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Abstract

Background: Coronary artery disease (CAD) is the leading cause of mortality and morbidity in
the world. Percutaneous coronary intervention (PCI) is one of the treatment approaches for CAD.
PCI can be conducted for the completely blocked artery and the remaining angiographically
significantly narrowed arteries (complete PCI), or it can be done only for the completely blocked
artery (culprit artery-only PCI). The clinical benefits of complete PCI versus culprit artery-only
PCI are debatable. This study compared the event free survival from major adverse cardiac
events (MACE), angina control and quality of life in patients who underwent complete PCI or

culprit artery-only PCI at two years follow-up in a single tertiary center, Yerevan, Armenia.

Methods: A retrospective cohort study was conducted. The study population included all
multivessel disease (MVD) patients after ST-segment elevation myocardial infarction (STEMI),
who underwent primary PCI from 2012 to 2014 at Nork Marash Medical Center (NMMC). Data
were collected from patient telephone surveys (March-April 2015), the NMMC electronic PCI
database, and medical records. Multivariable Cox proportional hazards regression analysis was

used to compare survival rates between complete and culprit artery-only PCI groups.

Results: Among 306 patients included in the analysis, 150 (49.01%) patients underwent
complete PCI and 156 (50.99 %) underwent culprit artery-only PCI. The groups differed at
baseline by gender and prevalence of heart failure. The average door-to-balloon time was
significantly higher in the complete PCI group. The mean follow-up time was 28.5 months for
the complete PCI and 26.8 months for the culprit artery-only groups. In unadjusted comparisons,

the complete PCI groups had higher quality of life score (measured by EQ-5D health utility



score) and better angina control (measured by composite angina score), than the culprit-only PCI

group. After adjustment for the number of diseased vessels (2 versus 3 vessel disease) and
hypertension, the hazard of developing MACE was higher in culprit artery-only PCI group

(HR=0.45 for complete PCI versus culprit artery-only PCI, 95% ClI: 0.21-0.93).

Conclusion: At 2-year follow-up, complete PCI resulted in better clinical outcomes compared
with treatment of the culprit artery-only PCI. In unadjusted analysis, quality of life and angina
control were significantly better in the complete PCI group compared to culprit only-PCI group.
In the future, the STEMI guideline committees may take this study into consideration in regards
to treating significant non-culprit artery stenosis in patients with STEMI and MVD undergoing
primary angioplasty. Studies with larger sample size and multi-centered studies are needed to

replicate these results.
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1. INTRODUCTION

Disease burden

Coronary artery disease (CAD) remains the leading cause of morbidity and mortality
worldwide.! According to World Health Organization (WHO), in low- and middle-income
countries over 80% of deaths take place due to CAD and occur almost equally in men and
women.2 CAD is the atherosclerosis of coronary arteries and can be asymptomatic or can
represent as a stable angina, unstable angina, myocardial infarction (MI) or sudden cardiac death.

Clinical representation of STEMI with MVVD

MI occurs when a coronary artery is completely blocked, creating a serious reduction in
the blood flow and causing some of the heart muscle being supplied by that artery to become
infarcted.® Ml is divided into two types according to its severity — ST-segment elevation
myocardial infarction (STEMI) and non-ST-segment elevation myocardial infarction
(NSTEMI).* Acute ST-segment elevation myocardial infarction (STEMI) is a major cause of
morbidity, mortality, and disability worldwide. It occurs when the blood clot completely blocks a
coronary artery, and as a result virtually all the heart muscle that is supplied by the affected
artery starts to die. STEMI is recognized by its characteristic changes on the electrocardiogram
(ECG).®> One of those ECG changes is the typical elevation of the ST segment on the ECG.>* It is
estimated that 40% to 65% of the patients presenting with STEMI have multivessel disease
(MVD), which has been associated with worse clinical outcomes as compared with single-vessel
disease.®” STEMI is associated with a higher risk of short-term mortality when compared to

NSTEMI, and requires early revascularization.®


http://heartdisease.about.com/cs/ekgecg/a/ECG.htm

Management of STEMI with MVVD

Current clinical practice guidelines recommend treating STEMI patients presented with
MVD with percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABG).® The purpose of PCI in patients with STEMI and MVD is to restore epicardial flow
and myocardial perfusion in the significantly narrowed artery(ies).>°

Comparison between complete and culprit artery-only PCI

The severity in narrowing of arteries varies from patient to patient.® In acute STEMI
patients presented with MV D, the completely blocked coronary artery which caused the Ml is
referred to as a 'culprit artery'; while the remaining partially blocked coronary artery(ies), which
did not cause the Ml are referred as 'non-culprit artery(ies)' respectively.® PCI for acute STEMI
with MVD can be either "complete PCI" or "culprit artery-only PCI".}! "Culprit artery-only PCI"
is a type of PCI revascularization procedure, which is performed only in the culprit artery that
caused the MI at the time of patient's index admission for M1.12 "Complete PCI" is a complex of
revascularization procedures, which includes not only the culprit artery revascularization at the
time of patient’s index admission for MI, but also revascularization of non-culprit artery(ies)
within 60 days from the first PCI procedure.® PCl is usually performed by an interventional
cardiologist.> Following the PCI for culprit artery at the index admission, some interventionists
will treat the STEMI patients with MV D exclusively with medication therapy, and will consider
revascularization of non-culprit arteries only if the patient has worsening of symptoms.t® Other
interventionists, however, after the primary PCI, along with treating the patient with
medications, will plan for revascularization of non-culprit artery(ies) with PCI within the next 60

days following the primary PCI, to minimize the risk of future M1.1213



1.1. Literature review: complete versus culprit artery-only PCI

According to the American College of Cardiology/American Heart Association's
(ACC/AHA) guideline for management of acute STEMI with MVD, if the patient with acute
STEMI is hemodynamically stable, PCI should be considered only for the culprit artery at the
index admission for MI; performing PCI in the non-culprit artery is not recommended at the time
of primary PCI on the culprit artery.® Instead, PCI in a non-culprit artery should be conducted at
a separate time from primary PCI, if noninvasive testing of the patient identifies that he/she is at
immediate to high risk of subsequent M1.2° However, there are variations in the literature
regarding the clinical outcomes of PCI for significant stenosis in non-culprit arteries after
successful primary PCI.*4

Several systematic reviews and meta-analysis compared complete and culprit-only PCI in
the past.1*18 The study by Bangalore et al, for example, included 61,764 STEMI patients with
MVD who underwent either complete or culprit artery-only PCI, and evaluated the early (<30-
day) and long-term major adverse cardiac events (MACE). No significant differences were found
between the groups in regard to some early MACE such as M, stroke, mortality, and target
vessel revascularization.® However, in complete PCI group there was 44 % lower likelihood for
repeat PCI in non-culprit arteries and 32% lower likelihood for overall major adverse
cardiovascular events. When compared for long-term outcomes of MACE (follow-up 2.0 £ 1.1
years), there was decreased risk of mortality, repeat PCI, and CABG by 33%, 43%, and 53%,
respectively, and 40% decreased overall long-term MACE in the complete PCI group compared
to culprit artery-only PCI group.®®

The meta-analysis by Bainey et al, which included 46,324 STEMI patients with MVD

who underwent either complete or culprit artery-only PCI, evaluated hospital mortality and long-



term mortality outcomes. They found a 65% lower likelihood of hospital mortality in complete
PCI compared to culprit artery-only PCI group, and a 26% lower likelihood of long-term
mortality in complete PCI group compared to culprit artery-only PCI group.'® The meta-analysis
by Vlaar et al, which included 4 prospective and 14 retrospective studies involving 40,280
STEMI patients with MVD, showed that complete PCI was associated with lower short- and
long-term mortality as compared with culprit artery-only PC1.1” A more recent meta-analysis of
randomized controlled trials (RCT) by Sethi et al compared complete revascularization during
primary PCI to culprit artery-only PCI or staged complete PCI, and found no significant
differences in terms of total mortality between primary complete PCI and culprit artery-only PCI.
Yet, staged complete PCI was associated with 45% lower likelihood in total mortality compared
to primary complete PCI.Y

Another recent meta-analysis study by Sekercioglu et al that compared complete PCI and
culprit artery-only PCI found that complete revascularization reduced the risk of repeat
revascularization and non-fatal M1 by 65% for each outcome, with no significant differences in
all-cause and cardiac mortality between these groups.'® However, after sensitivity analysis that
considered the risk of bias in the included trials, authors reported higher confidence in the
estimates of the risk of revascularization only. The meta-analysis study by Anil et al included
748 STEMI patients with MVD who underwent complete PCI or culprit artery-only PCI. When
compared for outcomes such as cardiovascular death, repeat revascularization and non-fatal Ml
between these groups, it was shown that complete PCI was associated with decreased risk of
cardiovascular death, repeat revascularization and non-fatal M1 by 61%, 72%, and 62%,

respectively compared to culprit artery-only PCI group.®®



A study using the New York registry which included acute STEMI patients with MVD
who underwent either complete PCI (n=632) or culprit artery PCI (n=1,350) evaluated for in-
hospital clinical outcomes.!? Results showed that in-hospital mortality was 0.8% versus 2.3%
among complete versus culprit artery-only PC1.12 There was no any difference in terms of
ischemic complications, renal failure, or length of stay.'? After multivariable analysis, in-hospital
mortality remained a significant predictor; complete PCI reduced the likelihood of in-hospital
mortality by 73%.12 A prospective observational study by Hannan et al compared clinical
outcomes among hemodynamically unstable STEMI patients with MVD who underwent culprit
artery-only PCI or complete PCI.2! Results showed that, in-hospital mortality was 0.8% versus
2.4% among culprit artery-only PCI versus complete PCI. When comparing the 12-month
mortality, it was 1.3% versus 3.3% among complete PCI versus culprit artery-only PC1.% In
summary, there are number of studies demonstrating that complete PCI is superior strategy to
culprit artery-only PCI when treating STEMI patients with MVD. These studies however did not
specifically address patients health related quality of life (QoL) and angina control. A more

detailed review of literature is presented in Appendix A.

1.2. Situation in Armenia

Armenia is a country in Southwestern Asia with the population of about 3 million.?* CAD
is the leading cause of death in Armenia as in the most of the world.?? According to 2014 WHO
report on non-communicable diseases in Armenia, CAD is estimated to account for 54% of total
mortality.?> Armenia Health System Performance Assessment report by WHO identified CAD as

the most prevalent cause of mortality, 54% and 49% in 2002 and 2008, respectively.?®



1.3. Rationale for the study

Although current clinical practice guidelines do not recommend complete PCI, several
studies indicated that complete PCI is superior strategy in comparison to culprit artery-only PCI
in acute STEMI patients with MVD. Therefore, more research is needed to strengthen the
evidence regarding acute STEMI management with MVD. There is also scarcity of research
regarding patients’ quality of life after complete versus culprit artery-only PCI.

The Nork Marash Medical Center (NMMC) is a leading tertiary cardiac center in
Armenia which treats both pediatric and adult cardiac patients.?* Approximately 400 patients
undergo PCI each year at NMMC, accounting for more than one-third of all patients undergoing
PCI in Armenia annually (an unofficial estimate). While there are ongoing debates about
differences in outcomes between complete and culprit artery-only PCI, no studies have been

conducted on this issue in Armenia.

1.4. Study aim and objectives

The aim of the study is to identify if complete PCI strategy during the index admission is
superior in treating acute STEMI patients with MVD in comparison to culprit artery-only PCI
strategy in the NMMC, Armenia.

The primary objective of the study is:

e To investigate whether the complete PCI during the index admission leads to reduced risk
of major adverse cardiac events (MACE) (defined as a composite outcome of all-cause

mortality, new MI or ischemia- driven repeat revascularization performed by PCI or



CABG) than the strategy of culprit artery-only PCI among acute STEMI patients with
MVD treated in NMMC, at the time of follow-up.

The secondary objectives are:

e To investigate whether the complete PCI during the index admission leads to better angina
control in comparison to culprit artery-only PCI among acute STEMI patients with MVD
treated in NMMC, at the time of follow-up.

e To investigate whether the complete PCI during the index admission leads to better QoL
compared to the strategy of culprit artery-only PCI among acute STEMI patients with

MVD treated in NMMC, at the time of follow-up.

2. METHODS
2.1 Study design

The study utilized an observational, retrospective cohort design. The cohort included all
acute STEMI patients with MVVD who underwent complete or culprit-artery only PCI at NMMC
from April 1, 2012 to March 31, 2014. Patients were followed up maximum three years and

minimum one year since the index hospitalization for the primary PCI.

2.2. Study population
Population setting is Armenia. Target population included acute STEMI patients with
MVD who underwent primary PCI and the study population was acute STEMI patients with

MVD who underwent primary PCI from April 1, 2012 to March 31, 2014 at NMMC.



Inclusion Criteria
e The study enrolled all acute STEMI patients with MVD that had primary PCI at
NMMC during the study period. Patients who received complete revascularization
by PCI at the index admission were included in complete PCI group.?%%
e The culprit artery-only PCI group included patients who underwent PCI at the
index admission for the culprit artery-only.2® Non-culprit artery(ies) that needed

revascularization was defined any coronary artery with >50% narrowing.%

Exclusion Criteria

e Prior CABG surgery or PCI.°

Patients with missing medical records

e Patients with missing contact information
e Patients who did not speak Armenian

e Patients who were not residing in Armenia

e Patients who did not consent to study

2.3. Sampling frame and sampling method
The NMMC PCI computerized dataset for the time period from April 1, 2012 to March
31, 2014 served as the sampling frame to select all patients (i.e., census) who meet the inclusion

criteria. Census was chosen as a sampling method to maximize the study power and precision



since there was a chance of high loss to follow-up considering the experience from the past

studies conducted in NMMC.

2.4 Study variables

e The dependant variables are MACE after the first year of PCI, angina control, and
quality of life. MACE includes all-cause mortality, new MI and ischemia- driven repeat
revascularization performed by a PCl or CABG.?’

e Independent variables are culprit artery-only or complete PCI (the main variable of
interest), and other potential predictors of MACE as age, gender, cardiac status, ejection
fraction, troponin enzyme level, arrhythmia, body mass index (BMI), smoking status,
family history of CAD, hypertension, hypercholesterolemia, chronic obstructive
pulmonary disease , creatinine level, cerebrovascular disease, previous Mls, diabetes,
ventricular arrhythmia, dialysis, anemia, number and type of the diseased vessels, stented

vessels diameter, stent type, and lesion length (Appendix B).

2.5 Sources of data

NMMC PCI dataset was the source for retrieving patient contact information. A
telephone interview was conducted for the evaluation of MACE, QoL, and angina control. In
case of death, information about the cause of death and the date of death was asked from
patient’s family member. Information about the patients’ perioperative characteristics was

extracted retrospectively from the medical records.

10



2.6 Study instruments

Two instruments were used for this study. A telephone interviewer-administered
structured questionnaire with two sections was used to collect data about patient quality of life
measured by EQ-5D-5L #2%and MACE (Appendix B). The angina questions were adopted from
Seattle angina questionnaire.3%3! Data from medical records was extracted to Medical Record
Data Abstraction Form (Appendix C) that included questions about demographic characteristics,
cardiac status, CAD risk factors and comorbidities at admission and procedural characteristics.
The medical chart abstraction form has been adopted from a past study evaluating sex
differences in patients with PCI intervention in Armenia.3? The name and contact information of
the patients for telephone interviews were obtained from NMMC dataset and registered in the

specially developed Journal form (Appendix D).

2.7 Ethical considerations

The research protocol was reviewed by the Institutional Review Board (IRB) within the
School of Public health at the American University of Armenia and approved by the NMMC
Administrative Board and. All eligible participants were included in the study only after giving
an oral consent (Appendix E). Although the data collected from the medical records includes the
information on patients’ names and telephone numbers, these data were not entered into the
computerized database; instead, coded patient identifiers were used. After data entry and
cleaning, the paper forms (i.e., Journal Form) containing respondent identifiers were destroyed.
At that point anonymity was assured. When the patient contacted was identified as deceased by
the relative, other than the cause and date of death, no further questioning was attempted, and the

call was ended after a condolence expressed.

11



2.8 Data collection and data entry

Data collection was conducted between March and April, 2015. Telephone interviews
lasted for about 10 minutes. After the review of the medical records, patients were separated
depending on the mentioned criteria into complete PCI and culprit artery-only PCI group, and
perioperative data were extracted from their medical records. Data on angina control, compliance
to the prescribed drugs, quality of life, lifestyle, and socio-demographic characteristics was
collected through telephone interviews. All data was entered into SPSS 22 software package
(SPSS Inc., Chicago IL) compatible data-file for the analysis. Single data entry was performed.
Logic and range checks were used for data cleaning. Following cleaning, a de-identified dataset

was produced for the subsequent analyses.

2.9 Statistical analysis

All statistical analyses were performed using Statal4 software package (StataCorp. 2015.
Stata Statistical Software: Release12. College Station, TX: StataCorp LP). For descriptive
analyses, continuous variables were presented as means and standard deviations and were
compared by the Student t-test. Categorical variables were presented as counts and percentages
and were compared using Chi-square test or Fisher’s exact test. The Kaplan-Meier product-limit
method was used to estimate the survival from MACE for each group. Multivariable Cox
proportional hazards regression analysis was used to compare survival rates between complete
and culprit artery-only PCI groups. Unadjusted comparisons were conducted for angina control
and quality of life between the groups with complete PCI and culprit-only PCI using student t-

test.

12



3. RESULTS
3.1. Administrative data

Overall, 900 patients underwent PCI from April 1, 2012 to March 31, 2014 at NMMC, of
whom 346 patients with STEMI and MVD were identified as eligible.
Out of 346, 322 patients were contacted, and 24 patients could not be contacted (out of the
country, wrong numbers, no responders, missing numbers, etc). Of the 322 patients/relatives
contacted by phone, 34 patients had died, 13 refused to participate and 275 patients were
consented. Of the 275 consented patients, 272 patients had complete medical records and 3
patients’ medical records were missing. The final sample available for the survival analysis was
306 and for the QOL and angina control analyses was 272.

After data collection and cleaning, variables such as arrhythmia, history of CAD and
anemia, had missing values exceeding 10% of the total sample size, and were subsequently
excluded from the analyses. The variable representing cardiogenic shock status was

inconsistently reported in the medical records and was also excluded from the analyses.

3.2. Demographic and baseline clinical characteristics

From 306 patients included in the sample for survival analyses, 150 (49.01%) underwent
complete PCI strategy and 156 (50.99%) culprit artery-only PCI strategy. Among 306 patients
included in the survival analysis 245 (80.06%) were men. Patients’ baseline characteristics
stratified by PCI procedural types are presented in Table 1. There were more females in the

culprit artery-only PCI group than in the complete PCI group (26.93% versus 12.67%, p=0.001).

13



In terms of existing comorbidities, the complete PCI group was more likely to suffer from heart
failure, cerebrovascular disease, gastrointestinal disease, COPD and diabetes. The average door
to balloon time was significantly longer in the complete PCI group than in culprit artery-only
PCI group (p<0.001). The patients in culprit artery-only PCI group were more likely to have past
history of MI. The groups were similar with respect to smoking status, BMI, stable and unstable
angina, left ventricular ejection fraction and type of stent used during the procedure.

Some angiographic characteristics also differed between the two PCI groups (Tablelb).
In terms of angiographic characteristics, proximal LAD artery involvement were more often in
the culprit artery-only PCI group (35.06% versus 14.50%) compared to the complete PCI
revascularization group (p=0.15). The total number of stents implanted per patient was
significantly higher in complete PCI revascularization group (2.12 versus 1.12, p <0.001). None
of the patients in either group had more than three vessels affected.

The groups did not differ significantly in the rates of discharge medication prescriptions

(Table 1b).

3.3. Event-free survival rates at two year follow-up

The average follow-up time was 27.8 (SD=1.1) months for the full sample, 28.5
(SD=1.6) months for the complete PCI group and 26.8 (SD=1.1) months for the culprit artery-
only PCI group (p=0.039). In total, 34 patients (11 in complete PCI and 23 in culprit artery-only
group) developed 34 MACE during the follow up period including 8 patients with MI, 16 with
repeat revascularization and 10 patients that died (Table 2). As the Kaplan-Meier curves show
(Figure 1), the freedom from MACE at two year follow up was 67.02% in the complete PCI

group, compared with 63.84% in the culprit artery-only PCI group (p=0.039).

14



3.4. Angina control after PCI

The unadjusted analysis of angina control score showed significantly better results for
complete PCI group regarding walking indoors on level ground, lifting or moving heavy objects
and frequency of chest pain, chest tightness or angina (Table 3). No differences were observed in
gardening, vacuuming or carrying groceries (p>0.05). The mean angina score (possible range 0-
16, with lower scores indicating better control) for the complete PCI group was 9.02 and the
mean score for the culprit artery-only group was 9.65 (p=0.0008), indicating better angina

control in the complete PCI group.

3.5. Quality of life after PCI

The unadjusted analysis of EQ-5D-5L score showed significantly worse results for
complete PCI group regarding anxiety /depression (Table 4). No differences were observed in
the domains of mobility, self-care, doing usual activities and pain/discomfort. The patients’
overall health status estimated from the visual analogue scale also showed no significant
differences between the complete and culprit artery-only groups 59.03(16.9) versus 60.0 (18.8),
p=0.549). The unadjusted average EQ-5D utility score was higher for the complete PCI group

compared to culprit artery-only PCI group (0.68 (SD=0.02) versus 0.59 (SD=0.02), p=0.004).

3.5. Cox proportional hazards model
The unadjusted predictors of one year survival (MACE) were identified using univariate
Cox proportional hazard models (Table 5a). Significant predictors (p<0.05) were the number of

three diseased vessels and hypertension.

15



The final model was developed first by selecting all variables with p<0.05 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.

The final model was adjusted for the three vessel disease in reference to two vessel
disease and hypertension (Table 5b). After adjusting for these covariates, the hazard of
developing MACE was 55% lower in the complete PCI group as compared to the culprit artery-

only PCI group (HR=0.45, 95% CI: 0.22-0.95, p=0.032).

4. DISCUSSION

The study evaluated the differences in 2 —year event free survival from MACE in patients
who underwent complete PCI and culprit artery-only PCI for MVD after STEMI during index
admission between 2012 and 2014 at NMMC. A retrospective cohort study design was utilized
for the study where patient baseline characteristics were abstracted from the medical records and
post-procedural events established through patient surveys. The final sample included 306
patients of which 49.02% had complete PCI and 51.98% had culprit artery-only PCI.

We found that at index hospitalization for PCI, complete and culprit artery-only PCI
patients had different baseline profiles. For example, patients in the complete PCI group had
more males, had higher door-to-balloon time, and were more likely to suffer from heart failure
than those in the culprit artery-only PCI group. These findings are consistent with many other
many retrospective studies, but also conflicting with some randomized controlled trials.3*-38

The current study results showed that patients in the complete PCI group had 55% lower

MACE rate at the mean follow-up of 28 months compared to patients in culprit artery-only PCI
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group. This finding agrees with the systematic reviews by Banglore et al and Pandit et al.*>1°
Furthermore, in the multivariable analysis we found that hypertension increased the hazard of
developing MACE, which is inconsistent with the results of the study conducted by Kong et al,
where hypertension was not reported as a significant predictor of MACE.*? It came out that
compared to having two diseased coronary vessels, having three diseased vessels increases the
chance of MACE when controlling for the intervention type (complete/culprit) and hypertension,
similar to findings in the literature.® Patients in the culprit artery-only PCI group had more
number of three diseased vessels, as was found in a trial by Anthony et al.*® A 65% reduction in
MACE in complete PCI group compared to culprit artery-only PCI group became more
debatable after the publication of PRAMI trial. “° In the current analysis, the event-free survival
at the end of the follow-up period was higher in the complete PCI group when compared to
culprit artery-only PCI group. These results are in agreement with other studies, which showed
that complete PCI yields to better event-free survival rate.*>4

However, Hannan et al. study showed that complete PCI leads to worse clinical
outcomes. The reason for a trend toward increased mortality with complete PCI during index
admission in the nonrandomized registry studies is likely attributable to case selection. It was
also acknowledged by the authors of the study.?°

A study conducted in Armenia at NMMC in 2011, which evaluated three year MACCE
survival after PCI and enrolled 465 patients, showed diabetes status and sex strongly interact
with MACCE. In non-diabetic population women have significantly better long-term survival
than men, while the opposite was observed in diabetic population.®? In the current study, diabetes
was not a predictor in occurrence of MACE.

One of the possible limitations of the study was that the follow up data about MACE
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was collected retrospectively trough the telephone interviews, which could create a recall bias.
To minimize that bias we clarified from NMMC, if the patient was re-hospitalized and treated
there. Another source of potential bias came from the inaccuracies in medical records that, for
example, did not consistently report troponin level and creatinine level. The sample represents
responders from a single center, the NMMC, indicating that patients who underwent PCI in other
hospitals were not included in the study. Hence the results are more applicable to the center
where the study is conducted. The strength of our study was that the interviewers were blinded

about which group the patient belonged, thus the assessment of the outcomes was blinded.

Conclusions and recommendations

The current study assessed the difference in 2-year event-free survival among patients
with MVD and STEMI who had undergone either complete or culprit artery-only PCI. The
hazard of developing MACE was significantly reduced in complete PCI group. Three-vessel
disease (compared to two-vessel disease) and hypertension were independent predictors of
MACE. Considering the results and the fact that both of the PCI types are still in use, more
studies are needed to show the advantages and disadvantages of each type for specific patient
populations.

In unadjusted analysis, angina control was significantly improved in the complete PCI
group compared to culprit only-PCI group treated on index admission. In unadjusted analysis, no
significant difference was observed between the groups in QoL by visual analogue scale, while

the QoL measured by Health Utility Index was significantly better in culprit artery-only PCI

group.
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In the future, the STEMI guideline committees may consider this study results when
developing recommendations on treating significant non-culprit artery stenosis in patients with
STEMI and MVD undergoing primary PCI. Studies with larger sample size and multi-centered

studies are needed to achieve better accuracy and generalizability.
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Tables 1a. Patient baseline characteristics

Complete Culprit artery-only
Characteristics revascularization revascularization P value
n=150 n=156
Demographic characteristics
Gender, n (%)

Male 131 (87.3) 114 (73.0) 0.001
Female 19 (12.7) 42 (26.9) '
Age (years), mean (SD) 64.6 (5.28) 64.1(5.45) 0.474

Currently working, n (%)

Yes 88 (59.9) 91(58.3) 0.652

No 59 (41.3) 58 (41.7) '
Risk factors and comorbidities
BMI (kg/m?), mean(SD) 28.9 (5.55) 28.7 (5.50) 0.505
Smoking status at PCI, n (%)

Yes 22 (15.0) 21 (16.6) 0.723

No 124 (84.9) 133 (86.4) '
Diabetes, n (%)

Yes 39 (26.7) 36 (23.3) 0.723

No 107 (73.28) 118 (76.63 '
Hyperlipidemia, n (%)

Yes 30 (0.3) 36 (23.2) 0.575

No 60 (0.6) 119 (76.7) '
Hypertension, n (%)

Yes 110 (75.3) 111 (71.6) 0.505

No 36 (24.6) 44 (28.4) '
Heart failure, n (%)

Yes 19 (13.5) 3(1.9)

No 122 (86.5) 152 (98.0) <0.001
Creatinine level (umol/ L), mean (SD) 87 (18.49) 87(21.80) 0.714
Cerebrovascular disease, n (%)

Yes 6 (0.4) 3(0.1) 0.268

No 140 (99.5) 152 (99.9) '

Gl disease, n (%)

Yes 19 (13.0) 24 (15.5) 0.540

No 127 (87.0) 131 (84.5) '
COPD, n (%)

Yes 4 (2.8) 2 (1.3) 0.373

No 141(97.2) 151 (98.7) '
Cardiac status
Stable angina, n (%)

Yes 28 (19.2) 30 (19.4) 0.780

No 118 (80.8) 125 (80.6) '
Unstable angina, n (%)

Yes 109 (74.7) 108 (69.7) 0.336
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No 37 (23.3) 47 (30.3)
History of MI, n (%)

Yes 54 (37.0) 57 (36.8) 0.970
No 92 (63.0) 98 (63.2) '
M1 status by Troponin level, n (%)
Probable Ml 79 (52.8) 98 (62.8) 0.072
Normal 71 (47.2) 58 (37.2) '
LVEF (%), mean (SD) 45,5 (3.91) 46.0 (4.05) 0.232

BMI: body mass index; PCI: percutaneous coronary intervention; Gl: gastrointestinal, COPD: chronic
obstructive pulmonary disease; MI: myocardial infarction; LVEF: left ventricular ejection fraction.
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Table 1b. Angiographic characteristics of coronary arteries

Complete Culprit artery-only
I o L7 P
Characteristics revascularization revascularization value
n=150 n=156
Number of diseased vessels, n (%)
Two 115(76.7) 116 (74.4) 0.639
Three 35 (23.3) 40 (25.6) '
Door to balloon time (min), mean (£ SD) 192 (45.2) 163 (30.8) <0.001
Stent approach, n (%)
Radial 113 (75.3) 113 (72.4) 0.564
Femoral 37 (24.7) 43 (27.6) '
PCI treated culprit arteries, n (%)
Proximal RCA 28 (18.7) 25 (15.0) 0.542
Mild RCA* 22 (14.7) 16 (10.2) 0.242
LMS 0 (0) 0 (0) -
Proximal LAD 27(18.0) 29 (18.6) 0.609
Mild LAD 21 (14.0) 14 (9.0) 0.155
Proximal circumflex 9 (6.0) 14 (9.0) 0.324
Other arteries 18 (12.0) 26 (16.7) 0.245
PCI treated non-culprit arteries, n (%)
Proximal RCA 24(12.4) 28(18.2) 0.650
Mild RCA* 43(22.3) 19(12.3) 0.001
LMS 1(0.5) 2(1.3) 0.585
Proximal LAD 28 (14.5) 54(35.1) 0.005
Mild LAD 46 (23.8) 36 (23.4) 0.215
Proximal circumflex 30(21.6) 1(0.7) <0.001
Other arteries 21 (4.7) 14 (8.1) 0.167
Number of stents placed, mean (SD) 2.12(0.5) 1.12(0.4) <0.001
Discharge medication, n (%)
Antiplatelets 136 (90.7) 152 (97.4) 0.863
BBs 92 (61.3) 96 (64.0) 0.847
ACEIi/ARBs 91(60.7) 92 (9.0) 0.597
Calcium blockers 37 (24.7) 39 (25.0) 0.971
Statins 1(0.7) 0 (0.00) 0.302
Diuretics 29(19.3) 21 (13.5) 0.141

*Stenosis <70%.
PCI: percutaneous coronary intervention; RCA: right coronary artery; LMs: left main stem coronary artery;
LAD: left anterior descending; ACE: angiotensin-converting enzyme;
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Table 2. Distribution of major cardiac events between complete and culprit artery-only PCI

Events Complete Culprit artery-only P value
revascularization revascularization
n=150 n=156

n events (%), n patients n events (%), n patients

MI 3(2.00) (3) 5(3.20) (5) 0.333
RR
Stenting 4 (2.67) (4) 9(5.77) (9) 0.369
CABG 1(0.67) (1) 3(1.92) (3) 0.223
Death 3 (2.00) (3) 7(4.48) (7) 0.221
Total MACE 11 (7.33) 23 (14.74) 0.039

CABG: coronary artery bypass graft; MACE: Major Adverse Cardiac events; MI: Myocardial
infarction; RR: Repeat Revascularization



Table 3. Angina control at the time of follow-up interview

Complete Culprit artery-only
Domains and items Revascularization Revascularization P value
n=139 n=133
Walking indoors on level ground
Extremely limited 9 (6.5) 33 (24.8)
Moderately limited 85 (61.2) 69 (51.9) <0.001
Slightly limited 52 (37.4) 39 (29.3)
Not at all limited 0 (0.00) 2 (1.50)
Limited for other reasons/did not do the activity 1(0.7) 4 (3.0)
Gardening, vacuuming or carrying groceries
Extremely limited 18 (12.9) 18 (13.5) 0.154
Moderately limited 75 (54.0) 76 (57.1)
Slightly limited 47 (33.8) 50 (37.6)
Not at all limited 5(3.6) 2 (1.5)
Limited for other reasons/did not do the activity 2 (1.4) 1(0.8)
Lifting or moving heavy objects
Extremely limited 38 (27.3) 73 (54.9) <0.001
Moderately limited 108 (7.7) 68 (51.1)
Slightly limited 1(0.72) 2 (15)
Not at all limited 0 (0.0) 3(2.3)
Limited for other reasons/did not do the activity 0 (0.0) 3(2.3)
Chest pain, chest tightness or angina
4 or more times per day 4 (2.9) 7 (5.3) 0.006
1-3 times per day 40 (28.8) 56 (42.1)
3 or more times per week but not every day 99 (71.2) 71 (53.4)
1-2 times per week 4 (2.9) 8 (6.0)
Less than once a week 0 (0.0) 5 (3.8)
None over the past four weeks 0 (0.0) 2(1.5)
Summative angina score, mean (SD) 9.02 (1.38) 9.65 (1.73) 0.0008
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Table 4. Quality of life at the time of follow-up interview

Complete Culprit artery-only
EQ-5D Domains and items Revascularization Revascularization P value
n=139 n=133
Mobility/Walking about
No problems 55 (39.6) 55 (41.4) 0.993
Slight Problems 23 (16.5) 26 (19.5)
Moderate Problems 51 (36.7) 49 (36.8)
Severe Problems 16 (11.5) 17 (12.8)
Unable to do 2 (1.4) 2 (1.5)
Self-care/washing or dressing yourself
No problems 92 (66.2) 105 (79.0) 0.213
Slight Problems 28 (20.1) 27 (20.3)
Moderate Problems 23 (16.5) 12 (9.0)
Severe Problems 3(2.2) 5(3.8)
Unable to do 1(0.7) 0 (0.0)
Doing usual activities
No problems 59 (42.4) 54 (40.6) 0.097
Slight Problems 34 (24.5) 32 (24.0)
Moderate Problems 39 (28.1) 49 (36.8)
Severe Problems 6 (4.3) 12 (9.0)
Unable to do 9 (6.5) 2 (1.5)
Pain/discomfort
No problems 46 (33.1) 47 (35.3) 0.854
Slight Problems 22 (15.8) 27 (20.3)
Moderate Problems 50 (36.0) 50 (37.6)
Severe Problems 28 (20.1) 23 (17.3)
Unable to do 2 (1.4) 1(0.8)
Anxiety/depression
No problems 68 (48.9) 67 (50.4) 0.021
Slight Problems 24 (17.3) 44 (33.1)
Moderate Problems 39 (28.0) 30 (22.6)
Severe Problems 16 (11.5) 7 (5.3)
Unable to do 0(0.00) 1(0.8)
Current health status, mean VAS (SD) 59.03 (16.9) 60.00 (18.8) 0.549
QOL health utility score, mean (SD) 0.68 (0.02) 0.54 (0.02) 0.004
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Table 5a. Univariable survival analyses for MACE

Variables Hazard ratio P value (95% CI)
Complete PCI (reference: culprit artery-only PCI) 0.47 0.044 (0.23-0.98)
Female (reference: male) 1.79 0.273 (0.62-5.14)
Age less than 65 years (reference: age >65) 1.01 0.841 (0.87-1.17)
Two vessel disease (reference: three vessel disease) 2.08 0.041 (1.03-4.19)
Diabetes 0.66 0.343 (0.28-1.54)
Hypercholesterolemia 0.77 0.579 (0.32-1.88)
Hypertension 2.39 0.075 (0.91-6.25)
Congestive heart failure 1.27 0.688 (0.38-4.17)
Previous history of Ml 0.75 0.443 (0.36-1.54)

LAD: left anterior descending; MI: myocardial infarction;
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Table 5b. Multivariable Cox proportional hazards model for MACE

Variables

Hazard Ratio P value (95% CI)
Complete PCI (reference: culprit artery-only PCI) 0.45 0.032 (0.21 - 0.93)
Three vessel disease (reference: two vessel disease) 2.31 0.019 (1.14 - 4.65)
Hypertension 3.11 0.026 (1.14 - 8.51)
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Kaplan-Meier survival estimates
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Figure 1. Event-free survival from MACE by complete revascularization

Test Statistics for Equality of Survival Distributions for GROUPS
Statistic df Significance

Log Rank 4.24 1 .0394
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Appendices

Appendix A. Review of literature

Author,
Results
Year,
Country

Sethi et al,
2014,
USA.

Sekercioglu
et al,

2014,
Canada.

Study type

Meta-analysis

Meta-analysis

Details

Target population: STEMI
patients with

MVD.

Intervention: Primary complete
PCI or Culprit artery-only PCI or
staged PCI

Primary end points: Total
mortality.

Target population: STEMI
patients with

MVD.

Intervention: Complete PCI or
Culprit artery- only PCI.
Primary end points: Ml,
revascularization, cardiovascular
mortality, all-cause mortality

Primary end-points: Total

mortality.
Primary complete vs.
culprit artery-only PCI

0.67,95% CI: 0.37 to 1.22
Primary complete PCI vs.
staged PCI: 1.55, 95% CI:

0.42105.78

Primary end points: Ml,
revascularization,
cardiovascular mortality,
all-cause mortality.
Complete vs. culprit
artery-only PCI

MI: RR: 0.35, 95% CI:
0.17-0.72,
Revascularization: RR:
0.35, 95% ClI: 0.24-0.53,
cardiovascular mortality:
RR: 0.69, 95% ClI: 0.40-
1.21,

all-cause mortality: RR:
0.48, 95% ClI: 0.22-1.04
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Pandit et al,
2014,
USA.

Bainey et al,
Canada,
2014.

Chen et al**,
2014,
China

Meta-analysis

Meta-analysis

Meta-analysis

Target population: STEMI
patients with
MVD.

Intervention: Complete PCI or

Culprit artery- only PCI.

Primary end points: MACE which

includes death, repeat

revascularization and non-fatal

myocardial infarction or
refractory angina

Target population: STEMI

patients with
MVD.
n=46,324.

Intervention: Complete PCI or
Culprit artery-only PCI.
Primary end points: Short term
(in-hospital or 30 day) mortality.

Target population: STEMI

patients with
MVD.

Intervention: Complete PCI or
Culprit artery-only PCI.
Primary end points: Short-and
long- term mortality, renal failure.

Primary end-points:
Complete vs. culprit
artery-only PCI

Death: pooled OR 0.39,
95% CI1 0.18 to 0.83,
p=0.01, 1°=0%,

repeat revascularization:
pooled OR 0.28, 95% CI
0.18 to 0.44, p=0.00001,
12=0%,

non-fatal myocardial
infarction: pooled OR
0.38, 95% C1 0.20 to 0.75,
p=0.005, 1>=0%

Primary end points: Short
term (in-hospital or 30
day) mortality.
Complete vs. culprit
artery-only PCI
Short term mortality: OR
1.11, 95% C1 0.98-1.25, P
=.10vs. OR 0.24, 95% ClI
0.06-0.91, P = .04
Primary end-points: Short
term long term mortality,
renal failure.
Complete vs. culprit
artery-only PCI
Short term mortality: OR
=1.39, 95% CI = 1.26,
1.53,
long term mortality: OR =
1.35, 95% CI = 1.09, 1.67,
Renal failure: OR = 0.45,
95% CI = 0.27, 0.74.
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Target population: Patients with
STEMI MVD.

Vlaar et al,
2011, Intervention: Complete PCI or
The Meta-analysis Culprit artery only PCI.

Primary end points: Short term
(in-hospital or 30 day) mortality.

Netherlands

Target population: STEMI
patients with
MVD.
n=46,324.
Intervention: Complete PCI or
Culprit artery-only PCI.
Primary end points: MACE which
includes death, repeat
revascularization and non-fatal
myocardial infarction or
refractory angina

Randomized
controlled
trial

Politi et al,
2013,
Italy

Target population: STEMI
patients with
MVD.

Intervention: Complete PCI or
Culprit artery-only PCI.
Primary end points: In-hospital
mortality, 12-month mortality rate

Observational
Hannan at .

al,
2013,
USA.

Retrospective
cohort New
York registry

Target population:

Observational g1 patients with MVD

vender : National
Ca e4clie et ationa n=708,481
al™, Cardiovascula .
Intervention: Complete PCI or
2009, r Data .
USA Registr Culprit artery-only PCI.
' gistry Primary end points: In-hospital

mortality, 12-month mortality rate

Primary end-points:

Short-term mortality was

associated

With Complete vs. culprit

artery-only.PCI

Complete PCI: OR: 3.03,
95% Cl: 1.41t06.51,p =

0.005
Culprit: OR: 0.66, 95%

Cl: 0.48 t0 0.89, p = 0.007

Primary end points:
MACE which includes
death, repeat

revascularization and non-

fatal myocardial
infarction.
Complete vs. culprit
artery-only PCI
MACE: 50% vs.23.1%
p<0.001.

Primary end points: In-
hospital mortality, 12-
month mortality rate.

Complete vs. culprit
artery-only PCI
In-hospital mortality:

2.4% vs. 0.9%, p = 0.04

12-month mortality rate:

1.3% vs. 3.3%, p = 0.04.
Primary end points: In-
hospital mortality, 12-
month mortality rate.

Complete vs. culprit
artery-only PCI

In-hospital mortality 7.9%

vs. 5.1%, p <0.01

38



Target population: STEMI
patients with
MVD n=465.

Wald et al*, Intervention: Complete PCI or
2013, PRAMI study Culprit artery-only PCI.
UK. Primary end points: MACE that
includes death, non-fatal
myocardial infarction, and
refractory angina
Target population: STEMI
Toma et patients with MVVD n=2201.
al®’, APEX: AMI Intervention: Complete PCI or
2013, trial Culprit artery-only PCI.
Canada. Primary end points: 90 mortality
rate
Target population: STEMI
patients
Banglore et .W'th MVD.
. Intervention: Complete PCI or
al., Meta-analysis .
2011 study . Culprit arte_ry—only PCI.
' Primary end points: MACE that
USA. :
includes death, non-fatal

myocardial infarction, and
refractory angina

Primary end-points:
MACE which includes
death, non-fatal
myocardial infarction and
Refractory angina.
Complete vs. culprit
artery- only PCI.HR are
Cardiac death: 0.34,95%
Cl, 0.11to0 1.08
non-fatal myocardial
infarction: 0.32 95% ClI,
0.13t0 0.75
Refractory angina: 0.35
95% CI, 0.18 to 0.69.
Primary end-points: 90
mortality rate.
Complete vs. culprit
artery-only PCI.
Increased mortality rate
associated with complete
PCI hazard ratio 2.44,
95% Cl1 1.55-3.83, P <
0.001

Primary end points:
MACE is 44% less
reported in the complete
group compared to culprit
artery-only PCI.
MACE: odds
ratio 0.60,95% ClI
0.50to 0.72.
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Target population: STEMI Primary end points:
i . Vascular complication
Observational patients

with MVD n =24.106 and acute renal failure.

Aaron etal, Retrospective, Intervention: Complete PCI or Complete vs. culprit
2007, . . artery -only PCI.
prospective Culprit artery-only PCI. A
USA. . . Vascular complication:
study Primary end points: Vascular 5 4% vs. 5 7% p<0.005
(MEDPAR) complication and acute renal ' ) I.f i P A
failure Acute renal failure:8.8 %
' vs. 6.8% p<0.005
Target population: STEMI Primary end points: 1-year
patients mortality and MACE.
With MVD. Complete vs. culprit
Kornowski Intervention: Complete PCI or artery-only PCI.
et al®, HORIZONS- Culprit artery-only PCI. 1-year mortality: 2.3% vs.
2011, AMI study Primary end points: 1-year 9.2%; HR: 4.1, 95% ClI:
Israel. mortality and MACE, which 1.93 to 8.86, p < 0.0001.
includes cardiac mortality and MACE: 18.1% vs. 13.4%;
definite/probable stent HR: 1.42, 95% CI: 0.96 to
thrombosis. 2.1, p=0.08

STEMI — ST-elevation myocardial infarction, MVD-Multivessel disease, Cl — confidence
interval, OR — odds ratio, HR —hazard ratio, MACE — major adverse cardiac events, PRAMI
trial- Preventive Angioplasty in Acute Myocardial Infarction trial, APEX:AMI trial-Assessment
of Pexelizumab in Acute Myocardial Infarction Trial, MEDPAR- Medicare Inpatient Hospital

Payments, HORIZONS-AMI- Harmonizing Outcomes with Revascularization and Stents in Acute
Myocardial Infarction.
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Appendix B. Dependent and independent study variables

(continuous)

Variable Type | Measure Source
Dependent
. 1=Yes Telephone interview
MACE Binary 0= No Medical records
LOS Numeric Days Medical records

Quality of Life

Ordinal

1= No problems

2= Slight problems

3= Moderate problems
4= Severe problems
5=Unable to do

Telephone interview

Mobility
(Walking about)

Ordinal

1= No problems

2= Slight problems

3= Moderate problems
4= Severe problems
5=Unable to do

Telephone interview

Self-care
(Washing or dressing
yourself)

Ordinal

1= No problems

2= Slight problems

3= Moderate problems
4= Severe problems
5=Unable to do

Telephone interview

Doing your usual
activities
(e.g. work, etc)

Ordinal

1= No problems

2= Slight problems

3= Moderate problems
4= Severe problems
5=Unable to do

Telephone interview

Pain/discomfort

Ordinal

0= None

1= Slight

2= Moderate
3= Severe

Telephone interview

Anxiety/ Depression

Ordinal

0= None

1= Slight

2= Moderate
3= Severe

Telephone interview

Health status

Continuous

1= Bad
100= Good

Telephone interview
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Independent

Age N“me”c Years Medical record
(continuous)
. 1=Men .
Sex Binary 0=Women Medical record
Numeric 2 .
BMI (Continuous) Kg/m Medical record
EF Nur_nenc % Medical record
(Continuous)
Smoking status at the 1=Yes
time of Binary 0= No Medical record
intervention
Stable angina Binary %;ﬁg’ Medical record
Unstable angina Binary ézﬁg Medical record
Previous Ml Binary 1erS Medical record
0= No
. . 1=Yes .
Arrhythmia Binary 0= No Medical record
Hypertension Binary ézﬁg Medical record
. . 1=Yes .
Diabetes Binary 0= No Medical record
. . 1=Yes .
Previous PCI/CABG Binary 0= No Medical record
. 1=Single
Number of diseased Nominal 2=Double Medical record
vessel g
3=Triple
1=Single
Number of stents placed Nominal 2=Double Medical record
3=Triple
0=BMS
Stent Type Nominal 1= DES Medical record
2 = Both
. 1=Yes .
LAD Binary 0= No Medical record
. 1=Yes .
RCA Binary 0= No Medical record
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LCX Binary 0= No Medical record
1=Yes

Aspirin Binary 0= No Medical record
1=Yes

Tienopiridine derivatives Binary 0= No Medical record
1=Yes

ACE inhibitors Binary 0= No Medical record
1=Yes

Beta blockers Binary 0= No Medical record
. 1=Yes

Statins Binary 0=No Medical record

1=<50,000AMD
> i(r;[gz)?;;n gp n Ordinal 2=51,000-100.000 Telephone interview
3=101.000-250.000 P
household)

4=>250.000AMD
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Appendix C. Patient Questionnaire (English version)

Patient Questionnaire

Patient related Quality of Life

Questionnaire # ID#

Day of the interview (day/month/year)

Start time of the interview (hours/minutes)

End time of the interview (hours/minutes)

Describing your health today

Dear

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.

NG Slight | Moderat | Severe
# problem e problem Unable to do
problems
S problems S
Mobility (Walking about) 10 01 12 13 4
Self-care (Washing or dressing
0 01 12 13 4
yourself)
3. Doing your usual activities
(e.g. work, study, housework, 10 01 12 13 4
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 4
5. Anxiety/ Depression 10 01 2 13 4
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

is your health today?

imagine and 0 is the worst state you can imagine. What number would indicate how good or bad

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

7. Are the results from your heart PCI operation:

Worse than you expected [
About what you expected I
Better than you expected O

8. Are you currently smoking?
No [ Yes

1. <10cig/day O
3. 21-30cig/day [
Years

If yes, how many cigarettes per day and for how long time.
2.11-20cig/day [
4. >30cig/day [
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During the last seven 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
Minutes perday

Don’t Know/Not Sure O

11.

We want to know if after the operation at the NMMC till now you had ANY hospital admissions
for:

Reason(s) Date(s) (dd/mmlyy) Hospital

a. New MI No [ Yes [

b. Repeat PClI  No [ Yes [

c. Stroke No [ Yes [

d. Other reason(s) No I Yes
Specify

12.

After your intervention have you been prescribed Clopidogrel (PLAVI1X) by your doctor?

0. NO O 1. YES [0, if yes 0 Q#13a

13.

13a. For how long? 13b. How long did you actually administer
Clopidogrel?

1.0-3 months O 3. 6-9 months I 1. 0-3 months] 3. 6-9 months
O

2.3-6 months [0 4. 9-12 months[J 2. 3-6 months[] 4. 9-12 months O
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14.

Angina control

Please, indicate whether you have any problems due to chest pain, chest tightness or angina with
conducting the following daily activities by choosing the most suitable response option for each of
these activities over the past 4 weeks.

Limite
d for
other
reason
sor
did
not do
the
Extremely activit
o limited Moderately | Slightly Not at all y
Activity Limited limited limited
14a.Walking indoors on level 2[] 30 401 S
Ground 101
14b.Gardening, vacuuming or 20 30 47 50
carrying groceries
101
14c.Lifting or moving heavy objects 2[] 30 471 50
(e.g. furniture, children) 10
15. Over the past four weeks, on 4 or 1-3 3ormore | 1-2times | Less | None
average, how many times have you | more times times per per week | than | over
had chest pain, chest tightness or times per day | week once | the
angina? per day but not a past
every day week | four
101 4] weeks
201 3UJ 501
6]
16. Are you currently working?
No [ Yes [
17. From the following categories which one best describes your household total monthly income in

20137

1. <50,000 AMD I
2.51,000 — 100,000 AMD I
3.101,000 -250,000 AMD O
4. > 250,000 AMD [

5. Don’t know [
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Appendix D. Patient Questionnaire (Armenian version)

Zwupgupbpphl wenpompjub Yepwpkpuy

Zupgupbppehy# Sz#

(dud/pnyk)

Zupguwt wduwphyp (op/wdhu/tiuph)

Zupgdwl uljhqpp

Zupgdwt wjwpunp (dwd/pnyk)

QbEn wnnnonmpyub tjupuqpmipniip tkpjuynidu.

Zungkih , twiju, tu Uh puth hupg funwud Qtp wennem pjwh dwuhb:
1. hulnpnud GGp GG, pti hnlyw] wropjw qnpénnnipynLGGEpp Juwnwpbne htn juwywé
h°Gs wunhtwbh nddwpnipyncbGbp nulbp Mnep.
Ns 0h Ptipl UhohG utié h yhawyh
# ndyw- ndjw- ndjw- ndjw- skl
pnipinitl | pnipynih | pnpynil | poepynil | Ywwnwipbp
1 | Lwybi 0o 01 02 13 4
2 | Lqwgytb] Ywy hwqbybg 0o (1 2 3 4
3 | Ywwnwnb| wnopjw qnpétin
(w2huwwnwGph, nLudw, tnwh 00 01 02 13 14
Ywd dwiwbgh hbwn Yuwyywo)
Latip, fulinptid, Ytippht 30 opdw plpwgpntd nip h°0s swihny bip qqwigh).
# Ns dh [tipl Uhohl Nudtin | OSwjpwhtin
4 | Swy Ywa
wlOhwpiwpwybwnnipni 0o 01 02 03 04
5 | Swqlww Ywad
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Ujdd, dkup hgumuljmuyhp hdwbwy, pt npput juy fud Jun E 2Ep wnnnpowljut Jhdwljn USUOI:

6. | unpmud Bd wwwnlkpwgpbp obpdwswth® hwdwpwluus 0-hg dhtish 100-p, npunkn 100-p
owtwlnud k jmjugnyt wpnnowljut yhdwljp, np Inip upnn p wuwnlkpuguty, huly 0-u
pwbulymu £ Juinugniyin wennewlwi Jh&wlp, np nip Jupnn kp wunlpughty: 0°p phd ugy
obipdwswihh ypw wdkuwshowp Jpunmpugptp kp wennowljwu Jhdwln wyuon:

Ujdd, dkup hgumuljumuwyhip hwpguk), pt husytu p kq qgnid Jhpwhwwnnipiniithg hkwn:

7. | Qtp upnh yhpwhwwnnipiniithg hknn vinugywé wpyniupp.
0 Qtp uyuuwshg wybkih Juwn kp

O Gpbpt wyt Ep, hus Inip uyyuunid Ehp

0 Qbp uyquuwshg wybh juy kp

8. | tup Spuni’d bp ubpluymudu:
O s 0 Ujn

8.1 Lptk wyn, fuunpnud BU tptp, ph opwljut pwth qutiwl bp Sfuntd .
L 1. 10 qutiwljhg phy

0 2. 11-20 qqutiwuly

O 3. 21-30 quutiuly

0 4. 30 gquuwljhg own

8.2 Nppw’tt dudwbily & it Spunud bp: wnuph

9. | dkpght 7 opnudd, putth” op t ik, kpp wnijuiqi 10 pnugh swpntiuly pu by bp:

op gwpwpw plpugpnid
O 2ghuntd/9umnwh skd

10. | Uyt optiphly, kpp puigly bp, opu pipugpnid dhohtinid nppu it dwdwiiwly bp Swipauby puypkne
Ypu:

dwd opwluit

nnyk opwljuit
O 2ghwntd/9umnwh skd
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11.

‘unpp Uwpwy Fdojuljui Yktnpntinud Qbp unbunwynpnidhg htwnn dkl mupdw pipugpnid
Amp nuipdjuy hnuwhnuyuglt ] bp:

0 s

0 Ujn — Gpk wyn, punpnud B tpkp hnuyhnwjugdwt yuwndwnt nt Untinwynp wduwphyp:

Zhyubnuh
Nuwndwun(ukp) Uduwphy (op/wdhu/tnwiph) ngh winibip

‘unp upnudljwih hudwpljn

dbEpwunbunuynpnid

Pluunijn

U1 wuwndwn(ukp).
‘Uotip

12.

2t unkiwnwynpnidhg htnn pdholip tywbwlk'| kg Ynuhngngply® <<Myuyhljus>:
[1 0. Ng— Uugtp hwupg 14 0 1.Un

13.

13.a b1y minnm pjundp 13.b Nppw’t dundwbiuly bp hpuljwinid pugniiby
wjl.

0 1. 0-3 mdhu 0 3. 6-9 wdhu 0 1. 0-3 wdhu 0 3. 6-9 wdhu
O 2. 3-6 muhu O 4. 9-12 wdhu O 2.3-6 wdhu 0 4.9-12
wuhu

14.

Uwnkunjupnhugh (Ypspuyghtt hindniljh) jupquynpnidp

Wtnpnud & upbp, ph Jtpghtt 4 pwpwpyu pipugpnud Ypspwdugulh ppgwtth guyp, ubnubip
Juwd hEndniyp (puswpgbnipiniup) pwbiqupk | i QEq juwnwpbk] hEnlbyuw) wnopju
gnpénnnipnibubpn:

Cuwnplp wnwyl] hwdwyuwnwuppwt mwppkpwl) jnupupwsinip gnpénnnipjut hwdwp:

Tvwiquipt ku
wjL
yuwwndwnubkp
Jud skd
Qnpénnnipn. Juwnupk] wyy
i} Cuwwn k Uhohti swthny | £hs Udkuliht gnpoénnnipjnL
huwtiqupby E jpowtqupl) | iwtiqupby sh pwbiqupty | up
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14a. Swup huipp 012 03 [14 15
hwwnwljht puy b 11
14b. Twpuntqnid 11 12 03 (14 [15
wpuwwnky,
thnoklnyny winiip
dwppl) jud wnopju
qunidubp Juwnwpby
14c. Owtip hpkp 11 012 03 [14 15
pupdpugub) jud
wnbknuowpdt) (op.”
whnip)
15. 9tpoht 4 [11. 0l 2. 0i3. 0l 4. [15. Ll6.
owpwpyu Opwjuwt 4 | Opwlwb | Cwpwpp 3 | Cwpwpp | Cwpw Ns uh
pupwugpnid nip Jud wdbtih | 1-3 mbqud | fud wkh 1-2 PR whquud
pwth’ whqu kp whqud wbqud, wbqud | lwbq | Jkpoht 4
qqughy puig ny w-uhg | pwpwpey
Ypspujuitinulnid wdku op Phs w
guy, Swlpnipjnil npupwugpnt
Jwd htndnyy u
(osmupghnipnil):

16. | dnip u121uu1um°u[ tp ubpyuynidu: HNOIY [ Ujn

17. | Uhghunid nppw’t k binly 2tp pnwbihph piighwbnp wluwfwi bywdnunp 2013 pluluihi:

0 1. Ny wykih, put 50,000 npud
O 2. 51,000 — 100,000 npud
[0 3. 101,000 -250,000 npuu

0 4. > 250,000 npuad
O 5. 2ghwnbtd
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Appendix E. Medical record data abstraction form

1. ID#

2. Date of birth DD MM YY / /

3. Patient sex 0.00 Female 1. [ Male
4. Employed 0. [0 No 1. 0 Yes

4a. Date of intervention DD MM YY / /

4b.Date of hospital admission DD MM YY / /

4c.Date of discharge DDMMYY | [
5. Stable angina 0.0 No 1.00Yes
6. Unstable angina 0.0J No 1.00Yes
7a. Past Ml 7a. Yes/No; if Yes>
1. [ < 3 months before intervention
2. [J 4-6 months
3. [1 > 6 months
8. Heart failure 0. UNo, 1. OYes
9a.If Yes — NYHA class L0010 2.0 3.0 4. 01V
10. Ejection Fraction %
11. Arrhythmia 0. [ONo 1. 0Yes
If Yes, Type of arrhythmia
12. Cardiogenic shock 0. [ONo 1. 0Yes
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13. Troponin enzyme level test 0. ONormal 1. [JProbable Ml
CAD Risk Factors and Comorbidities

14. Weight (kg)

15. Height (cm)

16. Current smoking? 0.0JNo 1.00Yes
17.Past smoking (Last five years) 0.0JNo 1.00Yes
18.Family history of CAD 0.CJNo 1.00Yes
19. Hypertension 0.CJNo 1.00Yes
20. Hypercholesterolemia 0.CJNo 1.00Yes
21. Creatinine (70-120 mmol/l) 0.0JNo 1.00Yes
22. Gl disease 0.00No 1.0Yes
23. Cerebrovascular disease (stroke/T1A) 0.JNo 1.00Yes
24. Diabetes 0.00JNo 1.0Yes
25. Anemia 0.0JNo 1. OYes
26. COPD 0.0JNo 1. OYes

27.0ther Please Specify
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PCI Intervention Data

28. Patient’s agreement for complete revascularization 0. [INo 1. [1Yes 2. [JNot available

29. Coronary angiography at the time of intervention 0. ONo 1. 0Yes
30.Vessel #1Stented Vessel diameter _ mm  Stented Lesion length mm

Date (dd/mml/yy)

#2Stented Vessel diameter ~ mm Stented Lesionlength _~ mm

Date (dd/mml/yy)

#3Stented Vessel diameter  mm Stented Lesionlength _ mm

Date (dd/mml/yy)

#4 Stented Vessel diameter _~ mm Stented Lesionlength ~ mm

Date (dd/mml/yy)

29. The number of diseased vessels* 1.01Single 2.00Two 3.00Three vessel

32. Type of the diseased vessels (mark all that apply)
a. [J Left main % of narrowing

b. [0 Left anterior descending % of narrowing

c. [ Left circumflex % of narrowing
d. 0 Right coronary % of narrowing
e. [] Bifurcation % of narrowing
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33. The number of stents placed

1.0 One 2. [0 Two 3. [J Three(J 4. fourJ 5.Five J

34. Stent type 0. 0BMS 1.00DES 2. (] Both

35.Door to balloon time  Hours/Minutes

36.1In-hospital complications

Death 10 Gl bleeding 6]
Recurrent M1 2[] Vascular complication 70
CABG 30 Secondary infection/sepsis ~ 8[]
Stroke 47] Blood transfusion 9]

Other 100)

TIA 50 specify

35.Medication at discharge

Aspirin 10
Clopidogrel 2[]
ACEI 30
b-blockers 47]
Statins 50
Other

* The diseased coronary vessels was defined as narrowing by >70% in diameter.
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Appendix F. Journal form for the telephone survey

ID Contact Date Date of stent Disposition Other

placement codes

Options for “Disposition Codes”

=

Valid response (Complete survey was received)

2. Incomplete response (Participant refuses to fully complete the survey)

3. Refusal (Participant refuses to complete the survey)

4. Absent from the country

5. Impossible to contact (temporary disconnect/no answer)

6. Dead ( If dead, please specify the cause either cardiac or non-cardiac conditions and date of the
death in the “Other” section)

7. Not at home

8. Made an arrangement for interview later on



Appendix G. Consent form (English version)
American University of Armenia
School of Public Health

Institutional Review Board #1

Consent form for PCI patients
Title of research project: Comparative Effectiveness of Complete Versus Culprit Artery- Only
Percutaneous Coronary Revascularization for Multivessel Disease after ST-Segment
Elevation Myocardial Infarction

Hello. My name is and | am calling on behalf of Joshua Chadwick

Jayaraj who is a graduate student of the Master of Public Health program at the American
University of Armenia and MD student at Yerevan State Medical University. He is a member
of a research team that is conducting a study to investigate the outcomes of patients with PCI
treated at NMMC. You have been contacted because based on NMMC records you
underwent stenting in 2012-2014. You will be one of the approximately 400 people whom we
are going to contact. Your contact information has been obtained from NMMC database.
Permission to collect your contact information has been received from the NMMC Medical
Board.

If you are willing to participate in this study, | will ask some questions concerning
your health status. Your participation in the study is voluntary. You may skip any question
you think is inappropriate and stop the interview 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 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 intervention.

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 other patients. There is no
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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 or extracted from your medical record is fully
confidential and will be used only for the study purposes. Only aggregate data will be
reported. Your contact information will be destroyed upon completion of the research.

If you have more questions about this study, you can contact Dr. Anahit Demirchyan,
Senior Research Specialist at AUA School of Public Health calling 060 612562. If you feel
you have not been treated fairly or think you have been hurt by joining this study, please
contact Dr. Kristina Akopyan, the Human Subject Protection Administrator of the American
University of Armenia (37460) 61 25 61.

If you agree to be involved in this study, shall we continue?
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Appendix H. Consent form (Armenian version)

Zuywunwih Udkphljjut Zudujuupui
Zuupuhtt wnnpowujwhm pjut pudhh
Ghunwhbnwgnuuljuwt Ephljuh phy 1 hwudtwdnnny
Ppuqtl hwdwdwjunipjmu du

Upwnwhwupjué yuujwudl qupytpulubph jhuljunwup dhedwoluyhe
JEpuwinpwynpduwi jud dhuybt yuwwnmdwnuwghtt qupyipulh JEpuwtnpuynpdwi
hudtdwwnuljwt wpymbuwytnnipniup puquitnpuihtt whnwhwpdwdp
hhquunutph dnwn® ST fiEJughuyny upunnwdljuth hupwpljinpg htinn

Punl Qtq, hd wuntub £ : Bu quiquhwpl) bl Qkq
Zujuunnwth wdbkphljjut hwdwjuwpwih Zutpughtt wpnnenipjut dwlnintnh
wjwpunuwlwb §nipuh ntuwbing Qnoniw Quinplhl] Quiyupwoh wuntthg, ny twl
Bplwuh U. Zkpugnt wudut yhknwljut pdojuljut hwdwjuwpwih ntuwbng k: bp
wjupunulub ptqh opowtwljutipnid tw hpwjwbwgunid £ hupgnid ‘Unpp Uwpwy
pdojujut JEunpnunid unbkunuwynpnid uvnwugus hhuunubph opowtnid”
unbnwynpdwt mwppkp Unnbkgnidubph hwdbdwnwljubh wpynibwdbnnipniip
wupgbknt hwdwp:

Utkup quuquhwpb] Gup 2tq, putih np, pun ‘Lnpp Uwpwy pdojuljut
YtEuwnpnth njujutnh puquyh, 2013 pYwjuthtnip uinugh] tp unkunwynpnid
wy Jhunpnunud: mip Yihtbkp hbnnwgnunni pjut fwubiwljgnn dnwn 200
dwupnuughg dkyp: QEp hinwjuinuwhwdwpp ykpgpl) Gup wyn njujubkph puquyhg:
QhLq quuquhwpbnt poyjnynipniup gk £ 'Lnpp Uwpwy pdojuljub jEnpnth
Pdojuljuts fjunphnipnp: Bph tnip hwdwdwyt bp dwubtwljgh], myw tu Qkq Junwud
nnn» hupgtp tp wpnnowljwt Jh&wlh yepupbpjuy: bp dwutwlgnipniup
Juwdwynp E: Inip fupnn Ep hpwdwpyt) yunwupiwl] gujugws hupgh ud
gujugus yuwhh punphwwnt) hwpguqpnygp: Zupguqpnygp nknh Yntubow dky
wiquud’ 2kq wnwyt) hwpdwp dwdwuwl b sh nbh wykjh put 10 pnyk: Gph nhd
stip, ku dtp wnnnonipjut Jh&wlh b kp nupws vhpwdnnipjutt Ywuhtt npnpo
wnbnklnipniutbp Yybpgubd 2Ep hhywinmipjut wuwndnipiniuhg bu: knip nphk
ninnuljh ogniwn skp unwbtw wyju hwpgdwip dwubwlghinig, uwjuy tp
npudwunpus nbnknipniutubpp own juplnp b uygwniugnn upnwdjuih
htubwplunny hhpgwunubph pniddwt wybih wpynitwybn dninbkgnidubp hpuntiny
hwdwp:

Uju htlnwgnunipjubip sdwubmljghip nplik puguuwljut hknbwtp sh
niubktw 2Eq hwdwp: Uajuwju tpuwithg' juwubwlglp wju hbnwgnunipjutp, pt ny,
nshs sh wqnh ‘Lnpp Uwpwy pdojuljut Jhuwnpntnud bp hknwqu huljnnnipjut
Jud pniddwt Jpu: bp npudwnpws pnjnp nbnklnipjniuutpp qununh jywhytu
b vhwyt punhwiupugdwé wpyniupubpp jubkpujugyit hblnwgnunnipjut
qinygnmd: 2bp whdbwlwb ndjujubpp wudhpwybu Ynsusmgytu
hEwnwgnunipjut wjwpunhg htiwnn:
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ZEnmwugnunipjut htn juuyydws hbnwqu hupgbph ntubtwnt nhypnid Inip
Jupnn bEp Yquuquhwpk) 2UZ Zwbupwihtt wnnpowwwhnipjut dulnijintnh wjug
ghtrwpjuwinnn Utwhhwn Fedhpguuht 060 612562 hipwijunuwhwdwpny: Gphk Ynip
quunid tp, np hknnwgnunipjut pupugpnid 2kq (uy skt Jepupkpyty b/jud
htwnwgnunipniup Qtkq Juwu E hwugpb,wyw jupnn tp quuquhwpty 2U2
ghnnwhbtnwgnunulju Ephljuh hwmtduwdnnnyh pupnninup £phunhbw
Zulynpjutthr 060 612561 htnwinuwhwdwpny: Gpt hwdwdwju tp dwutwlgky,

Jwpnn Lup uljukby:
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