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Electrocardiography as a Predictor of Left Main or Three-Vessel
Disease in Patients with Non-ST Segment Elevation Acute
Coronary Syndrome

Tarek Yousha Othman® Ali Khaddam**

Abstract
Objective: We aim to identify ECG changes which predicting left main /or 3-vessel disease
(LM/3VD) in patients with non-ST-segment elevation acute coronary syndromes (NSTE-ACS).
Materials and Methods: The research was conducted on 139 patients presenting with non-ST

segment elevation acute coronary syndromes, who admitted to AIMowasat University Hospital
in Damascus and Al-Assad University Hospital in Damascus during the period between 1/2/2020
till 1/2/2021. All patients had full history, clinical examination, laboratory investigations
including cardiac Troponin and renal function, also coronary angiography was done. ECG was
analyzed to assess the degree of ST segment elevation in aVR, ST segment depression in other
leads and the maximal QRS was analyzed.

Results: Troponin positivity had predictive accuracy 71%, sensitivity of 58.3% , specificity of
75.7%, positive predictive value 0f45.7% and negative one of 83.9%. A 0.5 mm cut off for avVR
ST elevation had predictive accuracy of 76 %, 61.1% sensitivity and 80.6% specificity, PPV of
52.4% and NPV of 86%. while 100 ms cut off for QRS Prolongation had predictive accuracy
80.6%, 58.3% sensitivity and 88.4 specificity, PPV: 63.6% and NPV: 85.8.

Conclusions: A positive-troponin has a moderate predictive ability while a maximal QRS
duration and ST-segment elevation in lead aVR are useful predictors of LM/3VD in patients
with NSTE-ACS.

Key words: NSTE-ACS - Left Main (LM) — Three-Vessel Disease (3VD).

" Postgraduated Student In Cardiovascular Division — Internal Medicine Department - Faculty of Medicine -
Damascus university.

** Prof. Doctor in In Cardiovascular Division — Internal Medicine Department - Faculty of Medicine - Damascus
university.
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ECG <liga e ao LM/3VD dila) &le Al ;3 1(7) Jgsad)

Non LM/3VD(103) LM/‘?(;/g; P-value
ST-segment depression >0.5 mm 30(29.1%)| 24(66.7%)| <0.001
Maximal ST-segment depression (mm) 0.31+0.58 1+0.88| <0.001
Number of leads with ST-segment depression >0.5 mm 1.3+2.3 3.4+2.7| <0.001
ST-segment elevation >0.5 mm in lead aVR 20(19.4%) 22(61.1%)| <0.001
ST-segment elevation in lead aVR (mm) 0.2+0.3 0.5+0.5| <0.001
Maximal QRS duration (ms) 85.8+16.4| 102.5+12.8| <0.001
s AVl paial ga LM/3VD &ila) &8s 4 2 3(8) Jsad)
r P-value
Male 0.012 0.887
Age 0.158 0.063
Smoking 0.015 0.862
Diabetes mellitus 0.194 0.022
Hypertension 0.144 0.090
Hypercholesterolemia 0.053 0.538
Family history 0.089 0.300
Prior IHD 0.100 0.240
Renal insufficiency 0.066 0.437
Positive Troponin T 0.317 <0.001
ST-segment depression >0.5 mm 0.337 <0.001
Maximal ST-segment depression (mm) 0.392 <0.001
Number of leads with ST-segment depression ng]ri 0352 <0.001
ST-segment elevation >0.5 mm in lead aVR 0.398 <0.001
ST-segment elevation in lead aVR (mm) 0.388 <0.001
Maximal QRS duration (ms) 0.428 <0.001
e sl 1Y) )iy LIMV3VD Aaly 5uil) o o phial) 5,8 A 12 3(9) Jsaad)
[0)
Coefficientl P-Value] O.R C.1 95%
Lower| Upper
Male -0.124 0.854] 0.9 0.2 3.3
Age 0.023 0.511 1 0.9 1.1
Smoking 0.147 0.835 1.2 0.3 4.6
Diabetes mellitus 0.794 0.133 2.2 0.8 6.2
Hypertension 0.686 0.231] 1.9 0.7 6.1
Hypercholesterolemia -0.163 0.784] 0.9 0.3 2.7
Family history 0.765 0.132| 2.2 0.8 5.8
Prior IHD 0.202 0.748 1.2 0.4 4.2
Renal insufficiency 0.490 0.749] 1.6 0.1 328
Positive Troponin T 1.476 0.003| 44 17 116
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e sll) 1Y) aladialy |LM/3VD Alaly il o < pdiiall 3,8 Aud )3 3(9) J gl

Coefficientl P-Value] O.R C.1 95%
Lower| Upper
ST-segment depression >0.5 mm -0.176 0895 | 08] 0.1 11.3
Maximal ST-segment depression (mm) 0.534 0.128 [ 1.7 0.9 3.4
Number of leads with ST-segment depression >0.5 mm -0.238 0.245 | 0.8] 05 12
ST-segment elevation >0.5 mm in lead aVR 0.740 0.496 [ 21| 0.3 17.8
ST-segment elevation in lead aVR (mm) 19 0.001 | 68| 2.3 204
Maximal QRS duration (ms) 0.053 0.001 | 1.1 1 11
AUROC alsdiuly LM/3VD dbaly sl o & paial) 38 4w 33 1(10) Jd)
Cut-Off Se% Sp% PPV | NPV | PA | AUC
Positive Troponin T 1 85.3 75.7 457 | 839 | 71 [ 0.670
>0.5 61.1 80.6 524 86 76
ST-segment elevation in lead aVR (mm) =1 33.3 89.3 52.2 79 75 | 0.710
>1.5 111 100 100 76 74
>80 88.9 534 40 93.2 | 62.6
>85 88.9 54.4 405 | 93.3]63.3
. . >90 88.9 62.1 451 | 94.1]69.1
Maximal QRS duration (ms) >95 839 669 285 | 945 [ 727 0.780
>100 58.3 88.4 63.6 | 85.8 | 80.6
>105 38.9 91.3 60.9 81 | 77.7
Se%: Sensitivity PPV: Positive Predictive Value PA: Predictive Accuracy
SP% : Specificity NPV: Negative Predictive Value AUC: AUROC
Kosuge 4wl 3 ga shdll Jal g 5 puiadl g paadl g LM/3VD dilal &8 & jlaa 1(11) Jod)
L 4o Kosuge ul
Non Non
LIM/3VD LM/3VD P LM/3VD LM/3VD P
Male 73.8% 75% 0.886 70% 66% 0.36
Age 52.617.7 56.319.2 0.018 66+11 68+11 0.027
Smoking 65% 66.7% 0.860 51% 39% 0.030
Diabetes mellitus 24.3% 44.4% 0.022 31% 49% 0.001
Hypertension 44.7% 61.1% 0.089 65% 72% 0.18
Hypercholesterolemia 25.2% 30.6% 0.535 50% 50% 0.95
Family history 42.7% 52.8% 0.297 26% 26% 0.98
Prior IHD 23.3% 33.3% 0.237 18% 27% 0.039
Renal insufficiency 1% 2.8% 0.433 8% 12% 0.26
Positive Troponin T 24.3% 58.3% <0.001 29% 54% <0.001
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Kosuge 4wl 3 aa Ldadadsl) < il g LIMY3VD diba) 48de 4 jla 1(12) J sl

L) ya Kosuge FIgN
Non Non
LM/3VD LM/3VD P LM/3VD LM/3VD| P
ST-segment depression >0.5 mm 29.1% 66.7% |<0.001] 63% 95% [<0.001
Maximal ST-segment depression (mm) 0.31+0.58 1+0.88 |<0.001] 0.8+1 | 1.9+1.2 |<0.001
Number: of leads ""':3 SSI':;flegment depression | 43,53 | 34227 |<0.001 25425 | 5.4%25 |<0.001
ST-segment elevation >0.5 mm in lead aVR 19.4% 61.1% |<0.001 14% 76% |<0.001
ST-segment elevation in lead aVR (mm) 0.2+0.3 0.5£0.5 |<0.001{ 0.1+0.3 [ 0.7+0.6 [<0.001
Maximal QRS duration (ms) 85.8+16.4] 102.5+12.8<0.001] 85+7 | 102+10 |<0.001

Kosuge 4wl s ga LIM/3VD dgbaly 5uiil) o ol jiial) 3,8 & e 1(13) Jyaad)

L) ya Kosuge 4wl 2
Uni Multi O.R. Uni Multi O.R.
Pwvalue | Pwalue (C.195%) | Pvalue | Pvalue | (C.I 95%)
Age 0063 | 0511 | 1(09-1.1) | 0027 | 017
Smoking 0.862 | 0835 | 12(0.34.6) | 0030 | 031
Diabetes mellitus 0022 | 0133 | 22(086.2) | 0001 | 056
Positive Troponin T <0.001 | 0003 | 44(L7-11.6) | <0.001 | 0049 |152(139)
Meximal ST'S(er?]m)e”t cepression | 9001 | 0128 | 1.7(0.9-3.4) | <0.001 | 0.9
Number of leacs with S T-segment | - g 001 | 0245 | 0.8(05-12) | <0001 | 021
depression >0.5 mm
ST-segment elewation inlead aVR | 541 | 001 | 68(23-204)| <0001 | <0001 | "1¢49-
(mm) 76.2)
Maximal QRS duration (ms) <0001 | 0001 | 1.1(1-11) | <0.001 | <0.001 | 9(4.9-16.7
Kosuge 4wl 3 e adalll asd 43 )8a 3(14) J )
CutOff | Se% | Sp% | PPV | NPV | PA
Positive Troponin T 1 853 | 75.7 | 457 83.9 71
. >0.5 611 | 806 | 524 | 86 76
ST-segment elevation > 333 | 893 | 522 79 75
3 inlead avR (mm) S15 | 111 | 100 | 100 | 76 | 72
. >80 889 | 534 | 40 | 932 | 626
':j"j‘;‘;{‘l‘;'] ?ﬁ'?s? 90 889 | 621 | 451 | 941 | 601
>100 | 583 | 884 | 636 | 858 | 806
Positive Troponin T 1 54 71 31 87 68
- ol >05 76 | 86 | 56 94 84
VR ?r‘r’f‘n:)c’” >1 43 | 96 | 74 88 86
Kosuge 4wl 2 >1.5 18 99 85 84 84
. >80 99 | 38 | 27 99 49
Z”frx;{?ﬂ ((?mRS >90 88 | 88 | 63 97 88
>100 46 | 99 | 92 89 89
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Hussien 4wl 3 as ddadadl) & pail) ae LIM/3VD dibual 48 4 i 1(15) Jgaad)

Ll 3 Hussien 4wl s
Non Non
LM/3VD LM/3VD P LIM/3VD LM/3VD| P
Male 73.8% 75% 0.886 75.9 77.6 | >0.05
Age 52.6+7.7 | 56.319.2 | 0.018| 57495 61+9.6 | >0.05
Smoking 65% 66.7% 0.860| 65.1% 67.2% | >0.05
Diabetes mellitus 24.3% 44.4% 0.022 41% 65.7% | 0.003
Hypertension 44.7% 61.1% 0.089| 60.2% 73.1% | >0.05
Family history 42.7% 52.8% 0.297| 16.9% 17.9% | >0.05
Renal insufficiency 1% 2.8% 0.433| 16.9% 16.4% | >0.05
Positive Troponin T 24.3% 58.3% |<0.001| 39.8% 70.1% |<0.001
ST-segment depression >0.5 mm 29.1% 66.7% |<0.001| 49.4% 83.6% |<0.001
ST-segment elevation >0.5 mm in lead aVR | 19.4% 61.1% |[<0.001| 34.9% 77.6% (<0.001
Maximal QRS duration (ms) 85.8+16.4] 102.5+12.8] <0.001/>90{19.3%| 67.2% [<0.001

Hussien 4wl s aa LIM/3VD 4l 5uiil) Ao & jpuaciall 58 4d s 3(16) J )

Ll o Hussien 4wl s
Uni Multi Uni Multi
P value P value P value P value
Diabetes mellitus 0.022 0.133 <0.05 >0.05
Positive Troponin T <0.001 0.003 <0.05 >0.05
ST-segment depression >0.5 mm <0.001 0.128 <0.05 >0.05
ST-segment elevation >0.5 mm in lead aVR <0.001 0.001 <0.001 <0.001
Maximal QRS duration (ms) <0.001 0.001 <0.001 <0.001
Hussien 4wl ;3 as ahaill a8 4 jla 3(17) Jy2d
Cut-Off | Se% | Sp% | PPV | NPV
>0.5 61.1| 80.6 | 524 | 86
ST-segment elevation in lead aVR (mm) >1 333|893 | 522 79
U 53 >1.5 11.1| 100 | 100 | 76
. . >90 88.9| 62.1 | 45.1| 94.1
Maximal QRS duration (ms) >100 5831 834 636 858
>0.5 77 65 64 78
ST-segment elevation in lead avVR (mm) >1 40 92 81 65
Hussien 4wl s >1.5 14 1 98 [ 91 | 59
. . >90 67 57 73 75
Maximal QRS duration (ms) >100 35 99 9% 5

Misumida 4x)2 ga LM/3VD Glals i) o & paiall 5,8 45l 1(18) J )

Ll )3 Mis umidad! 2
Uni Multi O.R. Uni Multi O.R.
Pvalue| Pvalue| (C.1 95%) | P value| P value| (C.I 95%)
Male 0.303 | 0.809 | 0.8(0.1-6.9) | 0.380 | 0.003 [2.5(1.4-4.5)
Age 0.091 | 0.267 [ 1.1(0.9-1.2) |<0.001 | <0.001|1.6(1.3-2.1)
Diabetes mellitus 0.045 [ 0.109 | 3.8(0.7-19.3) | 0.460 - -
Hypertension 0.274 | 0522 | 0.6(0.1-3.5) | 0.330 - -
Hypercholesterolemia 0.097 | 0.311 | 2.3(0.5-11.9) | 0.007 | 0.010 [2.1(1.2-3.6)
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Misumida dw)s ga LIM/3VD dibaly 5l o &) padiall 3,8 &l 1(18) Jyaad)

L) o Miisumidad 2

Uni Multi O.R. Uni Multi O.R.
Pvalue| Pvalue| (C.1 95%) |Pvalue|P value| (C.I 95%)

Hyperlipidemia

ST-segment elevation >0.5 mm in lead aVR | <0.001| 0.001 | 18.7(3.4-101.5)| <0.001 | 0.020 |2.1(1.1-3.8)

Misumida 4wl 2 ga adail) ad & lia 3(19) Jgd

Cut-Off | Se% | Sp% | PPV | NPV | PA

>
L) ya ST-segment elevation ‘fis 2;2 g; 876&'_)7 Zgé gg
Non-ST inlead avR (mm) >15 48 | 100 | 100 | 556 | 57
ST-segment elevation 0.5 43 80 39 82 1
Misumida &l | 5€9 >1 33 | 89 | 48 | 81 | 76
in lead avR (mm) >1.5 13 | 98 | 69 | 79 | 78
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