6

Study No. 3

Anticoagulation Treatment with Heparin 

Prof. MUDr. J. Martínková, CSc1
MUDr. P. Dulíček, PhD2

Prof. MUDr. L. Chrobák, CSc2
1.  Department of Pharmacology, Charles University in Prague, Faculty of Medicine, 50001 Hradec Králové, Šimkova 870, Czech Republic

Tel: 420 49 5816 233;   Fax: 420 49 5513 022;   e-mail: martinkova@lfhk.cuni.cz 

2. Department of Hematology, University Hospital, Hradec Králové

Hradec Králové, Czech Republic

Tel:  420 49 5832686, fax:  420 49 5832011

Case information:

A 21- year old single Caucasian female.

Family history: Both parents are healthy.

Personal history: She has been healthy until now, without any prior surgery.

She had an appendectomy 5 days ago. On the fifth day after surgery she was discharged from hospital. Upon  arrival home when taking a shower  she had a short episode of  dyspnea and dizziness. She was currently on no medication except for contraceptives. With the above mentioned symptoms she presented at the emergency room.

Physical examination on admission: She had no  dyspnea at rest, but she became  short of breath while taking a seat. Body temperature was normal, she was normosthenic, blood pressure 100/60, heart rate 100/min, breathing rate 15/min, weight 55 kg. Other physical examination was completely normal, no swelling of legs. The operation wound was healed.

Question No. 1

Which is the most probable cause of  symptoms ?

A. Acute abdomen.

B. Pulmonary embolism.

C  Cerebrovascular insufficiency. 

Answer No. 1

A. False. The patient was well after dismissal and she did not have any digestive problems or   abdominal pain.

B. True. Her complaints are suspicious of PE especially in association with surgery.

C. False. Although this possibility must be considered in young women using hormonal contraceptives, the patient did not have any neurological manifestations.

Examinations which are necessary for making next decisions:

A. ECG : sinus tachycardia, iRBBB.

B. X- ray examination of the lungs and the heart without any pathological findings.

C. Venous ultrasound did not detect thrombus.

D. Perfusion lung scanning revealed diminished perfusion in the both sites

E. pH = 7.38, pO2 = 7.2 kPa, pC02 = 3.6 kPa.

F. Blood cell count: Leu =10x109 /l , Ery = 4.3 x 1012/l , Hb = 120 g/l, Htk = 0.40 Plt =323 x 109/l. 

G. APTT control plasma = 34.1s,  patient plasma =35.1 s.

H. INR = 1.1.

CH. D-fibrinogen dimer = 2000 (g/ml.

Question No. 2

Was the diagnosis with pulmonary embolism confirmed?

A. Yes.

B. No, other special tests are needed.

Answer No. 2 

A. True. 

B. False. See the examination using perfusion lung scanning.
Question No. 3

The initial therapy should be:

A. Fibrinolytic therapy.

B. Anticoagulation therapy with heparin.

C. Anticoagulation treatment with warfarin.

D. Inhibition of platelet aggregation.

Answer No. 3

A. False. This therapy is not suitable because of recent surgery and the fact that no signs of right ventricular failure were present.

B. True. Heparin is the “ therapy of choice “ in this situation.

C. False. Warfarin will be given after initial therapy with heparin. 

D. False. The inhibition of platelet aggregation is not valuable in the treatment of venous thromboembolism.

Question No. 4

What is the main action of heparin? 

Heparin:

A. Works by binding to antithrombin III, the naturally occuring inhibitor of thrombin and of the other serine proteases (factors IXa, Xa, XIa a XIIa) and enormously potentiates their inhibitory action.

B.   Antagonises vitamin K in its role for the synthesis and activation of  F. II, VII, IX and X. 
Answer No. 4

A. True.

B. False.

Question No. 5

Due to the mechanism mentioned above heparin is effective:

A. Only in vitro.

B. Only in vivo.

C. In vitro and in vivo.

Answer No. 5

A. False.

B. False.

C. True.

Question No. 6

Heparin will be given as :

A. An IV bolus every 6 hours.

B. An s.c. bolus every 6 hours.

C. An IV bolus at the beginning of therapy followed by a continuous intravenous infusion.

Answer No. 6

A. False. Intermittent bolus IV injections cause a higher frequency of bleeding complications than does continuous IV infusion and is no longer recommended for this reason.
B.  False.  Subcutaneous injections are used as prophylaxis for thrombosis. 

C. True. To treat pulmonary embolism and massive proximal deep venous           

thrombosis, intravenous infusion of high-dose heparin initiated by an IV bolus is indicated. Moreover, continuous IV infusion offers the advantages of consistent therapeutic anticoagulation and may decrease the rate of bleeding complications. Treatment duration is for 7- 10 days. For less massive and more distal disease oral anticoagulants are started at the same time as heparin and heparin infusion is discontinued once these have established their effect (usually after 5 days).     

Question No. 7

The dose of heparin is usually predicted: 

A. According to the body weight.

B. In relation to the APTT.

C. According to the body  surface.  
Answer No. 7
A. True. A very effective regimen is an IV bolus of 5000 U followed by a continuous intravenous infusion of 18 U/kg per hour. That is high-dose heparin.

B. True. The rate of IV infusion may be regulated according to the APTT (using nomograms). 

C.  False.
Question No. 8

Is it necessary to monitor therapy by high-dose heparin?

A. Monitoring is not necessary. 

B. Yes, using the thrombin time.

C. Yes, using the INR.

D. Yes, using the APTT.

Answer No. 8

A. False.

B. False. Thrombin time is markedly prolonged by treatment with heparin and therefore is not suitable for monitoring.

C. False. The INR serves for the monitoring of warfarin.

D.True. Therapy is monitored 4-6 hours after starting treatment and then every 6 hours until two consecutive readings are within the target range, and thereafter at least daily (because heparin requirements may diminish with cessation of the hypercoaguable state). Dose adjustments are made to keep the APTT ratio 2-4  (ratio: time of patient’s  plasma  to time of control plasma).

Commentary: 

Therapy with heparin in the recommended dose has been started. The APTT (measured 4 h later) was not adequately prolonged.

Question No. 9

Choose which step should be taken?

A. An increase in the dose of heparin until the APTT is prolonged enough.

B. The dose of heparin should be increased and the APTT checked, but the cumulative dosage of heparin should not exceed 40 000 U /24 h.

C. The determination of fibrinogen and F. VIII in plasma.

D. The determination of antithrombin III (AT III) in plasma.

E.  APTT has to be monitored later again because 4 - hour period  after the initiation of therapy with heparin is to short to reach prolongation of the APTT as needed.   

Answer No. 9

A. False.  It is not advisable to increase the dosage of heparin without limit. A cumulative dosage of heparin 40000 U/24 hrs should not be exceeded.

B. True. If the APTT is not prolonged enough, we should increase the dose of heparin, but this dose should not exceed 40 000 U/24 h. If we want to use a higher dose of heparin, the determination of anti Xa  should be used for monitoring.

C. True. High level of fibrinogen and F. VIII influences on the APTT and high level of F. VIII can cause “ heparin resistance”. It does not have immediate consequence for the change of therapy but it does influence monitoring – the measurement of anti Xa has to be used.

D. True. Low plasma level of  AT III also causes  “ heparin resistance”. Heparin accelerates efficacy of AT III 1000 fold, but a sufficient activity of AT III is needed for this effect. Remind that the activity of AT III was measured 40% (normal range 80% - 120%). 

E. False. See also Answer No 8D.

Question No. 10

The activity of antithrombin III in plasma is low because of :

A. Congenital AT III deficiency. 

B. Acquired AT III deficiency  due to the  bilateral pulmonary embolism only.

C. Acquired AT III deficiency  due to the use of hormonal contraceptive only.

D. Acquired AT III deficiency due to the combination of both, B and C. 

E. Congenital AT III deficiency in association with acquired deficiency based on bilateral pulmonary embolism, use of hormonal contraceptives and therapy with heparin.

Answer No. 10

A. Incomplete.

B. Incomplete.

C. Incomplete.

D. Incomplete.

E. True. The association of acute pulmonary embolism, the use of hormonal contraceptive and the treatment with heparin is not sufficient for the explanation of low activity of AT III (40%). Therefore, inherited AT III deficiency should be taken into consideration.

Question No. 11

Is substitution with  the AT III concentrate indicated ?

A. Yes.

B. No.

Answer No. 11

A. True. Substitution with AT III is indicated in this condition. An appropriate dosage will be calculated according formula: planned increase in % (120%) - actual value (40%) x body weight, divided by 2. After that heparin is administered according to body weight and the level of AT III is maintained above 80%.

B. False.

Question No. 12

Is one measurement of AT III sufficient enough for making the diagnosis of inherited AT III deficiency ?

A. No.

B. Yes.

Answer No. 12

A. True. The measurement should be repeated  after some period and when genetic evaluation is available it should be performed, again. All first degree family members should be examined for AT III as well.

B. False.

Summary

After AT III substitution the patient was treated with heparin for 10 days without problems while monitored by APTT.  Therapy with warfarin was initiated and a dose of 7.5 mg daily was enough to maintain the INR within  therapeutic range (2.0 –3.0). The patient was discharged on this therapy and was  advised to discontinue oral contraceptives. She was registered in the regional thrombophilia centre. Anticoagulation treatment was monitored and the diagnosis of AT III deficiency was confirmed. This inherited thrombophilia in association with two acquired risk factors ( surgery, the use of a hormonal contraceptive ) led to the onset of pulmonary embolism. Based on this finding a prophylactic regimen was recommended for all situations associated with the onset of  thrombosis, especially  pregnancy. Antithrombin III was evaluated in all family members. 

Conclusion

There are two general indications for the use of heparin:

1. high-dose heparin for acute thrombotic disease, and

2. subcutaneous low-dose heparin for an effective and safe form of prophylaxis in patients who are at risk of thromboembolism.

High-dose heparin anticoagulation in patients with established  thrombotic disease requires large doses to neutralize  high amounts of thrombin generated  during intravascular  coagulation and  thrombosis. Patients at risk who have not yet developed thrombosis can avoid thrombosis with smaller doses of heparin (that inhibit F. Xa). 
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