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ABSTRACT

Introduction: Coronary Artery Bypass Graft (CABG) surgery
has potential benefits for patients with Coronary Artery Disease
(CAD). The consensus associated with Percutaneous Coronary
Intervention (PCI) and CABG was in terms of clinical outcomes,
type of vessel disease, repeat revascularisation, stroke, myocardial
infarction, and heart failure. Hence, a comparison of PCI versus
CABG is becoming important to identify patients who would
benefit from PCIl and CABG.

Aim: Thisreview was conductedtoidentify the pathophysiological
determinants of PCI and CABG.

Materials and Methods: In the present systematic review, Medline
(PubMed), EMBASE, ProQuest, and the Cochrane database were
searched, by using the key words “PCI” OR “percutaneous coronary
intervention” AND “CABG” OR “coronary artery bypass grafting”.
The searches were restricted from January 2009 to June 2021, with
studies published in the English language. Comparative studies of
CABG versus PCI with stent placement were the inclusion criteria.

and Meta-analysis

For meta-analysis Mantel-Haenszel Odds Ratio (MHOR) with its
95% Confidence Interval (Cl), Mean Difference (MD) with its 95%
Cl were computed.

Results: Overall, 408 titles or abstracts were identified from
the initial search, of which full manuscripts of 93 studies were
retrieved, in the first phase. Later, 71 studies were not retrieved. Of
the remaining 22 studies, 19 were subjected to meta-analysis. This
review contributes a sample size of 17,053. Mean age of the study
population of PCl group was 66.15+10.71 years and in CABG group
it was 66.16+9.43 years. PCl was performed among patients with
higher ejection fraction (MD=2.13; 95% CIl=1.75 to 2.52) or higher
Synergy between percutaneous coronary intervention with Taxus
and coronary artery bypass surgery (SYNTAX) score (MD=-3.43;
95% CIl=-3.98 to -2.87). CABG was considered for the patients
with a higher Euro score (MD=0.28; 95% CI=0.2 to 0.35).

Conclusion: The ejection fraction, SYNTAX score, euro score,
type of vessel disease, chronic kidney disease, and diabetes
are the determinants of PCl and CABG.

Keywords: Coronary artery disease, Ejection fraction, Euro score, Revascularisation

INTRODUCTION

Percutaneous coronary intervention is focused on treating flow
disrupting lesions and it is constrained to new infarcts. The CABG
supports the flow distal to the occluded vessel. The CABG was
primarily done in patients with triple vessel disease and PCl was
performed in single or double vessel diseased cases [1].

Even though PCI is routinely followed, the CABG is considered as
gold standard for cardiac remodelling. The consensus associated
with PCl and CABG was in terms of safety outcomes, especially
an increase in repeat revascularisation in PCl and an increase in
the incidents of strokes among CABG cases. However, CABG is
the best revascularisation technique, conferring decreased mortality
and risk of repeat revascularisation [2]. PCl is suggested to be an
appropriate revascularisation procedure in patients with a lower
SYNTAX score and CABG is preferred for the cases with a high
euro score [3]. Non surgical patients present a challenge in the
treatment and are recommended for the PCI with bare metal stents.
Unfortunately, the mortality and revascularisation rates are inferior
among PCI cases, when compare with CABG [4].

The CABG is not a cure for Coronary Heart Disease (CHD), as it
does not stop disease progression and the grafts can calcify with
restenosis. It also carries the risks of Myocardial Infarctions (MI),
stroke, arrhythmias and death. PCl has advanced the survival of
patients with CHD by reducing the need for CABG. Independent
of stent type used, the PCI reports patient survival as well as the
incidence of MI [2]. Despite the development in stent technology,
pharmacotherapy or adjunctive imaging, which made the use of
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PCl a common treatment regimen, CABG continues to be the
standard treatment for CAD. However, the optimal revascularisation
procedure in CAD patient’s remains controversial [5]. The emergence
of drug eluting stents and advancement in technology has caused
a pivotal role in cardiology [6]. Hence, identifications of patients
who would benefit from PCI and CABG would be intriguing. This
review aimed to identify the pathophysiological determinants of
PCl and CABG.

MATERIALS AND METHODS

In the present systematic review, Medline (PubMed), EMBASE,
ProQuest, and the Cochrane database were searched, by utilising a
combination of the relevant Medical Subject Heading (MeSH) terms
and the key words “PCI” OR “percutaneous coronary intervention”
AND “CABG” OR “coronary artery bypass grafting”. In the Cochrane
database the search was limited by the term “clinical trial”. The
searches were restricted from January 2009 to June 2021 with
studies published in the English language. Citations were screened
at the title or abstract level and retrieved as a full report if they were
clinical studies, compared PCI with CABG.The literature search and
analysis was conducted from December 2020 to June 2021.

Inclusion criteria: Randomised Controlled Trials (RCTs), cohort
and descriptive studies, which made an attempt to address the
pathophysiological characteristics of revascularisation procedures,
were included. The studies conducted on adult patients who
underwent PCI or CABG irrespective of study setting and regions
were also included.



Premijithlal Bhaskaran et al., Determinants of CABG and PCI

Exclusion criteria: If the outcome measure (pathophysiological
determinants) was not reported or was impossible to extract or
calculate from the available results, then such studies were excluded.

Study Procedure

Search strategy: Screening criteria in preliminary search were the
pathophysiological determinants associated with PCl and CABG. In
the second phase full manuscripts of all the studies which qualified
the screening criteria, were obtained. Selection criteria were applied
to each of these studies and valid studies were subjected for final
data extraction.

Methods used to collect the data: The keywords “PCI” OR
“percutaneous coronary intervention” AND “CABG” OR “coronary
artery bypass grafting” were entered into different database and
year-wise search was conducted. Titles or abstracts were screened
for the content and full manuscripts of the studies were obtained.
All the downloaded articles were studied and subjected for eligibility
criteria and a list of selected studies was obtained. They were further
subjected for inclusion and relevant data were extracted.

Quality assessment: All the included studies for meta-analysis were
subjected to methodological quality appraisal using the Cochrane
risk of bias assessment tool, and the Joanna Briggs Institute (JBI)
checklist for descriptive and cohort studies [7, 8]. For each item the
response was recorded as yes or no and a credit point of “one” was
assigned for yes and “zero” for no. Total counts of all the points were
obtained. Higher counts indicates well appraisal.

STATISTICAL ANALYSIS

For meta-analysis MHOR, MD, and 95% Cl were computed by using
the fixed effect model. The Chi- square and I° statistic were used to test
heterogeneity [9]. The Review Manager Software (Rev Man 5, Cochrane
collaboration, Oxford, England) was used for data analytics [10].

RESULTS

Overall, 408 citations were identified from the initial search, of
which 93 studies were retrieved. Later, 315 studies were excluded.
Of the remaining 22 studies, 19 were subjected to meta-analysis
in the second phase [Table/Fig-1]. The critical appraisal of the
studies included in the present review has been shown in [Table/
Fig-2] [11-32].
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[Table/Fig-1]: PRISMA 2021 flow diagram.

The studies selected for meta-analysis (n=19) contributed a
sample of size 17,053 [Table/Fig-1]. A total of 9,663 (57%) patients
underwent PCl and 7,390 (43%) underwent CABG. Mean age of
the study population in PCI group was 66.15+10.71 and in CABG
group it was 66.16+9.43.Thus age was homogeneous (MD=0.14;
95% Cl=-0.15 to 0.43) between PCI and CABG [Table/Fig-3].

The majority of the study population was males (71% in the PCI group

and 73% in CABG). Performance of PCl or CABG was not associated
(MHOR=0.97; 95% CI=0.91 to 1.04) with gender [Table/Fig-4].
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Study Design Sample size Appraisal score
Boudriot E et al., [11] RCT 201 5/7
Cavalcante R et al., [12] RCT 1305 4/7
Cheng Cl et al., [13] Cohort 269 8/12
Chieffo A et al., [14] Cohort 2774 8/12
Eeunlee S et al., [15] Cohort 77 8/12
Ghenim R et al., [16] Cohort 111 8/12
Kang SH et al., [17] Cohort 2108 9/12
Kurlansky P et al., [18] Cohort 3212 7/12
Minlu T et al., [19] Cohort 478 7/12
Papadopoulos K et al., [20] Cohort 140 8/12
Park DW et al., [21] Cohort 395 9/12
Park SJ et al., [22] RCT 600 5/7
Pengyu T et al., [23] Cohort 922 712
Quin Qet al., [24] Cohort 515 7/12
Shimizu T et al., [25] Descriptive 153 8/10
Shiomi H et al., [26] Cohort 1004 8/12
Stone GW et al., [27] RCT 1896 2/7
Wei Z et al., [28] Descriptive 126 6/10
YinY etal, [29] Descriptive 127 9/10
Kawecki D et al., [30]* RCT 145 2/7
Naganuma T et al., [31]* RCT 829 2/7
Rathod KS et al., [32]* RCT 1,283,780 4/7

[Table/Fig-2]: Critical appraisal of the studies [11-32].

#Excluded from meta-analysis (lack of outcomes)

Mean Difference Mean Difference

PCI CABG
Study or Subgroup Mean _ SD Total Mean SD Total Weight

1V, Fixed, 95% C IV, Fixed, 95% CI
Boudriot 2011 66 8 100 69 10 101 1.4% -3.00[550,-050] B
Cavalcante 2016 638 10 657 643 90 648 75% -0.50(158,058]
Cheng 2009 676 102 94 666 88 216 15% 1.00(1.37,337
Chieffo 2012 658 115 1874 665 98 900 128% -0.70(153,013]
Eunlee 2018 707 114 590 683 106 127 20%  240(0.34,4.46]
Ghenim 2009 807 35 105 796 35 106 97%  1.10[0.16,2.04
Kang 2016 67.3 95 1165 664 8.4 043 148%  0.90(0.14,1.66)
Kurlansky 2016 663 119 2266 648 1036 973 131% 0500032132
Minlu 2016 70 12 208 69 11 270 20%  1.00(1.09,309)
Park 2010 611 115 176 624 81 219 22% -1.30(331,0.71]
Park 2011 618 10 300 627 95 300 36% -0.90(-2.46,066]
Pengyu 2016 62 9 465 64 10 457 58% -200[3.23,-0.77]
Qin 2013 649 105 233 667 83 282 32% -1.80[3.46,-014]
Shimizu 2010 17 64 70 9 89 13% 100154354
Shiomi 2015 714 101 364 694 92 640 55%  2.00(0.74,326]
Stone 2016 66 96 948 659 95 057 118%  0.10[-0.76,0.96)
Wei 2016 739 74 64 71 50 62 0.0% 2.90[11.90,17.70] -T—
Yin 2015 6167 923 106 6096 68 121 19%  0.71F142,284]
Total (95% CI) 9768 7411 1000%  0.14[-0.15,043]
Heterogeneity. Chi*= 55.48, df= 17 (p<0.00001); F=69% =
Testfor overall effect = 0.93 (p=0.35) el L L
[Table/Fig-3]: Age according to PCl and CABG.
PCI CABG 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boudriot 2011 72100 78 101 14%  0.76(0.40,1.43] ==
Cavalcante 2016 485 657 494 648  83%  0.88[0.68,1.13 -
Cheng 2009 70 94 184 216  16%  0.92[0.53,1.62) —
Chiefio 2012 1385 1874 572 900 128%  1.62[1.37,1.93 -
Eunlee 2018 373 590 97 127 37%  053(0.34,083 i
Ghenim 2009 38 105 30 106 1.2%  1.44(0.80,257) )
Kang 2016 779 1165  BB1 943 154%  0.86(0.72,1.04] -
Kurlansky 2016 1536 2253 677 972 1981%  0.93(0.78,1.10] -
Minlu 2016 175 208 231 270 20%  0.80[0.54,1.48) =3
Papadopoulos 2017 64 70 67 70 04%  0.48[0.11,1.99] e
Park 2010 125 176 162 219 27%  0.86[0.551.34] S i
Park 2011 228 300 231 300 35%  0.95[0.65,1.38 ==
Pengyu 2016 360 465 377 457 54%  0.73[0.53,1.01) =
Qin 2013 197 233 246 282 22%  0.80[0.49,1.32] i
Shimizu 2010 12 64 13 89 06%  1.35[0.57,3.19 =
Shiomi 2015 258 364 490 640 66%  0.75[0.56,1.00] e
Stone 2016 722 948 742 957 112%  0.93[0.75,1.15] b
Wei 2016 48 64 49 62 08% 080[0.35183 —_
Yin 2015 72 108 68 121 13%  1.65(0.96,284] =
Total (95% CI) 9836 7480 100.0%  0.97[0.91,1.04]
Total events 6999 5449
Heterogeneity: Chi®= 59.66, df = 18 ( p< 0.00001); F= 70% [ + 4 |
Testfor overall effect: Z= 0.73 (p= 0.46) U'U1DCIU'1 12:AB(1500

[Table/Fig-4]: Gender according to PCl and CABG.

The PCIl was extensively performed in single vessel disease cases
(MHOR=8.09; 95% CI=2.6 to 3.68) or double vessel disease cases
(MHOR=2.52; 95% CI=2.25 to 2.81) [Table/Fig-5,6]. The patients
with triple vessel disease underwent CABG (MHOR=0.24; 95%
Cl=0.21 to 0.26) [Table/Fig-7].

Choices for PCI and CABG was not associated with peripheral
vascular diseases (MHOR=0.99; 95% CI=0.82 to 1.19),
cardiovascular diseases (MHOR=0.92; 95% CI=0.56 to 1.52),
previous MI (MHOR=1.1; 95% Cl=1 to 1.21), previous heart failure
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PCI CABG Odds Ratio Odds Ratio PCl CABG Odds Ratio 0Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI Study or Subgroup _ Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
Boudriot 2011 35 100 27 101 115%  148([081,2.70) +— Eunlee 2018 447 590 95 127 102%  1.05[0.68,1.64] —+
Eunlee 2018 141 590 7 127 58% 5.38[245 11.81] —_ Kang 2016 50 1165 59 043 168%  0.67[0.46,0.99) -
Minlu 2016 44 208 13270 59% 530(277,1015) —_ Kurlansky 2016 181 2247 79 969 272%  0.99[0.75,1.30] -
Park 2010 46 176 13 219 58% 561([2.92,10.79] —_ Park 2010 1 176 1 219 26%  0.41[001,085 ————
Pengyu 2016 9 465 33 457 174%  3.34[2.20,5.09] - Park 2011 0 300 2 300 07% 020[0.01,416 ¥
Qin 2013 84 233 29 282 111%  4.92[3.08,7.85] - Shimizu 2010 4 64 1389 27%  0.39(0.12,1.26] r
Shimizu 2010 18 64 7 89 28% 458[1.78,11.79] —— Shiomi 2015 76 364 131 640 202% 1.03[0.75,1.41] -+
Shiomi 2015 89 364 108 640 39.0%  1.59[1.16,2.19) - Stone 2016 67 946 58 0952 147%  1.15[0.80,1.66] T
Wei 2016 17 64 2 62 1.0% 1085(2.39,49.32) Wei 2016 19 64 26 62 50% 0.58(0.281.22) T
Total (95% CI) 2264 2247 100.0%  3.09 [2.60, 3.68] ‘ Total (95% Cl) 5916 4301 100.0%  0.91[0.78,1.05] 1
Total events 570 238 Total events 845 475
Heterogeneity: Chi*= 37.62, df= 8 ( P< 0.00001); F= 79% t + t | Heterogeneity: Chi*= 13.80, df= 8 (p= 0.00); F= 42% i
B 001 01 10 100 i - 001 01 10 100
Test for overall effiect: Z=12.68 ( < 0.00001) pel CABG Test for overall effect: Z=1.28 (p=0.20) pCI CABG
[Table/Fig-5]: Single vessel diseases according to PCl and CABG. [Table/Fig-11]: Previous heart failure according to PCl and CABG.
PCI CABG 0Odds Ratio Odds Ratio PCI CABG 0Odds Ratio 0dds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boudriot 2011 26 100 28 101 51%  082(0.48,1.71) -1 Cheng 2009 68 94 99 216 36%  3.00[1.83,523 —
Eunlee 2018 212 590 13 127 34% 4.92(2.70, 8.94] - Papadopoulos 2017 46 70 43 70 32% 1.20[0.60, 2.40) -
Kang 2016 B60 1185 182 043 21.7%  5.46(4.48,667) - Park 2010 62 176 121 219 150%  0.44(0.28,0.66] -
Minlu 2016 64 208 49 270 74%  200[(1.31,3.07) e Park 2011 127 300 120 300 148%  1.10[0.80,1.52 T
Park2010 47 178 56 218 81%  1.06[0.68,1567] = Qin 2013 82 233 113 282 142%  0.81[0.57,1.16] -
Pengyu 2016 174 465 105 457 16.5%  2.00(1.50,267] = Stone 2016 668 934 652 041 396%  1.11[091,1.35 o
Qin2013 81 233 73 282 107%  1.53[1.04,2.23) - Wei 2016 1 B4 13 B2 23%  078(0.32,1.91) —_
Shimizu 2010 15 64 26 89 41%  0.74[0.351.55] —r Yin 2015 47 108 66 121 7.3%  066(0.39,1.12) =
Shiomi 2015 131 384 182 640 21.0%  1.41[1.08,1.8§) -
Wei 2016 2 64 5 62 08% 5.97[2.09,17.06) —— Total (95% Cl) 1977 2211 100.0%  1.00[0.88,1.14] 1
Total events 1111 1227
Total (95% CI) 3429 3190 100.0%  2.52[2.25, 2.81] ] Heterogeneity: Chi* = 38.89, df= 7 (p < 0.00001); F= 82% :0 o 0?1 1:IJ 1UIJ:
Total events 1432 719 Test for overall effect Z=0.01 (p= 0.89) pCl CABG
Heterogeneity: Chi?= 127.61, df= 8 ( p< 0.00001); F= 93% TR T . - : :
Testfor overall effect Z= 16.37 (= 0.00001) el CABG [Table/Fig-12]: Hyperlipidemia according to PCl and CABG.
[Table/Fig-6]: Double vessels diseases according to PCl and CABG.
PCI CABG 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
PCI CABG 0dds Ratio 0dds Ratio Boudriot 2011 40 100 33101 14%  1.37(0.77,2.45) .
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Cavalcante 2016 187 857 179 648 7.2%  1.04[0.82,1.33) T
Boudriot 2011 11 100 17 101 11%  061[0.27,1.39) — Cheng 2009 25 53 109 216 1.3%  0.88(0.48,1.60) -
Eunlee 2018 237 590 104 127 7.7% 0.15[0.09, 0.24] —_ Chieffo 2012 520 1874 306 900 16.6% 0.75[0.63,0.88] ol
Kang 2016 505 1165 761 943 356%  0.18[0.15,0.22) = Eunlee 2018 338 590 93 127 36%  0.49(0.32,075) ==
Minlu 2016 91 208 203 270 74% 026(0.17,0.38) - Ghenim 2008 25 106 32 105 14%  0.70(0.38,1.30] ==F
Park 2010 43 176 140 219 7.0%  018(042 028 - Kang 2016 574 1185 547 943 17.1%  0.70(0.59,0.84] -
Pengyu 2016 164 465 307 457 150%  0.27[0.20,0.35] - Kurlansky 2016 335 973 763 2254 168%  1.03(0.88,1.20] 1
Qin 2013 32 233 173 282 101%  010(0.06,018] - Minlu 2016 98 208 124 270 32%  1.05[0.73,1.51] T
Shimizu 2010 31 84 85 89 18%  058(0.30,1.11) — Papadopoulos 2017 26 70 200 70 07% 148[073,3.00] T
Shiomi 2015 113 364 203 640 11.0%  053(0.41,0.70] - REnc2010 52 476] B 219 28%; 0Tt ]
Wei 2016 13 64 55 62 33% 003[0.01 008 —— Pengyu 2016 143 465 131 457  51%  1.11[0.83,1.47) T
Qin 2013 57 233 77 282 29%  0.86[058 128 &
Total (95% CI) 3429 3190 100.0%  0.24[0.21,0.26] ] g:‘m‘?“2£215° 121 32: 2;1 sig ;-g: 10133 {gggf?i} I
Total events 1240 2108 lom} i Sl 7
Heterogeneity: Chi*= 89.02, df= @ (p< 0.00001); F = 80% ; = = | Shone 1015 206 1948 26 Gor 10AR LU0, 90 i
Testfor overall effect Z= 25.55 (p < 0,00001) 001 01 10 100 Wei 2016 21 B4 28 62 11% 059[0.29,1.22 =
PCI CABG Yin 2015 23 106 26 121 11%  1.01[054,1.81] ==
[Table/Fig-7]: Triple vessel diseases according to PCl and CABG. Total (95% CI) 8216 8461 100.0%  0.89 [0.83,0.95] [l
Total events 20385 3149

(MHOR=0.91; 95% CI=0.78 to 1.05), Hyperlipidemia (MHOR=1;
95% CI=0.88 to 1.14) smoking habit (MHOR=0.89; 95% CI=0.83
t0 0.95), hypertension (MHOR=0.93; 95% CI=0.87 to 1) and stroke
(MHOR=1.04;95% CI=0.91 to 1.19) [Table/Fig-8-15].

Test for overall effect:

=331 (p=0.0009)

Heterogeneity. Chi*= 38.94, df=17 (p=0.002); F= 56%

1
Al 10

CABG

100

PCI CABG Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boudriot 2011 82 100 83 101 1.0% 0.99[0.48, 2.03] i
Cheng 2009 3}B 83 157 216 14%  073[0.38,1.39) -
Chieffo 2012 1200 1874 609 900 19.8% 0.85[0.72,1.01] -
Eunlee 2018 420 590 79 127 25% 1.50[1.01,2.24] "—
Ghenim 2009 77 105 69 106 1.2% 1.47 [0.82, 2.66] e
Kang 2016 884 1165 716 943 128% 1.00[0.82,1.22] T
Kurlansky 2016 1713 2254 771 973 17.3% 0.83[0.69, 1.00] -
Minlu 2016 163 208 223 270 28% 0.76[0.48,1.20] o
Papadopoulos 2017 4 70 51 70 1.4% 0.53[0.26,1.07] =]
Park 2010 83 176 121 219 38% 0.72[0.49,1.08] =]
Park 2011 163 300 154 300 47% 1.13[0.82,1.55] T
Pengyu 2016 286 465 269 457  T0%  1.12[0.86,1.45) =
Qin 2013 132 233 195 282 51% 0.58[0.41, 0.84] o=
Shimizu 2010 54 B4 70 89  06% 1.47[0.63, 3.41] e
Shiomi 2015 312 364 542 640 38% 1.08[0.75, 1.56] T
Stone 2016 703 943 701 949 11.9% 1.04[0.84,1.27] T
Wei 2016 39 64 45 62 1.2% 059(0.28,1.25) =T
Yin 2015 71 108 79 121 16% 1.08[0.62,1.87] -
Total (95% CI) 9134 6825 100.0% 0.93 [0.87, 1.00]
Total events 6458 4934
Heterogeneity: Chi* = 30,37, df= 17 (p=10.02); "= 44% ! + + d
Test for overall effect Z=1.92 {p=0.05) 0.01PC| 0.1 1 DCAB:;M

[Table/Fig-14]: Hypertension according to PCl and CABG.

PCI CABG Odds Ratio 0dds Ratio
Study or Subgroup _Events Total Events Total Weight M.H,Fixed, 95% CI M-H, Fixed, 95% CI
Cavalcante 2016 52 657 47 648 190%  1.10[0.73,156] +
Park 2010 3 176 26 219 99%  0.13[0.04,043)
Park 2011 15 300 7300 29%  2.20(0.89,5.48] T
Pengyu 2016 24 465 34 452 143%  067(0.39,1.15] —=
Shiomi 2015 45 364 76 B40 211%  1.05[0.71,158) =
Stone 2016 97 945 84 951 328%  1.18[0.87,1561] -
Total (95% CI) 2007 3210 100.0%  0.99 [0.82,1.19]
Total events 236 274
Heterageneity: Chi*= 17.45, df = 5 (p= 0.004); F=71%
001 01 10 100
Testfor overall effect: Z= 0.12 (p= 0.91) e o
[Table/I Peripheral vascular diseases according to PCl and CAl
pCl CABG 0dds Ratio 0dds Ratio
Study or Subgroup _Events Total Events Total Weight M-H,Fixed, 95% CI M_H, Fixed, 95% CI
Eunlee 2018 51 890 14 127 665% 0.76(041,143 E
Park 2010 4 176 8 218 220% 061018 2.07] —
Shimizu 2010 8 64 5 89 116%  240[075,7.71] T—
Total (95% CI) 830 435 100.0%  0.92([0.56, 1.52] S
Total events 63 27
Heterogeneity: Chi* = 3.36, df = 2 (p = 0.19); F= 40% b + t |
Test for overall effect Z= 0.33 (p= 0.74) 0.1 PC:” L ABL“"

[Table/Fig-1

Stroke according to PCl and CABG.

PCl CABG 0Odds Ratio Odds Ratio
Study or Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boudriot 2011 3 100 3101 07%  1.01[0.20,5.13) T
Cavalcante 2016 14 355 14 344 35% 0.97 [0.45, 2.08] —
Cheng 2009 13 216 " 53  42% 0.24[0.10,0.58] —_—
Kang 2016 137 1165 121 943 208% 0.91[0.70,1.18] b
Kurlansky 2016 78 973 106 2250 14.9% 1.76[1.30, 2.39] -
Morice 2014 5 357 14 348  35%  0.34(0.12,099
Pengyu 2016 45 485 42 457 97%  1.06[0.681.69) i i
Shiomi 2015 54 364 75 640 117% 1.31[0.90,1.91] T
Stone 2016 52 047 B7 956 159% 0.77[053,1.12] =
Wei 2016 13 64 16 62 33% 0.73[0.32,1.69] ==
Yin 2015 17 106 14 11 28% 1.46 [0.68,3.13] i |
Total (95% CI) 5112 6275 100.0%  1.04[0.91,1.19]
Total events 431 483
Heterogeneity: Chi® = 33.37, df= 10 (p= 0.0002); F=70% [ + + d
Test furguvergll effect Z= U.é4(p= IJ(.5PB) A LU 19 190
PCl CABG

Diabetic patients underwent (MHOR=0.89; 95% CI=0.83 to 0.95)

CABG Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Boudriot 2011 19 100 14 101 1.4% 1.46[0.69,3.10] "
Cavalcante 2016 114 655 107 642 10.9% 1.05[0.79,1.41] T
Cheng 2009 12 53 62 216 2.3% 0.73[0.36, 1.48] S
Eunlee 2018 410 590 63 127 3.9% 231[1.57,342) -
Ghenim 2009 19 105 21 106 21% 0.89[0.45,1.78] =1
Kang 2016 93 1165 101 943 126% 0.72[0.54,0.97) -
Kurlansky 2016 298 958 621 2254 31.3% 1.19[1.01,1.40] ol
Park2010 15 176 24 219 2.4% 0.76[0.38,1.49] T
Park 2011 13 300 20 300 23% 0.63[0.31,1.30] S i
Qin 2013 56 233 57 282 4.8% 1.25[0.82,1.90] b
Shiomi 2015 70 364 105 640  7.5% 1.21[0.87,1.69] I
Stone 2018 1869 935 161 953 16.0%  1.09[0.86,1.38) f
Yin 2015 14 106 24 11 2.4% 0.62[0.30,1.26] S ik
Total (95% CI) 5740 6904 100.0%  1.10[1.00,1.21]
Total events 1302 1380
Heterogeneity: Chi*= 31.48, df= 12 (p=0.002); F=62% t + t |
001 01 10 100
Test for overall effect: Z=1.91 (p = 0.06) pCI CABG

[Table/Fig-10]: Previous Ml according to PCl and CABG.
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CABG and in the cases of chronic kidney diseases (MHOR=1.41;
95% Cl=1.1 to 1.81) PCl was performed [Table/Fig-16,17].
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[Table/Fig-16]: Diabetes according to PCl and CABG.

PCI CABG Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Boudriot 2011 40 100 33 1 1.1% 1.37[0.77, 2.45] T
Cavalcante 2016 187 657 179 648 7.2% 1.04[0.82,1.33] T
Cheng 2009 25 53 108 216 1.3% 0.88[0.48, 1.60] -
Chieffo 2012 520 1874 306 900 16.6% 0.75(0.63, 0.88] i
Eunlee 2018 338 590 93 127  3.6% 0.49(0.32,0.75] -
Ghenim 2009 25 106 32 105  1.4% 0.70[0.38,1.30] e
Kang 2016 574 1165 547 943 171% 0.70[0.59,0.84] -
Kurlansky 2016 335 973 763 2254 16.8% 1.03(0.88,1.20] *
Minlu 2016 93 208 124 270 3.2% 1.05[0.73,1.51] ==
Papadopoulos 2017 26 70 20 70 0.7% 1.480.73,3.00] T
Park 2010 52 176 8 219 28%  0.71(0.47,1.09 =
Pengyu 2016 143 465 131 457 51%  1.11[0.83,1.47) +
Qin2013 57 233 77282 29% 0.86 [0.58,1.28] =
Shimizu 2010 31 64 41 83  1.0% 1.10[0.58, 2.09] 5
Shiomi 2015 154 364 291 640 6.8% 0.88[0.68,1.14] =1
Stone 2016 286 948 268 957 10.4%  1.11[0.91,1.39) =
Wei 2016 2 64 28 62 1.1% 0.590.29,1.22] ==
Yin 2015 23 106 26 121 1.1% 1.01[0.54,1.91] -1T-
Total (95% CI) 8216 8461 100.0%  0.89[0.83,0.95] f
Total events 2935 3149
Heterogeneity: Chi*= 38.94, df = 17 (p= 0.002); F= 56% [ } + {
Test for overall effect: Z= 3.31 (p = 0.0009) o L

Test for overall effect: Z= 2.70 (p = 0.007)

[Table/Fig-17]: Chronic kidney disease (CKD) according to PCl and CABG.

PCI CABG Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chieffo 2012 137 1874 37 000 43.4% 1.84[1.27,267) e
Minlu 2016 84 208 101 270 49.0% 1.13[0.78,1.64]
Papadopoulos 2017 7 70 9 70 7.6% 0.75[0.26,2.19) S
Total (95% CI) 2152 1240 100.0%  1.41[1.10,1.81] d
Total events 228 147

i = = = . b 4 s ]
Heterogeneity. Chi*= 467, df= 2 (p=0.10), F=57% fo o1 T

CABG

The PCI was performed among patients with higher ejection fraction
(MD=2.13; 95% ClI=1.75 to 2.52) or higher SYNTAX score (MD=-3.43;
95% Cl=-3.98 t0 -2.87). CABG was performed among the patients with
a higher euro score (MD=0.28; 95% CI=0.2 to 0.35) [Table/Fig-18-20].

PCI CABG
ly 0! SD Total Mean SD Total Weight IV, Fixed, 95% Cl

Testfor overall effect: Z=10.93 (p<0.00001)

Mean Difference

Mean Difference

Study or Subgroup _ Mean IV, Fixed, 95% CI
Boudriot 2011 85 10 100 65 95 101 20% 0.00[2.70,2.70]

Cavalcante 2016 593 138 657 583 111 648 7.9% 0.00[1.361.36]

Cheng 2009 605 178 53 564 195 216 05% 410[1.35055 “
Chieffo 2012 538 12 1874 533 115 000 17.0% O0.50[-043,1.43]

Eunlee 2018 378 123 590 326 12 127 27% 5.20(2.89,751] =

Kang 2016 559 114 1165 514 132 043 1209% 4.50[3.43,557] 8
Kurlansky 2016 63.78 1681 2256 5008 11.9 073 141% 3.70[2.68 472 i

Minlu 2016 49 12 208 49 12 270 31% 0.00[F217,217]

Park 2010 599 7.7 176 565 112 219 42% 340153527 B

Park 2011 B1.7 83 300 606 85 300 81% 1.10[024, 244

Pengyu 2016 64 8 465 62 10 457 10.7% 2.00[083,3.17]

Qin 2013 65.1 9.1 233 616 105 282 51% 3.50[1.81,519 I
Shimizu 2010 59 13 64 57 115 89 0.9% 200[1.98599 2
Shiomi 2015 62 11 364 60 98 640 738% 2.00[0.64,3.36]

Stone 2016 57 9.6 55 &7.3 9 46 1.1% -0.30[3.93,3.33)

Wei2016 482 8.9 B4 488 75 62 1.8% -060[-3.47,227]

Total (95% CI) 8623 6273 100.0% 2.13[1.75,252] i
Heterogeneity: Chi*= 74.50, df= 15 {(p < 0.00001); F= 80% 'm—-gn— 50 100

PCI CABG Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Boudriot 2011 24 10 100 23 8 101  49% 1.00[1.51,351]
Chieffo 2012 286 143 1874 389 132 900 26.4% -10.30[11.38,-9.22]
Qin 2013 241 105 283 345 12 282 89% -10.40[-12.26,-8.54)
Shiomi 2015 265 7 364 30 8 640 340%  -3.50[-4.45,-256]
Stone 2016 206 6.2 2 205 641 2 02% 0.10[11.951215]
Wei 2018 273 69 B4 B 037 62 107% 21.30[19.61,22.99)
Yin 2015 26.25 497 106 3245 6.06 121 149%  -6.20[-7.64,-4.76]
Total (95% CI) 2793 2108 100.0%  -3.43[-3.98,-2.87]

Heterogeneity. Chi® = 1056.22, df = 6 (p< 0.00001);, F=99%
Test for overall effect: Z=12.12 (p < 0.00001)

[Table/Fig-19]: SYNTAX score according to PCl and CABG.

-100 -50 o 50

100

PCI CABG

PCI CABG Mean Difference Mean Difference
Study or Subgroup _ Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Boudriot 2011 24 1 100 26 13 101 563% -0.20(0.52012
Cavalcante 2016 33 25 657 34 25 648 7.4% -0.10(0.37,017)
Cheng 2009 69 35 94 64 33 216 08% 050(0.33,1.33
Chieffo 2012 49 36 1874 51 26 900 9.9% -0.20-0.44,0.04]
Ghenim 2009 8 27 105 7 22 108 12%  1.00(0.34,1.66
Minlu 2016 71 61 208 64 4 270 08% 0.70[0.14,1.54
Park 2010 33 27 176 45 28 219 20% -1.20f1.73,-0.67]
Park 2011 26 18 100 28 18 100 21% -0.20[-0.71,0.31]
Pengyu 2016 5 15 485 5§ 12 457 178% 0.00[0.18,0.18
Qin 2013 37 23 233 45 26 282 30% -0.80[1.22,-0.38)
Shimizu 2010 27 15 64 49 2 89 1.8% -2.20[2.75,-1.65 ]
Wei 2016 68 022 B4 6 037 62 480%  0.80[0.69,0.91) .
Total (95% CI) 4140 3450 100.0% 0.28[0.20, 0.35)
Heterageneity: Chi*= 274.32, df=11 (p < 0.00001); = 96%
Test for overall effect Z=7.33 (P < 0.00001) 100 Pgu ci'\]% 108

[Table/Fig-20]: Euro score according to PCl and CABG.

DISCUSSION

The PCI and CABG improve prognosis in CAD patients by
attenuating the ischaemic state and reversing the left ventricular
remodelling [33]. Effectiveness of PCl and CABG is associated with
revascularisation and clinical outcomes. Cases with an EF of 35% or
less have reported better survival with CABG than PCI [34]. Those

www.jcdr.net

patients who undergo PCI multiple times before being referred for
CABG were at higher risk for graft failure [33].

The CABG has been found to be superior to PCI in patients older
than seventy years with respect to the incidence of adverse cardiac
events. Among the patients younger than seventy years, there was
no difference in the adverse cardiac events between PCl and CABG
[35]. In this study, there was no difference in age between PCl and
CABG groups. Also, the performance of PCl and CABG was not
associated with gender. However, despite the similar prevalence of
CAD between the genders, female cases were less likely to undergo
revascularisation [36].

The PCI is associated with single or double vessel diseases
and it is mainly driven by higher rates of myocardial infarction
and revascularisation. CABG is associated with multi-vessel or
unprotected left main coronary artery disease [15]. The lower rate
of adverse cardiac or cerebrovascular events at one year among
patients with triple vessel diseases or left main CAD (or both) induces
CABG as standard care as compared with PCI [37]. CABG improves
Left Ventricular (LV) function and it reverses adverse remodelling.
This has resulted in improved survival rate and decreased the
incidence of adverse cardiac events. However, CABG in patients
without viable myocardium (hibernating/stunned myocardium) leads
to an unfavourable structural alteration and the clinical benefits [38].
The magnitude of the recovered ventricular function was reported
to be proportional to the amount of dysfunctional myocardium,
greater than 25% LV (four from seventeen segment model) results
in improvement in reverse remodelling [38]. The rate of peripheral
vascular diseases, previous MI, heart failure, stroke, diabetes,
hyperlipidemia, smoking habit and hypertension are consistently
homogeneous between PCl and CABG.

Patients with previous CABG often develop progression of
atherosclerotic diseases and hence they may require further
revascularisation. Among such cases, PCl is associated with higher
incidence of restenosis, procedural complications and chronic adverse
cardiac events [32]. However, PCI with drug eluting stents for ostial or
mid-shaft lesions in CAD demonstrated favourable clinical outcomes
than PCI for distal bifurcation lesions [31]. The ability of drug eluting
stents to reduce restenosis as compared to PCl with bare metal stents
enhances their use in CAD. Thus, in left main stenosis has become an
alternative to surgery and it favors for further revascularisation [30].

Patients with a high SYNTAX score undergo CABG and cases with a
high euro score followed PCI. Performance of PCl is also associated
with a higher ejection fraction [3]. PCI with stent implantation and
CABG are associated with Q-wave M, cerebrovascular accidents,
angina, or stroke among CAD patients [12,15]. The Target Vessel
Revascularisation (TVR) rates were reportedly higher among PCI
group than CABG. This inferiority character of TVR was associated
with repeat revascularisation, whereas the risk of Ml was non inferior
in PCI cases with lower perioperative morbidity [31]. In PCI group,
the rate of long-term repeat revascularisation was higher than
CABG. The decision towards PCl and CABG also determined by
the anticipated periprocedural risk, graft occlusion and restenosis;
based on the SYNTAX score, lesions observed in morphology, and
underlying co-morbidities [23,27]

Limitation(s)

Stratification of patients into PCl and CABG was reported among
the included studies have been followed by the eligibility criteria
of this review. However, the PCI procedures can be altered with
respect to number of stents implanted, repeated revascularisation,
and types of techniques (culotte/V-stenting/protrusion/crush) used.
These heterogeneities were the major limitations of this study.

CONCLUSION(S)

The PCI is thought to be limited mainly to single vessel disease
whereas CABG provided better outcomes in complex multi vessel
diseased cases. The ejection fraction, SYNTAX score, euro score,
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type of vessel disease, CKD, and presence of diabetes are the
pathophysiological determinants for PCl and CABG.
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