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Therapeutic effect and safety of thrombolysis and pure anticoagulation therapy on acute submassive pulmonary embolism
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Abstract: Objective:　To explore the therapeutic effect and safety of thrombolysis and pure anticoagulation therapy in patients with acute submassive pulmonary embolism. Methods: A total of 63 patients with acute submassive pulmonary embolism were randomly divided into thrombolysis group (n=32) and pure anticoagulation group (n=31). Arterial blood gas index and right heart functional index changes of two groups were observed before treatment and after two-week treatment, and their therapeutic effects were compared and analyzed. Incidence of bleeding and thrombocytopenia were counted in two groups. Results: Compared with before treatment, there were significant improvements in arterial blood gas and right heart functional indexes after treatment in two groups, P<0.05 or <0.01; compared with pure anticoagulation group, there were significant rise in partial pressure of oxygen in artery [PaO2,（77.8±7.3）mmHg vs. (83.4±8.7) mmHg], right ventricular anterior wall motion [RVAWM, (4.9±1.7) mm vs. (5.8±2.2) mm]; and significant descent in alveolar-arterial oxygen difference [P (A-a)O2, (23.1±2.8) mmHg vs. (16.5±2.4) mmHg mmHg], pulmonary artery systolic pressure [PASP, (54.6±7.9) mmHg vs. (34.2±7.5) mmHg] in thrombolysis group, P<0.05 or <0.01. Total effective rate of thrombolysis group (100%) was significantly higher than that of pure anticoagulation group (80.6%), P=0.002. There were no significant difference in incidence rates of bleeding and thrombocytopenia between two groups, P>0.05. Conclusion:　Thrombolysis therapy can significantly lower pulmonary artery pressure and improve oxygenation and right ventricular function indexes in patients with acute submassive pulmonary embolism. It may be a preferred recommendation for patients without contraindications. 
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摘要: 目的：探讨溶栓与单纯抗凝治疗急性次大面积肺栓塞患者的疗效与安全性。方法:63例急性次大面积肺血栓栓塞症患者，被随机分为溶栓组（n=32）与单纯抗凝组（n=31）。观察两组治疗前与治疗2周后动脉血气指标及右心功能指标变化，进行疗效分析。统计两组出血、血小板减少发生情况。结果: 治疗后两组动脉血气指标及右心功能指标较治疗前显著改善（P<0.05或<0.01）；与单纯抗凝组比较，溶栓组动脉血氧分压[PaO2,（77.8±7.3）mmHg比(83.4±8.7)mmHg]、右室前壁活动度[RVAWM, (4.9±1.7) mm比 (5.8±2.2) mm]显著上升, 肺泡-动脉血氧分压差  [P(A-a)O2, (23.1±2.8) mmHg比(16.5±2.4) mmHg]、肺动脉收缩压 [PASP, (54.6±7.9) mmHg比(34.2±7.5) mmHg]显著下降（P<0.05或<0.01）。溶栓组总有效率显著高于单纯抗凝组(100%比80.6%，P=0.002)。两组出血发生率及血小板减少发生率无统计学差异（P>0.05）。结论: 溶栓治疗可显著降低急性次大面积肺栓塞患者的肺动脉压力，改善氧合及右室功能指标，无禁忌患者可考虑优先推荐。
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Pulmonary embolism（PE）is a frequent critical disease ranked third in cardiovascular diseases. Its therapeutic purpose is to relieve heart and pulmonary functional disorder caused by embolism, prevent embolism recurrence and help patients to pass the crisis. Currently, thrombolysis may treat massive PE has reached evidence-based consensus. There still exists controversy on thrombolysis and anticoagulation treatment in patients with submassive PE complicated right ventricular insufficiency; therefore, the present study compared and observed therapeutic effect of these two methods in 63 cases with submassive PE. They were reported as below. 

1. Data and method

1.1. Subjects

 Inclusion standards: PE patients proved by pulmonary arterial CT angiography (CTA) in our hospital from May 2012 to Nov 2013 were selected, and all patients met the following standards: ① accord with diagnostic standard in Diagnosis and Treatment Guidelines for Pulmonary Thromboembolism formulated by Chinese Society of Respiratory Diseases [1]; ② course of disease is within two weeks; ③ no clinical manifestations of hypotension or shock; ④ There is right ventricular insufficiency manifestations on echocardiography [2]. Exclusion standards were as following: ①There are other heart or pulmonary diseases, including congenital heart disease, cardiomyopathy, rheumatic heart disease, myocardial infarction and other heart and pulmonary diseases that may cause pulmonary hypertension, that affect right heart function; ② contraindications for thrombolysis or anticoagulation therapy; ③ patients or their family refuse to participate in. A total of 63 patients were finally enrolled, they were randomly divided into thrombolysis group (n=32) and pure anticoagulation group (n=31) according to enrolled order and number table method. Baseline features, including age, gender, course of disease, embolism area, blood gas indexes and clinical symptoms etc. were comparable between two groups. They were shown in table 1. 

1.2 Therapeutic method

All patients received ECG monitoring, and treatment including bed rest, oxygen inhalation and analgesia etc. Based on these, plan for anticoagulation group was: subcutaneous injection of dalteparin 5000~7500 IU/time, once/12h, and patients took warfarin tablet 3mg/time, once/d. After three days, international normalized ratio (INR) monitoring started, warfarin dosage was adjusted to INR within 2~3, dalteparin was stopped on 3d after INR reached the standard. Plan for thrombolysis group was: intravenous drip of urokinase 1 500 000~2 000 000 U dissolved in 100ml normal saline and finished in 2h. Activated partial thromboplastin time (APTT) monitoring started on 6h after thrombolysis, when APTT decreased by two times the reference value or lower, dalteparin and warfarin were used for anticoagulation, the dose and monitoring plan were the same as anticoagulation group.

Table 1   Comparison of baseline features between two groups in patients with acute submassive pulmonary embolism

	Item
	Thrombolysis group (n=32)
	Anticoagulation 

group (n=31)
	t/χ2
	P

	Age (years)
	63.4±5.9
	65.1±7.2
	1.03
	0.31

	Male n (%)
	18(56.3)
	16(51.6)
	0.14
	0.93

	Course of disease (d)
	6.7±3.8
	7.1±4.4
	0.39
	0.70

	Embolism area（pulmo- 

nary segment)cm2
	13±2
	12±3
	1.56
	0.12

	Dyspnea n (%)
	26(81.3)
	21(67.7)
	1.52
	0.47

	Chest pain n (%)
	10(31.3)
	8(25.8)
	0.23
	0.89

	Hemoptysis n (%)
	8(25.0)
	6(19.4)
	0.29
	0.87 

	P2 accentuation n (%)
	28(87.5)
	26(83.9)
	0.17
	0.92

	Cyanosis n (%)
	22(68.8)
	17(54.8)
	1.29
	0.52


1.3 Monitoring indexes
1.3.1 Blood gas analysis indexes  Partial pressure of oxygen in artery (PaO2), partial pressure of carbon dioxide in artery (PaCO2) and alveolar-arterial oxygen difference  [P(A-a)O2] were monitored and compared between two groups before and two weeks after treatment. Samples for blood gas analysis were radial artery blood drew after inhaling room air for ≥30min. 

1.3.2 Right heart functional indexes  Toshiba SSA-270A type color Doppler echocardiography was used to measure pulmonary artery systolic pressure (PASP), right ventricular anterior wall motion (RVAWM) and right ventricular end-diastolic transverse diameter (RVDD) of two groups on standard cardiac apex four-chamber incisal surface before and two weeks after treatment. PASP was estimated using tricuspid regurgitation. 

1.3.3 Indexes for clinical therapeutic effect:  Cure: symptoms and signs, such as dyspnea, chest pain and cyanosis etc. are completely remission, blood gas analysis indexes recover to normal, PASP<30mmHg or decreasing range>30mmHg; Apparent effect: symptoms and signs, such as dyspnea, chest pain and cyanosis etc. are partially remission, blood gas analysis indexes improve, decreasing range of PASP is 10~30 mmHg. No effect: clinical symptoms and signs are no significant remission, blood gas analysis indexes don’t improve, decreasing range of PASP <10mmHg. Total effective rate= (cured cases + cases with apparent effect)/total cases ×100. 

1.3.4 Complications:  Standards for bleeding [3]: mild bleeding is define as possessing clinical bleeding signs and hemoglobin reduces <30g/L, moderate bleeding is define as hemoglobin reduces within 30g/L~50g/L, severe bleeding is define as hemoglobin reduces >50g/L, or possessing intracranial hemorrhage. Thrombocytopenia is define as platelet <100×109/L. 

1.4 Statistical method

    Stata 8 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), and its comparison was performed using t test. Numeration data were expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1 Arterial blood gas and right heart functional indexes

    There were no significant difference in arterial blood gas and right heart functional indexes before treatment between two groups（P>0.05）. Compared with pure anticoagulation group, there were significant rise in partial pressure of oxygen in artery [PaO2,（77.8±7.3）mmHg vs. (83.4±8.7) mmHg], right ventricular anterior wall motion [RVAWM, (4.9±1.7) mm vs. (5.8±2.2) mm]; and significant descent in alveolar-arterial oxygen difference [P (A-a)O2, (23.1±2.8) mmHg vs. (16.5±2.4) mmHg], pulmonary artery systolic pressure [PASP, (54.6±7.9) mmHg vs. (34.2±7.5) mmHg] in thrombolysis group, P<0.05 or <0.01. They were shown in table 2. 
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Comparison betwee two groups

Thrombolysis group (n=32) Anticoagulation group (n=31) Before After

Ttem

Before After t P Before After t P t P t P

PaO, (mmHg) 57.5+6.3 83.4+8.7**AA  13.64 0.00 58.6+6.9 77.8+7.3** 10.64 0.00 0.66 0.51 2.76 0.00
PaCO; (mmHg) 23.4%4.1 38.3%£6.1* 11.47 0.00 24.74+4.3 37.5%5.6** 10.09 0.00 1.23 0.22 0.54 0.30
P(A-a)O:(mmHg) 44.6%7.2 16.5+£2.4**44 20,94 0.00 43.7+6.9 23.1*2.8** 6.79 0.00 0.51 0.61 10.06 0.00
PASP(mmHg) 59.4+9.1 34.2+7.5**44 0 12,09 0.00 57.7+8.7 54.6+7.9 1.47 0.15 0.76 0.45 10.51 0.00
RVAWM(mm) 4.5+1.3 5.8+2.2%4 2.88 0.01 4.7£1.5 4.94+1.7 0.49 0.63 0.57 0.36 2.06 0.04

RVEDd(mm) 38.5+4.7 35.3+4.274 2.87 0.01 38.7x5.1 37.6%3.9 0.95 0.34 0.83 0.57 2.25 0.03

PaOy; : Partial pressure of oxygen in artery, PaCO; : Partial pressure of carbon dioxide in artery, P(A-a) Oz : Alveolar-arterial oxygen difference,
PASP:Pulmonary artery systolic pressure, RVAWM: Right ventricular anterior wall motion, RVEDd; Right ventricular end-diastolic dimension.
Compared with before treatment * P<(0. 05, * % P<(0.01; Compared with anticoagulation group AP<0. 05, AAP<0.01.




2.2 Short-term therapeutic effect

Hospital days of thrombolysis group and anticoagulation group were (23±8)d and (26±9)d respectively, P>0.05. There were 12 cured cases and 20 cases with apart effect in thrombolysis group, the total effective rate was 100%; there were seven cured cases, 18 cases with apart effect and no effect in six cases in anticoagulation group, the total effective rate was 80.6%. Total effective rate of thrombolysis group was significantly higher than that of anticoagulation group (χ2=9.46, P =0.002). 

2.3 Complications

    Bleeding occurred in six cases in thrombolysis group, including one case of moderate gastrointestinal bleeding, who improved after blood transfusion and suppressing acid therapy, and the others were skin and mucosal bleeding. In anticoagulation group, there were four cases with mild skin and mucosal bleeding and no moderate or severe bleeding; there was no significant difference in total bleeding rate between two groups (χ2=0.40, P =0.82). There were three and two cases of thrombocytopenia in thrombolysis group and anticoagulation group respectively（χ2=0.18, P =0.91）, all improved after stop using dalteparin 

3. Discussion

In 2008, ESC published new guidelines for diagnosis and treatment, recommended that risk degree of pulmonary thromboembolism（PTE）patients: “high-risk, intermediate risk, low-risk” may be used instead of “massive, submassive, non-massive” etc. terms. ESC also put forward that prognosis of patients depended on right ventricular function. Compared with previous stratification methods, features of right ventricular insufficiency in submassive PE patients are still important basis for intermediate risk in new classification, another intermediate risk basis is myocardial injury markers, which suggest occurrence of right ventricular injury from the point of cytology. Attention on right ventricular function originates from multiple evidence-based proofs. Kucher et al [4] reported a multi-center study of 2 454 cases and found that hospitalization mortality rate of patients with submassive PE complicated right ventricular insufficiency was two times as that of patients with normal right ventricular function. 

Right ventricular insufficiency is related to prognosis of submassive PE patients, results of reference are different about whether influence of thrombolysis therapy on right ventricular function and prognosis of patients are better than pure anticoagulation therapy or not. The multicenter random double-blind control study of Konstantinides et al [5] aiming at submassive PE patients found that thrombolysis therapy can improve clinical outcome, and didn’t cause fatal massive hemorrhage. But some researchers [6] found that thrombolysis therapy failed to reduce recurrence and mortality rate in submassive PE patients, but increased the opportunity of non-fatal bleeding. 

The present study found that arterial blood gas indexes all improved in both groups after treatment. Improvement of PaO2, P(A-a)O2 directly reflect change of pulmonary diffusion function in two groups, suggest that no matter thrombolysis or pure anticoagulation therapy can recover pulmonary circulation perfusion, decrease dead space ventilation and improve pulmonary oxygenation and diffusion function to difference extent. 

Superiority test indicated that compared with pure anticoagulation treatment, improvement of PaO2 and P(A-a)O2 were more significant; pulmonary arterial systolic pressure and right ventricular volume were more significantly reduce in thrombolysis group, suggesting that short-term therapeutic effects of thrombolysis therapy were significant better than that of pure anticoagulation treatment, which was consistent with results of CHENG Xian-sheng [7] . It may be related to urokinase can rapidly dissolve the arterial thrombus, while pure anticoagulation has no direct effect on thrombus and possesses longer effective therapeutic window. So thrombolysis therapy may be preferentially recommended for those without contraindications.
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