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Abbreviation list

ACEi angiotensin-converting enzyme inhibitors
ARB angiotensin receptor blockers

ASA acetylsalicylic acid

BMI body mass index

BMS bare-metal stent

CABG coronary artery bypass grafting

CAD coronary artery disease

CBP cardiopulmonary bypass

CCB calcium channel blockers

CVA cerebral-vascular accident

COPD chronic obstructive pulmonary disease
DES drug-eluting stent

EuroSCORE European System for Cardiac Operative Risk Evaluation

Gl gastrointestinal disease

ICU Intensive care unit

LAD left anterior descending

MACCE major adverse cardiac and cerebrovascular events
Ml myocardial infarction

NMMC Nork Marash Medical Center

NSTEMI non-ST elevation Ml

oM obtuse marginal

OSIR organic systemic inflammatory response



PCI
PDA
QoL
STEMI
TIA

VAS

percutaneous coronary intervention
posterior descending artery

quality of life

ST elevation Ml

transient ischemic attack

visual analogue scale
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Abstract

Background: Coronary artery disease (CAD) remains the leading cause of mortality and
morbidity worldwide. Coronary artery bypass grafting (CABG) is one CAD treatment approach.
It can be conducted with (on-pump) or without (off-pump) the use of a heart-lung machine. The
long-term benefits of off-pump versus on-pump (traditional) CABG are debatable. This study
compared on-pump and off-pump 5-year event free survival from major cardiac and
cerebrovascular events (MACCE) and quality of life of patients who underwent CABG surgery.
Methods: A retrospective cohort design study was conducted. The study population included all
patients who underwent CABG at Nork Marash Medical Center (NMMC), Armenia from 2009
to 2010. Data were collected from patient telephone surveys (March 2015), the NMMC
electronic surgical database, and medical records.

Results: Among 528 patients, 407 (77.08%) underwent on-pump and 121 (22.92%) off-pump
CABG. The groups differed at baseline by age, gender, prevalence of hypertension,
cerebrovascular disease, gastrointestinal disease, and diabetes. The average EuroSCORE was
significantly higher in the off-pump group, indicating a higher surgical risk. The mean follow-up
time was 58.2 months for the on-pump and 59.5 months for the off-pump groups. Overall patient
health status of patients, estimated via the EQ-5D visual analogue scale, showed no significant
differences. After adjustment for EuroSCORE and diabetes, the hazard of developing MACCE
was similar (HR=0.96 for on-pump versus off-pump, 95% CI: 0.56-1.65).

Conclusion: At 5-year follow-up, no significant differences were observed in the risk of
developing major cardiac and cerebrovascular events or quality of life between the off-pump and
on-pump CABG patients. Further research is needed to define the patient populations that will

benefit the most from each type of surgery.
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1. Introduction

1.1 Disease burden and significance

Coronary artery disease (CAD) remains the leading cause of mortality and morbidity,
representing an important public health issue.! In 2012, 7.4 million deaths or 13.2% of all deaths
were attributed to CAD worldwide.? In the United States, where about 385,000 people die of
CAD each year, the annual cost of CAD is about $108.9 billion if considering only costs of
productivity losses and medications.® Historically, CAD is considered as a “man’s disease”.
According to the National Health and Nutrition Examination survey from 2007 to 2010, the
prevalence of CAD is 21% in men and 11% in women of 60-79 years of age, and 35% in men
and 19% in women 80 years and older*. However, it is the leading cause of deaths for women of
all ages, with an annual mortality rate higher than that of breast cancer.® In general, women with
CAD are older and have lower probability of CAD before menopause. Women’s CAD incidence

rate lags about 10 years behind men’s.’

1.2 Clinical representation of CAD

Clinical manifestation of CAD includes stable and unstable angina, cardiac death, acute
myocardial infarction (MI) and acute coronary syndrome. Angina may be presented with
symptoms such as dyspnea, nausea, weakness, sense of impending doom, apprehension,
sweating and others.®’ Patients with M1 may present with chest pain and characteristic ST
elevation on the electrocardiogram, known as ST elevation MI (STEMI) or without ST elevation,
known as non-ST elevation Ml (NSTEMI).8 STEMI is a clinical characteristic of myocardial
ischemia with released myocardial necrosis biomarkers and persistent ECG ST elevation.®

NSTEMI or unstable angina represents a clinical syndrome, usually caused by atherosclerotic



CAD and has an increased risk of MI and cardiac death. It is defined with ST depression or
prominent T-wave inversion or with the absence of ST elevation in the presence of biomarkers of

necrosis.'®

1.3 CAD treatment

Treatment strategies of CAD currently include medication management, invasive treatment such
as percutaneous coronary intervention (PCI) with stents and surgical intervention known as
coronary artery bypass grafting (CABG). According to the CDC 395,000 CABG procedures and
454,000 insertion of coronary artery stent were conducted in USA during 2010.1* PCI/CABG
ratio was 1.1 from 2001 to 2002, which increased to 2.7 in 2011 in Saudi Arabia.'? In
comparison, the ratio of PCI/CABG increased from 1.1 to 3.1 since 1998 in the UK.!2 The ratio
of PCI/CABG increased from 1.19 to 8.04 from 1994 to 2008 respectively in USA.!? Based on
the results of 2 different studies conducted in Armenia, the ratio of PCI/CABG was 1/2.3 at

NMMC in Armenia.t3

Multiple medications in combinations are used to treat patients with CAD including antiplatelets
(e.g., aspirin or acetylsalicylic acid (ASA), ticlopidine, clopidogrel), statins (e.g., atorvastatin,
lovastatin, simvastatin), beta-blockers (e.g., bisoprolol, metoprolol), nitrates (e.g., nitroglycerin,
mono- or dinitrate isosorpide), calcium channel antagonists (e.g., nifedipin, verapamil, diltiazem)
and angiotensin Il receptor antagonists (e.g., losartan, valsartan), and angiotensin-converting

enzyme inhibitors (e.g., captopril, enalapril). 116



Several types of PCI exist, including drug-eluting stents (DESs) and bare-metal stents (BMSs).
The choice of the intervention type is based on many factors, such as left main disease, in-stent
stenosis, small vessels, expected procedure requiring discontinuation of dual antiplatelet therapy,

high risk of bleeding, diabetes and other factors.’

Coronary artery bypass grafting is a surgery on coronary arteries that can be conducted with the
use of a heart-lung machine known as cardiopulmonary bypass (CPB), otherwise called on-pump
CABG surgery and without the use of CPB, known as off-pump CABG surgery.*® Specific

indications for medical or invasive/surgical management for CAD exist.

Compared to medical therapy, CABG has lower incidence of postoperative myocardial
infarction, lower incidence of cardiac death and lower rate of additional revascularization based
on 10-year follow up study.'® According to 2011 guidelines for the management of patients
undergoing coronary artery revascularization, CABG should be favored over PCI, when the
diameter of coronary artery stenosis is 50% or less in unprotected Left Anterior Descending
(LAD) artery, presence of 3-vessel disease with or without proximal LAD artery disease or 2
vessel disease with proximal LAD artery disease, presence of diabetes mellitus in patients with
multi-vessel disease and others.?” Several studies conducted during the last two decades
compared CABG with PCI and found that, compared to PCI, CABG is associated with improved
angina symptoms'’ and lower repeat revascularization rates, which in its turn leads to increased
survival rate.® However, both forms of interventions have their strengths and weaknesses, and

should be used in a balanced way.®



1.4 Outcomes after on-pump versus off-pump CABG

CABG is still one of the most frequently conducted surgical procedures in the United States and
is most frequently performed using cardiopulmonary bypass (pump) and cardioplegic arrest, to
increase the safety of constructing anastomoses?. This approach is otherwise known as on-pump
CABG.?'?2 The use of cardiopulmonary bypass has been identified as the main reason of
inducing an organic systemic inflammatory response (OSIR) as a result of mechanical trauma to
blood initiated by extracorporeal circuit.2 OSIR has been associated with high risk of
postoperative adverse events such as neurological, respiratory, gastrointestinal and renal
dysfunctions, bleeding, hemolysis, and increased susceptibility to infections, ultimately
increasing operative morbidity and overall recovery time.?*% As a solution to avoiding the risks

of CPB, off-pump CABG was introduced into practice.?

Off-pump CABG was designed for those patients with high risk of complications of CPB.%’ Such
patients can be elderly and those with comorbid conditions, as renal dysfunction, carotid disease,
chronic pulmonary disease, atherosclerotic ascending aortic disease and peripheral vascular
disease.?® Further development tended to include also diabetics and those undergoing reoperative
CABG surgery.2® Hemodynamic instability, poor quality target vessels including intramyocardial
vessels, diffusely diseased vessels and calcified coronary vessels are considered as absolute
contraindications for off-pump CABG.?” Other precautions as cardiomegaly/congestive heart
failure, critical left main disease, small distal targets, recent or current acute MI, cardiogenic
shock, poor left ventricular function (LVEF<35%) are considered as relative contraindications to

off-pump CABG.%



Several large randomized clinical trials found no significant difference between on-pump and
off-pump CABG in terms of mortality.?>2%-3! Cardiac outcomes, such as death, M, stroke, and
coronary revascularization also have the same probability of occurrence according to one
multicenter, randomized clinical trial in low-risk patients’ group?. In contrast, a recent
observational study in Korea found higher risk of long-term mortality (median follow-up of 6.4
years) in patients undergoing off-pump CABG (HR: 1.43; 95% CI: 1.19 to 1.71). 32 Other studies
report decreased morbidity, reduced length of hospitalization, cost effectiveness and decreased
mortality in off-pump CABG group.?®* Off-pump CABG procedure also has lower prevalence
of renal or respiratory failure and is a surgery of choice for diabetic patients regarding survival

(early and mid-term) rate and postoperative complications. 343°

The results from recent meta-analysis studies comparing outcomes after on-pump and off-pump
CABG are conflicting and need further investigation. The meta-analysis by Godinho et al
compared outcomes of on-pump and off-pump CABG procedures in 9 randomized clinical trials
from USA, Japan, Italy and Czech Republic.® Overall 75,086 patients were included in the
meta-analysis, with variable patient inclusion and exclusion criteria such as age, size of stenosis
and comorbidities. The study reported that compared to on-pump CABG, off-pump CABG
resulted in 18% reduction in the risk of mortality and 27% reduction risk in the risk of
postoperative cerebral-vascular accident (CVA) with no differences in the risk of developing
kidney complications or septicemia.?® The authors concluded that considering the fact that both
techniques are still evolving and have indications and relative advantages and disadvantages for
certain patient groups, more studies are needed to demonstrate the clinical superiority of off-

pump CABG in specific clinical contexts.?



In contrast, another recent meta-analysis comparing on-pump and off-pump CABG procedures in
86 randomized clinical trials including 10,716 participants found differing results.®” All-cause
mortality was reported in 75 trials, including some at long-term follow-up. Analysis in 10 trials
with low risk of bias showed 30% increased risk of all-cause mortality in off-pump CABG
patients compared to on-pump. No significant differences were found regarding MlI, coronary re-
intervention, and renal insufficiency. Though stroke occurred in 84/4,527 patients in on-pump
group and 60/4,527 in the off-pump group reporting no significant differences among the groups,
the analysis using the fixed-effect model showed significantly higher risk in on-pump group. The
meta-analysis also showed reduced risk of atrial fibrillation after the intervention for off-pump

CABG group.®

A study was conducted in Denmark evaluating on-pump versus off-pump CABG procedure
among 341 participants with a median 3.7 years of follow-up. Major outcome of the study was
MACCE, including all-cause mortality, cardiac arrest with successful resuscitation, stroke,
coronary reintervention, acute M1 and cardiogenic shock. No significant differences were found
in the outcome of MACCE among on-pump and off-pump groups, besides all-cause mortality

that was higher in the off-pump group.®

The meta-analysis by Takagi et al compared the development of MACCE between the on-pump
and off-pump CABG patients in 8 large randomized clinical trials (n>100 in each study) that
followed patients for more than 1 year.3® Overall, the meta-analysis included 10,954 patients and

showed no significant difference in MACCE. The definition of MACCE, however, was variable



across the studies that used some composite of mortality, MI, stroke, repeat revascularization,

cardiac readmission, renal failure, recurrent angina, and cardiogenic shock.®

In a meta-analysis of 5 randomized trials and 17 observational studies including a total number
of 104,306 participants, reported statistically significant 7% increased risk of all-cause mortality
among off-pump CABG group compared to on-pump CABG group in long-term (>5 years)

follow-up.*

Based on the findings of the previously reported meta-analysis of 22 studies, it was suggested,
that guidelines should be developed for off-pump CABG procedure, including criteria for
surgeon training, institutional requirements, postoperative management, patient selection and
standardization of operative techniques.** Concerns were raised that the decreased graft per
patient index and increased need of early revascularization can lead to an increased risk of
MACCE occurrence after off-pump CABG surgery. It was also established that registries should
be used to monitor the short-term (30 days) and long-term (5-years) outcomes after off-pump
CABG, including MACCE. Overall, it was concluded that more investigations should be

conducted regarding MACCE after off-pump CABG procedure.*!

Quality of life

Studies showed that patients’ quality of life (QOL) is improved after both on-pump and off-
pump CABG. No significant difference was found at 3 months of follow-up between the groups
of elderly patients with moderate to high-predicted preoperative risk beside the role limitation

due to mental health and emotional problems (psychological well being), which was better in on-



pump CABG group.*?* The differences in cognitive function was insignificant.*>*® A study
compared QoL measured by SF-36 in 185 patients and reported no significant difference at 1-
year follow-up after adjusting for baseline.** Another study found better results in emotional and
physical aspects in patients after off-pump CABG procedure compared to on-pump CABG

patients.*

1.5 Situation in Armenia

The Armenia Health System Performance Assessment 2009 report identified cardiovascular
disease (CVD) as the most prevalent cause of mortality, 54.9% and 49.9% in 2002 and 2008
respectively.*® According to 2012 Coronary Heart Disease Statistics by the British Heart
Foundation, in Armenia the age-standardized mortality rates of CAD in men and women
changed from 389 to 407 and from 291 to 252 per 100,000 populations between 1985 and 2009
respectively.*®According to the same source, CAD-specific age-standardized hospital discharge

rate increased from 334 in 1980 to 505 per 100,000 in 2009.%6

1.6 Rationale for the study

Nork Marash Medical Center (NMMC) was established in 1993 and is Armenia’s leading
surgical center, providing outpatient and inpatient services for both Armenians and residents of
other countries. NMMC has the highest volume of invasive cardiac procedures and surgeries as
compared to the other centers in Armenia. As per discussion with NMMC specialists, more than
500 primary isolated CABG procedures are conducted in NMMC annually.*” The prevalence of
on-pump CABG procedure is much higher, than that of off-pump CABG. In 2003, 394 patients

underwent isolated CABG procedure in NMMC where CPB was used in 63% of cases.'® As per



discussion with NMMC surgeons, about 5-7 years ago, surgeons preferred off-pump CABG over
on-pump almost in all the cases not having contraindications. Consequently, patients with
sustainable clinical conditions were assigned to off-pump CABG. But nowadays the utilization
of off-pump CABG procedure is lower as it is mostly used in patients with higher risk of
comorbid conditions, as peripheral vascular disease, renal dysfunction, carotid disease, chronic
pulmonary disease and atherosclerotic ascending aortic disease.?*?” While ongoing debates are
occurring about differences in outcomes between on-pump and off-pump CABG, no studies have
investigated this issue in Armenian setting. The aim of the proposed study is to investigate
whether off-pump CABG surgery improves clinical and patient-reported outcomes comparing to

on-pump CABG surgery in Armenian patients.

1.7 Study research questions

The primary research guestion of the study was:

Does the risk of developing major adverse cardiac and cerebrovascular events (MACCE)
(including death, nonfatal M, repeat revascularization, stroke) differ between on-pump and off-
pump CABG after 5-year of follow-up?

The secondary (exploratory) research questions were:

1. Do on-pump CABG and off-pump CABG differ in terms of hospital complications, duration
of surgical procedure, intensive care unit length of stay, and hospital length of stay?
2. Do the quality of life and health perception of patients differ after off-pump CABG compared

to on-pump CABG group at 5-year of follow-up?



2. Methods
2.1 Study design
The study used a retrospective cohort design including all patients who underwent on-pump and

off-pump CABG from 2009 to 2010 at NMMC.

2.2 Study population
The target population was the group of patients, who underwent either on-pump or off-pump
CABG procedure at NMMC. The study population was Armenian patients who met the
following inclusion criteria:

e All the patients, who underwent CABG from January 1, 2009 to December 31, 2010 at

NMMC

e Patients with available contact information

e Patients speaking Armenian

e Residents of Armenia

e Patients willing to participate

The exclusion criteria were the following:
e Patients who had CABG procedure in the past

e Patients with missing medical records

2.3 Sources of data
The NMMC Surgical database was used as the sampling frame to define the list of patients who

underwent CABG surgery during the defined study period and who were Armenian residents and

10



also had valid contact information. Primary data collection was conducted by telephone survey to
assess 5-year outcomes after CABG procedure. During phone surveys patients were consented
for access to their medical records. Afterward, information was extracted from the medical

records and follow-up forms.

2.4 Study instruments

Journal forms (Appendix 1) were used to obtain contact information of the patients from the
electronic database for telephone interviews. Two types of instruments were developed. Firstly,
an interviewer-administered questionnaire with two sections for telephone survey was
developed, that was used to assess QoL of patients (1% section) and the risk of developing
MACCE (2" section) (Appendix 3). The EQ-5D-5L questionnaire, a previously validated and
reliable generic questionnaire for assessing patients’ QoL, was used.*® Afterwards, the data
extracted from surgical database and medical charts was collected in the Medical Data

Abstraction Forms (Appendix 2).

2.5 Sample size calculation

A census was conducted including all patients who had CABG from 2009 to 2010. Based on
preliminary information, approximately 450-500 CABG procedures are conducted in NMMC per
year, and the proportion of off-pump cases has been decreasing gradually since 2009 (e.qg.,
approximately 26% of all CABG cases in 2009, and 12% in 2010). Overall, 942 Armenian

patients underwent CABG from 2009 to 2010 at NMMC.

11



2.6 Statistical considerations

The data collected from interviews and medical records were entered into SPSS 17 software
package. Single data entry was performed with logical and range checks to assess the accuracy.
Categorical data were summarized using frequencies and percentages, and continuous data were
summarized using means and standard deviations. Independent t-test was used to compare
continuous data and Fisher’s exact test or Chi-square tests were used to compare categorical
data. The Kaplan-Meier product-limit method was used to estimate the survival from MACCE
for each group. Multivariable Cox proportional hazards regression analysis was used to compare
survival rates between on-pump and off-pump CABG groups. The final model was developed
first by selecting all variables with p<0.25 from the univariate analysis, and then using backward
elimination by applying the log-likelihood ratio test. The proportional hazard assumption of the

Cox model was tested for the final model.

Study variables

The primary dependent variable was 5-year average survival rate from MACCE. The secondary
dependent variables were hospital complications, intensive care unit length of stay, hospital
length of stay and quality of life. MACCE was defined as the composite of death, nonfatal Ml,
repeat revascularization or stroke. Repeat revascularization was defined as a repeat CABG or
PCI intervention. Hospital complications were defined as all the events occurring within the

index hospitalization.

12



The independent variables were gender, age, preoperative arrhythmia, ejection fraction, stable
angina, unstable angina, MI, MI onset time, heart failure, inotropic drug use after the surgery,
clamp time, intubation period, ICU stay duration (hours), CBP duration, surgery duration,
preoperative cardiogenic shock, current smoking status, BMI, hypercholesterolemia,
hypertension, diabetes, Gl disease, cerebrovascular disease (stroke/TIA), creatinine level (umol/
L), extracardiac arteriopathy, neurological dysfunction, chronic lung disease (COPD), active
endocarditis, critical preoperative state, surgery on thoracic aorta, other than isolated CABG,
previous PCI, previous cardiac surgery, number of diseased vessels, type of the diseased vessels,
number of grafts conducted, in hospital complications, medication at discharge, EuroSCORE |

(European System for Cardiac Operative Risk Evaluation) .

EuroSCORE is scoring system widely used in clinical research to predict operative mortality
after cardiac surgery and for risk-adjustment.>%° EuroSCORE | was originally developed in
1999 and included 17 variables. EuroSCORE I1 is the new, updated version of the score. The
study by Biancari et al in patients undergoing CABG showed better results for EuroSCORE 11
compared to the original logistic EuroSCORE I in predicting morbidity and operative mortality
after CABG.*® EuroSCORE Il is a better predictor for late postoperative survival for patients
undergoing CABG procedure.*® Unfortunately, because of limited availability of the additional

predictors needed for EuroSCORE |I, the original EuroSCORE | was used for the study.

13



2.7 Ethical considerations
The study protocol was reviewed by the Institutional Review Board (IRB)/Committee on Human
Research of the American University of Armenia. The student investigator called patients to

obtain their oral consent to participate in the survey and access their medical records.

3. RESULTS

3.1 Administrative data

Of the 942 patients, 401 were not reachable (no response to the call, patient out of the country,
wrong number, phone number not provided, etc.). Of the 541 patient households that were
contacted by phone, 36 patients had died, 4 refused to participate, and 501 patients completed the
phone interview. After the phone interviews and obtaining patients’ consent to access their/their
relatives’ medical records, it was impossible to locate nine medical records in the hospital
archives. The final study sample available for the analysis was 528. After data collection and
cleaning, one variable describing the ‘intubation time’ was excluded from the analysis because

missing values exceeded 10%.

3.2 Baseline and procedural characteristics of the patients

Patients’ baseline characteristics are presented in the Table 1. Of 528 patients included in the
sample 407 (77.08%) underwent on-pump and 121 (22.92%) off-pump CABG. More females
were in the off-pump than in the on-pump group (24.17% versus 11.58%, p=0.001). Patients in
the off-pump group were on average 8 years older than those in the on-pump group (p<0.001),
and were more likely to be unemployed (p=0.012). In terms of the past medical history and

existing comorbidities, the off-pump group included significantly more patients with

14



hypertension, cerebrovascular disease, gastrointestinal disease and diabetes. The average
EuroSCORE was significantly higher in the off-pump group, indicating a higher surgical risk
(p=0.001). The groups were similar with respect to smoking status and cardiac status including

the left ventricular ejection fraction and past history of Ml and PCI.

The off-pump group included more single or two vessel disease patients (p<0.05). In both
groups, the most frequently operated vessel was the left anterior descending artery (LAD)

followed by the obtuse marginal 1 (OM1) artery.

Hospital length of stay did not differ between the groups, and was 17.1 (34.3) days for on-pump
and 15.9 (9.2) days for off-pump group. Aortal clamp was implemented in 59.65% of on-pump

cases.

The groups differed significantly in the rates of discharge prescriptions for some medications
(Table 2). Patients from off-pump group were more likely to be prescribed calcium channel
blockers (CCB) and hypoglycemic drugs, while on-pump patients were more likely to be
prescribed angiotensin converting enzyme inhibitors (ACEi)/angiotensin receptor blockers
(ARB). In terms of current medications, biguanides for diabetes was higher in the on pump than

off-pump group (10.3% versus 2.7%).

3.3 In-hospital complications
In-hospital complications were developed in 98 (24.14%) on-pump patients and 33 (28.10%) off-

pump patients with no significant differences between the groups. The type and distribution of
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complications are presented in Table 3. The most common reported complication was
arrhythmia, which was significantly higher (p=0.016) in the off-pump (26.45%) group than in

on-pump (17.24%) group. Other reported complications did not differ between the groups.

3.4 Development of major cardiac and cerebrovascular events after surgery
The average follow-up time was 58.5 (SD=12.9) months for the full sample: 58.2 (SD=13.0)
months for the on-pump and 59.5 (12.6) months for the off-pump group (p=0.344). The total

number of MACCE was 77(14.58%) during the follow up period (Table 4).

3.5 Quality of life after CABG

The by-item analysis of EQ-5D-5L questionnaire showed significantly worse results for the off-
pump group regarding mobility, self-care, and doing usual activities (Table 5). No differences
were observed in domains of anxiety/depression and pain/discomfort. The patients’ overall
health status estimated from the visual analogue scale also showed no significant differences

between the groups.

3.6 Multivariable Cox proportional hazards model

The univariate Cox proportional hazards model was used to identify the unadjusted baseline
predictors of long-term survival from MACCE (Table 6a): Hypertension, EuroSCORE, Ramus,
OM1, and LAD were significant MACCE predictors (p<0.05). The final model was adjusted for
EuroSCORE and diabetes (Table 6b). After adjusting for these covariates, the hazard of
developing MACCE did not differ between on-pump and off-pump groups (HR=0.96 for on-

pump versus off-pump, 95% CI: 0.56-1.65). After adjusting for diabetes and CBP status (on-
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pump versus off-pump), however, each unit of EuroSCORE significantly increased the hazard of
MACCE by 1.12 (95%Cl: 1.03-1.22). Adjusted for CBP status and EuroSCORE patients with
diabetes had higher hazard of developing MACCE than those without diabetes (HR=1.71,

95%Cl: 1.03-2.84).

4. Discussion

The study evaluated the differences in 5-year event-free survival from MACCE and quality of
life in patients who underwent either on-pump or off-pump CABG at NMMC between 2009 and
2010, Yerevan, Armenia. A retrospective cohort study design was utilized for the study where
patient baseline characteristics were abstracted from the medical records and post-surgical events
established through patient surveys. The final sample included 528 patients of which 23% had

off-pump CABG.

We found that at index hospitalization for CABG, on-pump and off-pump patients had different
baseline profiles. For example, patients in the off-pump CABG group were on average 8 years
older, had higher EuroSCORE, and higher prevalence of hypertension, diabetes, and
cerebrovascular disease than those in the on-pump group. This finding is consistent with current
guidelines that recommend that off-pump CABG should be used only for patients that are at
higher risk of complications from CPB, are older, and/or have multiple comorbidities. (228) In
our study the number of patients with one-vessel and two-vessels disease was higher in the off-
pump group while the number of patients with three-vessel disease was higher in the on-pump

group. A similar distribution of the number of diseased vessels was observed in the study
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conducted by Chawla et al that enrolled a nationally representative patient cohort of 742,909

non-emergent, isolated CABG at 1000 US centers.>*

According to the literature, off-pump CABG reduces hospital length of stay as a result of
avoidance of CBP and its complications.?® However, our findings showed no significant
differences in hospital length of stay. In another study, the mean length of hospital stay was

higher in on-pump group only for males and not for females.>?

Our study found that at 5-year follow-up, MACCE is similar between the on-pump and off-pump
CABG groups (HR =0.96, 95%CI: 0.56-1.65). This finding agrees with the systematic reviews
by Maller et al and Takagi et al.>” ¥ Furthermore, in multivariable analysis we found that
diabetes increased the hazard of developing MACCE, which is inconsistent with the results of
the study conducted by Lamy et al, where diabetes was not reported as a significant predictor.>
In this study, EuroSCORE, as an established risk-adjustment score for post-operative mortality,
was predictive of long-term MACCE outcomes, similar to findings in the literature.>* Patients in
the off-pump group had higher EuroSCORE (e.g., higher surgical risk), as was found in a trial by

Zembala et al. °°

A previous study conducted at NMMC in 2006 that evaluated the predictors of morbidity and
intensive care unit length of stay after CABG reported findings that are similar to the current
study. = For example, EuroSCORE and diabetes were established as predictors of the intensive

care unit length of stay, and arrhythmia was reported as the most frequent postoperative
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complication, as in our study. 1 The majority of that study’s population was male with high

prevalence of hypertension and previous MI. 13

Although the quality of life was worse for off-pump group patients in terms of mobility, self-
care, and doing usual activities, the overall health status reported by the patients was similar

between the groups, which replicates other studies’ findings. 23

One potential limitation of the study is retrospective data collection through telephone
interviews, which may lead to recall bias. Although the self-reported postoperative re-
hospitalization/treatment of the patients was double-checked using the electronic database of
NNMC in order to minimize this bias, not all readmissions of these events were at NMMC.
Another limitation was the potential inaccuracy of the information in the electronic database and
patient medical records, resulting in missing information in some variables. Nearly half of the
original patient sample was impossible to contact as a result of inaccurate or missing contact

information.

The study was conducted in a single center, potentially limiting the generalizability of the
findings to other centers. However, NMMC is the oldest and one of the largest cardiac surgery
centers in Armenia, one where cardiac patients are more likely to be representative of the whole
Armenian population. Furthermore, the existence of an electronic database and more structured
medical records in the center makes the study findings more reliable and accurate. Another major
strength of the study was the blinded outcome assessment, as the interviewer did not know to

which group the patient belongs, when conducting the interview.
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Conclusion and recommendations

The current study assessed 5-year event-free survival among patients who had undergone either
on-pump or off-pump CABG. The hazard of developing MACCE was similar between the
groups. Diabetes and EuroSCORE are independent predictors of MACCE. Considering the
results and the fact that both of the surgery types are still in use, more studies are needed to show

the advantages and disadvantages of each type for specific patient populations.

Past studies have shown that off-pump CABG outcomes depend highly on the technical skills of
the surgeons, as it is performed on the beating heart.®® The latter makes it more difficult to
perform anastomoses, affecting the degree of completeness of revascularization and its overall
quality. We were unable to evaluate the effect of the surgical skills on CABG outcomes in our
study, and further research is needed to establish how they impact the clinical outcomes after on-
pump and off-pump CABG procedures in Armenia. Further research is needed to establish more
specific patient eligibility criteria. Future studies should also compare differences in clinical
outcomes between different cardiac surgical centers in Armenia. Meanwhile, as the on-pump
CABG remains the predominant type, off-pump CABG should be used only for cases where
CBP is contraindicated, and should be only conducted by highly skilled surgeons. The results of

the current study can be used as a benchmark for further quality improvement interventions.
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Tables
Table 1. Patient baseline and procedural characteristics
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Characteristics* On-pump Off-pump P value
n = 407 n=121
Demographic characteristics
Gender
Male 359 (88.42) 91 (75.83) 0.001
Female 47 (11.58) 29 (24.17)
Age (years), mean (SD) 61.2 (7.50) 69.5 (8.60) <0.001
Currently working
Yes 173 (45.29) 35 (31.82) 0.012
No 209 (54.71) 75 (68.18)
Income (AMD)
< 50,000 49 (12.86) 18 (16.36) 0.403
50,001- 100,000 143 (37.53) 45 (40.91)
100,001-250,000 111 (29.13) 28 (25.45)
>250,000 52 (13.65) 9 (8.18)
Don’t know 26 (6.82) 10 (9.09)
Risk factors and comorbidities
BMI (kg/m?), mean (SD) 29.1 (4.70) 28.6 (4.80) 0.274
Current smoker
Yes 100 (26.18) 26 (23.64) 0.591
No 282 (73.82) 84 (76.36)
Diabetes 0.078
Yes 83 (20.49) 34 (28.10)
No 322 (79.51) 87 (71.90)
Hypertension 0.047
Yes 270 (66.50) 92 (76.03)
No 136 (33.50) 29 (23.97)
Cerebrovascular disease
Yes 8 (2.09) 7 (5.79) 0.045
No 397 (97.78) 114 (94.21)
Gastrointestinal disease 0.233
Yes 56 (13.79) 22 (18.18)
No 350 (86.21) 99 (81.82)
Creatinine level (umol/ L), mean (SD) 90 (20.30) 86.7 (22.90) 0.135
Emergency surgery
Yes 79 (19.51) 12 (10.08) 0.017
No 326 (80.49) 107 (89.92)
EuroSCORE, mean (SD) 3.36 (2.24) 4.13 (2.70) 0.001
Cardiac status
Stable angina 0.742
Yes 76 (18.67) 21 (17.36)
No 331 (81.33) 100(82.64)
Unstable angina 0.713
Yes 289 (71.01) 88 (72.73)
No 118 (28.99) 33 (27.27)
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History of Ml
Yes
No
Myocardial infarction
Acute Ml
Prior Ml
Previous PCI
Yes
No
LVEF (%), mean (SD)
ICU duration (hours), mean (SD)
Aortic clamp used
Yes
No
Hospital length of stay (days), mean (SD)
Angiographic characteristics
Number of diseased vessels
Single
Two
Three or more
Type of operated vessels
Diagonall
Diagonal?2
Ramus
OoM1
OoM2
OM3
Distal Circ.
L. Post. Lat.
R. Post. Lat.
Right Main
PDA
LAD
Acute Marginal

160 (39.31)
247 (60.69)

105 (65.63)
55 (34.38)

34 (8.35)
373 (91.65)
44.9 (5.40)
68.5 (61.6)

241 (59.65)
163 (40.35)
17.1 (34.30)

11 (2.71)
43 (10.59)
352 (86.70)

207 (50.99)
28 (6.90)
93 (22.91)
277 (68.23)
69 (17.00)
7 (1.72)

64 (15.76)
4 (0.99)

27 (6.65)
109 (26.91)
203 (50.00)
380 (93.60)
9 (2.27)

44 (36.36)
77 (63.64)

23 (52.27)
21 (47.73)

9 (7.44)
112 (92.56)
45.6 (5.00)
61.2 (26.4)

0
113 (100.0)
15.9 (9.20)

8 (6.67)
20 (16.67)
92 (76.67)

42 (35.00)
5 (4.17)
23 (19.17)
79 (65.83)
20 (16.66)
2 (1.67)
10 (8.33)
5 (4.20)

6 (5.04)
19 (15.97)
52 (43.33)
109 (90.83)
1(0.83)

0.559

0.105

0.746

0.246
0.215
<0.001

0.711

0.019

0.009
0.259
0.584
0.507
0.476
0.999
0.054
0.015
0.517
0.018
0.172
0.408
0.610

*Results are presented as frequencies and percentages, unless specified otherwise.

BMI: body mass index; LAD: left anterior descending artery; L. Post. Lat.: left posterolateral artery; LVEF: left

ventricular ejection fraction; MI: myocardial infarction; OM1, OM2, OM3: obtuse marginal branches; PCI:
percutaneous coronary intervention; PDA: posterior descending artery; R. Post. Lat.: Right Posterolateral artery.
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Table 2. Medication after CABG

Medications prescribed at discharge On-pump Off-pump P value
n = 407 n=121
Antiplatelets 401 (99.01) 117 (98.32) 0.532
BBs 258 (63.70) 76 (63.87) 0.974
ACEIi/ARBs 260 (64.20) 59 (49.58) 0.004
CCBs 76 (18.77) 45 (37.82) <0.001
Glycosides 163 (40.35) 37 (31.09) 0.068
Statins 4 (0.99) 4 (3.36) 0.083
Diuretics 71 (17.53) 21 (17.65) 0.977
Analgesics 383 (94.57) 108 (90.76) 0.132
Antibiotics 170 (41.98) 47 (39.50) 0.629
Hypoglycemic agents 47 (11.66) 23 (19.33) 0.031
Histamine-2 blockers 175 (43.32) 51 (42.86) 0.929
Potassium chloride 62 (15.31) 21 (17.65) 0.539
Anticoagulants 16 (3.94) 10 (8.26) 0.152
Others 34 (8.47) 20 (16.94) 0.001
Medications taken at the time of interview On-pump Off-pump P value
n =382 n=110
Antiplatelets 348 (91.34) 97 (88.18) 0.317
BBs 246 (64.57) 63 (57.27) 0.163
ACEIi/ARBs 132 (34.74) 36 (32.73) 0.696
CCBs 58 (15.26) 16 (14.55) 0.853
Diuretics 14 (3.68) 6 (5.45) 0.409
Anticoagulants 25 (6.58) 8 (7.27) 0.798
Statins 122 (32.19) 29 (26.36) 0.244
Biguanides 39 (10.32) 3(2.73) 0.012

ACEi: angiotensin converting enzyme inhibitors; ARB: angiotensin receptor blockers; BB: beta-blockers; BMI:

body mass index; CCB: Calcium channel blockers
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Table 3. In-hospital complications after CABG

On-pump Off-pump P value
n =407 n=121

In-hospital complication (any), n (%)
Yes 98 (24.14) 34 (28.10) 0.377
No 308 (75.86) 87 (71.90)

In-hospital complication type
Death 2 (0.49) 2 (1.65) 0.385
Stroke/TIA 1(0.25) 0 0.585
Vascular 1(0.25) 0 0.585
Infection 9 (2.21) 2 (1.65) 0.706
Respiratory 12 (2.95) 1(0.83) 0.186
Arrhythmia 68 (17.24) 32 (26.45) 0.016
Other 12 (2.95) 2 (1.65) 0.436

TIA: transient ischemic attack
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Table 4. Distribution of major cardiac and cerebrovascular events between on-pump and

off-pump groups

n of patients with events (%) On-pump Off-pump P value
n =407 n=121

MI 3(0.79) 1(0.91) 0.638
RR

Stenting 16 (4.19) 2(1.82) 0.207

CABG 0 1(0.91) 0.224
Stroke/TIA 12 (3.14) 6 (5.45) 0.255
Death 25 (6.14) 11 (9.09) 0.259
Total n of patients with MACCE* 56 (13.76) 21 (17.36) 0.325

CABG: coronary artery bypass surgery; MACCE: major adverse cardiac and cerebrovascular events; Ml:

myocardial infarction; TIA: transient ischemic attack
*Only one patient in the study developed more than one event.
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Table 5. Quality of life at the time of follow-up interview

EQ-5D Domains and items  On-pump Off-pump P value
Mobility/Walking about

No problems 151 (39.53) 30 (27.27) 0.041
Slight Problems 57 (14.92) 20 (18.18)

Moderate Problems 119 (31.15) 40 (36.36)

Severe Problems 47 (12.30) 17 (15.45)

Unable to do 8 (2.09) 3(2.73)
Self-care/washing or

dressing yourself

No problems 270 (70.68) 65 (59.09) 0.020
Slight Problems 65 (17.02) 22 (20.00)

Moderate Problems 34 (8.90) 18 (16.36)

Severe Problems 9 (2.36) 3(2.73)

Unable to do 4 (1.05) 2 (1.82)

Doing usual activities

No problems 143 (37.43) 31 (28.18) 0.049
Slight Problems 79 (20.68) 27 (24.55)

Moderate Problems 121 (31.68) 32 (29.09)

Severe Problems 27 (7.07) 15 (13.64)

Unable to do 12 (3.14) 5 (4.55)
Pain/discomfort

No problems 132 (34.55) 33 (30.00) 0.134
Slight Problems 63 (16.49) 18 (16.36)

Moderate Problems 126 (32.98) 32 (29.09)

Severe Problems 57 (14.92) 25 (22.73)

Unable to do 4 (1.05) 2 (1.82)
Anxiety/depression

No problems 178 (46.60) 50 (45.45) 0.097
Slight Problems 98 (25.65) 19 (17.27)

Moderate Problems 82 (21.47) 27 (24.55)

Severe Problems 21 (5.50) 13 (11.82)

Unable to do 3(0.79) 1(0.91)

Current health status,

mean VAS (SD) 59.8 (18.50) 57.5 (15.10) 0.222

VAS: visual analogue scale.
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Table 6a.Univariate survival analysis for MACCE

Variable Hazard Ratio p-value 95% CI
On-pump 0.87 0.596 (0.51 1.46)
Male 0.78 0.426 (0.42 1.43)
Age, years 0.99 0.985 (0.96 1.03)
BMI,kg/m? 1.02 0.271 (0.97 1.07)
Diabetes 1.63 0.053 (0.99 2.68)
Hypertension 1.97 0.026 (1.08 3.61)
Cerebrovascular disease 1.55 0.457 (0.48 4.92)
Gl disease 1.38 0.287 (0.75 2.53)
Emergency surgery 1.24 0.466 (0.69 2.23)
EuroSCORE 1.10 0.015 (1.01 1.19)
Stable angina 0.79 0.493 (0.42 1.51)
Unstable angina 0.81 0.422 (0.49 1.34)
History of Ml 1.06 0.795 (0.66 1.70)
Acute Ml 1.36 0.441 (0.62 2.99)
Previous PCI 1.25 0.562 (0.57 2.74)
LVEF, % 0.96 0.103 (0.92 1.00)
Three or more vessels 1.49 0.287 (0.71 3.11)
Creatinine level, umol/ L 1.00 0.067 (0.99 1.01)
Ramus 2.01 0.005 (1.23 3.27)
OoM1 191 0.026 (1.08 3.37)
LAD 0.39 0.004 (0.20 0.74)

BMI: body mass index; CBP: cardiopulmonary bypass; Gl: gastrointestinal; LAD: left
descending artery; MI: myocardial infarction; OM: obtuse marginal; PCI: percutaneous
coronary intervention



Table 6b. Multivariable Cox proportional hazards model for MACCE

Variable Hazard Ratio p-value 95% ClI

On-pump 0.96 0.907 (0.56 1.65)
EuroSCORE 1.12 0.007 (1.03 1.22)
Diabetes 1.71 0.036 (1.03 2.84)
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Figure 1. Event-free survival from MACCE by CBP status (unadjusted)
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Appendices

Appendix 1. Journal form for the telephone survey

ID

Interview Date Surgery Date

Disposition

Codes

Other

Options for “Disposition Codes”

Valid response (Complete survey was received)

Incomplete response (Participant refuses to fully complete the survey)

Refusal (Participant refuses to complete the survey)

Absent from the country

Impossible to contact (temporary disconnect/no answer)

Dead

Option for “Other”

Date of death
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Appendix 2. Medical record data abstraction form

1. ID# 2. Name
3. Gender 0. Female (0 1. Male O

4. Date of birth ___/ / (dd/mm/yy)

5. Date of hospital admission / | (dd/mml/yy)

6. Date of discharge __ / [ (dd/mmlyy)

7. Date of surgery / [ (dd/mml/yy)

8. ICU stay duration (hours)

9.Intubation period . (hours/minutes)

10. CBP 0.No O 1.Yes O

11. CBP duration (minutes)

12. Aortal Clamp 0.No (01.Yes (I

13. Clamp time (minutes)

14. Inotropic drug use after the surgery 0.No (0 1.Yes [

Please specify:

Dopamine [,

Epinephrine [,

Mezaton [,

Milrinon OJ

15. Emergency 0.No [0 1.Yes [

- cardiacSawts
16. Stable angina 0.No 0 1.Yes (I

17. Unstable angina 0.No [J 1.Yes [ (Rest angina requiring iv nitrates until arrival in the anesthetic room)

18. Myocardial infarction 0.No [ 1.Yes [,
If yes MI onset time
1. At the time of admission [
2.In the past [
19. Heart failure 0.No (0 1.Yes [J
If Yes— NYHA class. 1.001 2.0J11 3.CTI1 4.001V
20. Ejection fraction
1. Good (LVEF >50%) I
2.Moderate (LVEF 31%-50%) [J
3. Poor (LVEF 30% or less) [
20a. LVEF%
21. Preoperative arrhythmia 0.No [0 1.Yes [J
If Yes, Type of arrhythmia
22. Preoperative cardiogenic shock 0.No [(J1.Yes []
.~ CADRiskFactorsand Comorbidities
23. Smoking at the time of admission 0.No (0 1.Yes [
24. BMI (W: kg H: cm)
25. Hypertension 0.No [(J1.Yes [
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26. Diabetes 0.No 01.Yes

27. Gl disease 0.No O 1.Yes O

28. Cerebrovascular disease (stroke/T1A) 0.No 0 1.Yes [J

29. Family history of CAD 0.No [01.Yes [J

30. Hypercholesterolemia 0.No [(J1.Yes [

31. Creatinine > 200 pmol/ L or > 2.26 mg/dL 0.No (O 1.Yes ]
(Serum creatinine > 200 micromol/ L or > 2.26 mg/dL preoperatively)

32. Extracardiac arteriopathy (one or more of the following: carotid occlusion or >50% stenosis, claudication,
previous or planned intervention on the abdominal aorta, amputation for arterial disease, limb arteries or
carotids) 0.No (0 1.Yes [J

33. Neurological dysfunction 0.No [J 1.Yes [ (Severity affecting ambulatory or day-to-day functioning)

34. Chronic lung disease (COPD) 0.No [01.Yes [J(Long-term use of bronchodilators or steroids for lung disease)

35. Active endocarditis (Patient still under antibiotic treatment for endocarditis at the time of surgery) 0.No [J1.Yes
O

36. Critical preoperative state 0.No [0 1.Yes I (Any one or more of the following: ventricular tachycardia or

fibrillation or aborted sudden death, preoperative cardiac massage, preoperative ventilation before arrival in the
anesthetic room, preoperative inotropic support, intraaortic balloon counter pulsation or preoperative acute renal
failure (anuria or oliguria<10 mi/hour)

37. Other than isolated CABG 0.No [J 1.Yes [J (Major cardiac procedure other than or in addition to CABG)

38. Surgery on thoracic aorta 0.No [0 1.Yes [ (For disorder of ascending, arch or descending aorta)

39.Postinfarct septal rupture 0.No [01.Yes I (Post myocardial infarction septal rupture)

40. Previous PCI 0.No O 1.Yes O

41. Previous cardiac surgery 0.No [0 1.Yes [ (requiring opening of the pericardium)

42. Number of diseased vessels
1. Single O

2. Two O

3. Three vessels or more [J

43. Type of the diseased vessels (mark all that apply)

1. Diagonal; 1 8. Distal Circ. O

2. Diagonal, I 9. L.Post Lat. O

3. Diagonalz O 10. R.Post Lat. (I

4. Ramus [J 11. Right main OJ
5.0M:O0 12. PDA O

6. OM2 O 13.LAD O
7.0M30 14. Acute marginal O

44. Blood Transfusion (intraoperative and postoperative) 0.No [J1.Yes [

45. In hospital complications
1. Death O
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2. Recurrent M1 O

3. Stroke/TIA O

4. Gl bleeding O

5. Vascular Complication O

6. Infection O

7. Respirator Failure (prolonged intubation, pneumonia, pneumothorax, ARDS) O
8. Arrhythmia OJ

9. Other

46. Medication at discharge
1. Aspirin OJ

2. B-blockers [J

3. ACE-i/ARB O

4. Clopidogrel O

5. Statins [J

6. Other

47. EuroSCORE
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Appendix 3A. Patient questionnaire (English

Dear

Questionnaire #

ID#

Day of the interview (day/month/year)

Start time of the interview (hours/minutes)

End time of the interview (hours/minutes)

first | am going to ask you few questions about your health.

Under each heading, please indicate whether you have any problems with conducting the following daily activities by choosing the
response that best describes your health today.

Worse than you expected [
About what you expected [

# No Slight Moderate Severe problems Unable to do
problems problems problems
1. | Mobility (Walking about) 10 1 12 13 14
2. | Self-care (Washing or dressing
0o 01 2 3 04

yourself)

3. | Doing your usual activities
(e.g. work, study, housework, 00 01 12 13 14
family or leisure activities)

Please, indicate how you feel regarding the following concerns.

# None Slight Moderate Severe Extreme

4. | Pain/discomfort 00 01 12 13 14

5. | Anxiety/ Depression 00 01 12 13 14

Now, we would like to know how good or bad your health is TODAY

6. | Please imagine a thermometer that is marked from 0 to 100, where 100 is the best state you can imagine and 0 is the worst
state you can imagine. What number would indicate how good or bad is your health today?

Now, we would like to ask how you feel and how things have been after you underwent CABG.

7. | Are the results from your heart CABG operation:
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Better than you expected O

Are you currently smoking?
No [IYes [
If yes, how many cigarettes per day and for how long time.
1. <10cig/day O 2.10-20cig/day [
3. 20-30cig/day [ 4. >30cig/day O
Years

During the last 7 days, on how many days did you walk for at least 10 minutes at a time?
Days per week
Don't Know/Not Sure [

10.

How much time did you usually spend walking on one of those days?
Hours perday

Minutesperday

Don’t Know/Not Sure [l

11.

We want to know if after the operation at the NMMC till now you had ANY hospital admissions for:
No [Yes [, If yes, please specify the reason and the approximate date(s):

Reason(s) Date(s) (dd/mml/yy) Hospital

Ml

Repeat CABG

Stenting

Stroke

Other reason(s)

Specify

12.

What are the medications you are currently taking?
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1. Aspirin
No LIYes [

2. BB
No O Yes O

3. ACEI/ARB
No O Yes I

4.LL
No O Yes I

5.0ther

No O Yes (I

13.

Are you currently working?
No [ Yes

14.

From the following categories which one best describes your household total monthly income in 2009/2010?
1. < 50,000 AMD O

2. 50,000 — 100,000 AMD O

3.101,000 -250,000 AMD O

4.> 250,000 AMD O

5. Don’t know [

6. Relatives help (J
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Appendix 3A. Patient questionnaire (Armenian)

Zupgupbtnphl#

Sz#

(dud/pnuk)

Zupgdwl wduvwphyp (o p/udhu/tnuph)

sunwo ho hkpphia bu jhupghbd QEp panhwhni p wnnno wh wh

Zuwpgkj p

Jyhdwhh duu plr:

Zupgdwb ulhqp

ZupgJdwlt wd wpwup (¢ wd/pnwhk)

Snipwpwis jnip hupgnid,pungpnid Ed top,wpn) np nrutp npllk Munhputp
Juuyws 19 Jwd umon) wgnpénnnipynrtbubph htw sk nyd uy &t Wuuwu juwbip npp

tujugni) bu bjwpuwgpnid £ QEp wunnno wjwh JpLwlh b UBUOL:

tmpp | dhoht y unhh nidhq
Iuhggph jmunhpt | wpuwhu njw | wp nwh uy v w itilllhu;p
sn1 kD kp & nunhpukp | & punhpbkp wli k|
ntubp ntubp nLukp
curankpuviunkE3 Nhy
o O1 02 O3 04
(Puy 1 &1 (Wwl guy ))
PULLLUNULUUR
(L Jugyty/f nnubiug 0o 01 02 03 04
Juwd hwgudty)
undNruuuy unorsu
QOO YUSULEL (opn.
wp b p b, n1 udwi,
il p bl pp p § und o O1 02 O3 04
dudwiig h hkw gy wd
gnpéhp)
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ugpnid Ed uobtp,hus wu Ep Atq qgqni ¥ juwws htwlj wy jughputph htwn:

# nLukd
ntukd Suy pw
¢ ni b ntukd ntrukd nirdhlnq htq
Uh ympp | Thoht y uph | wpuwhuy uw | wpwnwh
5 wy g m
5
4. | 8UY(G)/dPPUUUUL
S2UX 0o 01 02 a3 04
QU8 NNk E3 NPL(LE)
5 | SUGLUN/TENEURU
(Quy&ubni py ni ) ao 01 02 as 04

Uj dd, Jhup ygwujwbhuy hup hdwbhuy ,ptE nppuwit { un] jud Juunk 2Ep wnnn9 wlj wh
Jhdwl UBUOL:

6.

ugpnid Bd wquitpwugpbp vwinnuwl hudwpwluy Jws 0-hg 100pdtpny, npwkn 100-p
towbwlinit Uk wjwgnij b wnnnowijwt Jhdwlp bp wqunjtipwugduwdp, huly 0-u
towbhwynid k Junwgni ] b unnnowwt Jhdwlp tp quunjbpugduwdp: Qp phyp
Ypunitpwgph QAkp unnpowljwb Jhwljt uy uon:

Uy dd Jtup guwajwunid Gup hupguk|] hty whu tp QEq qqnid Jppwhunnt pj n1 ihg
htwun:

7.

Qinp upuwh Jhpwhwuni pj ntthg htvn uvnugywd wpny) nrupubkpn:
QEipuwuudws hg wyk] h Junkht O

Zudwp) wunitj bt Ehu hus Fnip uyguunid Lhp O
QipuyuuJwdshg wyki hjw] Ehu O

Tnip ubipjuw nrdu dpuni d tp:

Ns OUy n O

Ept wy n,pugpnrd Ed bopopwjwh pwih g wbwl Gp oguugnpénird b nppwh
d ud wb wl :

1.10-hg phs O 2.10-20 g1 wmbwly O
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3.20-30q ] wbwy O 4.>30q] wmbwyy O
Suph (ukip)

Jipohtu 7opnird,pwth op kp tni1p qpnuuk] /nwpny puy | ] tJwqugnirj up 10
pnuk.

Cwip wp wl wb on

Q¢huwbtd/duunwh s td O

10

Nppub dudwbwl tp Fn1p Swuk] qpnuukinit/nupny puy | ki nt ypwwy noptphu l
opjupupwgpnr d:

_ _dud lopnid

_ _npnwk lopnid

2¢ hunbkd/duwnwh s Ed O

11

Ukup guwbijwtinid tup hdwbhw) wpy) np QEp Jhpwhwunt py ntthg htuvn n1ukghy
Ep nplhgt htwvunwpd wy g hnuwhww wgnt Unyd, Upnnudjwbh Pudwpwh, jajuwuyh
ont btnnunpdwh, Unkt v npdwh, Uunpuy ht qnungunpdwih, httunt | wh jud uy |

wuwdwnny :

Ny OUy n O0,6pk wy n,ppugpnid Ed tokp wqundunp,opipp b hhpywinpwingh wint up:
Zhjwunuwungh

NMung we (hkip) Op(kn) (o p/uf hu/nuph) whnt bip

Ub

YUnpljuwlhh o2nt tvmunpnr

Untbununpni d

Utnpuy hput qnuguynpnir d

Piuni|wn

wy | wuuwwun (Whnp)
upbp

12

bPus ninnpuy p Ep Fn1p wy dd pugnirunt u.

Ns OUyn O
Aspirin
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BB Ny OUy n O
ACI Ny OUy n O
LL Nns OUy n O
Other 0y OUjn O
13 |2ni1p tbkpyuy nt du wp jpunnn1 f Lp:
: Ny OUy n O
14 | ZEwl) w muppipwlbbiphg, npt k wlbkbtwho wp bjwpwgpnid QEp pawwithph

punhwintp wfubwb GHudnt wp 2009/2010 p wjwuh:
1.0y wbtq h,puwh 50,000 npwd O

2. 50,000 — 100,000 i p wd O

3.101,000 -250,000 1} p wd O

4.> 250,000 n, p wd O

5.2¢hwkd O

6. Fuptjudutp b oqunid O
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Appendix 4A. Consent form (English)
American University of Armenia
Institutional Review Board #1
Consent form for CABG patients

Title of research project: Clinical Outcomes and Quality of Life after Off-pump versus On-
pump Coronary Artery Bypass Grafting in Armenia

Hello, my name is Karine Minasyan. | am a second year graduate student at School of Public
Health at the American University of Armenia and a medical student at Yerevan State Medical
University. As part of my thesis project, and with the support of the faculty members and in
collaboration with Nork Marash Medical Center, | am conducting a study to investigate
outcomes of patients after coronary artery bypass surgery at the Nork Marash Medical Center.
You have been contacted because based on NMMC records you underwent surgery there
between 2009 and 2010. Your contact information has been obtained from the NMMC database.
If you are willing to participate in this study I will ask you some questions concerning your
health. Your participation in the study is voluntary. You may skip any question you think is
inappropriate and stop it at any moment you want with no further negative consequences. The
interview will take place once at any time that is convenient for you and will last no more than
10 minutes. If you don’t mind I will also collect some information from your medical records
regarding your health status and interventions.

There will be no monetary benefits for you if you participate in this project. The information
provided by you will be very helpful for science and for other patients. There is no penalty for
refusing to participate. Whether or not you are in the study will not affect your future treatment
at the NMMC. The information provided by you is fully confidential and will be used only for
the study. Only aggregate data will be reported.

Contact information will be destroyed upon completion of the research. If you have more
questions about this study you can contact Karine Minasyan, the member of the research team —
(+37491) 79 39 39, Dr. Varduhi Petrosyan, the Associate Dean of the School of Public Health at
AUA calling (+37460) 62 25 64. If you feel you have not been treated fairly or think you have
been hurt by joining this study, please contact Dr. Kristina Akopyan, AUA Human Subject
Protection Administrator at the American University of Armenia (+374 60) 61 25 61.

If you agree to be involved in this study, could we continue?
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Appendix 4B. Consent form (Armenian)

Zuywunwith Udkphjjut Zudwjuupub
Ghunwhbunwgnuuljub Ephljuyh hwudtwdnnnyg

Ppuqty hwdwdwjunpjut A wnpuw-Ynpnuwp ontbnwynpdws hhywunutph hwdwp
Zhnmwugnuumipjui ykpttwghpp. Y hthjujwt wpyniupubpp b jjutph npuljp wpwig
wpul wphbunwlwb oppwtiwnnipjutl wnpuw-Ynpniwp onittnuynpnidhg htwnn h
wnwppbpnipnitt. wpuwb - wphbunwlwt  oppwiwpmipyudp wnpuw-Ynpnbwp
ontinuynpuwt Zwjwuwnwnid

Pupl Qtq, pd wunitip Ywphuk Uhtwuywb b Bu Zujwunwuh Udbkphljjut
hwdwjuwpwth Zwupwhtt Unnnowwwhnipjutt pwdth U Bphiwth NEwnwlwub
Pdojujut hwdwjumpwih dwghunpuwnnipuyh Eplipnpy nupjuw ntuwinn Gd: Gu,
nputu hd wjuwpunwlwt ghnnwlwt wouwwnmwiph dp dwu, hbnwgnunuljut fudph
winud nuuwjinuubph wowlgnipjudp tL Lnpp-Uwpwy pdoljujub jEnnpnth hbkwn
hudwwnty, tu hpwjwtwgunid Bd hEnwgnunipnit ntumdtwuhpbnt hhgwunubph 5
nwpyu wpyniupubpp wnpuw-Ynpnuwp onittinuynpdwt Jhpwhwwnnipiniuhg htwnn:
Tnip puwnpyl) Ep, npnghtnnl Unpp-Uwpuwy pdojuljut jEuwnpnunmd qputgdus
njujubph hwdwduy Fnip onttnmwynpyty Ep 2009-hg 2010 wmwphukph plupwgpnid:
Qbtp nyjuubpp YEpgyk) b VURY-hg' wmbophunipjut hwdwdwjunipjudp: Gph Fnip
hwdwdwju Ep dwutwlgh] wju hblnwgnunipjuip, wyw ku QEq Juwd npny hwupgkp
Qbtp  wpnnonipjutt Yhpwpbpu;: AEp dwubwlgnipniip wju  hknwgnunipjutn
Judwynp E: Fnip hpuynitp niubtp syyuwnwupiwtt] wyt hwpgtpht, npnup Qtq fupnn
Eu mhwdnmpnit yuwndwnt] jud qunuptgul] hupguqpnygp gutjugus wywhhi'
wnuwlg nplk hbnwgqu puguuwljut hbnbwupubph: Zwupguqpniygp wmtnh Yniuktw vk
wlqud, kq wnwybk] hwpdwp dudwbwly, b Yunlbih ny wbjh put 10 pnyk: et nbd skp,
tu 2bp wpnnowlwt Jpdwljh b dhpwdwnnipjut Jhpupbkpu) npny wbntlnipniuubp
Ydtpgutid hhquunnipjutt pupwnhg: Uju htnwgnunipjuip 2Ep dwubwlgnipiub
ntypnid nplk ppudwljut ppwuntuwtp twpwnbuws st: kp Ynnuhg npudwunpus
njjujubpp Yihukt owwnn Juplnp ghnwljut mbtuwtlniithg b ogurnuljup Yihtuku wyp
hhywunutph hwdwp: ZEnwgnunipjuiup sdwubwlgliint nhypmd QLq ny  uUh
puguuwlutt  htwnbwtp sh  (huh: Utjwpe btpwthg 2nip Jdwubwlghp wju
htwnwgnunipjuip phk ny, nshs sh wqnph 2Ekp LUFY hknwqu wyghnipniuttph dpu:
Qbtp Ynnuhg wpuwdunpusd nne wmbnkinipmnibtbpp qununuh juwwhdbkt b dhugh
punhwipugdws wpyniupubpp Jubpyuyugdbu qhynygnid: 2bp mdbwjus indyuubpp
wiudhowybu Ynstsmugybt hknmwgnuinipjutt wwpunhg htnn: Zknmwgnunipjut htn
Juwyywsé htrnwqu hwupgbiph hwdwp Jupnn tp quiquhwpl] hbnwgnuuljubt phuh
winuwd'  Ywphut Uhtwuwtht, (+37491) 79 39 39 , 2U0Z2-h Zwbpuwjhlb
Unnnowwywhnipjut thnjunbjuwt’ dwpnnihh MEnpnujwihb, (+37460) 62 25 64: Pusybu
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bwb bEpb npnip Jupdnwd bp, np htnwgnunipjut ptpwugpmid RbEq hbn quy sk
Jbhpwpkpyb] W/jwd hbnwgnunipiniip QEq Juwu £ hwugpky], jupnn Ep quiuquhwpby
2U.z-h Ephiuyh hwtdtwdnnnyh wnplhthunnpuwnnp Lphunhiu Zwulnpjuth, hbnbyjug
htnwhinuwhwdwpny (+374 60) 61 25 61:

Bpt hwdwdwygt bp dwutwlgl] wyju hblnwgnunipjutp, upnn tup pupnitwlby:
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