valve replacement;
AMI = acute myocardial infarction. Other abbreviations as in Table 1.

VSD=ventricular septal defect; DM =diabetes
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Fig. 1 Number of complications and INR of thrombotest (TT-INR)
measured at the last follow-up examination before onset of
complication
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Fig.2 Number of complications and changes in INR (AINR) between
the last two follow-up examinations (mean interval : 31 days)
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Fig.4 Value of INR and rates of complication (number of events/
number of measured points)

Total measured points were 7,613 : 7 major bleedings, 111 mi-
nor bleedings, 16 major thromboembolisms and 4 minor
thromboembolisms.
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Fig. 5 Cumulative rates free from hemorrhagic complications in pa-
tients receiving oral anticoagulation therapy

Hemorrhage free curves for these groups (all hemorrhagic
events) were significantly different at the p=0.008 level.

o
1 [PT-INR] = 0.93 x [TT-INR] - 0.16
r=0.85
127 n=3018
10 -
g
- 8 .
E L]

¢ No Complications
O Hemorrhagic Events
A Thromboembolic Events

4 é 8
TT-INR
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PT-INR : INR from prothrombin time. Other abbreviations as
in Table 1.
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