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ABSTRACT

TITLE: A Comparison of Elderly CABG, OPCAB, and MIDCAB Patients’
Recovery Experiences

AUTHOR; Lisa R. Baldwin Halvorsen

APPROVED: ‘ﬁ&}(ahw

Linda Felver, PhD, RN

Acute care nurses care for a variety of open heart surgery (OHS) patients who are
elderly (65 years or older). While research on the coronary artery bypass graft (CABG)
patient population is prolific, there is a lack of previous research in understanding the off-
pump coronary artery bypass graft (OPCAB) patients. This retrospective study described
the recovery of elderly CABG and OPCAB patients throughout their hospitalizations.
Preoperative, intraoperative, cardiac intensive care unit (CICU), and ward time periods
were examined. Within these time periods, the more than 200 variables were categorized
as demographic, physiological, time and functional, and provider therapy.

The 65 subjects (mean age of 75.3 years, SE .5), had a CABG or OPCAB
procedure. CABG and OPCAB subjects were matched by age and gender. For
description and comparison, the sample was divided into surgery groups (CABG n=33;
OPCAB n=32), age groups (young-old: age 67-74, n=32; old (age 75-86, n=33), and
gender groups (male, n=33; female (n=32). Within each of the three groups, subgroups
similar preoperatively based on number of comorbidities.

Data were analyzed using descriptive statistics and t-tests, chi square and Fisher’s
exact. Statistical significance was set at p= .01 or less due to multiple comparisons.

Clinical significance was set at p> .01 - .065.
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Results highlights include: a) CABG patients received more grafts (p=.001), b)
had lower Glascow Coma Scores on admission to CICU (p=.001), ¢) had more blood
output (p=.018), and d) stayed longer in the hospital (p=.052) than their OPCAB
counterparts. The old subjects received less crystalloid during the intraoperative period
(p=.005) and while their Cardiac RiskMaster scores were higher than for the young-old

(

Invasive lines in CICU stayed in a clinically significantly longer period for the old.

.004), the two age groups did not vary based on transfusions received (p=.683).

Males received more beta-blockers during the preoperative time period (p=.033), while
females received more diuretics (p= .029), hormone replacement therapy (p= .000),
inotropes (p=.034), and thryoid replacement (p=.005). While females had higher
preoperative Cardiac RiskMaster scores in the near-miss (p=.040), transfusion (p=.003),
and stroke (p=.033) categories, they did not have higher incidence of these untoward
outcomes than their male counterparts. Males received more morphine equivalencies for
pain relief on postoperative day two (p=.007), which is consistent with other research.
There were 11 case (17%) of postoperative delirium. While this finding did not reach
defined statistical or clinical significance levels, it did occur in both surgery groups (7
CABG and 4 OPCAB), more in the old than the young-old and more in the women than
men.

This is the first study to examine multiple recovery variables throughout the
course of hospitalization for elderly CABG and OPCAB patients. It provides descriptive
and comparative data that will enable nurses to anticipate and respond to elders of

various ages recovering from CABG and OPCAB surgeries.



viii

TABLE OF CONTENTS

Page
DS TR o - . s B e B h e e S e e s e ek mmee s e X
List of Figures . ... ... X1
Chapiier 15 InECOEMEHIBN ; 5o smstom b o8 8 8. 8t Bsds ol o fa b ) Swe sl §5 645 d Cauan 1
Chapter 2: Review of the Literature ............ ... ... iiiiiriiirnennnn.. 3

Historical Review of CABG, OPCAB’s and MIDCAB’s as
Surgical Intervention for Coronary Stenosis ..............coviiiiiiinnnneennnn. 3
Influence of Pre-operative Characteristics on CABG Qutcomes ............. 6
Influence of Comorbid Conditions on CABG Outcomes .................. 11
Other Factors that Influence CABG Outcomes ..................o..... 16
Trajectory/Outcomes for CABG, OPCAB and MIDCAB Patients ........... 18
Conceptual Framework ......... .. ... i 12
Research QUESHIONS <<z auposcnnnpooctoaaanBEd 130 Mol os e wuebaid e 22
Chapter 35 MEOAS) o a st ad s as v neabad e ey wmr s in 5ems s s e sycaie 24
DESIgI .t 24
SIS o e gofersgaus T aneog (D D sin 513 = Bl = 3 ool hnsa Bl b SN e do W+ 24
DRIERLE o babosMERALM dBbda A 50 PERREEEE = LR E R e n b s Al 24
Variables .. ... 26
HREVIBENE . c0suos 9008 FEQ pmesdinnmmm Ind 8 aman el 88D E et v a5
Reliability of Data . . cco adviiinaiien it in . v sanssenaniais 55
Human Subjects . ... ... 56
ProcelUtEl oo omoser jessedbpans i e onon§ @503 Donnsadm s s o 57



Page

Chapter 4: Results ... ... ..ottt i e e 65
Preoperative Period ........ ... ... . i 65
Intraoperative Period ......... ... .. i 81

CICU Paliol v s pz m st a0t e e B S i d b o BHS IS ce v s 99
Ward:Beriad, oo mss i s e s s e s Sves st Frs ek desesima e au v 129
MIDCAB Subjects . ... ..o 148
ChiapiEr 52 DISEHSSION «oanser s nnndnsnanas o F 8 danirih o 0 bae Tle & ais 65 160
Preopetalive PEHGY: ¢ ¢ v s it inpianmseaigh - 43800 a 0 by Siines ftaeaa 8ot 160
Intraoperative Period ......... ... ... . . . 167

CICU PEIOH » ici 4 ati mm o 180w @13 mir B EEI0E B L 1 i d il T 500 Bowia i ald o o 170

Ward Perode. ... ..o i i e e R - o e 177
Important, Unique and Suprising Features of Research .................. 179
Alternative Interpretations : « : : s e« saees suaass ss bons o nms oo oot 5sbanss 180
Clinfeal TESUES . ... 0ve v et vn s e ie s i oo e e i mee e ok e 8 5 s 180
Limitations and Future Directions ................c.cooiiiiiinen. .. 181
Sunmhary and IMpleations . orzeeczimpcansnd 52 bit 8y e dEEede o i s 181

T o T N T P AT 184
APDPENAICES . . oottt e e 194
A: Preadmission Data Collection Form (PDCF) ........................ 194

B: Intraoperative Data Collection Form (IDCF) ........................ 196

C: CICU Data Collection Form (CDCF) . ........ciiiii ... 298

D: Ward Data Collection Form (WDCF) ............................. 201



LIST OF TABLES

Page
Table 1. Preoperative Variables Collected for the Study ........................ 28
Table 2. Intraoperative Variables Collected forthe Study ....................... 31
Table 3. Cardiac Intensive Care Unit (CICU) Variables Collected for the Study . . . .. 32
Table 4. Ward Variables Collected forthe Study . ............................ 36
Table 5. Variables: Frequency of Collection and Type of Measurement . . .......... 59
Table 6, Variables: Sonrces Of AR ¢ ; « s oer qapansgsmssasnd i sadi g as s (EEea 62
Table 7. Preoperative Variables: Descriptive Data for Surgery Groups ............ 66

Table 8. Preoperative Variables: Significance Levels from Surgery, Age, and Gender

Group COnTPatiSing .« g e g we s s B E 53 § 0w ns s 3ot Beg ook o T8 Caih 72
Table 9. Preoperative Variables: Significance Levels for Age Groups ............. 76
Table 10. Preoperative Variables: Significance Levéls for Gender Groups . ......... 83
Table 11. Intraoperative Variables: Descriptive Data for Surgery Groups .......... 88

Table 12. Intraoperative Variables: Significance Levels from Surgery, Age, and Gender

Group ComPpariSons . ... ...ttt ettt e e 91
Table 13. Intraoperative Variables: Descriptive Data for Age Groups ............. 92
Table 14. Intraoperative Variables: Descriptive Data for Gender Groups ........... 96
Table 15. CICU Variables: Descriptive Data for Surgery Groups ................ 100

Table 16. CICU Variables: Significance Levels from Surgery, Age, and Gender Group

EEMPARISONS 28 5 50 4k 48 20428 230 20 2.6 5400 0 & o ha sbe MR TP EEE= R R I 113
Table 17. CICU Variables: Descriptive Data for Age Groups ................... 117
Table 18. CICU Variables: Descriptive Data for Gender Groups ................ 130



Table 19. Ward Variables: Descriptive Data for Surgery Groups ................ 142

Table 20. Ward Variables: Significance Levels from Surgery, Age, and Gender Group

COmPATISONS . ..ttt ittt e e e e 146
Table 21. Ward Variables: Descriptive Data for Age Groups ................... 149
Table 22. Ward Variables: Descriptive Data for Gender Groups . ... ............. 153

Table 23. MIDCAB Descriptive Data . ..............ciiiiiiinnaeennnnnn. 158



Figure 1. Conceptual Framework

LIST OF FIGURES

..........................................

xil



CHAPTER 1: INTRODUCTION

Coronary heart disease (CHD) remains a significant health problem in the United
States. Unstable coronary syndromes with its various manifestations (primarily
myocardial ischemia) are the major clinical problems of this disease. Though the levels
of mortality associated with these condition have decreased, myocardial infarction (MI)
remains the number one killer in this country. Every year approximately 1.5 million
Americans have a MI and about 1/3 of those die as a result.

Myocardial ischemia and/or infarction occur because of an imbalance between
coronary artery blood supply and myocardial oxygen demand. The primary causes of a
decreased coronary artery blood flow are atherosclerosis, thrombus formation and/or
vasospasm. Unless coronary blood flow is restored quickly, myocardial ischemia and
myocardial cell death are the result (Osguthorpe & Woods, 1995).

There are several medical treatment options for patients with compromised
coronary artery blood flow. The medical treatment options include medication
management, angioplasty, rotoblade or stent placement in the affected coronary
artery(ies). The history of coronary artery bypass surgery began in 1910 when physician
Alexis Carrel attempted to use a carotid artery to create an anastomosis between the
descending aorta and left coronary artery of a dog. The dog died after suffering
ventricular fibrillation. In 1962 Dr. Sabiston of Duke University used this technique on a
patient using a saphenous vein. The patient died two days later presumably because the
thrombus that had formed on the vein graft broke free and traveled to his brain, resulting
in a cerebrovascular accident (CVA) (Reardon, Conklin, Reardon & Baldwin, 1997).
Current surgical treatment options for coronary artery narrowing or blockage include

traditional coronary artery bypass grafting, or on-pump CABG; off-pump coronary artery



bypass (OPCAB) grafting; or a minimally invasive direct coronary artery bypass graft
(MIDCAB) procedure.

With the disproportionate aging of America, the likelihood of increasing numbers
of elders requiring coronary revascularization procedures is great. The need for nursing
to understand what constitutes the best care for these elders is equally great. Acute care
nurses play a pivotal role in the care of patients with revascularization procedures,
namely the CABG, OPCAB and MIDCAB patient populations. While care of the CABG
population was been well researched over the last several decades, the OPCAB and
MIDCAB procedures are relatively new and largely unexplored within nursing's
scientific literature. While the procedures all accomplish a similar end-result, better
understanding the recovery trajectory of OPCAB and MIDCAB patients is fundamental
to providing the most appropriate care during hospitalization.

This study described and compared the groups of patients who were 65 or older at
the time of their CABG or OPCAB surgery. These patients received hospital care at a
large tertiary care medical center in the Northwestern United States.

Subjects in the samples were grouped based on age and gender. Comparisons of
the two groups' preexisting co-morbid conditions and post-operative course were made.
The specific aims for this study are:

1. How does recovery of elderly CABG and OPCAB patients compare

during the hospital stay?

2. What recovery variation is present between the young-old and old age
groups?
3 What recovery variation is present between the elderly male and female

patients?



CHAPTER 2: REVIEW OF THE LITERATURE
Historical Review of CABG, OPCAB's & MIDCAB's as
Surgical Intervention for Coronary Stenosis

Atherosclerosis is a form of arteriosclerosis and is characterized by fibro-fatty
lesions formation on the intimal layer of the medium and large size arteries of the body.
The coronary arteries are the most commonly affected vessels and depending on the
degree of arterial narrowing, surgical vascularization is sometimes required (Porth,
1998). The coronary artery bypass grafting (CABG) procedure has been the primary
surgical means of restoring adequate blood supply to the heart muscle for some thirty
years.

In 1964, Dr. Sabiston of Duke University performed the first successful CABG in
the United States (U.S.) using a saphenous vein. The saphenous vein remained the
bypass vessel of choice for some 20 years. Advantages of using this vessel included ease
of harvest, large vessel diameter, ample supply and excellent flow rates.

Gradually, several disadvantages of using the saphenous vein became apparent.
Patency of the vessel over time deteriorated with a one month occlusion rate of 10% and
another 2-4% per year during the first five years and 4-8% after the fifth year. These
difficulties prompted surgeons to use different surgical techniques such as sequential
bypassing and finally to seek other vessels with better patency properties, such as the
internal mammary artery (IMA). Additional arteries used for bypass included the right
gastroepiploic artery (RGEA), the radial artery (RA) and the inferior epigastric artery
(Reardon, Conklin, Reardon & Baldwin, 1997).

The traditional CABG procedure involves the performance of a median
sternotomy, spreading the patient's ribs open horizontally, using cardioplegic solution to

stop the heart and maximize the protection of the myocardium and cannulating large



vessels to place the patient on cardiopulmonary bypass (CPB) for the operative period
(Zeidman, 1998). CPB provides essential oxygenated blood flow to the patient and
allows a surgeon to artificially arrest the heart and work in a relatively bloodless field
(Benetti and Akin, 1998). Opening the chest and inserting the cannulas required to
perform CPB is not without risk however. Morbidity and mortality are increased based
on the risk of infection, stroke from the showering of micro emboli, activation of the
neutrophils and complement factors which can produce a total body inflammatory
response, damage to the blood components, renal insufficiency or failure and post-pump
syndrome. Post-pump syndrome is characterized by disruption of thought processes,
confusion and/or delirium. This confusion can be temporary or permanent. Additional
morbidity risks include OR-induced hypothermia, peri- or post-operative myocardial
infarction (MI), hemodynamic instability, peri- and post-operative bleeding, and
electrolyte disturbances.

Intensive care nurse clinicians and researchers, along with their medical
colleagues, have investigated the CABG population since the late 1960's. Primary areas
of research germane to this study include the influence of pre-operative characteristics on
CABG outcomes; the influence of comorbid conditions on CABG outcomes; the
influence of pre- and post-surgery education and rehabilitation on CABG outcomes; the
trajectory of expected and unexpected operative, intensive care, and post-intensive care
hospital outcomes; and quality of life.

While the survival rates for those having CABG with CPB have improved over
time, the morbidity and mortality associated with the surgery has spawned several new
medical treatments. In 1977, Gruentzig introduced the first angioplasty catheter.
Angiotherapy has been considered highly efficacious for single vessel or multi vessel

coronary discase that is relatively easy to access in a cardiovascular lab setting. Catheter-



based technologies have improved over time with their use increasing over the past two
decades to include the placement of cardiac stents and the use of rotoblades to shear
away atherosclerotic plaque(s). It is now suggested that these catheter-based therapies be
used in combination with cardiac surgery to better meet the revascularization needs of the
cardiac surgery patients. MIDCAB patients in the proposed study have angiograms when
moving from the operating room to the intensive care setting to assure graft patency.

Over the last several years several promising surgical procedures have emerged
for select groups of bypass patients. The first is the rediscovery of Off-Pump Coronary
Artery Bypass (OPCAB). Originally this technique was pioneered in the late 1960's, but
the technique was abandoned with the advent of cardiopulmonary bypass and
cardioplegic arrest of the heart. With the increasing emphasis on minimally invasive
surgery, optimizing patient outcomes, and containing costs, this procedure is enjoying a
resurgence of popularity in some heart centers (Puskas, et al, 1998). This procedure can
be performed using the same surgical approach as the CABG, but use of the
cardiopulmonary bypass (CPB) machine is avoided by minimizing oxygen demand and
operating on a heart whose rate has been slowed to a level that maintains circulation and
perfusion. CPB produces complications; avoiding the use of this device can help
minimize the incidence of renal failure, bleeding complications, an acute systemic
inflammatory response, neurological sequelae, post-pump syndrome and/or adult
respiratory distress syndrome.

The second promising surgical procedure for coronary artery revascularization is
the Minimally Invasive Direct Coronary Artery Bypass or NMCAB. During 1995,
Subramanian reported results from a multi-site study with over 150 subjects who had this
revolutionary new surgery. MIDCAB is defined as bypass graft surgery performed

through small incisions between the ribs without the assistance of CPB (Vitello-Cicciu,



Fitzgerald, & Whalen, 1998). The MIDCAB procedure is performed through a 8-12 cm
thoracotomy incision and does not require cardiac arrest or hypothermia. This surgical
approach is also known as a Limited Anterior Small Thoracotomy (LAST). Bypass
anastomoses are done on a beating heart through a small lateral incision between the
third and fourth ribs on the left side of the anterior chest. Further argument in support of
the MIDCAB procedure is that it is safe, grafts have excellent patency and minimally
invasive approach has less effect on hemostasis, fewer blood transfusions are required
and lengths of stay in the hospital are shorter (Douville, et al, 1999; Douville, 1997).

The MIDCAB procedure is ideal for patients who require a single bypass to the
Left Anterior Descending (LAD) artery and have equal or greater risk scores than their
traditional CABG counterparts. The Left Internal Mammary Artery (LIMA) and the
inferior epigastric artery are often chosen as the bypass vessels. Using these arteries
instead of traditional choice of saphenous leg veins offers considerable advantage in
terms of the expected longer-term patency of 10 vs. 15 or more years.

Influence of Pre-Operative Characteristics on CABG Outcomes

Several research groups have sought to determine the significant pre-operative
risk factors for morbidity and mortality during or after a CABG. Variables that
correlated with higher rates or morbidity and mortality in one large study included: 1)
increased age, 2) angina, 3) increased American Society of Anesthesiologists (ASA)
class, 4) greater BMI, 5) greater body surface area (BSA), 6) cerebrovascular disease
(CVD), 7) congestive heart failure (CHF), 8) COPD, 9) diabetes mellitus (DM), 10)
decreased cardiac ejection fraction percentage (EF%), 11) emergent (vs. urgent or
scheduled) coronary bypass surgery, 12) female gender, 13) hypertension (HTN), 14) left
main disease, 15) low output syndrome, 16) higher New York Heart Association

(NYHA) class, 17) obesity, 18) pre-operative use of a intra-aortic balloon pump (IABP),



19) pre-operative myocardial infarction (MI), 20) prior heart surgery, 21) rales, 22)
peripheral vascular disease (PVD), and 23) renal disease (Grover, Johnson, Marshall, &
Hammermeister, 1993). The following text details relevant findings from previous
research that are most germane to the proposed study. While most of the research on the
CABG population at the time this study was planned had been on men, important
differences in womens' referral and recovery for coronary artery bypass (CAB)
procedures are beginning to appear in the literature.

Grover, Hammermeister, & Burchfiel (1990) prospectively studied 8,569 VA
patients at 47 medical centers in the United States (U.S.). After univariate and
multivariate analysis of the non-invasive acute and chronic variables the following rank-
ordered variables were identified as the most significant predictors of morbidity and
mortality in CAB surgery patients: prior heart surgery, urgent or emergent heart surgery,
higher NYHA functional class, peripheral vascular disease (PVD), age, pulmonary rales,
current diuretic use, and chronic obstructive pulmonary disease (COPD). However, risk
variables from a veteran population may or may not transfer to a general population.

Weintraub, Wenger, Jones, Craver, & Guyton (1993) retrospectively studied
another sample of 13,369 at Emory University Hospitals to examine the changing clinical
traits of the patients who had CABG's between the years of 1980 and 1991. Multivariate
correlates with death were older age, emergent surgery, reduced ejection fraction
percentage (EF%), female sex, diabetes, and severe narrowing of coronary arteries in
multiple locations. In summary, all of the above named factors can influence morbidity
and mortality within the CABG population. For the proposed study this author has
selected age and gender as the most influential pre-operative characteristics. Other
subject group characteristics and co-morbidities will be described and compared within

the data analysis.



Gender

While coronary artery disease (CAD) is the number one killer of women, fewer
women than men have been included in CABG research. The unique influence of female
hormones and body rhythms on CAB recovery are not completely understood.

There is an additional social factor to consider when evaluating CABG research
results related to women. The traditional role of family caretaker that women in
American society often assume may influence results and conclusions of past studies.
This role can sometimes draw a women back into the homemaking role sooner than is
desirable from a recovery perspective and result in incomplete cardiac rehabilitation and
poorer functional outcomes.

One published study noted that overall health status improvement after CABG
was lower for woman than men (Carey, Cukingnan, & Singer, 1995). This group of
researchers noted that women in their sample tended to be older at the time of surgery
and have a higher incidence of diabetes. Reasons for a less favorable outcome may
include smaller coronary artery size, reduced graft patency and/or delay in diagnosis and
referral for surgery until atherosclerotic disease is more severe than their male
counterparts.

Another research team explored the influence of female gender and body size on
post-CABG outcomes. They studied 7,025 consecutive patients (5,694 men and 1,331
women) who had CABG surgery between 1990 and 1994. Women had a higher
incidence of mortality if they were in the lower quartiles of BSA and the higher quartiles
of body mass index. For both men and women, small body size may have contributed to
low cardiac output syndrome. After the researchers accounted for all pre-operative risk
factors and body size, gender remained a significant independent predictor of operative

mortality and low-output syndrome (Christakis, et al, 1995).



Age

The influence of advanced age on CABG outcomes has been studied in multiple
research projects. Ott, Gutfinger, Miller, Alimadadian & Tanner (1997) compared
CABG patients who were 70 years or older to those less than 70 in terms of their
response to rapid recovery protocols. Protocols emphasized early extubation post-
operatively, reduced cardiopulmonary bypass time, arrhythmia detection and treatment,
steroid and thyroid hormone administration, aggressive use of intraaortic balloon
pumping pre-operatively, encouraging rapid return of bowel function and mobilization
post-operatively. Parsonnet risk scoring (Parsonnet, Dean & Bernstein, 1989) was
applied to all subjects to assist in identifying mortality rates. Study results supported the
use of the rapid recovery in both older and younger CABG patients, while recognizing
that older patients may require a slightly longer period to reach desired outcomes.

Akins, et al (1997) studied 292 consecutive octogenarian patients who had a
CABG between 1985 and 1995. This group of researchers found that predictors of
hospital death were chronic lung disease, post-operative stroke, pre-operative use of the
IABP and congestive heart failure. Predictors of prolonged hospital stay were post-
operative stroke and higher New York Heart Association (NYHA) class. The rescarchers
concluded that cardiac operations were successful in most octogenarians, but that
clinicians should be aware of the factors that can prolong hospital stays and
complications. These patients' long-term survival is strongly influenced by their co-
morbid conditions.

During the 1980's the incidence of CABG procedures increased fourfold among
those 65 and older in the United States. Mortality rates among "co-morbidity free"
octogenarians are as low as 3.5 to 5.5%, provided they had their surgery at a medical

center where mortality rates for those under 65 years of age is 2% or less (Safford, 1996).
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Clearly, better understanding the influence of co-morbid conditions on CABG outcomes
is a priority to offer the best possible care to older people. The proposed study will focus
on the post-operative course of patients 65 years and older.
Functional Classification

Patients in the proposed study will have functional classification established pre--
operatively. The New York Heart Association's (NYHA) I - IV Classification is the
standard used to classify a cardiac patient's functional capacity. By classifying a patient
in a standardized way, clinicians caring for the patient can better understand the patient's
abilities and more effectively trend improvement or declines in function over time and
across therapeutic interventions.

Class I includes patients with cardiac disease who have no limitations on physical
activity. Routine exertion does not result in undue fatigue, dyspnea, palpitations or
angina. Class II includes patients with cardiac disease who have slightly limited physical
capacity. While they are comfortable at rest, routine exertion results in fatigue, dyspnea,
palpitations and/or angina. Class III includes patients with cardiac disease who have
marked physical limitations with routine exertion. They are comfortable at rest;
however, less than regular exertion causes fatigue, dyspnea, palpitations and/or angina.
Class IV includes patients with cardiac disease who cannot engage in any physical
activity without symptoms. Cardiac insufficiency symptoms and/or angina may be
present even at rest. If any exertion is undertaken, symptoms increase (Skov & Underhill
Motzer, 1995).

Risk Classification

Health Data Research established the Merged Cardiac Registry (MCR) in 1988.

This registry contains data on over 300,000 open-heart surgery cases that are no more

than 10 years old at any given time. By using the most recent data the Registry is more



11
able to assure that patient outcomes are based on current treatment modalities and the
most current technology.

The MCR is used to predict untoward patient outcomes during decision-making
software knows as Cardiac RiskMaster (version 5.0 was used for this research). Each
year approximately 30,000 new OHS cases are added to the registry and the oldest cases
are dropped. Cardiac RiskMaster uses MCR data and Bayesian theory to create
probability scores for death, near-miss (morbidity), stroke and transfusion. These scores
are not intended to replace the clinical judgment of the surgeons, but rather to offer
support for informed decision-making by surgeons and patients (Health Data Research,
Inc., 1999).

Influence of Comorbid Conditions on CABG Outcomes

A number of comorbid conditions can affect CABG (OPCAB and MIDCAB)
patient outcomes. These conditions include diabetes, peripheral vascular disease (PVD),
and chronic obstructive pulmonary disease (COPD).

Diabetes Mellitus (DM)

DM is a major contributor to cardiovascular disease. DM doubles the risk for
cardiovascular disease in men and triples the risk in women. When the influence of
advanced age, hypertension (HTN) smoking, high cholesterol and left ventricular
hypertrophy was controlled statistically, diabetes remained as a primary cardiovascular
risk factor (Ramen & Neste, 1996).

Diabetes increases morbidity and mortality risks during and after the CABG
surgery as well. A meta-analysis concluded the percentage of those who have a CABG
with DM as a comorbidity was 6 to 54% (Bhan, Das, Wasir, Kaul, & Venugopal, 1991).
The most common types of hospital morbidity in diabetics are often wound infections

(Mahar, Singh, Dias, Street, & Aherne, 1995) and post-operative mediastinitis (Antunes,
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Bernardo, Eugenio, Oliveria, & Antunes, 1997). Five-year mortality continued to be
significantly greater in diabetics than non-diabetics in a recent study, 6.3% and 2.5%
respectively (Herlitz, et al, 1996).

Diabetic neuropathy occurs over time and impedes the autonomic conduction of
cardiac electrical impulses and sympathetic and parasympathetic stimulation.
Neuropathy can also alter patients' pain perceptions and cardiovascular reflexes leaving
them more prone to silent cardiac ischemia and a diminished capacity to respond to
elevate or lower their heart rate in response to physiological needs.

Post-CABG complications in DM patients are believed to be related to their
increased risk for ventricular arrhythmias because of their impaired ability to adjust their
heart rate in response to the increased myocardial oxygen demand associated with CABG
surgery (rewarming, shivering, activity progression). In addition, autonomic neuropathy
can contribute to postural hypotension, altered ability to perceive post-operative pain
accurately, and exercise intolerance.

Over time, diabetics will experience changes in the microvasculature of their
bodies. These changes occur as a result of thickening of the capillary basement
membranes and muscle tissue. These fibrotic changes can cause cardiac muscle to stiffen
and ultimately left ventricular function can be negatively affected. This can contribute to
the development of post-operative CHF and respiratory dysfunction (Wells, 1993).

Macrovasculature changes in the diabetic patient include atherosclerotic CAD,
PVD, cerebral vascular disease and atherosclerotic renal disease. Each of these diseases
is associated with elevated cholesterol and the deposit of fatty substances on vessel walls.
In addition diabetic patients tend to have higher blood pressure, reduced blood flow, and
higher amounts of clotting factors and platelet activity, all of which can contribute to

thrombus or emboli formation. Coupled with the clotting risks associated with use of the
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cardiopulmonary bypass machine and the hypothermic conditions of the CABG
procedure, these patients also have a greater chance of developing pulmonary embolus,
CVA, or DVT (Wells, 1993).

Outcomes of diabetic patients having revascularization procedures, either
angioplasty or CABG, have been compared in previous research. The 353 diabetic
subjects in the total sample of 1,829 participating in the Bypass Angioplasty
Revascularization Investigation (BARI), had better long-term survival with CABG
procedures than with angioplasty (Anonymous, 1997). Improved outcomes when a
CABG was done may have been influenced by the use of internal mammary arteries for
bypass(es) versus the practice of compressing an atherosclerotic plaque back against a
coronary artery wall (angioplasty). No research regarding outcomes of diabetic patients
with OPCAB's or MIDCAB's has been found.

Critical care nurses need sufficient knowledge about the impact of diabetes on
CABG, OPCAB and MIDCAB patients to anticipate the risk for altered cardiac output,
impaired gas exchange, and embolus formation. In addition, the need for comprehensive
diabetes management education is critical to favorable long-term outcomes in these
patient populations.

' Peripheral Vascular Disease (PVD)

Consistent with atherosclerosis in any location, PVD symptom onset is gradual.
Often a narrowing of 50% or greater is present by the time ischemic symptoms appear.
PVD is often diagnosed after a work-up for complaints of calf pain after walking. Other
signs of ischemia include thinning of the skin and body hair, achiness of the affected
limb and peripheral coolness (Porth, 1998).

Generally speaking, patients with PVD have substantially higher mortality rates

than those without the disease. This disease-specific mortality has been attributed to
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increased risk of coronary artery disease (CAD) and atherosclerosis. Therefore
aggressive management of CAD and atherosclerosis is recommended for those who have
PVD (Smith, Shipley, & Rose, 1990). After adjusting for confounding variables,
Birkmeyer, et al (1996) found that post-CABG patients with PVD were 71 % more likely
to die in the hospital than patients without the disease. When the same research group
(1996) studied the effect of PVD on long-term mortality over 5 years in 755 (of 2,871
consecutive) CABG patients, they found that patients with PVD had twice the mortality
of those without the disease. While a large randomized study of CABG patient outcomes
with PVD has not been done to date, it is important for health care providers to recognize
the additional risk posed for these patients and respond to related clinical cues promptly
to achieve optimal outcomes. No research exploring the impact of PVD on OPCAB or
MIDCAB patient populations was found.

Chronic Obstructive Pulmonary Disease (COPD)

COPD includes several respiratory disorders that are characterized by chronic and
recurrent air flow obstruction. These disorders include emphysema, chronic bronchitis
and some forms of asthma. About 30 million Americans are affected by some form of
COPD and this group of conditions remains the fourth leading cause of death in the U.S.
(Porth, 1998).

Cigarette smoking and COPD have been positively linked in multiple studies.
Smoking remains one of the most significant and preventable causes of morbidity and
mortality in the United States. COPD has been implicated as significantly increasing the
cause of significant post-operative pulmonary complications in multiple studies,
including studies of CABG patients (Dales, Dionne, & Leech, 1993; Joseph & Byrd,
1989; Zibrack & O'Donnell, 1993). The rates of morbidity have not changed appreciably

in over three decades, despite advances in anesthetic techniques.
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One recent research report indicated that persons who currently smoke (those
with and without COPD were included) and who had an elective general, orthopedic,
urologic or cardiovascular surgery had a sixfold increased risk of post-operative
pulmonary complications than those who never smoked. Interestingly, those who
reduced cigarette consumption within the month prior to elective surgery had an even
greater risk of pulmonary complication (Bluman, Mosca, Newman, & Simon, 1998).

The researchers speculated that this increased risk might be associated with nicotine
withdrawal - although no scientific evidence was offered to substantiate this belief,

The negative influence of COPD on CABG outcomes is well documented. In one
study, 37 of the 651 subjects had COPD that was being actively treated at the time of
CABG surgery. The COPD subjects were matched with 37 control subjects without
COPD. Post-operative morbidity and mortality between the two groups was significantly
different. The COPD patients had lower forced expiratory volumes, more arrhythmias,
higher PaCO2 values, lower PaO2 values, longer intubations, and more reintubations
post-operatively, and longer intensive care and hospital lengths of stay overall. Five of
the 37 COPD subjects died during the 16 month study follow-up and 17 of the COPD
patients reported no improvement in functional capacity within the same follow-up
period (Cohen, Katz, Katz, Hauptman, & Schachner, 1995). Control subjects
experienced fewer of the complications listed above, had no reported post-operative
complications and were all alive at the end of the 16 month follow-up period.

Despite the increased post-operative risks associated with COPD, Bevelaqua, et al
(1990) concluded that patients with severe pulmonary impairment, like COPD, should
not necessarily be excluded from CABG procedures. These authors' results indicated that
persons with obstructive disease do bear more risk (LOS's longer than 7 days) than those

with restrictive disease, based on their greater incidence for hypersecretion of mucus,
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secretion retention, greater propensity for infection, and increased residual lung volume.
Alert critical care nurses can do much to optimize post-operatively pulmonary function -
mobilizing and extubating COPD patients as soon as possible after surgery, while
maintaining an aggressive pulmonary toilet regimen.

Because of the increased morbidity and mortality risk for patients with COPD
having CABG surgery, the less invasive OPCAB and MIDCAB procedures may be a
viable alternative. Less time in the operating suite and less intubation time may lessen
the risks associated with this comorbidity. However, no research was found that supports
this belief. However, Kroenke, Lawrence, Theroux, and Tuley (1992) found a direct
relationship between anesthesia time and complications in CABG and abdominal surgery
patients with severe COPD. In this patient sample, rates of pulmonary complications
Jumped from 38% with 2-4 hours of anesthesia to 73% with more than 4 hours of
anesthesia. Either statistic would require rapid and systematic intervention on the part of
the critical care nurse.

Other Factors that Influence CABG Outcomes

A number of other factors influence CABG patient outcomes. These factors
include pre- and post-surgery education and post-hospital rehabilitation.
Pre-surgery Education

Pre-surgery education typically occurs in several different, but presumably
complimentary ways. First, the patients (and sometimes the family) are educated in the
surgeon's office during the surgical consent process. Second, pre-surgery education
occurs in the medical center's Pre-Admission Clinic and is provided by clinic RN's.
Content includes information about the surgical procedure, "typical" recovery trajectory

and followup care. Pre-operative labs may also be scheduled through this clinic.
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Whether or not the patient's family attends these appointments and hears the educational
content is variable.
Post-surgery Education

Post-surgery education typically occurs in the intensive care and ward of the
medical center in the proposed study and is provided by the RN staff of these areas.
Content is organized into a three-ring notebook and additional patient education
information can be added based on the patient's individual needs. Whether or not the
patient's family hear the educational content and review the three-ring binder content is
variable in this setting as well.
Post-hospital Rehabilitation

Jaarsma, Kastermans, Dassen, & Philipsen (1995) used self-structured interviews
to describe what problems post-operative CABG patients had struggled with during the
first six months after discharge from the hospital. While it is generally agreed that
CABG patients need to be educated about risk reduction, stress management, exercise
and diet before discharge, decreasing hospital lengths of stay (LOS) change nurse
clinicians' ability to do this effectively. Jaarsma, et al’s results indicated that all but one
of the 82 subjects had experienced problems in one of these four areas: change in
physical condition, emotional reaction, deleterious effect of follow-up medical treatment,
and post-hospital rehabilitation. Study results indicated additional education was needed
in the following areas: knowledge of disease, rehabilitation, physical condition and post-
operative treatment side effects.

Whether or not the patients in this study have cardiac rehabilitation after hospital
discharge is largely up the them and their family support system. Post-CABG
rehabilitation and education is provided within hospitals and at community based

programs, such as the YWCA. Duration of these programs ranges from 6 weeks to 6
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months. Medicare covers one post-hospital visit to the surgeon; after that, care is
assumed by the patient's cardiologist. Patients in this study are routinely referred to the
YWCA cardiac rehab program based in the community, but rates of compliance with
program attendance and effectiveness of rehabilitation regimens are unknown.

Trajectory/Outcomes for CABG, OPCAB and MIDCAB Patients

Operative Course: CABG'S, OPCAB's and MIDCAB's

Patients having a traditional CABG or OPCAB procedure are premedicated with
morphine and diazepam. Patients having the MIDCAB procedure are premedicated with
metoprolol and Clonidine. These medications slow the heart rate and decrease anesthesia
requirements by 20 - 30%. Ideally the MIDCAB patients have been on beta-blockers for
several days pre-operatively to enhance the desired effects. Patients are positioned in a
standard supine fashion and pulmonary artery and arterial lines are placed by the
anesthesiologist. ECG leads IT and V4 are usually used to monitor the heart rthythm since
they are able to detect cardiac ischemia accurately about 85% of the time. Emergency
external defibrillation pads are placed on the patient's chest wall. Patients receive
fentanyl, usually in smaller doses than traditional CABG patients, and have generally
higher doses of isofuorane and propofol. Paralysis is usually achieved using rocuronium,
a very short acting reversible agent. Patients also receive ketorolac (Toradol) and
bupivacaine (Marcaine) intercostal blocks to help with pain management post-
operatively. They are usually extubated on the operating room table at the conclusion of
surgery.

The incision is made transversely over the fourth rib cartilage, beginning at the
sternum and ending at the nipple. Two sheaths are placed in the femoral artery and
femoral vein for emergent use should CPB become necessary. The fourth cartilage is

removed and the third cartilage is divided. The LIMA is accessed and the patients is
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systemically heparinized with 10,000 units. The artery is injected with a combination of
verapamil, papaverine and blood to facilitate dilation. The native LAD is "test" occluded
for five minutes using tourniquets. This technique establishes patient tolerance and
initiates ischemic pre-conditioning.

Ischemic pre-conditioning enhances myocardial protection by a process of
inducing brief periods of ischemia followed by restoration of blood flow. Metabolic
effects include reducing high energy phosphate catabolism and decreasing lactate and
hydrogen ion buildup in the myocardial cells. Adenosine is sometimes used to decrease
infarct size and calcium channel blockers limit the entry of calcium into the cells and
myocardial damage. Use of Adenosine has decreased since the advent of external
epicardial stabilization. This stabilization process can actually eliminate the need for
medications like Adenosine (Douville, 1999).

Cardiac Intensive Care Unit (CICU)

CABG, OPCAB and MIDCAB patients in the proposed study return to the
Cardiac ICU (CICU) directly from the operating room accompanied by the
anesthesiologist, perfusionist and operating room staff. The cardio-thoracic surgeon is
immediately available writing post-operative care orders. These patients are staffed with
a 1:1 nurse-patient ratio for 6 to 12 hours post-operatively depending on patient stability.
Several physiologic challenges that often face the CICU nursing staff when caring for
these patient groups include post-operative electrolyte disturbances and replacement;
post-operative volume and blood product replacement; and thermoregulation.

A study that examined factors that influence ICU LOS for CABG patients
indicated that those with LOS of less than or equal to 1 day were younger (mean 62.39,
SD 10.88) and had pre-operative comorbidities such as HTN. Those with LOS of greater

than or equal to 2 days were older (mean 68.18, SD 11.84), had pre-operative
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comorbidities such as CHF, COPD, EF% of < 50% and needed pre-operative IABP
support. Post-operative complications included renal insufficiency, atrial dysrhythmias,
low cardiac output syndrome and respiratory insufficiency (Miller, 1998).
Post-operative Electrolyte Disturbances and Replacement

Because all coronary artery bypass (CAB) patients receive varying amounts of
crystalloid and colloid solutions, as well as blood products, during surgery and have
differing intravascular and renal function, it is quite common for them to have electrolyte
disturbances post-operatively. Common imbalances are hypocalcemia, hypomagnesemia
or hypokalemia. Physician/nursing protocols contain guidelines for electrolyte
replacement and serum electrolyte monitoring. Consequences of prolonged or profound
electrolyte imbalances include cardiac arrhythmias, neurological disturbances or death.
Post-operative Volume and Blood Product Replacement

The amount of crystalloid and/or colloids given in the operating room or ICU is
usually dependent on the patient's pulmonary artery (PA) and arterial line pressure
readings. Adequate blood pressure is necessary to maintain graft patency, but elevated
blood pressure may precipitate bleeding on the graft attachment sites. Cardio-thoracic
surgeon post-operative orders provide a range or upper and lower limit for blood pressure
and a treatment protocol if the range or pressure limit is breached. Depending on SvO2
values, the age of the patient, and other patient factors, blood transfusions are usually
ordered if a patient falls below 25% hematocrit.

Thermoregulation

Systemic hypothermia for myocardial protection during surgery has been used

since the 1950's. More efficient oxygenators, cardiopulmonary bypass machines and

cold cardioplegic solutions have reduced a universal need for systemic hypothermia.
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However, patients returning from cardiac bypass surgery may exhibit some
degree of hypothermia because of exposure to the cool operating suite temperatures.
Critical care nurses must exercise good clinical judgment when rewarming bypass
patients to prevent metabolically demanding shivering and guard against precipitous
blood pressure drops that may occur if a patient is rewarmed too quickly.

Ward Care, LOS, and Discharge Destination

Patients routinely transfer from the CICU to the cardiology ward before
discharging to home. This 30-bed ward is staffed by RN's, LPN's and CAN'S. Care
planning and patient education is done by the patient's nurse and the primary nurse on the
floor. Length of stay typically ranges from 1 - 3 days for MIDCAB's to 2-5 days for
OPCAB's and CABG'S.

The national average LOS for CABG patients is 4.5 days and for MIDCAB
patients is 3.0 days (Cardiothoracic Systems WWW site, 1998). National data registries
and third-party payors continue to provide benchmarking data that prompts health care
providers to shorten hospital LOS to the shortest time (safely) possible. Based on this
investigator's clinical observations, most CABG and MIDCAB patients discharge to

either their own home or less frequently to a skilled nursing facility (SNF).
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Conceptual Framework

The conceptual framework (see Figure 1) depicts the trajectory of the patient
groups of interest: CABG and OPCAB. These patients come to these OHS procedures
with their own demographic characteristics and comorbidities, all of which can impact
their recovery. The trajectory itself includes nursing care received in the preoperative,
intraoperative, CICU and ward settings. Nurses in each of these settings are responding
to patients' physiological and functional requirements, educating patients and families,
and preparing patients for their discharge destination. Nurses have an opportunity to
influence physiological, functional, and provider therapy variables in the interest of their
patients. Better understanding the recovery experience of each of the groups will enable
nurses to improve the care of these patients in the future.

Research Questions
The research questions for this study are:
1. How does recovery of elderly CABG and OPCAB patients compare

during the hospital stay?

2 What recovery variation is present between the young-old and old age
groups?
3. What recovery variation is present between the elderly male and female

patients?
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CHAPTER 3: METHODS
Design

A descriptive, comparative design was used because the specific aims (research
questions) posed involve two subject groups, OPCAB’s and MIDCAB’s, which have
limited nursing research to date. The CABG subject population has been previously
researched extensively by nursing and medicine. The goal in using this type of design
was to document similarities and differences between these three CAB groups. Results
will also guide the investigator’s subsequent program of research.

Setting

All data collection took place in a large tertiary Medical Center in the Northwest
portion of the U.S. Medical Center data collection included retrieval of data from the
Patient Analysis and Tracking System (PATS) database and manual medical record
review. PATS consists of software that allows users to create health care databases
(PATS: Axis User manual, 1994).

The Medical Center in the study has had an open-heart surgery (OHS) program
for over 20 years and has performed 300-450 OHS’s during each of those years. Nurses
in the operating room had an average of 7 years experience in intraoperative care; nurses
in the Cardiac Intensive Care Unit (CICU) had an average of 8 years of experience in
post-OHS care; and nurses on the cardiology ward had an average of 3 years of
experience caring for post-OHS subjects during the time of data collection.

Subjects
The original sample size in this rescarch was 68. There were 33 CABG, 32

OPCAB and 3 MIDCAB subjects. Because the MIDCAB subject group was so small, no
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analysis beyond description was possible. Therefore final data analysis was done on the
65 subjects in the CABG and OPCAB groups. A description of the MIDCAB group will
be presented in one portion of the subsequent text.

Subjects within the remaining two surgery groups were 67 years of age or older
and were age and gender matched within groups: 67-74 and 75-86 years. Two subjects
were 65 and 86 respectively. Because their LOS, comorbid conditions, hemodynamic
parameters and other recovery variables seemed similar to the 75-84 year olds, these two
subjects were included in that group. Therefore, when answering specific Aim (Research
Question) number two the following designations were used young-old (67 to 74 years)
and old (75 to 86 years). The sample was 51 % male and 49% female, 97.5% Caucasian,
2.5% (2 subjects) African-American and 1% Hispanic.

Source of Subjects

Subjects were drawn from the total PATS CABG and OPCAB populations of four
cardiothoracic surgeons at the Medical Center. The PATS database was used to track up
to 350+ variables/surgery case performed in the Medical Center since the 1980°s. The
database is maintained by one of the OHS perfusionist at the Medical Center where data
collection occurred.

Surgical data beginning on 11/30/99 generated a list of CABG and OPCAB
patients sequentially and going back in time was used to select the subjects. The subject
with the most recent surgery was selected first. This subject’s age and gender were
matched to the first subject in the other surgical group who was part of the same age
group and who was a gender match. This procedure was repeated until the goal of 30

subjects was met in each group.
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In the original plan the researcher hoped to use only one surgeon’s cases, but
found the volume of cases to be too low in volume to satisfy the number of cases
required for statistical significance within an approximately one year timeframe. It was
clear from the medical record review that the practice variability between the four
surgeons was very limited, making their subjects’ recoveries comparable. By keeping
the subject selection timeframe to 14 months the risk for other health care professional
turnover, environmental changes, and practice changes that could impact study results,
was minimized,
Inclusion and Exclusion Criteria

Subjects in the proposed study were subjects admitted to a 485-licensed bed
Medical Center in the northwestern U.S. who had a CABG or OPCAB surgery.
Inclusion criteria were:

~ admission to the Medical Center for a scheduled CABG or OPCAB

~ 65 years of age or older

~ admission to the operating room and completion of the chest incision
Exclusion criteria were:

~ admission for OHS procedures other than CABG or OPCAB

~ under 65 years of age

~ not able to speak read and write English or understand the informed consent

process.
Variables
Variables in the study were collected from the various phases of the OHS

trajectory: preoperative, intraoperative, CICU and the cardiology wards. Preoperative
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variables were categorized as demographic variables, functional and comorbidity
variables, physiological variables and provider therapy variables (See Table 1).
Intraoperative variables were categorized as physiological variables, provider therapy
variables, and time and functional variables (See Table 2). CICU variables were
categorized as physiological variables, provider therapy variables, and time and
functional variables (See Table 3). Ward variables were categorized as physiological
variables, provider therapy variables, and time and functional variables (See Table 4).
Operational Definitions

Operational definitions for the study variables are presented here in alphabetical
order for ease of reference, since some of them were collected in more than one phase of
the OHS trajectory.

Age. Age was defined as the age in the PATS database during the Medical Center
admission for open-heart surgery. Ages were grouped from 67-74 and from 75-86.
There were insufficient subjects aged greater or equal to 85 to form a third group (n=2).

Anesthesia time. Anesthesia time was defined as the number of minutes from
induction of anesthesia to the end of anesthesia as documented by the anesthesiologist in
the operating room. The anesthesiologist's record was found in the paper medical record
during the Medical Center admission for open-heart surgery.

Arrhythmias. Arrhythmias was defined as rhythms other than normal sinus
rhythm. Arrhythmias that occurred and were documented during the subject’s stay in the
Medical Center were categorized as: a) normal, b) atrial arrhythmias, ¢) ventricular
arthythmias and d) temporary pacing. The subjects who had a permanent pacemaker

were included in the normal rhythm category. Data about preoperative arrhythmias were



Table 1

Preoperative Variables Collected for the Study
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Demographic Variables

Age

Gender

Marital status

Race

Functional and Comorbidity Variables

ASA scores

Cardiac RiskMaster score
Death
Near-miss
Transfusion
Stroke

Drinking history

EF%

History of arrhythmias

History of chronic pain

Interval since last MI

NYHA class

Preexisting comorbidities
COPD
Hyperlipidemia
HTN
CRF
CRI
BPH
Hypothroidism
Arthritis



Table 1 (Continued)
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Preexisting comorbidities
Fibromyalgia
Diabetes - insulin treatment
Diabetes - oral agent treatment
Cancer
Depression
PVD
Pulmonary edema
Cercbral events
Sudden death history
UTI history
Preoperative hours in CICU
Previous cardiac cath interventions
Smoking history
Time since last contrast medium exposure
Physiological Variables
BP : outside 90-140 mm Hg systolic range
BMI category
EF category
Physiological Variables
Laboratory values
Creatinine
Glucose
Hematocrit

K+



Table 1 (Continued)

Provider Therapy Variables
Medications
Beta blockers
ACE
Lipid lowering agent (LLA)
Calcium channel blocker (CCB)
Analgesic
H, blocker
Diuretic
Antibiotic
Inhaler
Vitamins
Herbals
Iron
Antithrombotic
Oral agent
Insulin
Nitrate
Proton pump inhibitor
Inotrope
Antiarrhythmic
Hormone
Alpha II blocker
Thyroid
SSRI




Table 2

Intraoperative Variables Collected for the Study

Physiological Variables
Arrhythmias
BP's: outside 90-140 mm Hg systolic range
Code
Output
Urine
Temperature
Provider Therapy Variables
Cardiopulmonary bypass time
Colloid replacement
Cross-clamp time
Crystalloid replacement in OR
Intraaortic balloon pump use
Number of grafts
Transfusions
RBC
Time and Functional Variables
Anesthesia time
Surgical time

Survival to discharge from the OR
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Cardiac Intensive Care Unit (CICU) Variables Collected for the Study
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Physiological Variables
Arrhythmia categories
Arrhythmia duration
BP's: outside 90-140 mm Hg systolic range
Bowel function: first sound categories
Bowel function: stool categories
CLOS
Code
Code status
Delirium
Intraoperative or postoperative MI
Laboratory values
ABG
pH
Co,
0,
Ca++
Creatinine
Hematocrit
K+
Mg++
Output:
Blake
Bulb
Chest tube
NG

Urine



Table 3 (Continued)
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PA catheter values

Cardiac index

PCWP
Temperature: admission, lowest and highest

Provider Therapy Variables

Colloid replacement

CICU
Consultants
Crystalloid replacement

CICU
IABP use in hours
Insulin I'V drip
Mobility to chair
Pain medications

DOS

POD 1

POD 2

POD 3

POD 4

POD 5

POD 6

POD 7

POD 8

POD 9
Reintubation

Pain medications



Table 3 (Continued)

Transfusions
RBC
Platelet
FFP
Vasoactive intravenous medication
Nitroglycerin
Epinephrine
Dopamine
Nipride
Neosynephrine
Dobutamine
Time and Functional Variables
CICU length of stay (LOS)
Extubation, hours until
GCS
First
Last
Morbidity during hospitalization
Mortality during hospitalization
Reoperation incidence
Survival to discharge: CICU
Time as 1:1 status
Time to tubes/lines out
Arterial
Blake
Bulb
Catheter



Table 3 (Continued)
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Time to tubes/lines out
Chest
NG
PA

Time to void spontaneously




Table 4

Ward Variables Collected for the Study
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Gender
Groups

Surgery Age
Groups Groups
Physiological Variables
Arrhythmia categories
Arrhythmia duration

BP: outside 90-140 mm Hg systolic range
Code
Temperature: outside normal range
Provider Therapy Variables
Consultants
Medications
Beta blockers
ACE
Lipid lowering agent (LLA)
Calcium channel blocker (CCB)
Analgesic
H, blocker
Diuretic
Antibiotic
Inhaler
Vitamins
Herbals
Iron
Antithrombotic
Oral agent
Insulin

Nitrate



Table 4 (Continued)
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Medications
Proton pump inhibitor
Inotrope
Antiarrhythmic
Hormone
Alpha II blocker
Thyroid
SSRI
Time and Functional Variables
Discharge destination
HLOS

Survival to hospital discharge
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obtained from the surgeon’s preoperative history and physical report. Arrhythmias that
occurred during a subject’s Medical Center were collected from the CICU paper
flowsheets and the Ward paper charting from the subject's medical record during the
Medical Center admission for open-heart surgery.

Arrhythmia duration. Arrthythmia duration was defined as the length of time an
arrhythmia persisted. Arrhythmia duration was collected, when recorded, in hours.
Arrhythmias were divided into the following groups: a) normal, b) atrial arrhythmias, c)
ventricular arrhythmias and d) temporary pacing. These data were collected from the
CICU paper flowsheets and the Ward paper charting from the subject's medical record
during the Medical Center admission for open-heart surgery.

Arterial blood gas (ABG) values. ABG values were defined as the assessment of
arterial blood to determine the subjects’ acid-base, oxygenation and ventilatory status.
The pH (normal range 7.35-7.45), CO, (normal range 35-35) and O, (normal range 70-
100) were recorded from the arterial blood gases done in the CICU and recorded in the
subject's medical record during the CICU stay. There were a minimal number of ABG
values available or legible from the OR record, so analysis was not performed on these
ABG’s. No ABG’s were found during any subjects Ward stay.

ASA score. American Society of Anesthesiologists (ASA) risk score was
assigned by the anesthesiologist to patient scheduled for surgery. This is an I-IV scale Q%
= moribund) with IV indicating “high-risk™ for a patient receiving anesthesia. ASA score
was written in progress notes of subject chart by the anesthesiologist prior to open-heart
surgery. These data were collected from the subject's medical record during the Medical

Center admission for open-heart surgery.
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Blood glucose values. Blood glucose values was defined as serum or capillary
blood glucose levels. Blood glucose values were recorded as frequently as they were
found in the CICU. Low blood glucose (hypoglycemia) can trigger altered mentation,
dizziness and fainting. High blood sugar (hyperglycemia) inhibits normal tissue function
and wound healing.

Blood pressure (BP) range. Normal blood pressure range was defined as 90 - 140
mm Hg systolic. Hypertensive was defined as BP >140 mm Hg systolic and hypotensive
was defined as <90 mm Hg systolic. BP ranges were defined based on arterial pressures
while the arterial line was present post-operatively (since those are the values treated by
the CICU RN's) and cuff pressures after the arterial line was removed post-operatively.
These BP’s were recorded for the CICU stay was first, highest and lowest. OR blood
pressures were recorded as the highest and lowest values and Ward blood pressures were
recorded as admission and discharge blood pressures.

Body mass index (BMI) category. BMI was defined using the following standard
formula: weight (kg)/height(m)P (P=2). The BMI was calculated using the height and
weight recorded in the PATS database during the Medical Center admission for open-
heart surgery. BMI groups were established based on NIH Obesity guidelines (NIH,
2000): ideal (19-24.9), obese (25-29.9) and morbidly obese (30-35.0).

Bowel function: Sounds. Bowel sounds was defined as the first marker of the
return of bowel function. Bowel function: sounds was recorded as the number of hours
until the first documentation of return of bowel sounds after surgery was made in the

CICU flowsheet or progress notes or ward computer record.
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Bowel function: Stool. Bowel function: stool was defined as the number of days,
rounded to the nearest day, until the first recorded stool appeared after open heart
surgery. Stools were recorded on the CICU paper flowsheet or the Ward (cardiology
ward) computer record in the subject's paper medical record during the admission for
open-heart surgery.

Calcium (Ca++) values. Calcium values were defined as total serum calcium.
Calcium values were defined as normal, low or high using the serum values in the
laboratory records of the subject's medical record during the admission for open-heart
surgery. Calcium values were recorded as frequently as they were found during the
preoperative and CICU stay. Values were categorized as normal (9.3 — 10.0 gm/dL) low
and high using the normal calcium ranges used by the Medical Center in the study.

Cardiac RiskMaster score. The Cardiac RiskMaster Score was defined as the
calculated open-heart surgery subject risk for death, near-miss (morbidity), stroke and
transfusion using a Bayesian methodology employed at the Medical Center. Death was
defined as death during a hospital stay. Near miss is defined as death within 30 days of
hospitalization, cerebral damage that does not resolve, requires dialysis or spends more
than 14 days in the hospital for any reason. Transfusion is defined as the receipt of
human blood products given either during or post operatively: red cells, cryoprecipitate,
fresh frozen plasma or platelets. Stroke is defined as transient ischemic attack, and mild
or major stroke which the patient may or may not recover from (PATS: Axis SoftWare,
1994). These risk scores were collected from the PATS database for each subject in this
study. All cardiac surgery patients Cardiac Riskmaster scores are stored in PATS. Health

Data Research established the Merged Cardiac Registry (MCR) in 1988. It contains over
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300,000 cardiovascular case. Cardiac RiskMaster was developed based on this data set
and is used to predict patient outcomes following open-heart surgery. PATS version 5.0
was used for this study.

Cardio-pulmonary bypass (CPB) time. Cardio-pulmonary bypass time was a time
variable defined by the number of minutes a subject was on CPB during open-heart
surgery (applies to the CABG groups only). These data were collected from the
anesthesiologist record in the subject's medical record from the admission for open-heart
surgery.

Cardiac intensive care unit length of stay (CLOS). Cardiac intensive care unit
length of stay was defined as the number of days subjects spent in the CICU after
discharge from the operating room. The data were collected from the CICU paper
flowsheets found in the subject’s paper medical record from the Medical Center
admission for open-heart surgery.

Code. The health care team members defined a code as a cardiac and/or
respiratory arrest that precipitated emergency procedures. Code data were analyzed by
occurrence (yes/no) and by a dichotomous survival category (yes/no). Code data were
collected from code record forms found in the subject's paper medical record from the
Medical Center admission for open-heart surgery.

Code status. Code status was defined as the amount and type of emergency
interventions subjects, their family and surgeon determined was appropriate to preserve a
subject's life. Default code status was full code, meaning all available emergency

procedures were used if a subject's circulatory or respiratory system failed. None of the
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subjects fell into the do not resuscitate (DNR) or do not intubate (DNI) groups. Two of
the subjects had a code in CICU, but both survived to discharge.

Colloid replacement. Colloid replacement was defined as protein-type
intravenous solutions, which were given for the purpose of supporting blood pressure,
intravascular volume and/or promoting urine output. Colloid replacements were
analyzed by type and volume. These replacement data were collected from the operating
room record and the CICU paper flowsheets found in the subject's paper medical record
from the Medical Center admission for open-heart surgery.

Comorbidities. Comorbidities were defined as any disease documented in the
subject's history or physician's progress notes as existing before open-heart surgery.
Comorbidities were collected from the subject's paper medical record from the Medical
Center admission for open-heart surgery.

Consultants. Consultants were defined as specialty physicians who provided care
to the subjects postoperatively. Use of these consultants was documented on the CICU
flowsheets and in the Interdisciplinary Notes in the subject's paper medical record from
the Medical Center admission for open-heart surgery.

Creatinine values. Creatinine values were defined as normal (0.6 — 1.3 gm/dL),
low or high using recorded values in the laboratory records of the subject's paper medical
record during the Medical Center admission for open-heart surgery. Normal and
abnormal creatinine values were determined using the normal range used by the Medical
Center in the study. Creatinine values were recorded as frequently as they were found.

Cross-clamp time. Cross clamp time was a time variable defined by the number

of minutes a subject had his/her aorta clamped during open-heart surgery (applies to the
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CABG group only). These data were collected from the anesthesiologist record in the
subject's medical record from the admission for open-heart surgery.

Crystalloid replacement. Crystalloid replacement was defined as non-
proteinaceous intravenous solution which were given for the purpose of providing
hydration, supporting blood pressure, supporting intravascular volume and/or promoting
urine output. These réplacements were collected from the operating room record and the
CICU paper flowsheets.

Day of surgery (DOS). DOS was defined as the calendar date when surgery was
completed. This day was determined using the anesthesia record from the subject's paper
medical record from the Medical Center admission for open-heart surgery. DOS was
used as the anchor point for determining postoperative day's (POD).

Discharge destination. Discharge destination was defined as the location
subjects’ transferred to after hospital discharge. These data were collected from the
discharge sheet in the subject’s medical record from the Medical Center admission for
open-heart surgery.

Discharge medications. Discharge medications were defined as the prescriptions
written by the surgeon when a subject discharged from the Medical Center. These data
were collected from the discharge sheet from a subject’s medical record from the
Medical Center admission for open-heart surgery.

Drinking history. Drinking history was defined based on subjects’ self-report to
the admitting nurse upon admission to the Medical Center for open-heart surgery. These
data were collected from the admission sheet in the subject’s medical record from the

Medical Center admission for open-heart surgery.
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Ejection fraction (EF) % category. EF% was defined as the percentage of blood
pumped from the left ventricle through the aorta to the body during systole. Normal
EF% is 67%. In the study the subjects were grouped into the following EF% groups: 20-
29, 30-39, 40-49, 50-59, 60-69, 70-79 and 80-89%. Ejection fractions were recorded
from the physician progress note or physician's history and physical from the subject's
paper medical record from the Medical Center admission for open-heart surgery.

Gender. Gender was defined as a dichotomous variable: male or female. Gender
was determined using the admission record from the Medical Center admission for open-
heart surgery.

Glascow coma scale (GCS) score. GCS score was defined using the standard
criteria developed by Teasdale and Jennett (1974). GCS is an item scale is to assess a
patient’s/subject's level of consciousness and motor responsiveness. The reliability and
validity of the scale has been successfully tested in a variety of settings (Sisson, 1990).
Scores from the four subscales are summed to determine a total score. Total scores can
range from 3 (obtundation) to 15 (oriented and verbalizing appropriately). First and final
GCS scores recorded on the CICU paper flowsheet were collected and compared with the
nurse's narrative description of cognitive status to determine whether a neurological
complication occurred during surgery or the CICU stay. These data were collected from
the subject's paper medical record from the Medical Center admission for open-heart
surgery.

Hematocrit values. Hematocrit values were defined as normal (40.0-53.0 gm/dL),
low or high using the recorded hemoglobin values in the laboratory records of a subject's

paper medical record during the Medical Center admission for open-heart surgery.
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Normal and abnormal values were determined using the normal hemoglobin range used
by the Medical Center in the study.

Hemoglobin values. Hemoglobin values were defined as normal (13.5-17.7
gm/dL), low or high using the recorded hemoglobin values in the laboratory records of a
subject's paper medical record during the Medical Center admission for open-heart
surgery. Normal and abnormal values were determined using the normal hemoglobin
range used by the Medical Center in the study. Hemoglobin values were recorded as
frequently as they were found in the subject’s paper medical record from the Medical
Center admission for open-heart surgery.

History of arrhythmias. History of arrhythmias was defined as a yes/no
dichotomous variable. Arrhythmias were categorized as: a) normal, b) atrial arrhythmias,
¢) ventricular arrhythmias and d) temporary pacing. The subjects who had a permanent
pacemaker were included in the normal rhythm category. These data were recorded from
the surgeon’s history and physical report in the subject’s paper medical record from the
Medical Center admission for open-heart surgery.

History of chronic pain. History of chronic pain was defined as a yes/no
dichotomous variable. Chronic pain caused by previous injury or a chronic illness was
recorded from the physician's history and physical in the subject's paper medical record
from the Medical Center admission for open-heart surgery.

Insulin intravenous (IV) drip. Insulin intravenous drip was defined as the use
(yes/no) of a continuous insulin IV drip to keep blood sugars less than 200 gm/dL

(surgeon defined parameter). These data were collected from the CICU flowsheet in the
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subject's paper medical record from the Medical Center admission for open-heart
surgery. Insulin drips were not used for subjects during Ward stays.

Interval since last MI. Interval since last MI was defined for subjects who had a
MI prior to admission to the Medical Center for open-heart surgery. These data were
expressed in groups (none, one or two) and collected from the PATS database.

Intraaortic balloon pump (IABP) use time. 1ABP use time was defined as the use
of an IABP to support the cardiac and circulatory system. IABP was analyzed in hours
and rounded to the nearest day as appropriate. Use of an IABP was determined using the
nurse’s notes from the operating room records and the paper medical record from the
CICU. These data were collected from the subject's paper medical record from the
admission for open-heart surgery.

Intraoperative or postoperative MI. Intraoperative or postoperative MI was
defined as a physician diagnosed MI during the OR, CICU or ward stay. These data were
collected from the physician’s progress record from the subject's paper medical record
from the admission for open-heart surgery.

Length of stay: CICU (CLOS). CLOS was defined as the number of days,
rounded to the nearest tenth, that a subject was cared for in the CICU. These data were
collected from the CICU paper flowsheets during the subject's Medical Center admission
for open-heart surgery.

Length of stay: Medical center (HLOS). HLOS was defined as the number of
days that the subject was a patient in the Medical Center where this study was conducted.
These data were collected from the subject's paper medical record from the Medical

Center admission for open-heart surgery.
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Length of stay: Ward. Ward LOS was defined as the number of days that a
subject was cared for on the ward after discharge from CICU. Days were calculated by
subtracting the number of days a subject was cared for in CICU from the HLOS, based
on the subject's paper medical record from the Medical Center admission for open-heart
surgery.

Magnesium (Mg"") values. Magnesium values were defined as normal (1.7-2.5
gm/dL) low or high using the recorded serum values in the laboratory records of the
subject's paper medical record during the admission for open-heart surgery. Normal and
abnormal magnesium values were determined using the normal magnesium range used
by the Medical Center in the study. Magnesium values were recorded as frequently as
they were found during preoperative and CICU stay.

Marital status. Marital status was defined in groups: single, married, divorced,
separated or widowed. Data were collected from the Medical Center admission record
from the subject's paper medical record during the admission for open-heart surgery.

Medications. Medications were defined based on the following groups a)
preoperative, b) CICU (vasoactive, insulin and morphine sulfate equivalencies) and c)
ward (morphine sulfate equivalencies) and d) discharge categories. Preoperative
medications include all classes recorded in the surgeon’s history and physical. CICU
medications included any vasoactive medications, intravenous (IV) insulin drips or
morphine sulfate equivalent received postoperatively while the subject was in the CICU.
These medications were determined using the CICU paper flowsheet. Vasoactive
medication was defined as intravenous medication administered using an infusion pump

for the purpose of optimizing blood flow, cardiac output or supporting or modifying
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blood pressure. Discharge medications were found on the discharge sheet and were
written by the surgeon. All these records were located in the subject's paper medical
record from the admission for open-heart surgery.

Mobility to chair. Mobility was defined in one manner: up to the chair. This is
the only descriptor that was consistently documented in the subject records during the
CICU or ward stay. This data was recorded in hours and was collected from the CICU
paper flowsheets.

Morbidity during medical center stay. Morbidity was defined during the proposal
phase of this research morbidity was defined using Higgins (1997) definition when one
or more of the following complications appeared in a subject's paper medical record from
the Medical Center admission for open heart surgery: 1) cardiac index less than two liters
per minute, despite vasoactive support; 2) myocardial infarction documented by CK-MB
fraction elevation during or after surgery; 3) IABP use after surgery; 4) ventilator support
longer than 24 hours after arrival to the CICU or reintubation after post-surgical
extubation; 5) documented (per CT, MRI or neurologist evaluation) stroke; 6) renal
failure requiring the use of dialysis; and 7) serious infection of wound or body system.
Documentation from the CICU paper flowsheet, the Ward computer records and from the
physician's progress notes were used to determine if one of these morbid conditions
occurred during the OHS stay. Additional morbidities was redefined to include:
respiratory failure, pneumonia, AICD placement and others.

Mortality during medical center stay. Mortality during Medical Center stay was
defined as death during the Medical Center stay for OHS. No mortality occurred in this

study.
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New York Heart Association (NYHA) class. NYHA class was defined using the
standard four functional cardiac classes developed by the New York Heart Association in
1964 (Skov and Underhill Motzer, 1995). Class descriptions were consistent with those
previously described in this text. NYHA class was collected from the CardioVascular
Lab (CVL) data sheets, PATS and the physician's notes from the subject's medical record
from the admission for open-heart surgery.

Number of grafs. Number of grafts was defined as the number of bypass grafts
attached by the surgeon to a subject heart. These data were taken from the surgeons’
progress note after OR from the subject’s medical record from the Medical Center
admission for open-heart surgery.

Output. Output was defined as any drainage from any of the following natural or
artificial routes and was described as in cc amounts. Output data were collected from the
operating room notes and the CICU paper flowsheet. All recorded output from the
subject’s paper medical record was collected for the Medical Center admission for open-
heart surgery.

Output: Bulb suction. Bulb suction output was defined based on the use of a
drainage system, which relies on a compressed bulb shaped container to exert negative
pressure and promote drainage, e.g. bulb suction drains used were used to drain surgical
sites in lower leg(s).

Output. Blake. Blake drains are used as an alternative to conventional chest
tubes to drain the mediastinal space after surgery. They are smaller in diameter than

conventional chest tubes and are perceived by nurses as painful to remove.
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Output.: Chest tube. Chest tube output was defined as conventional #36 French
chest tubes placed at the end of surgery to drain post-operative fluid into a drainage
collection system that may or may not have negative suction attached.

For the purposes of analysis, all blood drainage was grouped together: Bulb,
Blake and chest tube.

Output: Emesis. Emesis output was defined as the cc of emesis vomited or the
number of episodes of emesis when the cc of emesis could not be measured. While
nausea was recorded for several subjects, emesis was not.

Output: Nasogastric (NG) tube. NG tube output was defined as the cc of
suctioned nasogastric drainage when a NG tube was placed postoperatively. This output
was analyzed as gastric output.

Ouitput: Urine. Urine output was defined as the cc of urine which drained into a
fluid collection bag or which the subject voided spontaneously.

Postoperative day (POD). POD was defined using the 24-hour clock from
midnight to midnight. Regardless of what time a subject returned from surgery, s/he was
considered POD #1 after the first midnight period in CICU. Every subsequent midnight
advanced the POD calculation forward by an additive value of one. POD's were
calculated using the CICU paper flowsheet and the Ward computer record from the
Medical Center admission for open-heart surgery.

Potassium (K”) values. Potassium values were defined as normal (3.7-5.5
gm/dL), low or high using the recorded serum values in the laboratory records of the
subject's paper medical record from the Medical Center admission for open-heart

surgery. Potassium value groups were determined using the normal range used by the
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Medical Center in the study. Potassium values were recorded as frequently as they were
found during the preoperative and CICU stay.

Preoperative hours in CICU. Preoperative hours in CICU were defined as the
number of hours subjects were in the CICU before surgery. These data were collected
from the CICU flowsheets from the subject’s medical record from the Medical Center
admission for open-heart surgery. 15 of the subjects were in CICU preoperatively.

Pulmonary artery catheter (PAC), Cardiac index and (CI) Pulmonary artery
wedge pressures (PCWP). CI was defined as the estimate of blood flow through the
aorta in relation to the body surface area (BSA). PCWP is defined as an indirect means
of estimating left heart preload. (AACN Reference Manual, 1998). These two values
together provide health care professionals a solid indication of how a left ventricle is
performing and are the basis for some treatment decisions. CI and PCWP's were
collected as frequently as they were recorded on the CICU paper flowsheets from the
subject's admission for open-heart surgery. CI < 2.0 liters/min with a PCWP > 18 mm Hg
formed the definition of a compromised left ventricle after the first CI/PCWP were
recorded after CICU admission.

Racef/ethnicity. Race was defined using Medical Center definitions of the
following racial/ethnic groups: white, non-Hispanic; white Hispanic; African-American;
African Non-American; Asian; Native American; or South Pacific Islander. These data
were taken from the subject's Medical Center admission form in the subject's paper
medical record from the Medical Center admission for open-heart surgery.

Reintubation. Reintubation was defined as the placement of an endotracheal tube

(ETT) in the subject for the purpose of supporting oxygenation after the ETT placed
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before open-heart surgery was removed. This is a yes/no dichotomous variable. These
data were collected from the CICU paper flowsheets and the physician progress notes in
the subject's paper medical record from the admission for open-heart surgery.

Reoperation incidence. Reoperation incidence was defined as the subject's return
to the operating room for any reason after s/he had been admitted to CICU. This is a
yes/no dichotomous variable. These data were collected from the CICU paper flowsheets
completed during the subject's Medical Center admission for open-heart surgery. There
were no reoperations in this sample.

Smoking currently. Smoking currently was defined as the subject’s self-report
documented by the physician in the history and physical or the nurse's clinical admission
form in the subject's paper medical record of the Medical Center admission for open-
heart surgery.

Smoking history. Smoking history was defined as the subject's self-reported
pack-years or as documented in the physician's history and physical in the subject's paper
medical record from the admission for open heart surgery. The smoking categories from
the PATS database were used in this study: never smoked, smoking now, quit within the
past 6 months and quit more than 6 months ago. Of the subjects who had ever smoked,
there was not consistently enough data to calculate pack-years.

Surgical time. Surgical time was based on the number of minutes documented by
the anesthesiologist as surgery time on the anesthesia record from the operating room.
Surgical time was collected from the PATS database from the subject's Medical Center

admission for open-heart surgery.
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Survival to discharge from CICU. Survival to discharge from CICU was defined
as subject survival from the time of admission to CICU to the transfer to the floor using
dichotomous yes/no groups. These data were collected from the CICU paper flowsheets
in the subject's paper medical record from the Medical Center admission for open-heart
surgery. All subjects survived to transfer to Ward.

Survival to discharge from the operating room. Survival to discharge from the
operating room was defined as subject survival through any open-heart surgery operative
period during the Medical Center stay for open-heart surgery. This is a yes/no
dichotomous variable. These data were collected from the physician's progress notes
from the subject's paper medical record from the admission for open-heart surgery. All
subjects survived to discharge from the operating room.

Time of 1.1 nursing care. Time as 1:1 status was determined based on the
amount of time each post open-heart surgery subject required 1:1 nursing care. Reasons
for 1:1 nursing care include hemodynamic instability, titration of vasoactive medications,
frequency of vital sign monitoring and staffing levels. This time calculated in minutes
and was determined based on data recorded on the CICU paper flowsheets: vital sign
monitoring every 15 minutes or less, evidence of fluid or blood product resuscitation,
presence of an IABP (automatic 1:1 status in CICU). Time as 1:1 status was collected
from the subject's paper medical record from the Medical Center admission for open-
heart surgery.

Time since last contrast medium exposure. Time since last contrast medium
exposure was defined as the number of days since a subject had received radio-opaque

contrast for a diagnostic procedure. Contrast intake can negatively impact renal function
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in vulnerable subjects. These data were collected from the CVL record from the subject's
paper medical record from the Medical Center admission for open-heart surgery.

Time to extubation. Time to extubation was defined as the number of hours until
the subject's endotracheal tube (ETT) was removed after open-heart surgery. These data
were collected from the anesthesiologist's record or the CICU paper flowsheet from the
subject's Medical Center admission for open-heart surgery.

Time until lines out: Arterial, central and/or PA. Time until arterial, central
and/or PA line(s) were removed was defined as the number of hours until each line
present was removed after arrival to the CICU. These data were collected from the CICU
paper flowsheet(s) from a subject's paper medical record from the Medical Center
admission for open-heart surgery.

Time until tubes out: Blake, bulb, NG or catheter. Time until Blake, bulb, NG
and/or catheter tubes were removed was defined as the number of hours until each line
present was removed after arrival to the CICU. These data were collected from the CICU
paper flowsheet(s) from a subject's paper medical record from the Medical Center
admission for open-heart surgery.

Time to void spontaneously. Time to void spontaneously was defined as the
number of hours that it took for a subject to void spontaneously after an indwelling urine
catheter was removed. This time was calculated by subtracting the time a subject voided
spontaneously from the time the indwelling urine catheter was removed. These data were
collected from a subject's paper medical record from the Medical Center admission for

open-heart surgery.
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Transfusions. The number and type of blood products given to support
hematocrit, blood pressure and/or urine output defined transfusions. Transfusions
included packed red blood cells, fresh frozen plasma or platelets. These data were
recorded from the anesthesia record, the CICU paper flowsheets from the subject's paper
medical record from the Medical Center admission for open-heart surgery.

Ward stay. Ward stay was defined as the length of stay subjects spent on a
cardiology ward after discharge from CICU in days. These data were collected from a
subject’s paper medical record from the Medical Center admission for open-heart
surgery.

Instruments

The instruments designed by the investigator which were used in the study were
the Preoperative Data Collection Form (PDCF), the Intraoperative Data Collection Form
(IDCF), the CICU Data Collection Form (CDCF), and the Ward Data Collection Form
(WDCF) and the SPQ (see Appendix A-D). These forms were used to facilitate data
retrieval from the paper medical record and PATS (Patient Analysis and Tracking
System; Dendrite, Inc.) database. Data were collected until all specified variables were
complete to the greatest extent possible. The PDCF, IDCF, CDCF and WDCF were
refined by pilot testing them on two OHS subject records prior to the beginning of the
study.

Reliability of Data

While the potential inaccuracies of a paper-based medical record were present,

the emphasis on trained health care providers documenting subject characteristics and

progress accurately and legibly is great, based on legal and regulatory requirements.
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Retrospective use of medical record data is often used to inform Medical Center-based
quality improvement activities or in the conduct of health care research (Bevelaqua, et.
al., 1990; Cane, et.al., 1995; Christakis, et.al., 1995).
Human Subjects

The Institutional Review Board (IRB) at Providence Portland Medical Center
(PPMC) and the Oregon Health Sciences University (OHSU) Office of Research
Services (ORS) prior to data collection approved this proposal. No modifications
requiring an addendum review by the IRBs were made. Risk to subjects was minimal.
Potential risks included risk for breach of subject confidentiality when subject names and
medical records were accessed. The following minimized the risk for breach in subject
confidentiality: all subjects were assigned a numeric designation based on their random
position in the PATS database. The master list of subject names, addresses and code
numbers was stored on a single computer diskette and was kept in a locked file drawer
until the completion of the study; and all data collection forms contained only the subject
number and were kept in a locked file drawer when not in the immediate possession of
the investigator. When the study is completed, all subject identifiers will be destroyed.

Access to data from the paper medical record and PATS database was authorized
based on the quality improvement mission of the Medical Center. Data are often used to
help describe subject care in a variety of internal and externally driven quality
improvement or research projects.

To maintain confidentiality, only subject numbers were entered into the SPSS
database. When the forms and questionnaires were not in the immediate possession of

the investigator, they were kept in a locked file drawer. After post-dissertation QOL
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analysis (not described in this dissertation) is complete, all paper and diskette records
bearing subject identifiers will be shredded or deleted.

Procedures

Subjects were identified by the OR perfusionist who maintains the PATS
database of CABG and OPCAB (and other) patients. Starting from 11/30/99, he queried
the database going back in time 14 months to identify all eligible subjects aged 65 and
older. All four surgeons were included to satisfy the number of subjects needed per
group. Based on review of postoperative OHS orders, there is very little practice
variability (PATS outcome analysis by surgeons, 1996-2001) between the four surgeons
based on blood pressure parameters, types of blood products, crystalloids and colloids
used or CICU transfer criteria,

CABG and OPCAB subjects were matched by age group, gender group, as
previously described. After the subjects were identified in age and gender-matched pairs,
printouts of each subject's data base information were generated. These data were used
to validate paper medical record data and provide data not found in the paper medical
record. Agreement between the PATS and the paper medical record was excellent, with
only 27 differences noted out of more than 2400+ possible variables, representing a
0.12% variation. Data were used to complete the PDCF, IDCF, CDCF and WDCF.
Subject names and addresses were removed from the printouts and replaced with code
numbers. The investigator transcribed all subject data in a private location in order to
protect subject confidentiality. Only subject code numbers were kept on the data

collection forms. When the PATS database forms and data collection forms were not in
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use and in the immediate possession of the investigator, they were kept in a locked file
drawer.

The frequency of measurement of the variables is summarized in Table 5. The
sources of the variables are listed in Table 6.

Data Analysis

After data collection was completed, the PATS and paper medical record data
were entered into SPSS 10.0 (SPSS, Inc., 2000) program for analysis. The researcher
verified data reading back entered variables and rechecking the data collection forms to
assure the values were the same. Data were analyzed using SPSS version 10.0 and
frequency tables, descriptive and comparative testing was done. Significance level was
initially established at p = .05, but based on the number of tests run and the
recommendation of the dissertation committee the significance level was elevated to p =
.01, to decrease the chance of achieving statistical significance by chance. The
significance levels are presented but are not intended to be conclusive because this is not
hypothesis testing research. The statistical and clinical significance levels in this
research suggest trends, but additional directional research (hypothesis testing) would be

essential to reach scientific conclusions.
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Table 5

Variables: Frequency of Collection and Type of Measurement

Name of Variable

Frequency & Type of Measurement

Age
Albumin values
Anesthesia time

Arrhythmia categories

Arrhythmia duration

Blood gluceose values

BP: admission and discharge

BP: category

BP

BMI category

Bowel function: sounds

Bowel function: stool

Cardiopulmonary bypass time in minutes
Code

Code status

Colloid replacement
Consultants

Crystalloid replacement
Day of surgery (DOS)
Delirium

Discharge destination

Once
Every time it appeared
Once (more if there was a reoperation)

Every time rhythm was other than
normal: type/hours

Every time it appeared

Every time it appeared in CICU: serum
or capillary and time

Every time it appeared on ward

Admission and discharge on ward;
highest and lowest in OR

Outside 90-140 mm Hg range each
time it occurred

Once, based on hospital admission
height and weight data

Once, when sounds return/hours
Once, with first stool/POD
Every time it occurs

Every time it occurs

Every time it changes from full code
status

Sum of post-op volume

Every time they appear: type and POD
Sum of post-op volume

Once, more if there is a reoperation
Every time symptoms were described

Once, from discharge shet
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Name of Variable

Frequency & Type of Measurement

Discharge medications

EF%

Gender

Hematocrit

History of arrythmias
HLOS

IABP use

Laboratory values: ABG, albumin, BUN,
creatinine, hematocrit, K+ and Mg++

Marital status

Medications vasoactives

Mobility

Morbidity during hospitalization
Mortality during hospitalization
NYHA class

Output

Parsonnet’s risk score

POD

Postoperative comorbidities
Preexisting comorbidities

PA catheter values

Race
Reintubation

Reoperation incidence

Once, from discharge sheet

Once, more if there is a perioperative
MI

Once

Every time it appears, time and POD
Once/type

Once: days

Every time it appears: hours to days,
rounded to quarter hours

Every time it appears during the
preadmission, OR and CICU stays

Once, on hospital admission for OHS

Every time they appear: drug
type/duration

Every time category changes and POD
Every time criteria were met

Once

Once, based on hospital admission data

Every 8 hours (24, 08, and 1600) and
POD

Once, based on hospital admission data
With each date change at 2400

Each time new one was identified
Once

CI and PCWP with each cardiac output
measurement

Once
As often as it occurred

As often as OHS reoperation occurred
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Name of Variable

Frequency & Type of Measurement

Reoperatiopn reason
Smoking currently

Smoking history

Surgical time

Survival to d/c from hospital
Survival to d/c from CICU

Temperature, out of range

Time as 1:1 status

Time since last contrast mediumm exposure
Time to extubation

Time to lines out

Time to void spontaneously

Transfusions

Ward LOS

As often as provided

Once

Once

As often as it appeared for OHS
Once

As often as it appeared

As often as < 35 degrees of > 38
degrees

As often as it occurred

Once

As often as intubation occurred
Once

As often as an indwelling urine
catheter was placed

Every time given: type, POD
Once: total days
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Name of Variable

Source of Data

Age

Albumin values

Anesthesia time

Arrhythmias

Blood gluceose values

BP: admission and discharge

BP: category

BP: first, highest and lowest (systolic)
BMI category

Bowel function: sounds
Bowel function: stool
Cardiopulmonary bypass time in minutes
CLOS

Code

Code status

Colloid replacement
Consultants

Crystalloid replacement
Day of surgery (DOS)
Delirium

EF%

Gender

Hematocrit

History of arrythmias
HLOS

PATS

Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record

Paper medical record

Calculated based on paper medical

record values

Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
PATS

Paper medical record
Paper medical record

PATS
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Name of Variable

Source of Data

IABP use

Laboratory values: ABG, albumin, BUN,
creatinine, hematocrit, K+ and Mg++

Marital status

Medications

Mobility

Morbidity during hospitalization
Mortality during hospitalization
NYHA class

Output

Parsonnet’s risk score

POD

Postoperative comorbidities
Preexisting comorbidities
PA catheter values

Race

Reintubation

Reoperation incidence
Reoperatiopn reason
Smoking currently

Smoking history

Surgical time

Survival to d/c from hospital
Survival to d/c from CICU
Temperature

Time as 1:1 status

Paper medical record

Paper medical record

PATS

Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
PATS

Paper medical record
Paper medical record
Paper medical record
Paper medical record
PATS

Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record

Paper medical record
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Name of Variable

Source of Data

Time since last contrast medium exposure
Time to extubation

Time to lines out

Time to void spontancously

Transfusions

Ward LOS

Paper medical record
Paper medical record
Paper medical record
Paper medical record
Paper medical record

PATS
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CHAPTER 4: RESULTS OF STUDY

A brief description of the total sample was provided in Chapter 3. Table 7
presents demographic data for the total sample of 65 subjects. Mean age of the total
sample was 75 years with approximately 50% male and 50% females. Most of the
subjects were married, Caucasian and all resided in their own home.

This narrative of the Results chapter will be organized based on the OHS time
continuum (variable categories) used in Chapter 3: a) Preoperative Variables:
demographic, functional and comorbidity, physiological and provider therapy; b)
Intraoperative Variables: physiological, provider therapy and time and functional; c)
CICU variables: physiological, provider therapy and time and functional; d) Ward
Variables: physiological, provider therapy and time and functional. Within the variable
categories analyses were performed based on a) surgery groups (CABG vs. OPCAB), b)
age groups (67-74) vs. (75-86) and c) gender groups (male vs. female). Results will then
be discussed based on statistically significant findings; clinically significant differences;
and items that did not reach either of the two previous levels but were of interest to health
care professionals. Statistically significant findings are those which reached p=.010
level; clinically significant findings have p values between p=.010 through p=.065.

Preoperative Period
Surgery Groups
Descriptive data for preoperative variables of the surgery groups are presented in

Table 7. Preoperative medication and discharge medication classes are presented later in
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Table 7

Preoperative Variables: Descriptive Data for Surgery Groups

Total sample CABG OPCAB
Variables of Comparison N=65 N=33 N=32
Preadmission Demographic Variables
Subject age range (mean) 75.7+-93  75.0+- .94
Minimum-maximum 67-86 67-85 67-86
Gender
Male 33 (51%) 16 (48%) 17 (53%)
Female 39 (60%) 20 (61% 19 (59%)
Marital Status
Single 5 (5%) 2 (6%) 1 (3%)
Married 39 (60%) 20 (61%) 19 (59%)
Divorced 4 (6%) 2 (6%) 2 (6%)
Widowed 19 (29%) 9 (27%) 10 (31%)
Separated 0 0 0
Race
Caucasian 62 (95%) 31 (94%) 31 (97%)
African-American 2 (3%) 2 (6%) 1 (3%)
Hispanice 1 (2%) 1 (3%) 0
Functional and Comorbidity Variables
Preoperative arrhythmias
None 56 (86%) 29 (88%) 27 (84%)
Atrial fibrillation 6 (9%) 2 (6%) 4 (13%)
PVC’s 2 (3%) 1 (3%) 1 (3%)

Pacer 1 (2%) 1 (3%) 0
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Table 7 (Continued)
Total sample CABG OPCAB
Variables of Comparison =65 N=33 =32
History of chronic pain
None 58 (89%) 33 (100%) 25 (84%)
Arthritis 6 (9%) 0 5 (16%)
Other 1 (2%) 0 2 (5%)
Riskmaster
Near miss mean, range 3.07-54.99 3.07-3539  3.86-54.99
Death mean, range .88-28.55 1.18-18.01 .88-28.55
Stroke mean, range .93-17.07 1.28-11.65  .93-17.07
Transfusion mean, range .83-5.73 .83-5.62 .65-5.73
Comorbidity
COPD 12 (18%) 4 (12%) 8 (25%)
Hyperlipidemia 34 (52%) 20 (61%) 14 (44%)
HTN 40 (62%) 21 (64%) 19 (59%)
Chronic renal failure 2 (3%) 1 (3%) 1 (3%)
Chronic renal insufficiency 3 (5%) 2 (6%) 1 (3%)
BPH 3 (5%) 0 3 (9%)
Hypothyroidism 8 (12%) 4 (12%) 4 (13%)
Arthritis 9 (14%) 3 (9%) 6 (19%)
Fibromyalgia 1 (2%) 0 1 (3%)
Diabetic:
Oral agent 11 (17%) 6 (18%) 5(16%)
Insulin 5 (8%) 3 (9%) 2 (6%)
Cancer 7 (11%) 4 (12%) 3 (9%)
Depression 5 (8%) 3 (9%) 2 (6%)
PVD 7 (11%) 4 (16%) 3 (9%)
Pulmonary edema history 0 0 0
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Table 7 (Continued)
Total sample CABG OPCAB
Variables of Comparison N=65 N=33 N=32
Comorbidity
Cerebral events 5(5%) 1 (3%) 4 (12%)
Sudden death history 2 (3%) 1 (3%) 1 (3%)
UTI 2 (3%) 0 2 (6%)
Previous MI
None 41 (63%) 21 (62%) 20 (62%)
One 20 (31%) 9 (27%) 11 (34%)
Two 4 (6%) 3(9%) 1 (3%)
Smoking status
Never smoked 37 (57%) 20 (61%) 17 (53%)
Smoking now 7 (11%) 3 (9%) 4 (13%)
Smoking within the last 6 1 (2%) 1 (3%) 0
months
Quit over 6 months ago 20 (31%) 9 (27%) 11 (34%)
ETOH use
No reported drinking 60 (92%) 30 (91%) 30 (94%)
0-2 drinks/day 4 (6%) 2 (6%) 2 (6%)
“heavy” > 5 years ago 1 (2%) 1 (3%) 0
Contrast medium exposure to OR
time in days
Mean (SE) 7.5(2.07) 6.3 (3.0) 8.7(2.9)
Median 1.0 1.0 1.0
Range 0-92 0-92 0-57
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Table 7 (Continued)
Total sample CABG OPCAB
Variables of Comparison N=65 N=33 N=32
Physiological Variables
Blood pressure category
Normotensive 54 (83%) 27 (82%) 27 (84%)
Hypotensive 0 0 0
Hypertensive 11 (17%) 6 (18%) 5(16%)
Body mass index (BMI)
19-24.9 ideal 23 (35%) 9 (27%) 14 (44%)
25-29.9 obese 22 (32%) 15 (45%) 7 (22%)
> 30.0 morbid obese 16 (25%) 6 (18%) 9 (28%)
Missing data 5 (8%) 3 (10%) 2 (6%)
Ejection fraction %
20-29% 2 (3%) 0 2 (6%)
30-39% 8 (12%) 5 (15%) 3 (9%)
40-49% 7 (11%) 5(15%) 2 (6%)
50-59% 8 (12%) 5(15%) 3 (9%)
60-69% 19 (29%) 12 (36%) 7 (22%)
70-79% 19 (29%) 5(15%) 14 (44%)
80-89% 2 (3%) 1 (3%) 1 (3%)
NYHA classification
None/missing data 16 (25%) 7 (21%) 9 (28%)
I 31 (48%) 14 (42%) 17 (53%)
II 7 (11%) 6 (18%) 1 (3%)
I 7 (11%) 6 (18%) 1 (3%)
v 2 (3%) 0 2 (6%)
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Table 7 (Continued)
Total sample CABG OPCAB
Variables of Comparison N=65 N=33 N=32

Preoperative hemoglobin

Normal (13.5-17.7 g/dL) 27 (42%) 14 (42%) 13 (40%)

Below normal 32 (49%) 18 (56%) 14 (43%)

Above normal 0 0 0

Missing data 6 (9%) 1 (3%) 5(2%)
Preoperative hematocrit

Normal (40.0-53.0 g/dL) 27 (45%) 8(21%) 19 (59%)

Below normal 30 (47%) 23 (79%) 7 (22%)

Above normal 0 0 0

Missing data 8 (9%) 6 (18%) 2 (6%)
Preoperative glucose

Normal (80-119 mg/dL) 24 (37%) 12 (36%) 12 (38%)

Hyperglycemia 18 (28%) 8 (24%) 10 (31%)

Hypoglycemia 0 0 0

Missing data 23 (35%) 13 (39%) 10 (31%)
Interval since last MI

6 hours - 14 days 10 (42%) 6 (50%) 4 (33%)

> 45 days 2 (16%) 2 (17%) 2 (17%)

> 90 days 10 (42%) 4 (33%) 6 (50%)
Previous intervention

None 52 (80%) 28 (85%) 24 (75%)

One 9 (14%) 2 (6%) 7 (22%)

Two 4 (6%) 3 (9%) 1 (3%)
Previous CABG

None 61 (94%) 32 (97%) 29 (91%)

One 4 (6%) 1 (3%) 3 (3%)
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this chapter. By keeping these two medication groups together, changes in prescription
patterns can be readily identified.

Table 8 presents results of statistical comparison between the surgery groups
(CABG vs. OPCAB).

Within the preoperative variables there were no significant findings meeting the
criteria of p=.010. However, it was of clinical interest to find that there was a difference
in history of chronic pain. The OPCAB subjects reported more chronic pain than the
CABG subjects (p=.044). This finding was further explored to see if there was a
relationship based on which surgeon performed OHS but there was no relationship (p=
.312). Subject reports of chronic pain were elicited as part of the nursing interview during
Medical Center admission and these subjects may or may not have had a diagnosis of
chronic pain in their physician’s history and physical report.

It is important to note the surgical groups did not differ based on gender, race,
marital status; preoperative comorbidities; BMI, EF; NYHA class; preoperative
medications; length of time since last MI (if they had had one) cardiac intervention or
CABG; smoking or drinking history; or preoperative arrhythmias.

Age Groups

Descriptive data for preoperative variables of the age groups are presented in
Table 9.

Table 8 presents results of statistical comparison between the age groups (67-74
vs. 75-86). During the preoperative period, there was one statistical comparison that
reached statistical significance. The risk for transfusion was greater in the old group

compared to the young-old group (p=.004). Findings which were of clinical interest



Table 8

Preoperative Variables: Significance Levels from Surgery, Age and Gender Group
Comparisons

Surgery Age Gender
Variables of Comparison Groups Groups Groups
Demographic Variables
Age .708 - .903
Gender 708 903 --
Surgery -- 584 920
Marital status 914 447 .002%%*¢
Race/ethnicity 611 592 611
Functional and Comorbidity Variables
ASA scores 274 924 354
Cardiac RiskMaster score
Death 557 .049 181
Near-miss B L% 066 .044%¢
Transfusion 715 004%*P 003%*
Stroke 282 .030 033%
Drinking history 611 591 .080
EF% 256 .034 A430%
History of arrhythmias 321 267 267
History of chronic pain .044** 482 255
Interval since last MI 494 501 712
NYHA class 256 512 774
Preexisting comorbidities
COPD 181 181 562
Hyperlipidemia 174 .897 .034%°
HTN 724 060*° 092

CRF 746 254 238
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Surgery Age Gender
Variables of Comparison Groups Groups Groups
Preexisting comorbidities
CRI S12 512 S12
BPH 114 512 125
Hypothroidism .628 372 119
Arthritis 195 079 .530
Fibromyalgia 492 492 508
Diabetes - insulin treatment .515 483 .168
Diabetes - oral agent 783 523 294
treatment
Cancer .546 297 327
Depression 611 358 611
PVD 611 .590 N2
Pulmonary edema none none none
Cerebral events 460 460 460
Sudden death history 746 254 254
UTT history 238 238 238
Preoperative hours in CICU 347 BN 469
Previous CABG 287 318 318
Previous cardiac cath interventions .567 , 136 518
Smoking history 542 134 .088
Time since last contrast medium 650 146 .650
exposure
Physiological Variables
BP : outside 90-140 mm Hg 264 355 478
systolic range
BMI category 131 635 695
EF category 261 256 215



Table 8 (Continued)

Surgery Age Gender
Variables of Comparison Groups Groups Groups
Physiological Variables
Laboratory values
Creatinine 430 545 645
Glucose 528 236 .633
Hematocrit 287 215 .349
K+ .188 .628 587
Provider Therapy Variables
Medications
Beta blockers 105 543 033
ACE .867 I25 725
Lipid lowering agent (LLA) .168 379 .540
Calcium channel blocker .649 934 535
(CCB)
Analgesic .168 .667 485
H, blocker 485 168 .168
Diuretic .663 .663 J29%
Antibiotic 746 238 746
Inhaler 3T 119 .628
Vitamins 943 485 221
Herbals o125 123 512
Iron 12 S12 114
Antithrombotic 261 084 102
Oral agent 562 602 485
Insulin 512 488 .699
Nitrate 718 524 .890

Proton pump inhibitor 351 .649 .091



Table 8 (Continued)

]

Surgery Age Gender
Variables of Comparison Groups Groups Groups
Medications
Inotrope 387 387 034%¢
Antiarrhythmic 512 573 114
Hormone 579 939 .000**°
Alpha II blocker 318 317 318
Thyroid 387 526 005%*¢
SSRI A85 485 168

Note. * - clinical significance p= .01 - .065. ** - statistical significance p=.01 or less

*0>C. *0>Y. F>M. ‘M>F
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Preoperative Variables: Descriptive Data for Age Groups
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Total sample Ages Ages
Variables of Comparison N=65 67-74 75-86
Preadmission Demographic Variables
Surgery group 33/32 17/15 16/17
Gender
Male 33 (51%) 16 (50%) 17 (52%)
Female 32 (49%) 16 (50%) 16 (48%)
Marital Status
Single 3(5%) 2 (6%) 1 (3%)
Married 39 (60%) 20 (63%) 19 (58%)
Divorced 4 (6%) 3 (9%) 1 (3%)
Widowed 19 (29%) 7 (22%) 12 (36%)
Separated 0 0 0
Race
Caucasian 62 (95%) 30 (94%) 32 (97%)
African-American 2 (3%) 1 (3%) 1 (3%)
Hispanice 1 (2%) 1 (3%) 0
Functional and Comorbidity Variables
Preoperative arrhythmias
None 56 (86%) 31 (97%) 25 (76%)
Atrial fibrillation 6 (9%) 1 (3%) 5(15%)
PVC’s 2 (3%) 0 2 (6%)
Pacer 1 (2%) 0 1 (3%)
History of chronic pain
None 58 (89%) 27 (85%) 31 (94%)
Arthritis 5 (8%) 3 (9%) 2 (6%)
Other 2 (3%) 2 (6%) 0
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Table 9 (Continued)
Total sample Ages Ages
Variables of Comparison N=65 67-74 75-86
Riskmaster
Near miss mean, range 3.07-54.99 3.86-35.14  3.07-54.99
Death mean, range .88-28.55 .88-14.35 1.33-28.55
Stroke mean, range 93-17.07 .93-11.65 1.30-17.07
Transfusion mean, range .65-5.73 .65-5.73 1.33-5.73
Comorbidity

COPD 12 (18%) 8 (25%) 4 (12%)
Hyperlipidemia 34 (52%) 17 (53%) 17 (52%)
HTN 40 (62%) 16 (50%) 24 (73%)
Chronic renal failure 2 (3%) 0 2 (6%)
Chronic renal insufficiency 3 (5%) 1 (3%) 2 (6%)
BPH 3 (5%) 1 (3%) 2 (6%)
Hypothyroidism 8 (12%) 3 (9%) 5(15%)
Arthritis 8 (12%) 4 (13%) 4 (12%)
Fibromyalgia 1 (2%) 0 1 (3%)
Diabetic:

Oral agent 11 (17%) 5 (16%) 6 (18%)

Insulin 5 (8%) 3 (9%) 2 (6%)
Cancer 8 (12%) 6 (16%) 2 (6%)
Depression 5(8%) 3 (9%) 2 (6%)
PVD 6 (9%) 3 (9%) 3 (9%)
Pulmonary edema history 0 0 0
Cerebral events 5(8%) 4 (13%) 1 (3%)
Sudden death history 2 (3%) 0 2 (6%)
UTI 2 (3%) 2 (6%) 0
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Table 9 (Continued)
Total sample Ages Ages
Variables of Comparison N=65 67-74 75-86
Previous MI
None 40 (62%) 18 (56%) 22 (67%)
One 21 (32%) 10 (31%) 11 (33%)
Two 4 (6%) 4 (13%) 0
Smoking status
Never smoked 37 (57%) 14 (44%) 23 (70%)
Smoking now 7 (11%) 6 (16%) 1 (3%)
Smoking within the last6 1 (2%) 1 (3%) 0
months
Quit over 6 months ago 20 (31%) 11 (34%) 9 (27%)
ETOH use
No reported drinking 60 (92%) 29 (91%) 31 (94%)
0-2 drinks/day 4 (6%) 2 (6%) 2 (6%)
“heavy” > 5 years ago 1 (2%) 1 (3%) 0
Contrast medium exposure to OR
time in days
Mean (SE) 10.6 (3.6) 10.6 (3.6) 4.6 (2.1)
Median 1.0 2.0 1.0
Range 1-92 1-92 1-57
Physiological Variables
Blood pressure category
Normotensive 53 (82%) 26 (81%) 27 (82%)
Hypotensive 0 0 0
Hypertensive 11 (17%) 6 (19%) 5(15%)
Missing data 1 (2%) 0 1 (3%)
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Table 9 (Continued)
Total sample Ages Ages
Variables of Comparison N=65 67-74 75-86
Body mass index (BMI)
19-24.9 ideal 23 (35%) 12 (38%) 11 (33%)
25-29.9 obese 22 (34%) 10 (31%) 12 (36%)
> 30.0 morbid obese 15 (23%) 9 (28%) 6 (18%)
Missing data 5 (8%) 1 (3%) 4 (13%)
Ejection fraction %
20-29% 2 (3%) 1 (3%) 1 (3%)
30-39% 8 (12%) 5(16%) 3 (9%)
40-49% 7 (11%) 6 (19%) 1 (3%)
50-59% 8 (12%) 4 (13%) 4 (12%)
60-69% 19 (29%) 8 (25%) 11 (33%)
70-79% 19 (29%) 8 (25%) 11 (33%)
80-89% 2 (3%) 0 2 (6%)
NYHA classification
None/missing data 11 (17%) 3 (9%) 8 (24%)
I 31 (48%) 15 (47%) 16 (46%)
I 7 (11%) 3 (9%) 4 (12%)
m 7 (11%) 4 (13%) 3(9%)
v 9 (14%) 7 (22%) 2 (6%)
Preoperative hemoglobin
Normal (13.5-17.7 g/dL) 27 (42%) 12 (38%) 15 (45%)
Below normal 32 (49%) 17 (53%) 15 (45%)
Above normal 0 0 0
Missing data 6 (9%) 3 (9%) 3 (9%)
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Total sample Ages Ages
Variables of Comparison N=65 67-74 75-86

Preoperative hematocrit

Normal (40.0-53.0 g/dL) 20 (31%) 12 (38%) 8 (24%)

Below normal 30 (46%) 14 (44%) 16 (48%)

Above normal 0 0 0

Missing data 15 (23%) 6 (19%) 9 (27%)
Preoperative glucose

Normal (80-119 mg/dL) 24 (37%) 12 (38%) 12 (38%)

Hyperglycemia 16 (25%) 9 (28%) 7 (21%)

Hypoglycemia 0 0 0

Missing data 23 (35%) 9 (28%) 14 (42%)
Interval since last MI N=25 N=14 Ni=11

6 hours - 14 days 10 (40%) 6 (43%) 4 (36%)

> 45 days 4 (16%) 3(21%) 1 (9%)

> 90 days 10 (40%) 4 (29%) 6 (55%)

Missing data 1 (4%) 1 (7%) 0
Previous intervention

None 52 (80%) 25 (81%) 27 (82%)

One 9 (14%) 5 (16%) 4 (12%)

Two 4 (6%) 2 (6%) 2 (6%)
Previous CABG

None 61 (94%) 31 (97%) 30 (91%)

One 4 (6%) 1 (3%) 3 (9%)
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included Cardiac RiskMaster scores were higher for the old group compared to the
young-old group: death (p=.049), near miss p=.070) and stroke (p=.030). In addition,
the old subjects more often had hypertension (HTN) (p=.060) compared to the young-
old. Among the preoperative variable categories, age groups did not vary based on
surgery or gender groups, any demographic variables, and comorbidities other than HTN,
ASA risk, preoperative comorbidities, or preoperative medications.

Gender Groups

Descriptive data for preoperative variables of the gender groups are presented in
Table 10.

Table 8 presents results of statistical comparison between the gender groups
(male vs. female). Statistically significant findings included marital status was different
based on the finding that more females were widowed (female>male, p= .002) and
Cardiac Riskmaster transfusion scores were higher for females (p= .003).

Gender groups had preoperative variables which were of clinical interest as well:
CardiacRisk master scores for near-miss female>male (p=.040) and stroke female> male
(p=.030); preoperative hyperlipidemia female>male (p=.034); preoperative peripheral
vascular disease (PVD) female>male (p=.022); and preoperative use of beta blockers
males>females (p=.033), diuretics females>males (p=.029) and inotropes females >
males (p=.037). It was interesting to note that females did not have a statistically or
clinically significantly higher risk of death, NYHA class or ejection fraction.

Intraoperative Period
Surgery Groups

Descriptive data for intraoperative variables of the surgery groups are presented
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in Table 11.

Within the OR subjects in surgical groups varied statistically based on body
temperature (OPCAB > CABG, p=.000) and number of grafts (CABG>OPCAB, p=
.001). Urine output was also statistically different CABG > OPCAB (p=.000). This is not
surprising given the use of Mannitol (a diuretic) IV in the CABG population at this
Medical Center. Anesthesia time (p=.004) and surgical time (p= .000) were also
statistically greater in the CABG sample. This finding is consistent with time required to
cross-clamp and go on and come off cardio-pulmonary bypass. There were no other
findings of statistical or clinical interest.

Table 12 presents results of statistical comparison between the surgery groups
(CABG vs. OPCAB).

Age Groups

Descriptive data for intraoperative variables of the age groups are presented in
Table 13.

Table 12 presents results of statistical comparison between the age groups. Within
the age groups subjects differed statistically because the young-old received more
crystalloid than old subjects (p=.005).

Gender Groups

Descriptive data for intraoperative variables of the gender groups are presented in
Table 14.

Table 12 presents results of statistical comparison between the gender groups.
There were statistically or clinically significant gender differences during the

intraoperative time timeframe.



83
Table 10

Preoperative Variables: Descriptive Data for Gender Groups

Total sample

Variables of Comparison N=65 Male Female
Preadmission 