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10 

An exploratory study design was used to describe 

the relationship between the degree of acute rejection 

and the presence of cardiac arrhythmias in cardiac 

transplant patients. The frequencies and types of 

cardiac arrhythmias were observed in relationship to the 

results of endomyocardial biopsy and the serum T cell 

levels. A retrospective primary review of records was 

conducted utilizing 42 cardiac transplant recipients 

with a total of 128 endomyocardial biopsy procedures, 

the unit of analysis. In general, more cardiac 

arrhythmias were recorded after endomyocardial biopsy 

than before and the majority were atrial type 

arrhythmias, followed by ventricular and junctional 

arrhythmias. The significant relationships occurred 

between conduction arrhythmias, both frequency and type, 

and acute rejection. However, very small numbers of 

conduction arrhythmias were reported. Previous 

relationships between cardiac arrhythmias in general and 

acute rejection were not supported, possibly due to the 

effects of cyclosporine (Sandimmune). 
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CHAPTER I 

INTRODUCTION 

Cardiac transplantation is now considered an 

established treatment for end-stage cardiac disease that 

is refractory to other forms of management (Kriett & 

Kaye, 1990). The effectiveness of this procedure has 

been due in large part to the development of the 

immunosuppressant agent cyclosporine (Sandimmune). This 

agent was approved by the Federal Drug Administration 

(FDA) in 1983 and subsequently there have been 

increasing numbers of medical centers with cardiac 

transplantation programs opened across the United 

States. From 1982 through 1989, 12,319 orthotopic 

cardiac transplant procedures have been reported to the 

International Society for Heart Transplantation, with 

2437 being performed within that last year (Kriett & 

Kaye, 1990). This increased number of cardiac 

transplant procedures has fostered an increase in the 

number of nurses who are providing care that requires 

unique knowledge and skill, including the assessment of 

signs and symptoms of acute rejection. 

Cardiac transplantation started in 1905 when Carrel 

and Guthrie transplanted the heart of a small dog into 

the neck of a larger dog. The implanted heart in this 

animal functioned normally for several days, but 



12 

eventually cardiac activity stopped (Funk, 1986). The 

first live donor human-to-human cardiac transplant was 

performed by Dr. Christiaan Barnard in 1967 (Murdock et 

al., 1987). Within the first year following Dr. 

Barnard's successful human cardiac transplantation, 

approximately 40 transplant programs developed 

throughout the world. However, postoperative 

management of the cardiac transplant patient proved to 

be very difficult due to the problems of rejection of 

the graft and infection secondary to immunosuppression. 

Therefore, research and development continues so as to 

improve the success of cardiac transplantation. The 

result of this continuing research has been stricter 

patient selection criteria and improved prevention, 

diagnosis and management of transplant rejection (Funk, 

1986). 

A major development in the diagnosis of cardiac 

transplant rejection is the right ventricular 

endomyocardial biopsy. This invasive, medical procedure 

has made it possible to detect and treat acute rejection 

before the patient develops clinical manifestations of 

rejection such as right-sided congestive heart failure 

and cardiac arrhythmias. The endomyocardial biopsy is 

currently considered to be a standard from which to 

diagnose acute rejection (Dawkins et al., 1985). 

However, usefulness of the biopsy is limited by 
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invasiveness and episodic random sampling of the 

endomyocardium, thus nurses' and physicians' 

observations of clinical manifestations of rejection 

continue to be a critical element of care. 

Clinical manifestations exhibited by the cardiac 

transplant patient vary according to the type and 

severity of the rejection episode. "Rejection is the 

process by which the immune system attacks the 

transplanted heart, which it sees as a foreign intruder" 

(Funk, 1986). Three types of transplanted allograft 

heart rejection are described based on the time of 

occurrence and the type of immunologic mechanisms. 

These three types of rejection are hyperacute, chronic 

and acute. 

Hyperacute rejection will often happen in the 

operating room and is an immediate threat to survival of 

the patient. This type of rejection is due to the 

presence of preformed cytotoxic antibodies, as in ABO-

incompatibility (Funk, 1986). 

The next type of rejection is chronic rejection 

which is thought to be caused by immune-mediated injury 

to the coronary arteries which eventually leads to 

diffuse coronary artery disease. The exact mechanism is 

unknown, however, it is probably a low-grade immunologic 

response that is not adequately controlled with 

immunosuppression (Murdock et al., 1987). 
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The most common type of rejection is acute 

rejection which occurs with the greatest frequency and 

severity during the first six to eight weeks after 

transplantation and is currently diagnosed utilizing the 

invasive technique of endomyocardial biopsy. Acute 

rejection is due to a cell-mediated immune response with 

the allograft heart being interpreted as an antigen 

(Murdock et al., 1987). 

Because of this cell-mediated immune response, 

another method for detecting the presence of acute 

rejection is the analysis of serum thymus-derived 

lymphocytes (T cells). The level of circulating T cells 

has been closely correlated to the degree of acute 

rejection by endomyocardial biopsy for up to six weeks 

postoperatively (Oyer et al., 1979). This laboratory 

procedure may be done daily, however, it is an invasive, 

expensive procedure and is accurate only for the first 

six weeks postoperatively. Also noted in the literature 

by Wahlers, et al. (1986) is that this method of 

monitoring for acute rejection is only reliable in the 

absence of infection. An additional disadvantage for 

the clinician at the bedside is that the laboratory 

results may be delayed or temporarily unavailable. 

Although the endomyocardial biopsy continues as the 

diagnostic tool for acute allograft rejection, several 

concerns remain. The histologic class of rejection, or 
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degree of rejection, has not been shown to correlate 

well with most clinical manifestations. One reason is 

thought to be the inherent sampling error of the biopsy. 

One example of this limitation has been demonstrated by 

Novitzky, Rose, Cooper, & Reichart (1986) . The 

researchers studied the histopathologic consequences of 

endomyocardial biopsy in nine normal, nontransplanted 

baboon hearts. Five biopsy samples were taken from the 

right ventricle utilizing a standard bioptome with each 

biopsy procedure. The researchers found that the 

inflammatory response to the trauma of biopsy itself may 

lead to a histopathologic picture that "strongly 

resembles or may be indistinguishable from that of acute 

rejection" (Novitzky, Rose, Cooper, & Reichart, 1986, p. 

80). This finding may be especially apparent in 

clinical practice since endomyocardial biopsies tend to 

be taken from the same area at the apex of the right 

ventricle. Novitzky, Rose, Cooper, & Reichart (1986) 

conclude that the endomyocardial biopsy should not be 

the only method of monitoring for acute rejection in the 

cardiac transplant patient. 

Acute rejection is the focus of this research since 

it remains a leading cause of death in cardiac 

transplant patients (Kriett & Kaye, 1990). 

Endomyocardial biopsy and serum T cell levels are 

extremely useful in monitoring the patient for 
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rejection, however the clinician should not be limited 

to these results alone. Other manifestations of acute 

rejection need be present to confirm a diagnosis of 

acute rejection. Because acute rejection often occurs 

in the first six to eight weeks after transplantation, 

the patient is usually being monitored quite closely. 

While in the critical care unit and the telemetry unit, 

a useful clinical sign of acute rejection may be cardiac 

arrhythmias. Schroeder, Berke, Graham, Rider, & 

Harrison (1974) described a relationship between acute 

rejection in general and cardiac arrhythmias. This 

research was conducted prior to the development of the 

endomyocardial biopsy. Also the subjects in this 

research were then treated with the immunosuppressants 

azathioprine (Imuran), corticosteriods and 

antithymocytic globulin (ATG). Currently, heart 

transplant patients are being immunosuppressed with 

cyclosporine and a combination of the aforementioned 

three drugs. There has been very little research 

relating the presence of cardiac arrhythmias in acute 

rejection since that time. 

Statement of Problem 

Cardiac arrhythmias, one clinical manifestation of 

acute rejection in the transplanted allograft heart, 

have not been documented since the combined 
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immunosuppresant treatment modality of azathioprine, 

corticosteroids and cyclosporine. Since increasing 

numbers of nurses in critical care areas are being 

charged with the responsibility of meeting the unique 

needs of the cardiac transplant patient, clinical 

manifestations, especially cardiac arrhythmias, may aid 

in the bedside assessment and planning of care of the 

cardiac transplant patient. 

Purpose 

The purpose of this study was to describe the 

relationship between the degree of acute rejection and 

the presence of cardiac arrhythmias. The frequencies 

and types of cardiac arrhythmias were recorded in 

relationship to the results of endomyocardial biopsy and 

the serum T cell levels in the uncomplicated cardiac 

transplant patient. 

Research Questions 

This study was designed to investigate the 

following research questions: 

Is there a relationship between acute rejection 

based on endomyocardial biopsy and the frequency of 

cardiac arrhythmias? 

Is there a relationship between acute rejection 

based on endomyocardial biopsy and the types of cardiac 
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arrhythmias? 

Is there a relationship between acute rejection 

based on serum T cell levels and the frequency of 

cardiac arrhythmias? 

Is there a relationship between acute rejection 

based on serum T cell levels and the types of cardiac 

arrhythmias? 

Significance of Research 

Acute rejection continues as a major cause of death 

within the first year after cardiac transplantation. 

The most frequent occurrence of acute rejection is 

within the first few weeks following transplantation and 

then becomes progressively less common. Frequent 

monitoring by the clinician during this time may reveal 

clinical signs and symptoms of rejection prior to or 

between endomyocardial biopsy procedures. Therefore, 

knowledge of clinical manifestations in relationship to 

the degree of acute rejection may prove invaluable as an 

assessment technique in the care of cardiac transplant 

patients. 

There are many clinical signs and symptoms 

described for acute rejection in general. These include 

subjective complaints and findings from invasive and 

noninvasive physical examination. The subjective 

complaints frequently include symptoms of dyspnea on 
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exertion and a sudden onset of fatigue. The patient may 

also complain of abdominal pain and shortness of breath 

at rest (Murdock et al., 1987). 

The physical findings, both invasive and 

noninvasive, are those associated with congestive heart 

failure such as jugular venous distension, hepatic 

enlargement and tenderness, peripheral edema, pulmonary 

congestion and abnormal heart sounds such as an S3. 

Radiologic findings include cardiomegaly with primarily 

right heart dilatation and pulmonary congestion (Murdock 

et al., 1987). Right atrial and right ventricular end-

diastolic pressures are usually elevated. The pulmonary 

capillary wedge pressure is also elevated and often 

approximates the other heart pressures (Murdock et al., 

1987). 

Electrocardiogram abnormalities also have been 

indicated in acute rejection. The most common 

electrocardiogram abnormality documented by research was 

a decrease in voltage and poor R-wave progression 

(Griepp, stinson, Dong, Clark, & Shumway, 1971). 

However, this abnormality was documented while patients 

were immunosuppressed with azathioprine. Since the 

advent of cyclosporine, this voltage change is much less 

definitive of acute rejection. Cardiac arrhythmias have 

been indicated as a manifestation of acute rejection in 

general (Schroeder, Berke, Graham, Rider, & Harrison, 
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1974). As mentioned earlier, the relationship between 

frequency and types of arrhythmias and the degree of 

acute rejection has not been documented, especially 

since the advent of cyclosporine. 

The nurse's ability to assess for possible 

rejection at the bedside would aid in planning the care 

of the cardiac transplant patient. If there is a 

relationship between the frequency and type of 

arrhythmia and the degree of acute rejection, the nurse 

may be better equipped to further plan care and 

intervene without depending on the results of periodic 

endomyocardial biopsy results. Also, with the 

previously discussed limitations of the endomyocardial 

biopsy, delineating this relationship could be a 

valuable tool from which to evaluate and document 

resolving or developing acute rejection without 

depending solely on the results of frequent biopsy 

procedures. 

Summary 

With the increasing numbers of cardiac transplant 

programs, a larger number of nurses will be responsible 

for planning the care of cardiac transplant patients. 

The clinical manifestations of acute rejection, 

especially cardiac arrhythmias, have not been 

systematically studied for diagnostic use by the 
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clinician for planning patient interventions. 

The success of cardiac transplantation is largely 

due to the ability of clinicians to recognize and 

effectively treat acute rejection. Since the 

endomyocardial biopsy is not recommended to be the sole 

method of monitoring acute rejection, further research 

of the relationship between cardiac arrhythmias and 

degree of rejection is indicated. 
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CHAPTER II 

LITERATURE REVIEW AND 

CONCEPTUAL PERSPECTIVE 

Cardiac transplantation began with the implantation 

of the heart of a small dog into the neck of a larger 

dog by Carrel and Guthrie in 1905 (Funk, 1986). carrel 

and Guthrie's work was followed up by the research team 

Mann, Priestly, Markowitz, & Yater in 1933. These 

researchers implanted the hearts of small puppies into 

the necks of larger dogs. The implanted hearts 

functioned normally for four to six days, however, 

cardiac activity eventually stopped in each of the 

implanted hearts. Following removal, examination 

indicated that the implanted hearts were edematous, 

hemorrhagic and heavily infiltrated with mononuclear 

cells. 

Animal research continued until 1967 when Dr. 

Christiaan Barnard successfully performed the first 

human-to-human cardiac transplant in a 58 year old man. 

The man died of myocardial ischemia with the postmortem 

examination uncovering severe coronary artery disease 

(Thomson, 1969). In the first years following Dr. 

Barnard's successful implantation, difficulty in the 

postoperative care of the cardiac transplant patient 

emerged as a significant obstacle with one-year survival 
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at only 22 percent (Funk, 1986). A few cardiac 

transplant centers continued research and developed 

advancements of care including, improved patient 

selection criteria, better prevention, diagnosis and 

management of rejection and reduction of complications 

of infection related to immunosuppression. 

Rejection of the Donor Heart 

Rejection of the transplanted donor heart by the 

recipient's immune system was and continues to be the 

major complication in the survival of the cardiac 

transplant patient. Three types of rejection have been 

identified by immunologic mechanism and time of 

occurrence. These types have been described as 

hyperacute, chronic and acute. 

Hyperacute rejection, is a rapid type of rejection 

due to the presence of preformed cytotoxic antibodies 

which are directed against the A or B antigens of the 

cells resulting in immediate destruction (Murdock et 

al., 1987). Recently however, hyperacute rejection has 

also been demonstrated by a second type of preformed 

cytotoxic antibodies which are directed against the HLA 

system (human leukocyte associated antigens), 

specifically the class I antigens. In a case report 

described by Weil, Clarke, Iwaki, & Porter (1981) a 

patient that was ABO compatible with the donor developed 
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hyperacute rejection with preformed cytotoxic antibodies 

against class I HLA antigens. The result of hyperacute 

rejection is thrombosis and ischemic organ failure due 

to the coronary arteries containing relatively increased 

quantities of the AB antigens and the HLA antigens 

(Weil, Clarke, Iwaki, & Porter, 1981). Prior screening 

of all potential recipients for cytotoxic antibodies 

against the potential donor, including HLA and ABO 

compatibility, is indicated to eliminate hyperacute 

rejection (Murdock et al., 1987). 

Chronic rejection was first documented when a 

cardiac transplant patient of Dr. Christiaan Barnard's 

died of myocardial ischemia 19 months after 

implantation. Autopsy indicated severe, diffuse 

coronary artery disease (Thomson, 1969). The mechanism 

of chronic rejection is probably a low-grade immunologic 

response that is not adequately immunosuppressed with 

current therapy. The exact immunologic response is 

unknown. Chronic rejection limits long-term survival 

due to manifestations of ischemic heart disease. The 

transplant patient does not suffer chest pain as an 

indicator of the damage because of the denervation of 

the heart implant. (Murdock et al., 1987). 

Acute rejection is the most common type of 

rejection affecting first year survival rates of the 

cardiac transplant patient. Therefore, the focus of 
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this study centers with the process and manifestations 

of acute rejection. Acute rejection was first described 

by Mann, Priestly, Markowitz, & Yater (1933) and was 

reportedly caused by some 'biological factor'. 

Considerable progress has been made in understanding the 

immunologic mechanisms of acute rejection since this 

first description in 1933. Acute rejection begins when 

antigens that are present on the surface of cells of the 

transplanted heart are recognized as being foreign by 

the helper T lymphocytes (T cells) of the recipients 

cell-mediated immune system. These antigens are 

generally the HLA antigens of the donor heart. This 

recognition may involve an interaction between 

phagocytic cells such as macrophages and precursor cells 

of the helper T lymphocyte. The macrophages present 

then release a lymphokine, interleukin 1 (IL-l) which 

causes the helper T cell to mature, proliferate and 

differentiate (Mason, 1983). These mature helper T 

cells secrete a second type of lymphokine known as 

interleukin 2 (IL-2) which reacts with cytotoxic T cells 

and causes proliferation and activation of the cytotoxic 

T cells (Vander, Sherman & Luciano, 1985). These 

activated cytotoxic T cells are capable of destroying 

their target cells when they combine with the HLA 

antigen on the surface of the transplanted tissue. The 

accumulation and cytotoxic effects of these cytotoxic T 
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cells together produce the phenomenon of acute cardiac 

transplant rejection (Mason, 1983). In addition to 

activating cytotoxic T cells, IL-2 causes the helper T 

cells to further proliferate and release additional 

lymphokines. These lymphokines promote the immune 

response further through their effect of nonspecific 

cells, B cells and other T cells (Metgzer & Hoffman, 

1988). If the process of acute rejection is not 

prevented or is left untreated it leads to cellular 

ischemia and necrosis of the tissue resulting in 

allograft failure. 

Immunosuppression Therapy 

Immunosuppressive agents are used both to prevent 

rejection and to treat established rejection. 

Initially, cardiac transplant patients were treated with 

a combination of azathioprine (Imuran) and a 

corticosteroid, usually prednisone. Cyclosporine was 

introduced in 1983 and since that time the current 

therapy that has developed is referred to as triple 

therapy. Triple therapy is a regimen that was developed 

in order to help reduce the individual toxicity of any 

one particular agent (Murdock et al., 1987). 

Among the first immunosuppressive agents used were 

the corticosteroids. These agents have several 

immunosuppressive properties. Snyder and Unanue (1982) 



27 

examined the effects of corticosteroids on macrophage 

expression of I region associated antigens (la) and 

production of interleukin 1 (IL-1). The researchers 

found that corticosteroids significantly suppressed the 

production of IL-1 at therapeutic dosages of the 

individual agents (hydrocortisone and prednisone) and 

effectively impaired antigen recognition. Another 

research study indicated that at very high doses, 

corticosteriods interfere with the cell membrane 

function of lymphocytes (Jacob, 1985). Thus, the 

lymphocytes are no longer attracted to the allograft 

heart. These combined actions make corticosteroids very 

useful in both preventing and reversing rejection. 

Azathioprine is another agent commonly used with 

success in prevention of rejection. It is an agent that 

has been used since the early days of cardiac 

transplantation. Azathioprine acts as an antimetabolite 

to DNA synthesis and prevents rapid cell division that 

accompanies the immune response, thus blunting the 

ability to generate cytotoxic T cells. However, it also 

effects other rapidly dividing cells of the body. Bone 

marrow suppression causing neutropenia is a side effect 

of azathioprine, resulting in increased patient 

susceptibility to infection (Murdock et al., 1987). 

Cyclosporine was approved by the FDA in 1983 as an 

immunosuppressive agent. Instead of having a broad-



28 

spectrum approach to immunosuppression, as with the 

other two agents discussed, cyclosporine is much more 

specific. It's immunosuppressant mechanism of action is 

to inhibit IL-2 and, to a lesser extent, IL-1. 

Development of activated cytotoxic T cells is therefore 

effectively prevented. Bunjes, Hardt, Rollinghoff & 

Wagner (1981) demonstrated this effect in vitro 

utilizing cultured mice cells. The specific effects of 

cyclosporine included a blockade of IL-2 released from 

mature helper T cells and the inhibition of IL-1 

released from splenic la macrophage cells. Patient 

infection is therefore less of a problem because 

cyclosporine has little effect on phagocytosis and bone 

marrow suppression (Murdock et al., 1987). 

The three immunosuppressive agents described above 

are best used in the prevention of acute rejection, 

although corticosteroids can also be effective in 

reversing rejection. Another agent that may be 

utilized for reversing rejection episodes is a T cell 

antibody that renders the T cell immunologically 

inactive. The most common preparation is antithymocytic 

globulin (ATG). ATG is made by immunizing animals with 

T cells obtained from thymus glands harvested from 

children undergoing cardiac surgery, from cultured 

lymphoblasts, or from aborted fetal thymus glands. It 

is used both for treating and preventing rejection. 
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There are however many undesirable side effects with the 

use of ATG because it contains more than just anti-T 

cell antibodies. Even with extensive purification 

techniques, other components of serum and antibodies 

against blood components, especially platelets, are 

present (Murdock et al., 1987). 

Monitoring of Acute Rejection 

Even with the development of the immunosuppressive 

agents, acute rejection is still a major cause of death 

and the major reason for reduced long term survival. 

Therefore, invasive methods of monitoring for acute 

rejection were developed, such as the endomyocardial 

biopsy and serum T cell levels. The most recent of 

these two monitoring methods is the endomyocardial 

biopsy. 

The endomyocardial biopsy introduced by Caves, 

Stinson, Billingham, Rider, & Shumway in 1973 has been 

shown to be valuable in the management of patients with 

cardiac transplants. The endomyocardial biopsy is a 

major diagnostic tool to monitor acute rejection and is 

therefore a routine procedure for every cardiac 

transplant patient. The procedure involves passing a 

specially developed tool, the cardiac bioptome, through 

a nine French introducer positioned in the right 

internal jugular vein. The bioptome is advanced under 
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fluoroscopy into the right ventricle and four or five 

pieces of endocardium are removed from the septal side 

of the right ventricle. The specimens of endocardium 

obtained by the bioptome are submitted for histologic 

analysis (Murdock et al., 1987). Information provided 

by direct microscopic examination of the allograft heart 

tissue permits monitoring for acute rejection. The 

histologic hallmark of acute rejection is the presence 

of lymphocytic (mononuclear) infiltration into the 

myocardium. Other histologic changes, such as myofibril 

edema or necrosis, may characterize the severity of the 

rejection episode (Oyer et al., 1979). The cytoplasm of 

these activated mononuclear cells stain positive with 

methyl green-pyronine (pyroninophilic), indicating 

activation. 

Acute rejection is graded on three levels based on 

pathologic report of the cardiac allograft tissue 

obtained by endomyocardial biopsy. Mild rejection is 

indicated by the presence of activated mononuclear 

infiltration with pyroninophilic cytoplasm. There is 

also evidence of interstitial and endocardial edema at 

this level. Myocyte damage or necrosis plus the 

activated, pyroninophilic mononuclear infiltration/ is 

evidence of moderate rejection. Severe rejection is 

observed with extensive mononuclear infiltration plus 

neutrophils. There is also myocyte necrosis and various 
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degrees of intramyocardial edema and/or hemorrhage due 

to vascular damage (Billingham, 1981). Wahlers et al., 

(1986) described utilization of a similar histologic 

grading system for the endomyocardial biopsy, only 

differing with the addition of a none and other 

category. 

The changes and degrees described above are those 

observed in patients treated with azathioprine and 

corticosteroids. Many researchers are discovering 

differences of the histologic pattern in patients 

treated with cyclosporine (Ueda et al., 1985). 

Herskowitz et al., (1987) notes that the histologic 

pattern of rejection in biopsies from patients treated 

with cyclosporine is not fully delineated. The 

researchers analyzed 176 consecutive endomyocardial 

biopsies from 19 transplant recipients receiving 

cyclosporine as their primary immunosuppressive agent. 

The conclusion is that serial endomyocardial biopsies in 

patients receiving cyclosporine suggest that the 

"classical histologic findings may be less common and 

that- rejection episodes develop more slowly than with 

conventional immunosuppression therapy (azathioprine and 

corticosteroids)" (p. 133). Billingham (1981) also 

notes the differences in histologic pattern in patients 

treated with cyclosporine such as, a slower development 

of infiltration, pyroninophilic cell infiltration that 
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may not be acute rejection and lingering myocyte damage 

after resolution of the acute rejection episode. 

Researchers are currently attempting to clarify the 

histologic pattern of the endomyocardial biopsy with the 

use of cyclosporine. 

Another measurement of acute rejection is based on 

the measurement of circulating T cells. This assay is 

generally performed on a daily basis and provides 

assessment of the recipient's immune status. Oyer et 

al., (1979) has shown that circulating T cell levels are 

"markedly and uniformly" reduced within five days 

postoperatively in heart transplant recipients that 

received ATG (p. 298). Furthermore, a close 

correlation has been established between the time of 

subsequent significant elevations in circulating T cell 

fraction and the time of onset of histologically 

detectable rejection (Oyer et al., 1979). This research 

study was also conducted prior to the use of 

cyclosporine, which may affect circulating T cell serum 

levels. 

The Conceptual Perspective 

The conceptual perspective, Figure 1, depicts the 

constructs, concepts and operational indicators. The 

conceptual perspective is structured according to Gibbs 

(1972), in which the highest level of abstraction, the 
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Figure 1. Conceptual Perspective of Rejection 
in the Allograft Heart. 
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construct level, is at the top of the framework. The 

construct units are then linked vertically to more 

clearly defined concepts. The concept units are linked 

to empirical indicators or variables. Gibbs (1972) 

describes that in a conceptual framework the upper level 

constructs are also connected horizontally by axioms, or 

established principles. Since the highest abstraction 

in this model utilizes only one construct, the term 

conceptual perspective is utilized. The concepts are 

horizontally linked by propositions or reported 

relationships between them. The relational links at the 

empirical or operational level are being proposed and 

explored. 

The theoretical construct is Rejection. Moving 

down the perspective from the construct unit Rejection, 

the concept is Acute Rejection. Continuing down the 

perspective Acute Rejection is divided into Laboratory 

Manifestations and Clinical Manifestations. Laboratory 

Manifestations is further divided into Histologic 

Changes and Cell-Mediated Immune Response. These units 

are then operationalized as the Degree of Acute 

Rejection and the Level of Serum T Cells respectively. 

On the right side of the perspective from Clinical 

Manifestations is Cardiac Arrhythmias, one clinical 

manifestation of acute rejection. Cardiac Arrhythmias 

are then operationalized as the types and frequencies of 
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cardiac arrhythmias. 

The operational level of the conceptual perspective 

illustrates the potential relationships between clinical 

and laboratory manifestations. Griepp, Stinson, Dong, 

Clark & Shumway (1971) suggested that clinical 

manifestations of acute rejection such as cardiac 

arrhythmias are a result of the histologic changes 

occurring during acute rejection. Schroeder, Berke, 

Graham, Rider & Harrison (1974) have shown a 

relationship between cardiac arrhythmias and episodes of 

acute rejection. However, the relationship between the 

types and frequencies of cardiac arrhythmias and degree 

of acute rejection remains questionable and is the 

purpose of this research. The operational level of the 

perspective will be described in greater detail in 

Chapter 3. 

Construct Level 

Rejection refers to the reaction of all 

transplanted organs with the recipient's immune system. 

Because the donor heart is not identical to the 

recipient, the recipient's immunologic system will 

attack the foreign tissue, creating allograft failure 

(Futterman, 1988). 
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Concept. Level 

Acute Rejection, at the concept level, occurs in 

distinct time periods and mechanisms. Acute rejection 

generally occurs during the first few weeks following 

transplantation and is initiated by the cell-mediated 

immune response to destroy the donor heart (Metzger & 

Hoffman, 1988). 

Laboratory Manifestations are signs and symptoms of 

acute rejection only detectable by utilizing laboratory 

studies and procedures. The laboratory manifestations 

are the standards of measurement used to monitor for 

episodes of acute rejection. 

Clinical Manifestations refers to those observable, 

physical signs and symptoms reflective of the failing 

allograft heart. Early detection of clinical 

manifestations of acute rejection are becoming more 

important to the bedside clinician in order to assess 

and plan the immediate care of the cardiac transplant 

patient. 

Laboratory Manifestations and Clinical 

Manifestations have been described by many researchers 

suggesting a clear, positive relationship between them. 

Griepp, Stinson, Dong, Clark & Shumway (1971) suggested 

that the cause of the clinical manifestations are the 

result of the microscopic findings in laboratory 

testing. 
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Laboratory Manifestations is divided into 

Histologic Changes and Cell-Mediated Immune Response. 

Both units are manifestations of acute rejection that 

are detected utilizing laboratory procedures. 

Histologic Changes refer to the cell-mediated immune 

response directed at the donor allograft heart as 

detected by endomyocardial biopsy. The infiltration of 

mononuclear cells into the endomyocardial tissue, as 

described for the degrees of acute rejection, are the 

defining characteristics of acute rejection. The Cell-

Mediated Immune Response is defined as the specific T 

cell level in the serum of the cardiac transplant 

recipient. This is a direct indicator of the 

recipient's immune response. Histologic Changes and the 

Cell-Mediated Immune Response have been positively 

correlated by Oyer et al., (1979). Therefore, the 

relationship between these two responses will not be 

explored in this study. 

Cardiac arrhythmias are one of many clinical 

manifestations of acute rejection. Cardiac Arrhythmias 

are defined as irregular heart actions caused by 

physiological or pathological disturbances in the 

discharge of cardiac impulses from the sinoatrial node 

or their transmission through conductive tissue of the 

heart (Conover, 1984). 

A positive relationship between the Histologic 



38 

Changes, the Cell-Mediated Immune Response and Cardiac 

Arrhythmias. Griepp, Stinson, Dong, Clark & Shumway 

(1971) offer the possible cause of cardiac arrhythmias 

in the transplanted heart as infiltration of mononuclear 

cells into the electrical conduction tissue of the 

heart. Lower, Dong St Glazener (1966) reported that 29 

of 50 homografted canine hearts demonstrated some form 

of arrhythmia during daily electrocardiographic 

monitoring. These arrhythmias were reported in 

relationship to rejection episodes. In a research study 

of 45 human cardiac transplant recipients, Schroeder, 

Berke, Graham, Rider & Harrison (1974) found that atrial 

arrhythmias were detected in 72 percent of patients and 

were frequently associated with acute rejection 

episodes. Junctional and ventricular arrhythmias 

occurred less commonly in this population. 

Operational Level 

Acute rejection was indexed as degree, which 

referred to the grade or level of acute rejection as 

diagnosed by endomyocardial biopsy and noted on the 

pathology report. The five possible degrees of acute 

rejection were none, mild, moderate and severe as 

defined by Billingham (1981). A category of other was 

used when the pathologist reported a histologic finding 

that did not meet the criteria for the established four 
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categories. These degrees were determined by the 

histologic changes that had occurred in the right 

ventricle of the donor allograft heart. A complete 

definition of the categories utilized is presented in 

Appendix A. 

Level of serum T cells was defined as the 

percentage or absolute number of circulating T cells in 

the recipients serum as determined by laboratory serum 

assay. The four reported values of circulating serum T 

cells were the total percentage of T cells, the absolute 

number of T cells, the percentage of helper T cells and 

the percentage of suppressor T cells. Theoretically, 

the level of circulating T cells may be a direct 

determinant of the cell-mediated immune response of the 

recipient. 

The type of cardiac arrhythmia referred to the 

category of arrhythmia such as, atrial, junctional, 

ventricular, conduction and other arrhythmias. These 

types of arrhythmias were noted on 12-lead 

electrocardiogram, rhythm strip telemetry monitoring or 

physician's and nurse's progress notes. 

The frequency of cardiac arrhythmias was defined as 

the number of times each type of arrhythmia occurred. 

The catagories of occurrence were rare (one or two in 

eight hours), occasional (<six per minute), frequent 

(>six per minute), self-limited (<15 seconds) and 
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sustained (>15 seconds). These catagories were 

necessitated by the coding and the form of record 

keeping in the research setting. 

Operational Level Definitions 

The types of cardiac arrhythmias are in order of 

increasing severity. The following are definitions for 

the types of cardiac arrhythmias: 

Atrialj a cardiac arrhythmia which originates in the 

atria of the heart, including the sinus node. 

Junctional: a cardiac arrhythmia which originates in 

the junctional or atrioventricular node of the heart. 

Ventricular: a cardiac arrhythmia which originates in 

the ventricles of the heart. 

Conduction: a block or interruption in the conduction 

pathways of the heart resulting in a cardiac arrhythmia. 

These would include cardiac arrhythmias such as, 

atrioventricular blocks and bundle branch blocks. 

Other: any cardiac arrythmia which does not clearly 

meet the definitions of the previously defined types of 

cardiac arrhythmias such as, supraventricular 

tachycardia, fusion beats and aberrant pathways. 

The frequencies of cardiac arrhythmias are defined 

in order of increasing severity. The following are 

definitions for the catagories of frequency of cardiac 

arrhythmias: 
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Rare; one type of cardiac arrhythmia which occurs one 

or more times in eight hours, but not more than one per 

minute. 

Occasional: one type of cardiac arrhythmia which occurs 

less than or equal to six times per minute. 

Frequent: one type of cardiac arrhythmia which occurs 

more than six times per minute, but not continuously. 

Self-limited: one type of cardiac arrhythmia which 

occurs constantly for less than or equal to 15 seconds 

and then spontaneously resolves. 

Sustained: one type of cardiac arrhythmia which occurs 

constantly for more than 15 seconds and may or may not 

spontaneously resolve. 

Summary 

The literature reviewed described the physiologic 

mechanisms of acute rejection and the procedures and 

agents to either prevent or reverse acute rejection. 

Recently, however, the use of invasive methods of 

monitoring acute rejection tends to be encouraged even 

though the clinical manifestations of acute rejection 

are documented in the literature starting in the early 

197O's. Since the introduction of cyclosporine in 1983, 

the invasive methods of monitoring acute rejection are 

unclear. The need exists to define the clinical 

manifestations of acute rejection, specifically cardiac 
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arrhythmias while the heart transplant patient is on 

cyclosporine, for proper bedside assessment, 

intervention and evaluation. 

A conceptual perspective, which illustrates the 

relationships that have been demonstrated by the 

literature reviewed, was presented. Both the laboratory 

and clinical manifestations of acute rejection were 

described. The operational level, the focus of this 

research study, was also described. 
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CHAPTER III 

METHODOLOGY 

The study design, sample, setting, and data 

collection procedures are presented in this chapter. 

The plan for data analysis is also discussed. 

Study Design 

This study was based on an exploratory research 

design, utilizing retrospective primary analysis of 

existing records. The main focus was to describe 

whether or not a relationship existed between the degree 

of acute rejection, as determined by endomyocardial 

biopsy and level of serum T cells, and the types and 

frequencies of cardiac arrhythmias. 

Information was obtained from a retrospective 

review of existing hospital records. More specifically, 

data were collected from nursing flow charts, 

physicians' order sheets, progress notes, pathology 

reports, and electrocardiographic (ECG) recordings that 

were included in hospital records. 

Information from established records was 

advantageous in that existing records were an economic 

source of information. However, since the data 

collector was not responsible for recording information 

on the records, there was a possibility of systematic 



biases in the records, such as 'selective deposit' and 

•selective survival' of information (Polit & Hungler, 

1987). These biases may occur due to unintentional or 

intentional incompleteness of records by the record 

keepers. This researcher attempted to identify these 

possible biases, through careful, systematic review of 

the records. 

Another possible limitation to utilizing existing 

records may be the use of codes and symbols that had 

meaning to the record keeper but may not have meaning to 

the researcher. As stated by Benoliel, McCorkle, & 

Young (1980), 'idiosyncratic methods* of record keeping 

occur among various institutions. This limitation was 

not a problem as the researcher was very familiar with 

the record keeping and coding system of the research 

setting. 

The exploratory nature of the study allowed for 

the use of existing records. Exploring and describing 

the current relationship between acute rejection and 

cardiac arrhythmias is indicated before a more 

explanatory approach is undertaken. 

Sample and Setting 

The target population was uncomplicated orthotopic 

cardiac transplant patients from a university medical 

center in the southwestern United States. An 
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uncomplicated cardiac transplant patient was defined as 

a patient, following orthotopic cardiac transplantation, 

who did not return to surgery and did not develop a 

bacteremia or septicemia immediately postoperatively. 

The cardiac transplant patients studied were those who 

had an acceptable donor heart ischemic time (< 270 

minutes) and were immunosuppressed with the triple 

therapy regimen immediately postoperatively. The sample 

consisted of 42 cardiac transplant patients who received 

their donor heart between April, 1985 and September, 

1987 and who received at least two endomyocardial 

biopsies. Biopsies in the institution utilized were 

obtained 3 days post transplantation and at least every 

week until discharge. Data were collected for all 

biopsies during which the subject's heart rhythm was 

being continuously monitored, for no more than four 

weeks. Beyond the four weeks either the subject's heart 

rhythm was no longer being monitored or because the 

subject had one or more complications that would impede 

the data collection and confound results. 

Triple therapy immunosuppression included the drugs 

cyclosporine, azathioprine, and a corticosteroid. The 

reason for the requirement of triple therapy is that 

each of these immunosuppressive agents acts on the 

immune system differently and therefore affects the 

acute rejection response. Triple therapy is the most 
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current form of immunosuppression being utilized with 

effective results. 

Protection of Human Subjects 

The hospital records of the subjects were 

identified by numbers known only by the data collector. 

Confidentiality and anonymity of subjects was 

maintained. The College of Nursing Ethical Review 

Committee approved the study (Appendix B). Permission 

and access to records was obtained from the institution 

utilized prior to proceeding with data collection 

(Appendix C). 

Instruments 

Three data collection forms, the Data Sheet, the 

Biopsy Worksheet and the Arrhythmia Worksheet (Appendix 

D), were employed to systematically gather data from the 

existing hospital records of the subjects described. 

The Data Sheet contained general demographic and 

criterion information. The Biopsy and Arrhythmia 

Worksheets contained more specific information about 

each endomyocardial biopsy and cardiac arrhythmia, the 

actual units of analysis. 

The Data Sheet contained demographic and criterion 

data of the cardiac transplant subject. The variables 

of age and sex were collected on the recipient and the 
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donor. The criterion data included, the date and time 

of transplantation, the ischemic and cardiopulmonary 

bypass time, the blood type of donor and recipient and 

the immediate postoperative immunosuppression therapy. 

The criterion data were collected as verification for 

the specified sample criteria of an uncomplicated 

cardiac transplant patient. Space entitled 

•investigator field notes' was also included for 

unanticipated information, such as a history of diabetes 

mellitus or other chronic diseases. 

The Biopsy and Arrhythmia Worksheets consisted of 

specific data required for the purpose of this study. 

One copy of each form per biopsy was utilized; thus, 

there were at least two of each of the forms per 

subject. The data collected on the Biopsy Worksheet 

included the date and time of endomyocardial biopsy and 

the biopsy result according to the pathology report. 

The percentages and absolute serum levels of T cells 

were then collected, 24 hours before and after 

endomyocardial biopsy. Other extraneous serum levels 

that may have related to either acute rejection or to 

cardiac arrhythmias were collected at intervals of 24 

hours prior to and following the biopsy. 

The Arrhythmia Worksheet was used to record the 

types and frequencies of cardiac arrhythmias occurring 

no more than 24 hours before and 24 hours after the 
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biopsy. These data were obtained from either nursing 

notes/flow sheet, rhythm strip documentation, or 12-lead 

ECG. 

Data for all of the variables were collected either 

24 hours before or after the endomyocardial biopsy 

because the biopsy is considered the standard of measure 

for acute rejection. The endomyocardial biopsy itself 

may create cardiac arrhythmias as a result of cardiac 

muscle cell irritation and damage, therefore, the data 

were analyzed independently before and after 

endomyocardial biopsy. 

Content validity of the data collection forms was 

assessed by a panel of 10 experts, with a 93% agreement 

on usefulness and clarity of items. The panel of 10 

experts consisted of registered nurses with varying 

basic education with no less than two years work 

experience on the cardiac transplant unit of the 

institution utilized for the study, licensed practical 

nurses with in-depth cardiac transplant telemetry 

monitoring skills from the same institution and 

registered nurses with master of science degrees with 

expert cardiac transplant knowledge. 

Data Collection Protocol 

The primary investigator was also the data 

collector. The investigator first collected demographic 
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and criterion data and then completed the data 

collection forms for each endomyocardial biopsy as 

described. One record or chart at a time was assessed 

and the data collected, beginning with the most current 

and working back in time to the earliest record that 

adhered to the sample criteria. The existing records 

were obtained in the medical records portion of the 

institution and the data collected in that department. 

The data collection began as soon as approval from the 

institution was confirmed and occurred from November 

1987 to December 1987. 

Interrater reliability of the data collection/ 

utilizing the data collection forms, was demonstrated. 

The data collected by the investigator was randomly and 

independently checked with five percent of the sample 

for interrater reliability by a trained assistant. The 

trained assistant used the forms independently, on three 

separate occasions to assure consistency throughout the 

process. The five percent sample randomly checked was 

divided among these three occasions. The three checks 

occurred at the start of data collection, at the point 

that approximately half of the sample was collected and 

at the end of data collection. The collected data of 

the trained assistant and the data collector was 

compared at each occasion. A 90% agreement was the 

criteria for acceptance in indicating consistency of 
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data collection. The data collector and research 

assistant had an agreement on each of the three 

occasions of 95%, 92% and 97% respectively. 

Data Analysis Plan 

In accordance with the design of the study, 

descriptive and correlational statistics were utilized 

to answer the research questions. The descriptive 

statistics were used to describe central tendency and 

variability of the data. For ordinal data, the Spearman 

Rho (rs) statistic was used to estimate the magnitude 

and direction of a relationship between two variables. 

Chi-square (X2), a nonparametric technique, was used for 

nominal or categorical data. The data was analyzed 

before biopsy and after biopsy in an effort to reduce 

the extraneous variable of cardiac arrhythmias caused by 

the endomyocardial biopsy itself. 

The first research question assessed the 

relationship between endomyocardial biopsy (ranked data) 

and the frequency of cardiac arrhythmias (ranked data). 

A Spearman Rho was utilized for statistical analysis. 

The second research question assessed the 

relationship between endomyocardial biopsy (ranked data) 

and the types of cardiac arrhythmias (categorical data). 

Therefore, a Chi-square analysis was utilized. 

The third and fourth research questions assessed 
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the relationship between serum T cell levels (interval 

data) and frequency of cardiac arrhythmias (ranked data) 

and type of cardiac arrhythmias (categorical data), 

respectively. The statistical analysis utilized was the 

Spearman Rho. 

Summary 

The study design and the instruments utilized to 

operationalize the variables have been delineated. Also 

included was a description of the sample and setting, 

data collection protocol and data analysis plan. 

The purpose of this study was to describe if a 

relationship existed between the degree of acute 

rejection and cardiac arrhythmias. The design was 

exploratory with the utilization of descriptive and 

correlational statistical techniques to analyze the 

data. The sample consisted of uncomplicated cardiac 

transplant patients on triple therapy immunosuppression. 

Data were collected employing a primary, retrospective 

review of existing records utilizing three data 

collection forms. 
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CHAPTER IV 

ANALYSIS OF THE DATA RESULTS 

The purpose of this study was to explore the 

relationship between the degree of acute rejection, as 

measured by endomyocardial biopsy results and serum T 

cell levels, and the type and frequency of cardiac 

arrhythmias. The sample consisted of 42 uncomplicated 

cardiac transplant patients with a total of 128 biopsies 

as the unit of analysis. Descriptive statistics, the 

Spearman Rho (rs) and the Chi-square (X2), were utilized 

in the analysis of data. 

Characteristics of the Sample 

The subjects were primarily male (n=34.00, 

89.50%), with only 10.50% (n=8.00) female subjects. The 

subjects ranged in age from 33.00-64.00 years and had a 

mean age of 49.44 (s.d.=8.52). Each subject received an 

average of 3.00 biopsies (s.d.=1.49), ranging from 2.00-

8.00 per subject over the four week recording period. 

•The 42.00 subjects had a total of 128.00 

endomyocardial biopsies performed during the period of 

data collection. Each subject may have had more than 

one type or frequency of arrhythmia during the 

observation period. The distribution of degrees of 

acute rejection from the results of the biopsy is 
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presented in Table 1. The most frequent result 

interpreted by pathologist report was 'none* (no 

rejection) at 44.50% (n=57.00) followed by 'other' at 

28.90% (n=37.00). The interpretation most often 

reported for the 'other* category was "unclear, 

questionable rejection" at 79.00% (n=30.00). More 

detailed information on the 'other* category is 

presented in Appendix E. 

Table 1 

Distribution of Endomyocardial Biopsy Results 

Biopsy n % 

None 57.00 44.50 

Mild 12.00 9.40 

Moderate 14.00 10.90 

Severe 8.00 6.30 

Other 37.00 28.90 

The frequency 

cardiac arrhythmias 

and percentage with which 

in general were reported 

all of the 

24 hours 

before and 24 hours after endomyocardial biopsy is 

presented in Table 2. The prevalence of arrhythmias 

reported after the biopsy (n=72.00, 56.30%) was somewhat 
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higher than before the biopsy (n=65.00, 50.40%) 

procedure. The higher incidence of cardiac arrhythmias 

after the endomyocardial biopsy procedure may represent 

an irritation to the myocardium as a result of the 

procedure rather than as a result of acute rejection. 

Table 2 

Distribution of Arrhythmias Relative to Endomyocardial 

Biopsy 

Arrhythmias n % 

24 hours before biopsy 65.00 50.40 

24 hours after biopsy 72.00 56.30 

The frequency of each type of cardiac arrhythmia 

before and after endomyocardial biopsy was also 

described. Each type of arrhythmia was described by 

frequency of occurrence before and after the 

endomyocardial biopsy. The frequency and percentage of 

atrial arrhythmias is depicted in Table 3. 



55 

Table 3 

Distribution of Frequency of Atrial Arrhythmias Relative 

to Endomyocardial Biopsy 

Biopsy 

Before After 

Atrial n % 11% 

Rare 15. .00 34. .90 15, .00 33. .30 

Occasional 8. .00 18. .60 8, .00 17. .80 

Frequent 4. . 00 9. .30 4. .00 9. ,30 

Self-limited 4. , 00 9. .30 4. .00 9. .30 

Sustained 12. .00 27. .90 14. .00 31. .10 

Each type of cardiac arrhythmia was studied in 

terms of frequency of occurrence, as were the atrial 

arrhythmias. Listed in Tables 4, 5, 6 and 7 are the 

numbers and percentages of the frequency of junctional, 

ventricular, conduction and other arrhythmias, 

respectively, relative to endomyocardial biopsy 

procedure. The 'other' category of cardiac arrhythmias 

encompassed arrhythmias such as; temporary atrial 

pacing, supraventricular tachycardia, and "fusion" 

beats. These 'other' arrhythmias generally were not 

described in the records well enough for placement into 
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the previously defined types of cardiac arrhythmias for 

this study. For example, subjects with temporary atrial 

pacing had no current documentation as to the underlying 

cardiac rhythm. 

Table 4 

Distribution of Frequency of Junctional Arrhythmias 

Relative to Endomyocardial Biopsy 

Biopsy 

Before After 

Junctional n % n % 

Rare 3 .00 15.80 .00 . 00 

Occasional 2.00 10.50 1.00 8.30 

Frequent 1.00 5.30 . 00 . 00 

Self-limited 6.00 31.60 4.00 33.30 

Sustained 7.00 36.80 7. 00 58.40 
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Table 5 

Distribution of Frequency of Ventricular Arrhythmias 

Relative to Endomyocardial Biopsy 

Biopsy 

Before After 

Ventricular n % n % 

Rare 23. .00 71. 90 20. .00 58, .80 

Occasional 4. .00 12. 50 6. .00 17. .60 

Frequent 3. , 00 9. 40 5, .00 14, .70 

Self-limited 2. .00 6. 20 1. ,00 3. .00 

Sustained 4 .00 • 00 2 . ,00 5. . 90 
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Table 6 

Distribution of Frequency of Conduction Arrhythmias 

Relative to Endomyocardial Biopsy 

Biopsy 

Before After 

Conduction n % n % 

Frequent .00 .00 1.00 3 3.30 

Self-limited 2.00 40.00 .00 .00 

Sustained 3.00 60.00 2.00 66.70 

Table 7 

Distribution of Frequency of Other Arrhythmias Relative 

to Endomyocardial Biopsy 

Biopsy 

Before After 

Other n % n % 

Rare 2.00 50.00 .00 .00 

Frequent .00 .00 1.00 50.00 

Sustained 2.00 50.00 1.00 50.00 
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The type of cardiac arrhythmia reported before and 

after endomyocardial biopsy is presented in Table 8. 

The most often reported type of cardiac arrhythmia 

before biopsy were atrial arrhythmias (11=43.00, 33.30%) 

followed by ventricular arrhythmias (n=32.00, 24.80%). 

After the biopsy these same types of cardiac arrhythmias 

were also reported, but at slightly higher frequencies. 

The atrial arrhythmias were reported at n=45.00 (35.20%) 

and ventricular arrhythmias were reported at n=34.00 

(26.60%) after the biopsy procedure. 
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Table 8 

Distribution of Type of Cardiac Arrhythmia Relative to 

Endomyocardial Biopsy 

Biopsy 

Before After 

Type n % n % 

Atrial 43. .00 33, .30 45. .00 35, .20 

Junctional 19, .00 14, .70 12. .00 9, .40 

Ventricular 32. ,00 24. .80 34. .00 26. .60 

Conduction 5. ,00 3. .90 3. ,00 2, ,30 

other 4. ,00 3 , ,10 2. ,00 1. ,60 

Note: Subjects may have had more than one type of 

arrhythmia. 

The serum T cell levels were recorded for each 

subject before and after endomyocardial biopsy. There 

were four values of T cells reported per pathology 

report. The four reported were the total percentage of 

T cells (total), the absolute number of T cells 

(absolute), the percentage of helper T cells (helper) 

and the percentage of suppressor T cells (suppressor). 

The mean and standard deviation (s.d.) of the T cell 

values 24 hours before endomyocardial biopsy are 
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presented in Table 9. 

Table 9 

Distribution of T Cell Values Before Endomyocardial 

Biopsy 

Value mean s. d. 

Total T cell (%) 28.73 26.36 

Total Absolute T cell 155.45 267.17 

Helper T cell (%) 16.37 17.47 

Suppressor T cell (%) 10.11 10.77 

The serum T cell levels were also collected 24 

hours after endomyocardial biopsy. It was found during 

data collection that serum T cell level results were 

often not recorded, were missing or were drawn 

inconsistently. Therefore, it was more consistent for 

data collection to collect serum T cell level data 

around the time of endomyocardial biopsy procedures, as 

with the cardiac arrhythmia data. The mean and standard 

deviation of the values after endomyocardial biopsy are 

listed in Table 10. 
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Table 10 

Distribution of T Cell Values After Endomyocardial 

Biopsy 

Value mean s.d. 

Total T cell (%) 26.65 25.97 

Total Absolute T cell 148.72 272.82 

Helper T cell (%) 14.87 15.79 

Suppressor T cell (%) 8.89 10.05 

Research Questions 

The first research question assessed if there was a 

significant relationship between the degree of acute 

rejection based on endomyocardial biopsy results and the 

frequency of cardiac arrhythmias. The Spearman Rho (rs) 

correlation results before biopsy are presented in Table 

11. The statistical relationships after biopsy are 

illustrated in Table 12. Two statistically significant 

results were found before biopsy as indicated by 

asterisks (*). The results of the endomyocardial biopsy 

were weakly related to the frequency of ventricular 

arrhythmias with a negative correlation of rs=-.21 

(p=.02). The frequency of conduction arrhythmias were 

weakly significantly related to the endomyocardial 
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biopsy results with a positive correlation of rs=.18 

(p=.04). These relationships suggest that as the degree 

of acute rejection increased, the frequency of 

ventricular arrhythmias decreased slightly and the 

frequency of conduction arrhythmias increased slightly. 

There were no significant relationships discovered 

between the results of endomyocardial biopsy and the 

frequency of cardiac arrhythmias after the biopsy 

procedure. 

Table 11 

Spearman Rho (r0) Correlation of Degree of Acute 

Rejection Based on Endomyocardial Biopsy Result Relative 

to the Frequency of Cardiac Arrhythmias Before Biopsy 

Frequency n rs 

Arrhythmia (total) 65 .00 . 12 

Atrial 43 .00 .04 

Junctional 19 .00 .13 

Ventricular 32 .00 -.21* 

conduction 5 .00 .18* 

Other 4 .00 .04 

*P < .05 
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Table 12 

Spearman Rho (rc) Correlation of Degree of Acute 

Rejection Based on Endomyocardial Biopsy Result Relative 

to the Frequency of Cardiac Arrhythmias After Biopsy 

Frequency ri rs 

Arrhythmia (total) 72.00 -.02 

Atrial 45.00 -.02 

Junctional 12.00 .08 

Ventricular 34.00 -.03 

Conduction 3.00 -.04 

Other 2.00 .02 

p < . 05 

The second research question assessed if there was 

a significant relationship between the degree of acute 

rejection based on endomyocardial biopsy and the type of 

cardiac arrhythmias. The statistical results before and 

after biopsy are presented in Tables 13 and 14, 

respectively. Only one statistically significant value 

was noted for both sets of data. The ventricular type 

of cardiac arrhythmia before biopsy was found to be weak 

but significantly related to the endomyocardial biopsy 

result with a positive correlation of X2 (4, n=32)=9.90, 
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P-.04. The conduction type of arrhythmia relative to 

the endomyocardial biopsy result before biopsy was found 

to be approaching significance at X2 (4, n=5)=8.57, 

p=.07. The relationship suggests that as the degree of 

acute rejection increased the ventricular type of 

cardiac arrhythmias became more prevalent. 

Table 13 

Chi-Sauare fx2) Correlation of the Degree of Acute 

Rejection Based on Endomyocardial Biopsy Result Relative 

to the Types of Cardiac Arrhythmias Before Biopsy 

Types n X2 

Atrial 43 , . 00 1. .54 

Junctional 19, ,00 6. .02 

Ventricular 32. . 00 9. ,90* 

Conduction 5. .00 8. .57 

Other 4. ,00 4. , 06 

*p < .05, df=48 
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Table 14 

Chi-Square (X2) Correlation Between the Degree of Acute 

Rejection Based on Endomyocardial Biopsy Results 

Relative to the Type of Cardiac Arrhythmias After Biopsy 

Types n X2 

Atrial 43.00 2.04 

Junctional 12.00 4.17 

Ventricular 33.00 3.34 

Conduction 3.00 2.13 

Other 2.00 3.71 

p < .05, df=4 

The third research question assessed if there was a 

significant relationship between the degree of acute 

rejection as measured by serum T cell levels and the 

frequency of cardiac arrhythmias. The statistical 

results of the degree of acute rejection based on the 

various serum T cell levels before biopsy relative to 

the frequency of cardiac arrhythmias are presented in 

Table 15. Two significant values and one value 

approaching significance were found, all in the category 

of frequency of conduction arrhythmias. The frequency 

of conduction arrhythmias relative to the percentage of 
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Table 15 

Spearman Rho frc^ Correlation Between the Degree of 

Acute Rejection Based on the Serum T Cell Levels 

Relative to the Frequency of Cardiac Arrhythmias Before 

Biopsy 

Total Absolute Helper Suppressor 

Arrhythmia .02 .16 .06 .00 

(Total) 

Atrial .12 -.02 .07 .07 

Junctional .07 . 01 .03 -.04 

Ventricular .01 05 .04 . 04 

Conduction .26* .20 .20 . 26* 

Other -.07 -.08 -.06 -.04 

*p < .05 

serum T cells and the percentage of serum suppressor T 

cells were weakly and positively correlated at rs=.26 

(p=.03) and rs=.26 (p=.02), respectively. The 

relationship between the frequency of conduction 

arrhythmias and the percentage of helper T cells was 

found to be approaching significance with a weakly 

related positive correlation of rs=.20 (p=.08). The 

findings suggest that before biopsy, as the total 
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percentage of serum T cell levels increased, which 

reflected a higher degree of acute rejection, the 

frequency of conduction arrhythmias also increased. 

However, the relationship found between the percentage 

of suppressor T cell levels and the frequency of 

conduction arrhythmias suggests that the frequency of 

conduction arrhythmias increased as the serum suppressor 

T cell levels increased. The increase in suppressor T 

cell levels may reflect either a milder degree of 

rejection or resolving rejection and therefore this 

relationship conflicts with the relationship found 

between the frequency of conduction arrhythmias and the 

serum total T cell levels. 

No significant results occurred between the degree 

of acute rejection as measured by serum T cell levels 

and the frequency of cardiac arrhythmias after biopsy. 

This set of data results are summarized in Table 16. 

The sample size for frequency of conduction arrhythmias 

after biopsy was too small (n=3.00) to generate 

statistical results and resulted in some missing data. 



Table 16 

Spearman Rho (rz) Correlation Between the Degree of 

Acute Rejection Based on the Serum T Cell Levels 

Relative to the Frequency of Cardiac Arrhythmias After 

Biopsy 

Total Absolute Helper Suppressor 

Arrhythmias -.07 -.04 -.12 .02 

(Total) 

Atrial .15 .10 .20 .09 

Junctional ,08 .19 .10 -.08 

Ventricular -.06 -.15 -.07 -.07 

Conduction .18 .15 .19 

Note: Missing data (n=3.00). 

p < .05 

The fourth research question assessed if there was 

a significant relationship between the degree of acute 

rejection based on serum T cell levels and the type of 

cardiac arrhythmias. The results of various serum T 

cell levels relative to the types of cardiac arrhythmias 

before endomyocardial biopsy are presented in Table 17. 

Before biopsy, the conduction type of cardiac arrhythmia 

was found to be weakly related to all the serum T cell 
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levels with negative correlations. Specifically, 

relationships were found between the conduction type of 

cardiac arrhythmias and the total percentage of T cells 

(rs=-.26, p=. 02) , the absolute level T cells (rs=-.20, 

p=.05), the percentage of helper T cells (rs=-.20, 

p=.04) and the percentage of suppressor T cells 

(rs=-.26, p=.01). This may indicate that as the total, 

absolute and helper T cell levels increased, reflecting 

a higher degree of acute rejection, the conduction types 

of arrhythmias were less often reported. But, as the 

percentage of suppressor T cell levels increased, 

possibly reflecting a lower degree of acute rejection, 

the conduction types of arrhythmias decreased. 
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Table 17 

Spearman Rho (Correlation Between the Degree of 

Acute Rejection Based on Serum T Cell Levels Relative to 

the Types of Cardiac Arrhythmia Before Biopsy 

Total Absolute Helper Suppressor 

Atrial -.10 .05 -.05 -.06 

Junctional -.09 -.02 -.04 .04 

Ventricular -.02 .04 -.04 -.05 

Conduction -.26* -.20* -.20* -.26* 

other .07 .08 .06 . 04 

*p < .05 

The results of various serum T cell levels relative 

to the types of cardiac arrhythmias after biopsy are 

presented in Table 18. Only one statistically 

significant relationship existed in these data with 

three values approaching significance. The percentage 

of suppressor T cells was found to be weakly related to 

the conduction type of arrhythmias with a positive 

correlation of rs=.19 (p=.05). This is opposite to the 

findings at the same category before biopsy. The 

absolute number of serum T cells was approaching 

significance and negatively related to the junctional 
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Table 18 

Spearman Rho (rz) Correlation Between the Degree of 

Acute Rejection Based on Serum T Cell Levels Relative to 

the Types of Cardiac Arrhythmias After Biopsy 

Total Absolute Helper Suppressor 

Atrial -.13 -.11 -.17 -.09 

Junctional -.08 -.19 -.10 .09 

Ventricular .05 .14 .05 .05 

Conduction .18 .15 .19* 

Note: Missing data (n=3.00). 

*p < .05 

type of cardiac arrhythmias (rs=-.19, p=.07). The 

second relationship approaching significance was between 

the atrial type of cardiac arrhythmia and the percentage 

of helper T cells in which there was a weakly related 

negative correlation of rs=-.17 (p=.08). The final 

relationship found approaching significance was between 

the conduction type of cardiac arrhythmias and the 

percentage of serum T cell levels (rs=.18, p=.09). 

Again, the sample size for the conduction and other 

types of arrhythmias was too small to generate 

statistical results and resulted in some missing data. 
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Summary 

In summary, the subjects were primarily males 

(89.50%) with a mean age of 49.40 years. An average of 

three endomyocardial biopsies per subject were 

performed. The most frequent result listed by 

pathologist report on endomyocardial biopsy was 'none' 

(no rejection) followed by 'other'. More total cardiac 

arrhythmias occurred after endomyocardial biopsy than 

before, and of these, atrial arrhythmias were the most 

often reported type. In general, there were few 

statistically significant relationships found and those 

were weak correlations. 
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CHAPTER V 

CONCLUSIONS AND IMPLICATIONS 

The purpose of this research study was to describe 

the relationship between the degree of acute rejection, 

as measured by endomyocardial biopsy results and serum 

level of T cells, and the frequency and type of cardiac 

arrhythmias. A positive relationship may exist between 

histopathologic changes observed in and cell-mediated 

immune response in acute rejection and cardiac 

arrhythmias in general. This research explored the 

relationship between type or frequency of cardiac 

arrhythmia and the degree of rejection as measured by 

endomyocardial biopsy and serum level of T cells. Four 

research questions were posed and answered. The 

following discussion summarizes the findings and major 

conclusions of the study. 

Conclusions 

Few statistically significant relationships were 

noted and those were weak correlations. Before 

endomyocardial biopsy, as the degree of rejection 

increased the frequency of ventricular arrhythmias 

decreased (rs=-.21, p=.02) and the frequency of 

conduction arrhythmias increased (rs=.18, p=.04). When 

the degree of acute rejection was measured by the serum 



total percentage of T cell levels, only the frequency of 

conduction arrhythmias increased (rs=.26, p=.03) as the 

serum total percentage of T cell levels increased, 

reflecting an increase in the degree of acute rejection. 

However, when the suppressor T cells levels increased, 

reflecting either resolving or a milder degree of 

rejection, the conduction arrhythmias increased (rs=.26, 

p=.02). Each of these relationships had weak 

correlations and the conduction arrhythmias occurred 

only five times before biopsy resulting in a small 

sample size. Therefore, no conclusions can be drawn 

relating degree of acute rejection and the frequency of 

cardiac arrhythmias based on these data. 

Ventricular types of arrhythmias were correlated 

with the degree of acute rejection as measured by the 

endomyocardial biopsy before biopsy (X2=9.90, p=.04), 

reflecting that as the degree of acute rejection 

increased, the ventricular type of arrhythmias were more 

prevalent. When the type of cardiac arrhythmias were 

correlated with the serum T cell levels, the conduction 

type of arrhythmias found to be significantly related 

before biopsy at all the various serum T cell levels. 

As the serum total percentage, absolute and percentage 

of helper T cell levels increased, the prevalence of 

conduction arrhythmias decreased (Table 17). These 

results reflect that as the degree of acute rejection 
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increased, the conduction types of arrhythmias decreased 

in occurrence. However, when the percentage of serum 

suppressor T cell levels increased, the conduction types 

of cardiac arrhythmias decreased (rs=-.26, p=.01), 

suggesting that as the degree of acute rejection 

decreases, the conduction arrhythmias also decrease. 

Thus, the findings conflict with each other depending on 

the serum value of T cells utilized for measurement. 

After biopsy, the relationship between the conduction 

type cardiac arrhythmias and the serum percentage of 

suppressor T cell levels was found to be statistically 

significant in just the opposite manner as before 

biopsy. In other words, as the suppressor T cell levels 

increased, the conduction types of arrhythmias increased 

in occurrence. Therefore, the most prevalent finding 

occurred with the conduction types of arrhythmias, all 

with weak correlations and small frequencies. Overall 

conclusions for types of arrhythmias relative to the 

degree of acute rejection cannot be offered based on 

these data. 

The results did not support previous relationships 

in the literature. No relationship was found between 

the cardiac arrhythmias as a group and the degree of 

acute rejection either before or after biopsy. However, 

Schroeder, Berke, Graham, Rider & Harrison (1974) 

described a relationship between cardiac arrhythmias and 
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episodes of acute rejection. Lower, Dong, & Glazener 

(1966) reported that 29 of 50 homografted canine hearts 

demonstrated some form of arrhythmia during daily 

electrocardiographic monitoring, and these arrhythmias 

were reported in relationship to rejection episodes. 

The lack of statistically significant relationships 

in this study may be the result of initiation of the use 

of the immunosuppressant cyclosporine, since the earlier 

studies were reported. A number of authors have noted 

that there may be differences in cardiac arrhythmias as 

well as histologic changes during acute rejection 

episodes since the use of cyclosporine. Metzer & 

Hoffman (1988) identified this difference as a drawback 

with cyclosporine treatment. The researchers stated 

that with cyclosporine there was a "lack of noninvasive 

means to detect rejection because patients had little or 

no intramyocardial edema as was seen with conventional 

therapy" (Metzer & Hoffman, 1988, p. 421). 

Billingham (1981) noted the differences in 

histologic pattern in patients treated with cyclosporine 

such-as a slower development of infiltration, 

pyroninophilic cell infiltration that may not be acute 

rejection and lingering myocyte damage after resolution 

of the acute rejection episode. Herskowitz et al., 

(1987) noted that the histologic pattern of rejection in 

biopsies from patients treated with cyclosporine was not 



78 

fully delineated and may be a possible explanation for 

the high numbers of 'other' interpretations to 

endomyocardial biopsy (n=37.00, 28.90%). The most often 

interpretation in the 'other' category was "unclear, 

questionable rejection" (Appendix E). 

In a research study of 45 human cardiac transplant 

recipients, Schroeder, Berke, Graham, Rider & Harrison 

(1974) found that atrial arrhythmias were detected in 

72.00 percent of patients followed by junctional and 

ventricular arrhythmias and were frequently associated 

with acute rejection episodes. Johnston (1988) 

suggested that in infant cardiac transplant recipients, 

a variety of arrhythmias may accompany rejection, 

"including atrial extrasystoles, atrial fibrillation or 

flutter, and ventricular extrasystoles" (p. 16). The 

results in this study did not support the relationship 

between atrial arrhythmias and the degree of acute 

rejection. Atrial types of arrhythmias were found to be 

approaching significance only once in relationship to 

the degree of acute rejection as measured by the serum 

percentage of helper T cell levels (rs=-.17, p=.08). 

The correlation does, however, indicate that as the 

degree of acute rejection increased, the incidence of 

atrial arrhythmias may decrease. This finding may have 

resulted from the methodology utilized in this study of 

the before and after biopsy format, thus reducing the 
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sample size. In general, atrial arrhythmias were 

reported most often in this sample (n=43.00, 33.30%) 

followed by ventricular arrhythmias (n=32.00, 24.80%) 

and then junctional arrhythmias (11=19.00, 14.70%). 

However, based on the results, a significant 

relationship between these types of arrhythmias and the 

degree of acute rejection was not described. 

Implications for Nursing 

The bedside clinician continues to depend on 

defining characteristics of acute rejection in the 

cardiac transplant patient to intervene sooner and 

prevent complications. The previously suggested 

defining characteristics or clinical manifestations 

included cardiac arrhythmias. However, based on this 

study, cardiac arrhythmias alone are not necessarily an 

indication of acute rejection for the bedside clinician. 

The nurse at the bedside is still in need of delineating 

clinical manifestations of acute rejection when the 

cardiac transplant patient is maintained on triple 

therapy immunosuppression. Recent research is testing 

such noninvasive techniques as magnetic resonance 

imaging (Revel et al., 1989), intramyocardial 

electrogram (Wahlers et al., 1986) and echocardiography 

(Wear et al., 1986). These techniques still require 

scheduling for the procedure as well as a delay for the 
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return of the results. Therefore, nursing research 

should continue to explore and delineate those physical 

signs and symptoms that help indicate acute rejection 

while the cardiac transplant patient is receiving 

cyclosporine immunosuppressant therapy in order to plan 

appropriate interventions at the bedside. 

Limitations 

A major limitation of this research includes the 

inherent limitations of an exploratory design utilizing 

a retrospective primary analysis of existing records. 

One of these limitations includes unintentional or 

intentional incompleteness of records by the record 

keepers. This was noted during the course of data 

collection in the documentation of serum T cell levels. 

For example, serum T cell values may be ordered every 

day, but the results were often not recorded completely 

or at all in the chart. This resulted in missing data 

for serum T cell levels as well as condensing it into 

results before and after biopsy. 

Another inherent limitation was the type of record 

keeping on cardiac arrhythmias. Charting in categories 

for frequency (rare, occasional, frequent, self-limited 

and sustained) decreased the statistical power by 

reducing the data to an ordinal level. 

The sample itself was not a random sample and was 
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small in numbers. It included all cardiac transplant 

recipients which fit the criteria delineated. This 

resulted in a convenience sample, thus, further 

decreasing the statistical power of the data. 

Extraneous variables, such as caffeine, nicotine, 

serum potassium levels and infection were not 

controlled. These extraneous variables may effect 

cardiac arrhythmias. Additionally, an infection would 

change the interpretation of serum T cell levels as the 

levels would be increased during an infection as well as 

during an acute rejection episode. As Wahlers et al. 

(1986) stated, the problem with T cell levels is that 

they are "only reliable in the absence of infection" (p. 

453). In an effort to reduce one extraneous variable, 

increased cardiac arrhythmias due to the endomyocardial 

biopsy procedure, statistical power was reduced and the 

interpretation of the data made difficult with before 

and after findings. 

Recommendations 

Recommendations for further research include 

prospective monitoring of cardiac arrhythmias utilizing 

a Holter monitoring system and documenting actual 

numbers of arrhythmias in an effort to increase the 

ordinal level data to interval level data, thus 

increasing statistical power and use inferential 
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testing. By this method, the length of time could be 

extended to include more endomyocardial biopsy 

procedures. It may be possible then to attempt to 

control or correlate the extraneous variable within the 

study. Additionally, one should gain results of serum T 

cell levels every day to observe trends between cardiac 

arrhythmias, infection and serum T cell levels 

independent of the endomyocardial biopsy procedure. 

Also, expansion of the research to include the other 

clinical manifestations such as, congestive heart 

failure, symptoms of dyspnea, fatigue, jugular venous 

distension, and abnormal heart sounds would be useful. 

Finally some weak correlations were noted before 

the biopsy, but only one noted after biopsy. 

Determination of whether or not the cardiac transplant 

patients were treated for acute rejection and if that 

was a reason for the decrease in significant findings 

after the biopsy would be of interest. However, 

elimination of the data for after biopsy would be 

recommended. 

Summary 

In general, the previous relationships supported by 

literature review were not supported by this study. 

This study may support the theories of current 

researchers that with cyclosporine, clinical 
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manifestations, especially cardiac arrhythmias, are not 

a sensitive indicator of acute rejection. 

The limitations for this exploratory study are the 

inherent limitations expected in a retrospective primary 

analysis of records. The physiologic defining 

characteristics of acute rejection are still in need of 

delineation and further research in order to assist the 

clinician plan care at the bedside. Currently, it is 

necessary and more effective to combine the physical 

assessment findings and the invasive endomyocardial 

biopsy findings to arrive at a diagnosis of acute 

rejection and plan care accordingly. 



APPENDIX A 

HISTOLOGIC GRADING OF THE 

ENDOMYOCARDIAL BIOPSY 



Table A.l 

Histologic Grading of the Endomyocardial Biopsy 
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Category Definition 

None 

Mild 

Moderate 

Severe 

Other 

No rejection noted 

Mononuclear cells are pyroninophilic 

Endocardial and/or interstitial 

edema 

Infiltrate is predominantly 

mononuclear and pyroninophilic 

Focal myocyte necrosis is present 

Increased inflammatory infiltrate 

includes neutrophils 

Mononuclear cells are pyroninophilic 

Interstitial hemorrhage 

Myocyte necrosis 

May include resolving rejection or 

an interpretation that is 

unclear 

Adapted from: 

Billingham, M. E. (1981). Diagnosis of cardiac 

rejection by endomyocardial biopsy. Heart 

Transplantation. 1(1), 25-29. 

Wahlers, T., Haverich, A., Schafers, H. J., 
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Frimpong-Boateng, K., Fieguth, H. G., Herrmann, G., 

Borst, H. G., & Arvanitidou, V. (1986). Changes of the 

intramyocardial electrogram after orthotopic heart 

transplantation. The Journal of Heart Transplantation. 

5(6), 450-454. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  

T U C S O N .  A R I Z O N A  3 5 7 2 1  

COLLEGE OF NURSING 

MEMORANDUM 

TC: rdxma Gaviena Mlcralscn 

HEOM: Lirria s. Phillips. ?hD, =ttl, 3»N 
Director of Researcri 

2RIE: Mawenoer 2, 1387 

2E: aaaa Subjects aaview: 

Tour project. has been, reviewed and anytwcd a3 tuuai^L Scan University raview by tba 
Csllega of MUrszng ethical 3evie» Subcamiittaa of tba Heseacci Csrmittee and tba 
Director of Hesearcs, A ccnsene form with, subjecr signature Is nor required for 
projects exennc Ssaa Sill University review. Please use only a disclaimer format 
for subjects "to read before giving their oral aansecc to tba research. Tba '^jnwn 
Subjects Projeec Approval ?ontt is filed in tia office of tba Director of jtesearea. if 
ycu need ftrtyre to it. 

He wisa you a valuable and stinulaclng experience with your research. 

C3P/W3 
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 ̂University Medical Center 
'501 Norm Catnaoaii Avenue 
"ucaon. Anzona 83724 

Nuranq Oeesflmem 
Movember 16, 1987 

2dwina Gaylene Nicholson. RN, 3SN 
University at Arisona 
College o£ Nursing 
Master of Science, student 
tf. Campball Ave. 
Tucson. AZ 33719 

•ear Hdwina: 

It Is a pleasure to approve the request to conduct the study, 
"Cardiac Arrhythmias and Acute Rejection in Allograft Heart 
Transplantation" at the University Medical Cantor. X will be your 
contact person. 

Please let me know if you have any questions. We look forward 
to having you share your results with the nursing staff and 
administration. 

Sincerely, A . 

Mareia 2. Rosrad, RN, MS, OCX 
Acting Dir. oi Xursing Research 
Assistant Director of Nursing 

MER/ld 

cc: Ali Whittaicer, Director at Clinical Nag. 
Becky Hull, Director at Clinical Nag. 
Nurse Managers 

Umveraity Modieai Canter at ttin Arizona Heutn Sciences Canter at the University of Arizona 
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3I0PSY viORKSHSHT 
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Data TIm« 
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Potassium __ 

Cyclosporins 
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ARRHYTHMIA WORKSHEET 
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* 
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a. Atrial 
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Using the fallowing hay* placa the lattar wrticn indicatas 
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b. rara (several par day) 
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If yas: Typog !c:r;is all :riat aoolv 1 soecify): 

Specify 

1. Nona • 

2. Atrial 
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<*. Ventricular _ 

2. Conductive ____ 

a. Qttier 

Using the -following key* placa the I at: tar which indicates 

the -frequency next to aacrt type circled adavet 

«. none 

b. rare (several par day) 

c. occasional <1-6 par minute) 

d. frequent (>6 per minute*) 

a. sustained <<13 seconds) 

f. sustained OlS sacanas) 

According to: _____ Nursing notes/-flow sheat 

____ flhythm stria documantation 

13-lead ECS 
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OF ENDOMYOCARDIAL BIOPSY INCLUDED IN THE 

"OTHER" CATEGORY FOR DEGREE OF 

ACUTE REJECTION 
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Table E.l 

Distribution for Pathology Interpretation of 

Endomyocardial Biopsy Included in the 'Other' Category 

for Degree of Acute Rejection 

Pathology Interpretation n % 

Unclear, Questionable Rejection 30 79 

Preservation Injury, 1 3 

Rejection Not Excluded 

Focal Fiber Necrosis, 1 3 

Cannot Exclude Rejection 

Resolving Rejection 6 15 
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