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CPB causes a significant reduction in coagulation factors, thrombocytes and blood
cells®10, Therefore, CPB leads to massive bleeding requiring transfusion in the
cyanotic patient, already at high risk of bleeding. Excessive transfusions may lead
to complications and infectious diseases which are transmitted by the blood.

Recently, there have been reports demonstrating that aprotinin, a protease
inhibitor, when used in high doses, reduces postoperative bleeding by the
inhibition of kallikrein and plasmin11-14, |n these studies, aprotinin was administer-
ed routinely during open-heart surgery, reoperations and to patients with infective
endocarditis who were at high risk of bleeding. Our study was designed to
determine how aprotinin affects bleeding in cyanotic congenital heart disease and
to compare the results with other studies.

Material and Methods

This study was performed on 20 cyanotic patients diagnosed as having tetralogy
of Fallot, who were operated on between May-August 1989, at the Department of
Thoracic and Cardiovascular Surgery of the Hacettepe University Faculty of
Medicine. Total correction was performed in all patients. Ten patients were given
aprotinin and were compared with the control group which included the remaining
10 patients who had not been given the drug. Table | shows the mean ages,
sexual distribution and mean weights of the patients.

TABLE I: Mean Age, Mean Weight and Male / Female Ratio of
Aprotinin - Treated Patients and Control Group

Mean Age . Mean Weight
(yrs) Male / Female (kg)
Aprotinin 7.5 4/6 20
Control 7.1 4/6 18

Standard anesthesia, perfusion and surgical techniques were applied in all
patients. Aprotinin was administered to the study group using a single protocol.

Thirty thousand U/kg aprotinin was infused in 20-30 min at the start of anesthesia.
After this initial dose, it was infused at 100,000 U/hr until the end of anesthesia.
Five hundred thousand units of aprotinin was added for every liter of blood that
was perfused through the patient, and 1,000,000 units of aprotinin was added to
the priming volume of the oxygenator.

Patients with coagulation disorders and a history of allergy were not included in
the study.
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Prior to aortic cannulation, 3 mg/kg heparin was administered to the patients.
Activated clotting time (ACT) was then maintained at > 400 sec. Heparin was
neutralized with protamine sulphate after perfusion was completed.

Cold K* cardioplegia, topical cooling and systemic hypothermia at 28 °C was
performed in all patients.
The following studies were carried out on the blood samples obtained from the
patients. .
1- Hb and Hct values (preoperative; 24 hours postoperative, one week
postoperative.

2— The thrombocyte count (just after induction; 10 minutes after sternotomy,
at the end of CPB; 10 minutes after the initiation of protamine at the end of

surgery, 24 hours postoperative.

3— Bleeding time (Preoperative, 90 minutes postoperative).

4— Coagulation time (Preoperative, 90 minutes postoperative).

5— Prothrombin time (Preoperative, 90 minutes postoperative).

6— Activated partial thromboplastin time (preoperative, 90 minutes postopera-
- tive).

7— Amount of postoperative bleeding.

8— Quantity of blood transfused postoperatively.

Results

The patients had no problems following surgery. None of the patients had to
undergo reoperation due to postoperative massive bleeding. Coagulation parame-
ters, thrombocyte counts, bleeding and coagulation times of all patients were
found to be normal preoperatively. Laboratory findings of the study group and the
control group are shown in Tables Il and lll.

1— Hb and Hct values:

Preoperative Hb and Hct vaules of the study and control groups were almost
similar. Twenty-four hours after the operation, the Hb values were found to be
decreased similarly in both groups. Hb values continued to decline at a slower rate
up to the seventh postoperative day. There was no significant difference between

the study and control groups (Fig. 1).

2— Thrombocyte count:

In both groups, the thrombocyte counts began to fall during sternotomy and
became more significant during CPB. Although this decline seemed to be
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3—- Bleeding and coagulation times:

Preoperative bleeding and coagulation times of the patients were normal.
Postoperative values were significantly different in the study and control groups.
Bleeding and coagulation times in the control group were prolonged significantly,
however, this prolongation was very little in the aprotinin treated group. The
difference between the two groups was statistically significant (p < 0.05) (Fig. 3).

Bleeding time (min)

8

Aprotinin Control
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Fig. 3: Bleeding time (min) preoperatively and
90 minutes postoperatively

4— PT and aPTT values:

Preoperative PT and aPTT values of the two groups were not different. Ninety
minutes after surgery, the prolongation of these values in the control group was
greater than that in the study group, but it was not statistically significant
(p > 0.05) (Table IV).

TABLE IV: Prothrombin Times (sec) Preoperatively and
90 Minutes Postoperatively

Pre—op Post—op
Aprotinin 14.5 15.7
Control 13.6 15.6
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For several years aprotinin has been used to reduce bleeding. In 1963, Tice and
associates16treated their patients with aprotinin for bleeding due to hyperfibrinoly-
sis. Subsequently, aprotinin continued to be used for treatment purposes and not
as a prophylactic17-19, Later, when hyperfibrinolysis was observed in the CPB
apparatus, it was realized that aprotinin was not effective when given after
by-pass20. In 1978, Philipp21 suggested that if the levels of aprotinin are adequate,
inhibition of plasmin and kallikrein can be achieved.

The hemostatic defect associated with CPB is very complex22-24_ |t is known that
a transient and occasionally severe defect in platelet function occurs25-28,

Recent studies have evaluated the effects of other drugs on blood loss after CPB.
The administration of desmopressin acetate?8 and dipyridamole30 resulted in
significant reductions in blood loss, but neither drug can eliminate the need for
blood transfusion. Prostacyclin was also investigated for this purpose, but its
routine use was not suggested3!, Aminocaproic acid, a synthetic antifibrinolytic
drug, reduced blood loss slightly, but a difference in the quantity of blood required
for transfusion was not reported3?,

Many studies have reported the efficacy of aprotinin either in routine open-heart
surgery or in patients who were at high risk of bleeding because of reoperation or
infective endocarditis?1-14,

In this study, aprotinin was used to treat patients with cyanotic heart disease, and
its effect was demonstrated in regard to the amount of bleeding and the quantity
of blood transfused either during the total correction operation or during the
postoperative follow-up period. .

With the increase in information regarding the risks inherent in blood transfusions,
studies for reducing the amount of bleeding have progressed and auto-transfusion
systems have appeared!l.

While at present, the transmission of the human immunodeficiency virus (HIV) is
estimated to be of low probability, the same cannot be said of hepatitis B and
hepatitis non-A non-B33. 34,

Mismatched blood transfusions cause acute renal insufficiency or pyrogenic
reactions due to an incompatibility of ABO or a subgroup. Moreover, the citrate,
which is used as an anticoagulant in bank blood, binds the calcium ions of plasma
and causes hypocalcemic tetany and coagulation defects since the ionized
calcium is necessary for normal coagulation35,

This study demonstrated that treatment with high doses of aprotinin reduced
postoperative blood loss in cyanotic congenital heart disease, thus decreasing the
need for bank blood and transfusion. On a search of the literature, we were unable
to find another study illustrating the effect of aprotinin on postoperative bleeding
in cyanotic congenital heart disease.
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