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Long-term follow-up study of warfarin anticoagulant therapy effect of different intensity on patients with nonvalvular atrial fibrillation
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Abstract: Objective: To analyze long-term therapeutic effect and safety of warfarin anticoagulant therapy of different intensity on aged patients with nonvalvular atrial fibrillation (NVAF). Methods: According to age, a total of 197 NVAF patients followed up for five years were divided into advanced aged group [n=65，≥80(85±2.09)years], aged group [n=75, 65-79(76.5±2.27) years] and middle-aged group [n=57, ＜65(57.4±2.18)]. All enrolled patients received long-term warfarin anticoagulant therapy, advanced aged group and aged group received low intensity anticoagulation, international normalized ratio (INR) was 1.6~2.5, while middle-aged group received standard intensity anticoagulation and the INR was 2.0~3.0. Thrombus events and incidence rates of hemorrhage etc. over five years were compared among three groups, and the safe dose range of warfarin was explored. Results: During five-year follow-up, no acute cerebral infarction occurred in three groups. The bleeding and other adverse reaction among three groups were no significant difference（P＞0.05). Compared with middle-aged group, there were significant reductions in warfarin dose [(3.29±0.49) mg/d vs. (2.95±0.38) mg/d, (2.85±0.49) mg/d],INR [(2.54±0.43) vs. (2.20±0.29), (2.16±0.32)] and CHA2DS2-VASc [(3.02±0.89) score vs.( 2.64±0.77) score vs.( 2.33±0.48) score]in aged group and advanced aged group, P＜0.01 all; but there were no significant difference between aged group and advanced aged group (P>0.05). There were no significant difference in incidence rates of mild hemorrhage (21.1% vs. 14.7% vs. 24.6%) and severe hemorrhage (1.8% vs. 1.3% vs. 1.5%) among middle-aged group, aged group and advanced aged group, P>0.05 all. Conclusion: When INR is closely monitored, INR controlled within 1.6~2.5, warfarin anticoagulation is safe and effective in aged patients with nonvalvular atrial fibrillation.
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摘要:目的 : 分析不同强度华法林抗凝治疗老年非瓣膜病性房颤(NVAF)患者长期疗效及安全性。 方法:  随访5年的NVAF患者按年龄分为高龄老年组65例,年龄≥80 (85±2.09) 岁;老年组75例,年龄65-79 (76.5±2.27) 岁;中年组57例,年龄＜65 (57.4±2.18)岁。入选患者长期服用华法林抗凝治疗，高龄老年组和老年组采用低强度抗凝,国际标准化比值( INR):1.6-2.5;中年组INR为2-3,比较3组患者长期口服华法林5年的血栓事件及出血等不良反应,探讨华法林的安全用药范围。结果: 随访5年， 3组无1 人出现急性脑梗死（P ＞ 0.05)。高龄华法林组剂量（2.85±0.49）mg, INR 2.16±0.32, CHA2DS2-VASc( 2.33±0.48) 分,老年华法林组剂量（2.95±0.38）mg, INR 2.20±0.28, CHA2DS2-VASc ( 2.64±0.77)分,二组差异无统计学意义( P ＞ 0. 05)。中年组华法林组剂量（3.29±0.49）mg, INR 2.54±0.44，CHA2DS2-VASc(3.02±0.89) 分明显大于高龄组和老年组(P 均＜ 0. 01)。中年组，老年组和高龄老年组在轻微出血(21.1%比14.7%比24.6%)和严重出血发生率(1.8%比1.3%比1.5%)无显著差异(P>0.05)。结论: 对于老年NVAF患者应用华法林抗凝治疗,如能严密监测INR，INR控制在1.6-2.5,是安全有效的。
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   Nonvalvular atrial fibrillation (NVAF) is a most frequent arrhythmia in aged patients. Cerebral stroke often occurs in NVAF patients, while advanced aged patients are high risk for hemorrhage at the same time, therefore, reasonable usage of warfarin is very important in clinic. The present study used anticoagulant therapy of different intensity aiming at patients with different ages, and explored the therapeutic effect and safety of long-term warfarin anticoagulant therapy in aged NVAF patients.  

1. Data and methods

1.1 General data

Clinical data of NVAF patients, who hospitalized in cadres ward of general hospital of Beijing military command and department of cardiology of people’s hospital of Inner Mongolian autonomous region from Jun 2006 to Dec 2009 and started to receive oral warfarin anticoagulant therapy during hospitalization, were retrospectively analyzed, and a total of 197 patients were effectively followed up. According to age, patients were divided into advanced aged group [n=65, 50 males and 15 females, age ≥80 (85.00±2.09) years], aged group [n=75, 64 males and 11 females with age 65~79(76.5±2.27) years] and middle-aged group [n=57, 44 males and 13 females, age<65 (57.4±2.18) years]. Enrolled patients received long-term warfarin anticoagulant therapy, advanced aged group and aged group received low intensity anticoagulant, the international normalized ratio (INR) was controlled within 1.6~2.5; while INR of middle-aged group was controlled within 2.0~3.0. All patients received atrial fibrillation stroke risk score: CHA2DS2-VASc score and bleeding risk in atrial fibrillation : HAS-BLED score evaluation.CHA2DS2-VASc score of all patients were > two scores, and HAS-BLED score was within 1~2 scores, which were accorded with anticoagulant therapeutic standard of NVAF patients. Incidence rates of adverse reactions, safe dose range and INR were compared among three groups after five-year oral warfarin treatment. Main comorbidities of enrolled patients were type 2 diabetes mellitus, hypertension, old cerebral infarction, coronary heart disease, pacemaker implantation and hypothyroidism, there were no significant difference in comorbidity among three groups (P>0.05). Liver and kidney dysfunction and hemorrhagic diseases were excluded in all patients. 
1.2 Therapeutic methods

All patients received blood routine, liver and kidney function, blood lipid, coagulation function, INR, thyroid function, ECG, heart and abdominal ultrasound examinations before administration. Administration and monitoring methods: advanced aged group and aged group received low intensity anticoagulation of warfarin and INR was controlled within 1.6~2.5, while middle-aged group received standard intensity anticoagulation and INR was controlled within 2.0~3.0, warfarin dosage was adjusted according to measured INR value and its changing trend. When INR reached target, anticoagulation reached homeostasis, warfarin dose and INR were recorded then. After the first month, INR was followed up and measured every month; after six months, INR was measured every two months; after one year, it’s measured every year. Warfarin treatment was stopped in cases of surgery, gastroscopy, tooth extraction and hemorrhage etc., warfarin usage can be recovered after 7~21d. All patients were followed up for five years, therapeutic effect and safety of oral warfarin therapy were observed and compared among three groups. Assessment indexes of therapeutic effect and safety: drug adverse reactions (hemorrhage, rash, gastrointestinal discomfort and positive fecal occult blood etc.) and clinical embolism events. Change of patient’s condition, INR and warfarin dose were mainly followed up and understood through phone call and normal physical examination of patients every year. Patients paid attention to diet and drugs affecting warfarin metabolism strictly according to the instructions. The other oral drugs taken by patients mainly included angiotensin converting enzyme inhibitor or angiotensin receptor blocker, β receptor blockade, Ca2+ antagonist, statins, nitrates and hypoglycemic drugs. 
1.3 Statistical treatment

    SPSS 17.0 software was used to perform statistical treatment. Measurement data were expressed as mean ± standard deviation (
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Group cases hyporrhea moderate-severe
n(%) n(%)
Middle-aged group 57 12¢22. 2) 1(1.8
Aged group 75 11 (14.7) 1(1.3)
Advanced aged group 65 16(24. 6) 1(1.5

12/ P

2.355/0. 308




),comparison among multiple groups was performed using analysis of variance, for those with significant difference, pairwise comparison was further performed using t test. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1 Comparison of warfarin dose among three groups

   After five-year continuous monitoring, warfarin doses of three groups were similar with those doses that first reached target INR homeostasis (P>0.05). Warfarin doses and CHA2DS2-VASc score of advanced aged group and aged group were significantly lower than that of middle-aged group (P＜0.01 all). There was no significant difference in warfarin dose and CHA2DS2-VASc score between advanced aged group and aged group (P>0.05). They were shown in table 1.

Table 1 Comparison of long-term warfarin doses and INR among three groups

	Group 
	Cases 
	Dose range 

of warfarin

(mg/d)
	Mean warfarin 

dose                           

(mg/d)
	INR       CHA2DS2-VASc  

	Middle-aged group
	57
	2.5~5.0
	3.29±0.49
	2.54±0.44     3.02±0.89    1.07±0.53

	Aged group
	75
	1.88~3.75
	2.95±0.38
	2.20±0.28     2.64±0.77    1.69±0.52

	Advanced aged group
	65
	1.88~3.75
	2.85±0.49
	2.16±0.32     2.33±0.48    1.60±0.58

	F/P
	
	
	79.458/0.001
	45.717/0.001  12.951/0.001  23.582/0.001

	t/P1
	
	
	11.079/0.001
	7.764/0.001    2.827/0.005   6.771/0.001

	t/P2
	
	
	10448/0.001
	8.827/0.001    5.355/0.001   5.236/0.001

	t/P3
	
	
	0.390/0.697
	1.063/0.290    2.680/0.008   1.004/0.317


INR: International normalized ratio for plasma prothrombin time，t/P1: Comparison between middle-aged group and aged group, t/P2: Comparison between middle-aged group and advanced aged group，t/P3: Comparison between aged group and advanced aged group
2.2 Effectiveness and safety analysis 

No acute cerebral infarction occurred in all patients, suggesting that different anticoagulant intensity treatment in patients with different age possessed good effectiveness. Comparison of bleeding among three groups were showed in table 2. There were no significant difference in incidence of mild and moderate-severe bleeding among three groups (P>0.05).
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There was one patient (87 years) died of pulmonary infection on 4.5 years, one patients suffered from triple-vessel coronary disease over a decade, his family refused to perform coronary artery bypass grafting, then the patient died of heart failure complicated pulmonary infection on 3.5 years in advanced aged group
3. Discussion

Along with population aging and incidence rate of cardiovascular diseases rise, morbidity of aged atrial fibrillation further rises [1]. NVAF is an important independent risk factor for ischemic cerebral infarction. Evidence-based medicine evidence indicates that oral anticoagulant drug therapy can reduce risk of thromboembolism of atrial fibrillation. In recent years, more and more new oral anticoagulant drugs, such as dabigatran, apixaban, rivaroxaban, are applied in clinic and they show good anticoagulant effect, and the bleeding risk is also low [2-4], but their price is high, which limits their spread in most patients.  Warfarin as the representative of the vitamin K antagonists is still the most frequently used anticoagulant drug for patients with atrial fibrillation currently. In recent years, primary prevention meta-analysis about warfarin preventing cerebral stroke in NVAF indicated that warfarin can reduce incidence rate of stroke by 64% [5].Warfarin is an anticoagulant drug frequently used in clinic, its bioavailability is good, onset time and duration of action can be predicted, and the anticoagulant intensity can be controlled via measuring INR. Because individual difference of warfarin anticoagulant effect is large and it’s affected by food and drugs etc., INR should be measured regularly during treatment. Causes for hemorrhagic complications caused by warfarin are complex, including regular use of drugs or not, sensitivity to warfarin, comorbidities and combined drug usage etc., but it’s mainly related to anticoagulant intensity. Therefore, in practical clinic work, anticoagulant therapy for NVAF hasn’t been spread, especially for aged patients who are also high risk population of bleeding, because most physicians scruple their compliance and medication risk, thus warfarin application in advanced aged NVAF patients is less, so it finally doesn’t prevent occurrence of cerebral stroke events well [6]；safety reports on long-term warfarin usage is rare. 

In the present study, advanced aged group and aged group received low intensity anticoagulation (the intensity was no significant difference between two groups, P＞0.05), their intensity were significant reduction than that of middle-aged group (INR 2.0~3.0), P<0.01 all; but no cerebral infarction occurred during five years in three groups, suggesting that different intensity coagulation possesses same significant therapeutic effect on preventing cerebral embolism; meanwhile, there were no significant difference in incidence of severe and mild bleeding among three groups, indicating that advanced-aged people using warfarin for long time is safe and effective under strict INR monitoring. 

NVAF treatment guidelines for anticoagulation formulated by American College of Cardiology/American Heart Association/European Society of Cardiology (ACC/AHA/ESC) in 2006 [7] recommends that INR should be controlled within 1.6~2.5 for bleeding high risk patients over 75 years. Considering safety for aged patients in practice, INR tends to be controlled at low level of <2.0. Advanced-aged patients with atrial fibrillation are usually complicated with hypertension, diabetes mellitus, coronary heart disease etc., their liver, kidney and metabolic function are poor, body’s resistance is low, they are easy to be complicated with upper respiratory infections etc. and need to take multiple kinds of drugs；so taking warfarin, they should pay attention to interruption of food and drugs, keep INR<2.0 during treatment, INR can also be controlled within 1.6~3.0 if food and other drugs affect INR, which can lower bleeding risk. Atrial fibrillation treatment guidelines formulated by ACC/AHA/ESC recommends that INR range after warfarin anticoagulation should be 2.0~3.0 for NVAF patients, but a Japanese research indicated [8] that compared with those with INR 2.0~3.0, bleeding risk reduced in NVAF patients with INR within 1.5~2.1 after warfarin anticoagulation, and their therapeutic effects were similar. 抵抗力
In the present study, patients with different age received different intensity of warfarin anticoagulation for long term, they were followed up for five years, and it’s found that INR within 1.6~2.5 effectively prevented stroke as well. Therefore, INR close to 2.0 as much as possible may be appropriate for aged patients, especially those over 80 years. Aged atrial fibrillation is a high risk factor for cerebral stroke and bleeding, thus it’s recommended that advanced-aged people should measure INR routinely before first use of warfarin, the starting dose of warfarin can be figured out according to baseline INR value, for example, if patients receive warfarin produced by Orion Cooperation of Finland, the loading dose is often 1.5 mg/d, if it’s produced by Lunan Pharmaceutical Group Corporation or Shanghai Sine Pharmaceutical Cooperation, the loading dose usually starts with 2.5 mg/d. INR is measured for two times during the first week, warfarin dose of next time is determined by measured INR value, INR is measured once from 2nd to 4th week, when INR reaches target value and becomes stable (namely INR reaches target value in two measurements in a row), INR can be measured every four weeks.

In the present study, there was no significant difference in dose between treatment after five-year and reaching target at first time. When aged patients receive warfarin, must reduce their warfarin dose than that of young patients, needs individualization, and pay attention for close monitoring; if bleeding occurs, the mild one (such as subcutaneous ecchymosis) doesn’t need special treatment except enhanced anticoagulant monitoring, for the severe one (such as gross hematuria), most can be controlled after reducing dose or temporarily stop taking drugs for 1~2 times, therapeutic dose of warfarin can be recovered after bleeding is controlled. 

Present study can reflect current situation of anticoagulation treatment in Chinese aged patients within a certain range, but its sample amount was small, need larger scale study to further clarify the reasonable anticoagulant intensity and stability of warfarin anticoagulant therapy, making it more standard, and obtaining maximally benefit in aged people, especially in advanced aged NVAF patients.
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