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Chapter I 

The Study Problem 

Introduction 

Cardiovascular disease is the leading cause of 

death in the United states. Coronary heart disease 

accounts for a large percentage of deaths from 

cardiovascular disease., Approximately 100, o·oo 

persons suffer myocardial infarction (Mui~) 

annually in the United States. Over one third of 

all myocardial infarctions result in death within 

the first 6 hours after onset (Yee & Zorb, 1985). 

The management of patients experiencing a M.I. has 

traditionally focused on the recognition and 

treatment of complications and the prevention of 

extension of the infarcted muscle (Gawlinski, 

1987). Myocardial infarction, until recently, was 

viewed as a static rather than a dynamic process. 

Viewed from a static perspective, the belief was 

that the damage was done by the time the symptoms 

occurred. Thus, _traditional management techniques 

included bedrest, pain relief, electrocardiographic 
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monitoring and early detection of complications 

such as arrhythmias, congestive heart failure and 

shock. Now, with the!!advent of new techniques, the 

goal of treatment for a patient with a Mai. is to 

increase the supply .of myocardial oxygen, thus 

limiting necrosis of the myocardium and preserving 

as much cardiac muscle as possible. This is 

accomplished by early intervention directed at 

reperfusion of ischemic myocardiuma Coronary 

reperfusion is the return of blood flow into a 

coronary artery following a period of occlusion. 

Recent therapeutic approaches to fulfill this goal 

include the administration of intracoronary 

streptokinase (STK), ·a thrombolytic agent, and the 

increasing use of percutaneous transluminal 

coronary angioplasty (PTCA) (Y.ee & ~orb, 1985). The 

combination of thrombolytic drug therapy and PTCA 

has been used successfully in patients with acute 

myocardial infarction and, in some instances, may 

produce better results than either technique alone. 

PTCA involves placement of a "balloon catheter" 

threaded through a femoral artery catheter into the 

coronary arteries that contain plaque, followed by 

inflation of the balloon to fracture the plaque. 



3 

Direct bolus -injection of streptokinase through the 

lumen of the catheter prior_ to in.flation of the 

balloon into the coroq~ry arteries can be 

accomplished durinq the procedure. 

With the advent of the PTCA used in 

conjunction with STK, the role of the nurse has 

changed~ Nurses are now routinely utilized in the 

Cardiac Catheterization Laboratory (CCL) because of 

the new and complex procedures performed. If 

competent care is to be provided, nurses must 

understand what the patient experiences during a 

procedure and als~ its sequelae (Asheervath & 

Blevins, 1986). 

The critical care nurse is a registered nurse 

who is committed to delivering quality care to 

critically ill patients. The American Association 

of Critical-Care Nurses (AACN) (1984) defines the. 

nursing practice of critical care nurses as the 

diagnosis and treatment of human responses to 

actual or potential health problems. Critical-care 

nursing is that speciality within nursing which 

deals specifically with human responses to 
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life-threatening problems. This practice is based 

on: 

1) Individual professional accountability; 

2) Thorough knowledge of the interrelatedness 

of body systems and the dynamic nature of 

the life process; 

3) Recognition and· appreciation of the 

indi~idual's wholeness, uniqueness and 

significant social and environmental 

relation~hips; and 

4) Appreciation of.the collaborative role of 

all members- of the health care team 

(Asheervath & Blevins, 1986). 

Nurses are utilized in the cardiac 

catheterization laboratory (CCL) because of their 

unique contributions to patient careo One of their 

primary practice activities is the administration 

of drugs. Professional and legal mandates dictate 

the correct and safe administration of medications. 

Assessment, interpretation, and implementation of 

any therapy that involves medication requires 

knowledge of the patient, the drug, and any 

concurrent plans of therapy. This requires a 

synthesis of knowledge of pharmacodynamics, 
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anatomy, physiology, and the pathophysiological 

alterations relating to the procedure (Asheervath & 

Blevins, 1·986). ' .· ~ j . 

One of the most commonly used lysing agents in 

the CCL is streptokinase. This drug is most 

commonly administered as an·intravenous drip or an 

intracoronary injection bolus by the nurse or 

cardiologist. The risks/complications of 

streptokinase therapy are well known, ieeo, 

hemorrhage, hypotension, and reperfusion 

arrythmias. Hemorrhage can occur anywhere in the 

body after infusion of streptokinase. These 

fibrinolytic effects generally abate within a few 

hours after infusion (Gershan, 198l)o 

The complications of streptokinase place. the 

patient at risk during and after the use of· this 

drug. One of the most critical role demands nurses 

face is the_ability to proNide effectlve nursing 

care to patients who·are undergoing diagnostic or 

therapeutic procedures, such as cardiac 

catheterization, PTCA, streptokinase therapy, and 

post-catheterization care in the coronary care unit 

(Asheervath & Blevins, 1986). 
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The critical care nurse may intercede at any 

point in the course of hospitalization beginning 

with the triage process in the emergency room (ER), 

and continuing in the cardiac catheterization 

laboratory (CCL) and the coronary care un.it (CCU). 

The critical care triage nurse assesses the patient 

initially and her correct assessment is critical to 

the early treatment of the patient with an M.I. 

Treatment continues in the ER and progresses to the 

CCL or ccu. The critical care nurses in the ER, 

CCL or ccu must be aware that time may be critical 

in salvaging the myocardiume Since the nurse is 

the primary caretaker, it·is the nurse's 

observations, assessment, and action that may mean 

the difference in the final outcome. Rapid and 

knowledgeable decisions must then be made .. 

Asheervath & Blevins (1986) stated: 

Although a procedure may be prescribed and 

sometimes partially performed by a physician, 

significant contributions to patients' 

well-being are made by skilled and 

knowledgeable nurses prior to, coincident 

with, and following a procedure., Indeed, many 



procedures cannot be performed without the 

expertise and availability of nurses. 

(p., V)" 
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In the use of streptokinase,· successful 

therapy depends on prompt interventionc Emergency 

room, CCL, and coronary care unit nurses "set the 

pace11 for early stages of treatment. Korsmeyer, 

Midden, and Taylor (1987) stated that, "The nurses 

in these areas_ make the initial diagnosis, screen 

for contraindications, and administer this drug" 

(p. 22). 

Purpose 

The purpose of this research project was to 

investigate the relationship of time and coronary 

reperfusion following an intracoronary bolus 

injection of streptokinase in patients with 

completely (100%) occluded coronary arteries. It 

is recognized that it is difficult or impossible to 

study high-_risk subgroups of patients with 

controlled, randomized trials (Kennedy, Gensini, 

Timmis, & Maynard, 1985)e This difficulty existed 

in the population_ of patients with coronary

occlusion. 
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For many years, the medical and nursing 

community have agreed on the importance of time as 

it is associated with .. t:,he subsequent use of 

streptokinase in patients with myocardial 

infarc~ion (Kennedy, Gensini, Timmis, & Maynard, 

1985). A generally accepted idea in the clinical 

setting and one supported by the literature is that 

streptokinase should be administered in less than 

six hours after onset of chest pain and that it 

should be administered by the most direct route 

possible. This study was designed to more clearly 

define the.most effective time of administration of 

streptokinase given by the intracoronary route as a 

direct bolus injection. This information is 

important to know in terms of salvaging myocardium. 

If the efficacy of streptokinase varies 

significantly within the first 6 hours after onset 

of chest pain, the patient may benefit from optimal 

timing of pharmacologic intervention. 

Significance of Study 

This study addressed the enhancement of 

nursing practice for a specific client population, 

those undergoing PTCA with concurrent 

administration of streptokinase by intracoronary 
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bolus. This agent has proven to be of value when 

used·early in the course of coronary occlusion. 

Clinical and experime~t.al studies are in agreement 

that the percentage of salvageable myocardium 

declines rapidly after the on~et of infarction. 

The importance of early intervention and 

administration of streptokinase is not disputed in 

cases of coronary occlusion. It is less clear if 

administration of intracoronary_streptokinase in 

intervals of less than 6 hours after onset of pain 

may be more effective in reestablishing perfusion. 

The present study was designed to determine if 

administration in less than 4 hours, compared with 

4 to 6·hour administration was more effective in 

reestablishing perfusion in patients with 

myocardial infarction. This information is helpful 

to define the optimal time of treat~ent, and is 

important to critical care and cardiac 

catheterization laboratory nurses who play a major 

role in early recognition and intervention of 

patients with myocardial infarction. 

Hypothesis 

There will be no statis~ically significant 

difference in the incidence of reperfusion of 
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coronary arteries in patients who receive 

streptokinase within o to less than 4 hours and 4 

to 6 hours from onset :~.oif =chest pain .. 

Scope and Limitations 

The scope of this study is limited to the.time 

from admission to transfer from the CCL.. There was 

no attempt to investigate mortality or morbidity of 

the subjects post-transfer. The retrospective 

nature of the study limits the study because nQ 

atteinpt was made to manipulate the data .. 



Chapter II 

Theoretical Framework 

The theoret-ical framework this.investigator 

has chosen is Selye' s Stress Theory., Stress is .. 

defined as. the nonspecific response of the·body to 

any demand made upon it. Each demand made upon the 

body is uniqueo Each drug and hormone has speoific 

actions, yet the .common denominator is that 

hormones increase·the demand upon the body to 

readjust itself. This demand is nonspecific and 

requires adaptation to the underlying source of 

stress, whatever that may be.. After the required 

adaptation occurs, homeostasis is reestablished. 

Stress is the nonspecific demand for activity 

(Selye, 1976). 

Whether this demand be positiv~ or negative 

does not matter because there remains an intense 

demand for adaptation (Selye, 1976) .. Stress .is not 

and can not be avoided. It is present in 

everything humans do. Even while sleeping the body 

is under stress. Respirations, the·heart as a 

11 
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pump, and the brain all continue to function while 

sleep is occurring. Complete freedom from stress 

is death (Selye, 1976~~~ 

In 1936, Selye, working in the Biochemistry 

Department of McGill University, formulated the 

basis of his General Adaptation Syndrome (GAS) 

. (Selye, 1956). The t"irst and initial reaction is 

the alarm reaction. This has been described as a 

generalized "catl to arms" by the body of its 

defensive mechanisms. If the stimulant is so 

drastic or noxious to life, the animal may ·die 

during the reaction (Selye, 1956). This first 

·stage is chara~terized by a rise in the hormones 

secreted by the adrenal medulla and cortex. In the 

patient with a M.I., ~he decrease in cardiac output 

(CO) would elicit secretion of epinephripe and 

norepinephrine from the adrenal medulla to sustain 

co and blood·pressure (BP) in the face of a damaged 

myocardium. Cortisol is secreted by the adrenal 

cortex. The functions of cortisol are superbly 

suited to meet stressful situations. When the 

patient experiences a MI, the change to protein 

catabolism assists the survival while the patient 

.is unable to consume energy. It also stimulates 
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the liberation of amino acids to promote 

gluconeogenesis which provides energy and assists 

in tissue repair when.?injury occurs. Another 

important effect is· the enhancement of vascular 

reactivity which assists in combating hypotens~ve 

effects and assists the sympathetic nervous system 

to induce vasoconstriction (Vander, Sherman, & 

Luciano, 1985). 

If the animal survives this initial alarm 

·reaction, then the "stage of resistance", or second 

stage of ~AS, follows (Selye, 1976). It is at this 

stage that Selye introduced the term homeostasis. 

The body of the animal tries to adapt to the 

response anq specific actions are taken by the 

body·. The manifestations of the second stage often 

times oppose the responses elicited in the previous 

stage (Selye, ·1976). In the patient with a M., I., 

during the "stage of resistance," there is an 

increase in the secret"ion of antidiuretic hormone 

(ADH) and aldosterone. Cardiaci dilatation may 

occur as intravascular volumes increase. 

The final GAS stage, "stage of exhaustion," 

follows if the stress continues uncorrected (Selye, 

1956). This is particularly true if the stress has· 
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been severe and prolongede At this stage, if the 

stressors are not removed or the body given time 

and opportunity to regr.oup its defenses, death will 

result (Selye, 1973). In the patient with a M.I .. 

that continues into the "stage of exhaustion," 

heart 'failure and cardiogenic shock will occurm 

If the patient who is experiencing a Mmi. can 

be treated during his alarm phase, then the stage 

of exhaustion and possible death may be avoided. 

The patient's reaction during the initial phase is 

fear, pain, and an increased demand for oxygenation 

to the cardiac muscle. This response to the 

initial myocardial injury is usually nonadaptive. 

Among the medical interventions used to limit the -

extent of the damage and assist the M.I. patient to 

adapt to the injury are the recent approaches of 

PTCA and STK therapy. The increase in oxygen 

supply secondary to reperfusion of coronary 

arteries following these procedures h~s prevented 

progression to the stage of exhaustion and death. 



Chapter III 

Review of Literature 

This chapter will discuss 1) the 

pathophysiology of acute Me!. as it relates to 

.thrombolytic therapy, 2) thrombolytic agents with 

an emphasis on strepotokinase, and 3) the time 

efficacy of thrombolytic therapy in patients with 

acute M.I. 

Pathophysiology of an Myocardial Infarction 

In the past, a MI was considered a static 

process; the occurrence of the damage considered 

complete.· A M.I. is, in reality, a dynamic process 

that occurs over several hours. When chest pain is 

present it indicates myocardial ischemia instead of 

myocardial necrosis. Insufficient coronary blood 

flow leads to myocardial damage in the affected 

region. Severity of damage and the chance of 

survival is resultant upon the amount of damage and 

the portion of the heart that is involved. The 

insufficient coronary blood flow to the heart is 

commonly the result of the present coronary artery 

15 



resistance which is secondary to atheroscerosis 

(Vander, Sherman, & Luciano, 1985). The 

characteristic of thi~_.disease is a thickened 

arterial wall usually thickened by cholesterol 

deposits. When the thickened vessel walls bulge 

16 

into the lumen, there is increased arterial 

resistance to the blood flow. This can eventually 

lead to a complete occlusion. Blood clots are 

another common cause of occlusion. If the 

occlusion occurs on a gradual basis, the heart can 

develop accessory vessels which will supply blood 

to the affected areas (Vander, Sheuman, & Luciano, 

1984). 

Thrombolytic Agents 

Streptokinase is an enzyme that lyse's fibrin 

clots and is currently approved by the Food and 

Drug Administration (FDA) for the treatment of 

massive pulmonary embolism, deep vein thrombosis, 

occluded arteriovenous shunts, and occluded 

coronary vessels. The biological activity of STK 

is expressed in international units (Gershan, 

1981). "The international unit of STK is defined 
/ 

as the activity contained in 0.002090 mg of the 

international standard and corresponds to 

Christensen's postulated unit, which lyses a 
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standard clot (1.0 to 1.1 ml) in 10 minutesn 

(Reber & Kappus, 1984). Streptokinase is a protein 

synthesized by the B-hemolytic streptococcus 

bacterium (Gershan, 1981). When STK comes into 

contact with plasminogen, the STK-plasminogen 

activator complex (SPAC) is formed. The clot binds 

with the plasminogen and the SPAC is converted to 

plasmin which causes fibrinolysis, thus lysing the 

thrombus. When used in a patient with an evolving 

M.I., STK can rapidly reestablish bloodflow and 

thus reduce infarct sizee 

A new drug, t-PA (tissue-type Plasminogen 

Activator) was approved for use by the FDA in 

November, 1987. This new drug is considered a 

major breakthrough though it has also sparked 

suitability questions. t-Pa is a "relative fibrin 

specific 11 or 11 clot specific 11 drug that is activated 

in the presence of plasminogen. Though it is 

called "clot specific," t-Pa is activated by any 

fibrin present in the body and will cause incidents 

of hemorrhage any place where there is a surgical 

or puncture wound (Mueller, Roberts, & Burton, 

1987; Scott, 1988; Topol, Bates, & Walton, 1987). 

It is approved for usage intravenously and targets 
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the coronary thrombus directlye T-PA has been and 

will continue to be compared to STK. In 1987, in 

an effort to document ~,~fficacy and safety of t-Pa, 

the trombolysis in Myocardial Infarctions (TIMI) 

study was conducted (Chesebro, Knatterud, & 

Roberts, 1987). This study utilized two groups: 

an experimental group receiving t-Pa and a control 

group receiving STK. Both t-Pa and STK were 

administered intravenously. The results showed 

that the initial reperfusion was comparable with 

STK and that twice as many patients remained 

reperfused at discharge when t-Pa was used; 

however, reocclusion is a well documented problem 

associated with t-PA (Scott, ·1988; Topol, 1987) and 

STK. To date, no studies have been published 

documenting the efficacy of 

t-Pa versus STK when administered by the 

intracoronary route. 

Time Efficacy of Thrombolytic Agents 

Since the widespread use of STK -was initiated 

in the 1980s, the literature has· validated the 

hypothesis th~t coronary reperfusion during the 

first 6 hours after occlusion may halt the process 

of ischemic necrosis and allow recovery of function 

of the myocardium (Kennedy, Ritchie, Davis, 
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Stadius, Maynard, & Fritz, 1985; Kennedy, Gensini, 

Timmis, & Maynard, 1985; Gershan, 1981; Holmes & 
~ I SmJ.th, 1986). One of.~ 'the most common causes for an 

interruption in coronary perfusion is a blood clot 

that lodges in the coronary artery; often in a 

portion of the lumen that has been narrowed by 

plaque formation. After this fact was discovered, 

researchers searched for a nonsurgical method to 

dislodge the clote The drug streptokinase, an 

enzyme, was investigated and approved for use in 

preventing progressive necrosis during a myocardial 

infarction. 

Bouchek and ·Murphey (1960) conducted early 

research investigating the efficacy of lysing 

agents on occluded arteries. The lysing agent (an 

early streptokinase-like agent) was injected into 

the left ventricle by an injection deviceo The 

research concerning routes of administrations and 

efficacy has progressed from injection devices 

(left ventricle), to intravenous drip (I.V.), 

intracoronary drip (IC), and intracoronary bolus 

(ICB) injection. 

In 1983, the GISSI study was conducted (Gruppo 

Italiano per lo Studio della Streptochinasi nell' 
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Infarcts Miocardia, 1983). This Italian study was 

concerned with the efficacy of STK as compared with 

conventional treatmen~s. The GISSI study used 

12,000 subjects who were randomly assigned to two 

groups. Group I consisted of conventional 

treatment plus 1.5 million units of STK 

intravenously. Group II received only the 

conventional treatment and represented the control 

group. The results of the study indicated that 

success of reperfusion and survival depended upon 

the rapidity of access to the treatment of STK. It 

also indicated that the incidence of reperfusion 

decreased as the onset to treatment interval 

lengthened; and after 6 hours, there was very 

little difference in mortality when the control 

group was compared with the STK group. This study 

was particularly significant because of the large 

sample size (12,000). It also indicated that time 

was a factor with efficacy when STK was utilized 

intravenou~ly in less than 6 hours after onset of 

chest pain. No other conclusions concerning time 

intervals were made. A one year follow-up study, 

completed in 1984, indicated that the one year 

mortality rate was also related to the onset to 
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treatment interval utilized with STK in this study. 

Markis, Maragold, Parker, Silverman, Barry, Als, 

Paulin, Gros.sman, and Braunwald (1981) studied the 

efficacy of streptokinase administered by 

intracoronary drip using nine patients who had 

experienced an acute myocardial infarction. These 

patients were all males from 47 to 67 years of age 

with initiation of treatment with streptokinase 

begun between 2.3 to 4.3 hours after the onset of 

chest·pain. Results of this research indicated 

that occluded coronary arteries were opened within 

20 minutes in all patients. The mean time.for 

reperfusion was 3.5 hours after onset of. chest 

pain. 

Rentrop, Blanke, Karsch, Kaiser, Kostering, 

and Leitz (1980) and Reduto, Freund, Gaeta, 

Smalling, Lewis, and Gould (1981) studied the 

efficacy of an intracoronary drip of streptokinase 

(STK) in 34 subjects. All a~teries were 

angiographically visualized before and after 

tr~atment. Subjects were chosen who experienced 

chest pain for greater than 20 minutes at rest. 
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The results of these two studies were in agreement, 

and· indicated that infusion of intracoronary 

streptokinase was an effective treatment that 

resulted in reperfusion of the occluded coronary 

artery when the infusion was started as soon as 

possible. 

Kennedy, Gensini, Timmis, and Maynard (1985) 

investigated 1,029 patients and associated time 

(onset and treatment) and type of infarction 

(anterior, inferior) with reperfusion rate. All 

patients received a PTCA after the use of an 

intracoronary drip of streptokinase. The average 

perceived time from onset of symptoms to 

hospitalization ranged from 1 hour 59 minutes to 3 

hours 21 minutes. From symptoms to treatment with 

streptokinase,.the average time was 4 hours to 6 

hours 53 minutes. Results of the study indicated 

few differences in results when comparing anterior 

and inferior infarctions. The mean reperfusion 

rate for this study was 71.2%, and it was found 

that reperfusion was less likely if treatment was 

not started within six hours and for patients still 
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experiencing chest pain. Limitations identified 

were: 1) there was no untreated control group, 

and 2) the patients W~J;e not followed up after 

discharge. Taking into account the above 

limitations, this study demonstrated the importance 

of time as it.is related to efficacy in the use of 

streptokinase. 

Mathey, Sheehan, Schafer, and Dodge (1985) 

further studied the relationship between time of 

onset of chest pain and treatment with intravenous 

and intracoronary drip streptokinase, the succ~ss 

rate of myocardial reperfusion, and the left 

ventricular function of the post treatment 

myocardium. Sixty-nine patients were studied who 

were admitted to the ~ospital less than three hours 

after the onset of chest pain. Forty-two of the 

patients received streptokinase administered as an 

intracoronary drip and twenty-seven received STK 

intravenously. All subjects were combined for the 

purpose of data analysis. When treatment with 

streptokinase was initiated in less than two hours, 

left ventricular function was normal in 82% of the 

patients. When started within 2 to 5 hours, 46% of 

patien~s demonstrated normal left ventricular 
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function. This indicated .that treatment initiated 

within 2 hours after onset of chest pain reduced 

infarction size and imp~oved left ventricular 

function to a greater extent than treatment begun 

later. 

Erbel, Pop, Henricks, von Alshausen, Schuster, 

Rupprecht, Steuernagel, and Meyer {1986) studied 

162 patients divided into two groups: 1) patients 

receiving only streptokinase~ and 2) patients 

receiving streptokinase and. PTCA. Exclusion 

criteria were: 1) cardiopulmonary resuscitation, 

2) allergy to streptokinase, 3) cerebral vascular 

accident, 4) surgery within 10 days, 5) 

peptic ulcer, and 6) bleeding problems. 

acute 

Patients 

in Group 1 received only streptokinase, 50,000 

units intracoronary bolus and then I.Ve drip5 All 

79 patients had occluded arteries that were 

successfully reperfused {mean pretreatment 

occlusion of 95%). Patients in Group 2 received 

50,000 units streptokinase by intracoronary bolus 

injection, followed by I.V. drip and PTCA. 

Twenty-one of eighty-three patients (25%) with 

occluded arteries opened immediately with a mean 

pretreatment occlusion of 97%. Results of this 
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study indicated that the use of thrombolytic 

therapy (streptokinase) administered by a bolus 

injection and then by .I.V. drip plus PTCA improved 

regional wall motion (left ventricular), decreased 

the incidence of reocclusion, and reduced the 

reinfarction rate from 20% to 7% as 'compa·red with 

Group I where ·20%. of the subjects experienced 

reocclusion without a PTCA. 

More recent research conducted by nurse 

researchers-have dealt with studies comparing the 

·r.v. and titrated intracoronary route. This 

literature has stressed the importance of the nurse 

as an early pacesetter to exp~dite streptokinase 

.use. The success of I.V. streptokinase as an 

immediate therapy, followed by an angiogram, 

intracoronary streptokinase, and PTCA was 

documented (Korsmeyer, et al., 1987) .. Disler, 

Haitas, Benjamin, Steingo, and McKi~bin (1987) 

studied the use of intracoronary bolused 

streptokinase_followed by PTCA on early evo~ving 

myocardial infarctions. Small boluses of 

streptokinase were given to total 300,000 units 

over 30-70 minutes. The mean time from the onset 

of chest pain to establishment of reperfusion was 

3.5 hours. This research suggested that 
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intracoronary bolused streptokinase given in small, 

frequent doses is an effective treatment to allot 

the patients a better chance for survival. This 

study was limited by the small number of patients 

involved (7). 

The literature from 1960 to 1987 has indicated 

that streptokinase is an effective, immediate 

treatment to salvage jeopardized myocardium because 

in 80%-90% of all patients, coronary thrombosis is 

the cause of infarction (Misenski, 1987). The most 

recent literature has emphasized route, dose, and 

time. Though none have agreed on an optimal time 

of administration, it is.well documented in tens of 

· .. thousands of subjects (Sherry, 1987) who have 

received intravenous STK, that it is very effective 

for in-hospital patients. Thrombolytic therapy 

with STK has been documented to preserve ischemic 

myocardium when patients have received this therapy 

within a few hours of onset of chest pain (Kennedy, 

1987). Intracoronary bolusing is the newest 

technique to insure "guided missile" type delivery. 

The optimal dose of intracoronary streptokinase is 

still being studied but Disler, et al., (1987) and 

the 14 invasive cardiologists at University 

Hospital National Heart Institute use a minimum of 
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20,000 to 40,000. units and have not est.ablished a 

maximum bolused dose. . Time has emerged as a major 

factor re·lated to the incidence of successful 

reperfusion. All literature agrees that time 

efficacy is important but none agrees on a minimum 

timeo Varied times are suggest~d and used although 

most agree that it is most efficient if used in 

under 6 hours., 



Research Design 

Chapter IV 

Methodology 

The research design that was chosen for use in 

this study was a non-experimental design. 

Descriptive data was gathered by retrospective 

chart review. The retrospective study design was 

chosen because of the researcher's attempt to study 

a phenomenon existing in the present as it was 

related to a phenomenon that had occurred in the 

past (P_olit & Hungler, 1983). The hypothesis that 

was· investigated was that there would be no 

statistically significant difference in the 

incidence of reperfusion of coronary arteries 

between two groups of patients who received 

streptokinase within 0 to less than 4 hours and 4 

to 6 hours from onset of chest pain. 

In order to be confident of the validity of 

the stu~y, the researcher must be cognizant of the 

internal validity of the study (Polit & Hunger, 

1983). There were 3 threats to internal validity: 

history, selection, and maturation. 

28 
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In an attempt to control for histo'ry, criteria 

for _sample selection were delineated that did not 

allow for subjects to be chosen if they had 

received cardiopulmonary resuscitation (C.P.R.), 

defibrillation, or been placed on an intra-aortic 

balloon pump or a left ventricular assist device .. 

If any of these conditions were identified in ·a 

subject, those subjects were excluded from the 

study •. 

A second threat to the internal validity was 

selection. Randomization of the subjects was not 

possible. Descriptive data was gathered by the 

proces~ of retrospective chart review.. No quality 

assurance or additional data could be added. 

Advantages of the utilization of records as a 

source for data were that it was inexpensive and 

that records were an unbiased source of 

·information. 

Another threat to the internal validity of the 

study was maturation. In an attempt to control for 

this, a time limit of 6 hours from onset of chest 

pain to treatment was set. Also, the angiogram had · 

to demonstrate a 100% occlusion of a coronary 
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artery before a subject could be included in the , 

study. 

Research Setting . 

The site chosen for the study was a 690-bed 

community for-profit hospital in the Southern part 

of the United States Medical records were 

reviewed of 295 patients who were .admitted to this 

hospital and underwent coronary angiography in the 

cardiac catheterization lab (CCL) between January, 

1986 and January, 1987. This CCL maintains a 

3-member, 2.4-hour call team that could be 

in-hospital within 20 minutes and could begin a 

cardiac catheterization within 30 minutes. 

·.Sample 

A sample of convenience was utilized.. Random 

sampling was not feasible for this studye 

Twenty-four subjects were identified by the 

inclusion criteria. 

Inclusion criteria in this study were: 

1. a diagnosis of an acute myocardial 

infarction; 

2. complete occlusion of one or more segments 

of a coronary artery as confirmed by 
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angiography and the subsequent dictation 

of the cardiologist, and, 

3e administration of STK (20,000 units to 

250,000 units) by the intracoronary bolus 

route. 

Exclusion criteria in this study were: 

le complicated hospitalization course, prior 

to beginning of the angiogram 

(Cardiopulmonary Resuscitation, 

intraaortic balloon pump [IABP], left 

ventricular assist device [LVAD])e 

2. admission after 6 hours of chest pain, 

3. sub-total occlusion, and 

4. less than 20,000 units of STK or greater 

than 250,000 units. 

The subjects were divided into two major 

categories: those for whom STK was administered in 

o to less than 4 hours and those in whom STK was 

administered in 4 to 6 hours after onset of chest 

pain. The patient sample was obtained from 

computer records and a chart review of patients 

undergoing cardiac catheterizatione 
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Method of Data Analysis 

Demographic data was analyzed using 

descriptive statistics~ . A chi-square test was 

performed to test the hypothesis. Chi-square is a 

test of statistical significance. It assists the 

researcher to determine whether a systematic 

relationship exists between two variables. When 

used alone, it helps the researcher decide whether 

the variables are independent or relatede This . 

type of test was appropriate because. the dependent 

variable, reperfusion, had only two values. This 

non-parametric technique was used because the 

hypothesis involved measured nominal level data. 

The nu.fl hypothesis states that there will be no· 

difference between the documented frequency of 

reperfusion and the expected frequency. The 

significance level for rejection of the null 

hypothesis was less than 0.05. 

Protection of Human Rights 

A proposal of this study was initially 

approve.d by the Medical College of Georgia Human 

Assurance Committee as exempt (See Appendix A). 

The proposal was then presented to the hospital 

serving as the study site. It was reviewed and 
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approved by the Chiefs' of Medicine, Cardiology, 

and the cardiac catheterization laboratory at the 

study site. The study proposal was then forwarded 

to the Human Assurance Committee at the hospital 

where the study was to be conductede Approval was 

obtained (See appendix B)c 

Because of the retrospective nature of the 

study, actual subjects were not manipulated., Every 

effort was made to maintain record confidentiality. 

Confidentiality was assured by coding each record 

with the last 3 digits of the patient's hospital 

number. No names were usede 



Chapter·v 

Findings 

An analysis of the data is presented in this 

chaptere The demographic data is presented first, 

followed by the results of a chi-square analysis. 

Demographic Data 

Two hundred ninety-five (295) medical records 

of patients receiving STK were reviewed. The 

sample consisted of 24 subjects who received STK by 

int.racoronary injection and met the criteria for 

inclusion. All subjects experienced a M.I. as 
! 

documented by symptoms andjor electrocardiograph 

(EKG) testing. The subjects were admitted to a 

large Southern teaching hospital. All subjects had 

total occlusions of a coronary artery with 

intracoronary bolus injection of STK in a dosage of 

20,000- 250,000 units. Each subject, after·sTK, 

subsequently had a PTCA. Demographic data is shown 

in Table I. There were 16 males and 8 females with 

a mean age of 56 years and a range of 31 to 87 

years. Ninety-two percent (22) of the subjects 

were white and 8% -(2) were black. Two groups 

34 



Table I 

Demographic Data: Ages. Sex. Race. and STK 
Units 

35 

Age Group.! Cn=15) Group 2 Cn=9l All Subjects 
l0-<4 hrsl (4-6 hrs .. CGrps.. 1&2) 

age range 3·1 ..; 8 7 
median age 60. 
~ean age 54 

males 
females 

white 
black 

9 
6 

14 
1 

STK range 40 - 250 
STK mean 103.9 

42 - 70 
56 

55.7 

8 
1 

7 
2 

40 -· 250 
108 .. 1 

31 - 87 
58 

54.8 

16 
8 

22 
2 

40 - 250 
106. 0 ~ 

Group 1 (n=15) consisted of those subjects -who 

received STK less than four hours after the onset 

of chest pain. Group 2 (n=9) consisted of those 

subjects who received STK within 4-6 hours of onset 

of chest pain. 
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were utilized: Group 1 received STK less than 4· 

hours after the onset of pain and group 2 received 

STK within 4-6 hours after the onset of pain .. 

Sixty-two·percent of the subjects were in Group 1, 

a·nd 38% in Group 2. The mean time for· onset of 

symptoms to reperfusion was 3.1 hours with a range 

of 1 to 6 hours (See Figure 1)., Reperfusion 

occurred in 75% of the subjects; 81~25% in men and 

62.5% in women. There was a very small sample size 
'· 

of blacks (8.33%) with a reperfusion efficacy of 

50%. When the data for reperfusion as it was 

related to time was analyzed, there was no 

statistically significant differ~nce in the 

incidence o.f reperfusion of coronary arteries among 

the two groups ·studied. The sample size was small 

and non-generalizable. If reperfusion did not 

occur, a coronary artery bypass graft (CABG) was 

attempted. 

Chi-Square Results 

The chi-square analysis. indicated that there 

was no significant relationship between the 

variables (See Table II)e 



Table II .. 

* 

Coded Chi-Square Indicating Significance of 
Relationships of Variables to Reperfusion 

Sex 1 p = 0.3173 
Time 3 .. 704 p = 0.1569 
Age 9 .. 067 p = 0 .. 1064 
Race 0.727 p = 0 .. 3938 

p = < 0 .. 05 
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The data collected and analyzed indicated that 

there was no statistically significant difference 

in the incidence of reperfusion of coronary 

arteries in those patients that received STK within 

0 to less than 4 hours and 4 to 6 hours of reported 

onset.of chest pain. Variables studied were time 

from onset of pain, age, gender, STK units, race, 

and reperfusion .. 



Figure 1. Frequency of reperfusion or 

nonreperfusion in patient groups with 

100% occlusion of a coronary artery 

evaluated during discrete time 

intervals over 6 hours after the onset 

of symptomso Number of patients in each 

subgroup is indicated inside the bars .. 

There was no statistically significant 

difference in the incidence of 

reperfusion in the time intervals 

studied. 
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Figure 2. Relationship between reperfusion and 

units of STK administeredo No 

differences between groups CSTK < 4 hl 

1 and 2 CSTK 4-6 hl were demonstrated 

and the two groups were combined for 

purposes of illustrationo No 

statistically significant relationshiri 

was found to exist between the incidence 

of reperfusion and the units of STK 

administered .. 

\ 
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Figure 3e Relationship between reperfusion and 

age. Groups 1 lSTK < 4 h) and 2 CSTK 

4-6 hl were combined lN = 24)., No 

statistically significant differences 

between groups 1 and 2 were 

demonstrated., No statistically 

significant relationship was found 

between age and the incidence of 

reperfusion .. 
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Figure 4.. Relationship between reperfusion and 

race. Groups 1 and 2 were combined CN = 

A!l.. Due to the small number of racial 

minority subjects, no meaningful 

analysis could be drawn about the 

relationship between reperfusion and 

race .. 
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Figure 5.. Relationship between reperfusion and 

gender. Groups 1 and 2 were combined CN 

= 24) .. No statistically significant 

differences between groups 1 and 2 were 

demonstrated., 
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Findings 

Chapter VI 

Discussion 

An interpretation of the research findings is 

provided in·this chapter.. Additionally 8 

limitations of the study are discussed and 

recommendations for future research are outlined, 

The purpose of this study was to determine if 

the administration time of streptokinase, a 

thrombolytic agent, affected the incidence of 

reperfusion in two groups of patients with 

occlusion of a coronary artery. One group received 

_STK in less than four hours from the reported onset 

of chest pain, and the other group received STK 

within 4-6 hours after the onset of chest pain. No 

statistically significant relationships were 

demonstrated in the incidence of reperfusion as it 

related to the subjects' age, race and gender or to 

the dosage of STK administered. 

Since acceptance of nonsignificant findings 

may reflect Type II error, the findings must be 

interpreted with caution. In the present study, 

43 
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295 medical records were reviewed to obtain a 

sample of_24 subjects who met the inclusion 

criteria. All 24 subjects had a total occlusion of 

a coronary artery as visualiz-ed by angiographic 

studies and all received STK by int~acoronary bolus 

injection in less than six hours from the reported 

onset of paine The proposed research was directed 

at investigating three time periods, which were 

less than two hours from onset of pain, from two to 

less than four hours from onset of pain, and from 

four to six hours from onset of paine The small 

sample size, however, precluded the group receiving 

STK in less than two hours from onset of pain; 

therefore, the first two time periods were combined 

for the purposes of the study. A power analysis 

prior to the study estimated a sample size of 32 

subjects would be required. This number was 

unobtainable, howeveri due to the concurrent 

marketing of tissue plasminase activator (TPA), an 

alternative-thrombolytic agent, which largely 

replaced STK in the institution where the study was 

conducted. As a result- of:the small sample size, 

true differences in the incidence of reperfusion 

may not have been detectable. It is also possible 
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that the sample, regardless of size, was not 

representative of the population of patients with 

coronary occlusion undergoing the administration of 

STK and 'a subsequent PTCA. These interpretations 

are difficult to refute so that obtained findings 

may not be generalized beyond this sampleo 

The alternative interpretation of the findings 

is the acceptance of the research hypothesis, that· 

no differ$~Ce exists in the incidence of 

reperfusion in the two time perio4s examinede ·If 

·this is true, it offers support for the use of 

intracoronary STK in this population of patients~ 

The incidence of reperfusion in this study was 

similar .to that reported in the literature. The 

75% reperfusion rate observed in the present study 

compared closely with the 71% reperfusion rate 

reported by Kennedy et al. (1985) using an 

·intracoronary drip route and the 82% reperfusion 

rate reported by Mathey et al. (1985) using the 

intravenous route. The comparable success rate 

using intracoronary STK up to six hours after onset 

of chest pain is encouraging because of the 

advantages that the intracoronary route displayed 

in the present study. Intracoronary bolus 
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injection of STK allowed a "missile type" delivery 

of the drug straight into the occluded coronary 

artery. It allowed the physician to give 

.concentrated doses in a shorter period of time, and 

in general, decreased the dose necessary to achieve 

reperfusion. Delivery of STK directly into the 

occluded artery is visual.ized angiographically by 

the cardiologist, and injection can be ceased at 

the time of initial reperfusiono This allows the 

patient to receive only the therapeutic dose. This 

is an important advantage because the smaller dose 

and localized· delivery may harbor less potential 

for systemic lytic complications such as 

hemorrhage. Of clinical importance in the present 

study was that of the 24 subjects who received STK 

via intracoronary bolus injection followed by PTCA, 

not a single complication was reported. The units 

of STK administered ranged from 20,0'00 to 250,000 

units, but in general the dose was only a fraction 

of the usual intravenous dose of 1.5 million units. 

Another advantage of the intracoronary route is 

that the direct delivery of STK required less time 

to deliver than other routes, and thus has the 

potential for more rapid reperfusion with the 
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subsequent salvation of jeopardized myocardium 

which might not survive prolonged ischemia 

occurring with slower,. less effective reperfusion 

by other routes. 

A possible confounding factor. in the present 

study was the PTCA procedure used following STK 

administration. All 24 subjects received a wire 

perforation of the thrombus and a subsequent PTCA., 

After verification of reperfusion in a vessel, this 

procedure involved the use of a straight or curved 

. J wire which 'is delicately threaded into the newly 

reperfused coronary artery. An angiographiG 

balloon catheter is then threaded over the J wire 

to the point of obstruction by plaque or thrombus. 

The balloon catheter was then. inflated multiple 

times and perfusion assessed. Successful 

reperfusion was measured by a remaining stenosis of 

less than 50% or by the statement of the physician 

after every case was .individually assessed. The 

performance of the PTCA after wire perforation of 

the thrombus may have hyperinflated the incidence 

of rep~rfusion in the present study compared to STK · 

alone. However, the reperfusion rate of 75% 

compared favorable with other studies which also 
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employed PTCA with STK, Kennedy et al. (1985) and 

Mathey et al. (1985)o Since PTCA was performed in 

every case, it can be argued that this was not a 

variable, and thus the time efficacy of STK was not 

altered. 

Limitations· 

Limitations of this study include the sample 

and the self.:report technique utilizedo : The sample 

was one of convenience .and was obtained at a single 

health care institution. Although analysis of the 

demographic data revealed that the two groups were 

simil.ar in composition, the possibility exists that 

the sample did not accurately represent the 

population of patients undergoing thrombolytic 

therapy with STK followed by PTCA. It is, however, 

the investigator's judgement, that the sample was 

typical based on history and demographics. The 

investigator would' expect similar results with 

larger sample sizes and additional institutions. 

It is prudent to limit the findings to the sample 

only and not to generalize findin9s to the larger 

population. 

A second limitation of this study involved the 

self-report technique utilized. It was assumed 

that patients accurately reported the time of onset 

of chest pain. The reported time of onset of chest 
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pain was dependent upon the memory of the patient 

and the recall of the dictating physician. The 

subject's memory and the physician's recall may be 

selective. Bartlett's (1932) general theory 

co~cerning memory stated that: 

Remembering is not the re-exitation of 

innumerable fixed, lifeless and fragmentary 

traces. It is an imaginative reconstruction, 

or construction, built out of the relation of 

our attitude towards a whole active mass of 

organized past reactions or experiences ...... (a 

schema) ••• and to a little outsta~ding detail 

which commonly appears in image or in language 

form. It is thus hardly ever really exact, 

even in the more rudimentary cases of role 

recapitulation. (pp. 213-214). 

Zangwill (1972), a student of Bartlett, stated that 

there is an "extraordinarily high proportion of 

inaccuracy occurring in reproductions and that the 

subjects appeared to be totally unaware of the 

extent of their inaccuracy". 
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Conclusions and Recommendations 

The results of this study supported the null 

hypothesis. When STK was given by the 

intracoronary route, the efficacy of STK was not 

affected by the time of administration when given 

in less than six hours from the onset of chest 

pain. An unexpected observation was the low 

complication rate resulting from STK administered 

by the intracoronary routee In no case was 

hemorrhage or any complication reported. 

Reperfusion arrhythmias occurred, but these are 

considered an expected consequence of reperfusion 

rather than a complication. The absence of 

complications may be related in the present study 

to the lower dosage required for reperfuslon when 

bolus injection of intracoronary STK is used. Also 

of clinical importance was the observation that 

less time was required to deliver a therapeutic 

dose of STK, thus decreasing the time to 

reperfusion and possibly increasing the salvage of 

ischemic myocardium. Based on the results, and 

limitations of this study, the following 

recommendations for future research are offered: 

1. The investigator should ideally be 

available to speak with the patient or 
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family member as the patient enters the 

emergency room or cardiac catheterization 

lab in order_to make a primary assessment 

and determine the time of onset of chest 

pain as accurately as possible0 

20 Enlarge the sample size and population 

mix.. Due to the decrease in patients 

receiving STK as opposed to TPA, a 

multicenter trial may be necessary to 

obtain a statistically valid sample size., 

3.. Compare the efficacy of STK and TPA 

administered. by identical routes. STK, in 

the most recent literature, has been 

eclipsed by the relatively new "clot 
'..;·· 

specific" lysing agent TPA~ This agent's 

clot specificity has been shown to combine 

STK's proven efficacy with less risk of 

hemorrhage when given by the intravenous 

route. Due to the lower doses of STK 

required by intracoronary bolus injection, 

a comparison of PTA and STK given by 

intracoronary bolus injection is 

warranted. Cost effectiveness of the two 

agents should also be considered, since 
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TPA is very cos·tly ($4000 per dose) 

compared to STK ($100 per dose)u In 

addition, the availability of TPA is 

limited to larger institutions that can 

afford to stock it. Rural hospitals, when 

faced with patients with an acute 

myocardial infarction, can afford to 

administer STK whereas they may not be 

able to obtain or afford the costlier TPA. 

Both drugs are not used concurrently or 

subsequently. 

4 e Study difference of treatment time·s of 

subjects with angina who pad been educated 

as to what actions to take upon onset of 

chest pain (i.e. when chest pain begins, 

go immediately to the emergency room). 

The education of people who are at risk 

for an M.I. is vital. The public relies 

heavily on nurses as the source of health 

care teaching. Nurses have, for many 

years, recognized the rights of patients 

and clients of any age to be informed and 

active participants in health care 

(Pender, 1987). Nurses, particularly now 
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that health care is aimed towards 

prevention, are faced with the challenge 

of prevention of debilitating health 

problems through education. 
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TO: SUSAN R. LATON, R.N., B.S.N. 

FROM: DR. GEORGE S. SCHUS~~Q 
CHAIRMAN, HU~N AssU~ COMMITTEE 

Medical College of Georgia 
Augusta, Georgia 30912-4810 

Human Assurance Committee 
Institutional Review Board 

AA-130 
(404) 721-2592 

SUBJECT: CORONARY REPERFUSION FOLLOWING INTRACORONARY BOLUS INJECTION 
OF STREPTOKINASE: A TIME EFFICACY STUDY 

The above protocol has been examined and found to be exempt from 
formal review py the HU~J ASSURANCE COMMITTEE in accordance with 
the DHHS policy and the institutional assurance on file with the 
DHHS. 

An Affirmative Action I Equal Opportunity Institution A unit of the University System of Georgia 
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Streptokinase: A Time Efficacy Study 
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or 
Chairman 
University Hospital Institutional Review Board 
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1350 Walton Way 
Augusta, Georgia 30910-3599 
404;722-9011 
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Thrombolytic agents often reestablish patency 

and blood flow in occluded arteries if administered 

in less than six hours (h) after the onset of 

symptoms.. The purpose of this study was to 

investigate the relationship between time of 

administration of an intracoronary bolus '(ICB) 

injection of streptokinase (STK) and coronary 

reperfusion in patients with completely occluded 

coronary arteries in order to further define the 

time efficacy. A convenience sample of 24 subjects 

was studied retrospectively by a review of medical 

·records. All subjects received ICB STK (20,000 -

250,000 units) followed by a percutaneous 

transluminal coronary angioplasty.. Group I 

received STK in less than 4 h after onset of 

symptoms,_· and Group II received STK within 4-6 h. 

Chi-square analysis of data revealed no 

statistically significant difference in the 



incidence of reperfusion in the two groups. 

Reprefusion was not related to age, race, gender or 

dosage of STK administered. No complications 

occurredo The results indicated that STK given by 

the ICB route was similarly effective and safe in 

time periods of less than 4 h and 4-6ho 
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