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Diagnostic accuracy of pre-test probability combined with computed tomographic coronary
angiography in patients suspected for stable coronary artery disease
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Abstract: Objective To compare the performance of updated Diamond—Forrester method (UDFM) and Duke clinical score (DCS)
in patients with stable angina pectoris and assess the combined application of pre-test probability and computed tomographic
coronary angiography (CTCA) in these patients. Methods Five hundred and twenty-three symptomatic patients who underwent both
CTCA and conventional coronary angiography (CCA) in 2 weeks in Chinese PLA General Hospital from January 2012 to December
2013 were enrolled in this study. The pre-test probability was determined using UDFM and DCS for each patient. Receiver operating
characteristics (ROC) curves were used to compare two models. The diagnostic accuracy of CTCA for detecting coronary artery
disease (CAD) was compared with CCA. The estimated post-test probability was calculated by Bayesian statistics. Results Of the
523 patients, 385 (74%) were positive tested by CCA. Compared with UDFM, DCS reclassified more positive patients into high
group (46% for DCS vs. 23% for UDFM, P < 0.000 1). The areas under ROC curves (AUC) for DCS was significantly greater than
that for UDFM [0.77 (0.73, 0.82) vs 0.71 (0.66, 0.77), P=0.000 9]. In patient-based evaluation by CTCA, three pre-test probability
groups according to DCS revealed a sensitivity of 94%, 98% and 97%, a specificity of 94%, 87% and 55%, a positive predictive
value (PPV) of 91%, 94% and 93%, and a negative predictive value (NPV) of 96%, 96% and 77%, respectively. The estimated
post-test probabilities corresponded well with the observed one, especially for the intermediate estimated pre-test probability group
(positive: 94.7% vs 93.6%, negative: 3.7% vs 4.0%). Conclusion Compared with UDFM, DCS has a better performance in calculating pre-
test probabilities in patients with stable angina pectoris. In addition, the combined application of DCS and CTCA can avoid unnecessary tests.
Keywords: coronary disease; coronary computed tomographic angiography; pre-test probability; Bayesian theorem
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Observed” post—test probability (%
Tab.1 Comparison of baseline characteristics of symptomatic served post-test probability (%)

patients according to CCA Positive 927906 936 92:5
Negative 87 43 4.0 233
Characteristic Total (n=523) Obstructive CAD (= 50%) Estimated” post—test probability (%)
Yes (n=385) No (n=138) Positive 94.7 94.7 94.4 94.8
Age (yrs) 60.97 £9.06 61.22+9.31 60.25+8.29 0.2809 Negative 6.7 79 3.7 21.3
Female 222(42) 132(25) 90(66)  <0.0001 a: based on CCA. b: calculated by Bayesian statistics
BMI (kg/m’) 25.61 £3.37 2536+3.28 25.85+3.50 0.1365
Heart rate (beats/min)  71.22 + 10.2772.17 + 10.63 68.50 £ 8.63  0.000 2 iTJ- i@
Diabetes mellitus 157(30) 120(31) 37(27) 0.236 2 N
S IS W, LA o 1
Hypertension 286(55) 21857)  6849)  0.1283 e —FILRE R e F-B, CTCA BFEE
Hyperlipidemia 18335 137G6) 46033 05967 LIS WK RO Tz o (EART A S BRI
Smoking 180(34) 146(38) 3405 00080 pRArg b R CTCA BIEESH N . AHISTL:
Significant > 41(8 37(10 43 0.0165 N e T N i
Qe 4 PO HESE T AL Lo 5 R AT, DCS S B
ST-T wave changes 210(40) 175(45) 35025 0.000 1 N i o - N
Symptom <0.000 1 E/‘JE/R\ HU*E%%];IZ/fﬁﬁ%5 B{FHE%\HU *%%E@*ﬁ %“—F
Nonanginal chest pain ~ 84(16) 52(13) 32(24) N CTCA REWSA S i HAZ Wi, M ke B
Atypical angina 168(32) 100(19) 68(50) ﬁfg*{ﬁﬁi o
Typical angina 271(52) 235(45) 36(26) 2'—‘5}?5{ EF‘ ) Ll CCA éé:%j\jxd_ﬁﬁ . DCS Xﬂ_%\ﬁﬁ
Family history of CAD  127(24) 78(20) 24(17)  0.4602

- — o -~ B A A S B B B HERR V. (7R 55— LERESY
ontinuous variables were expressed as X £s. Dichotomous variables ST AL AL b e L A e i e [21-22
presented as frequencies with percentage EF‘ , DCS %&u\j‘j%ﬂ =] al—l‘g& H1 4‘%% : ]o IEQH
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Tab. 2 Diagnostic accuracy of CTCA in low, intermediate, and high subgroups according to pre-test probability compared

with CCA

Observed

pre—test n TP TN FPFN Se(%)  Sp(%) PPV (%) NPV (%) +LR LR cAcs’

probability”
All 0.74 523368 115 29 11 97(95-99) 80(72-86) 93(90-95) 91(84-96) 4.82(4.48-6.68) 0.04(0.02-0.07) 316(87-742)
Low 041 78 29 44 3 2 94(79-99) 94(82-99) 91(75-98) 96(85-99) 14.66(4.88-43.98) 0.07(0.02-0.26) 29(5-73)
Intermediate  0.69 160 103 48 7 2 98(93-100) 87(76-95) 94(87-97) 96(86-100) 7.71(3.86-15.41) 0.02(0.01-0.09) 183(41-354)
High 0.86 285236 23 19 7 97(94-99) 55(39-70) 93(88-95) 77(58-90) 2.15(1.54-3.00) 0.05(0.02-0.11) 395(122-887)
P 0.201 < 0.05 0.174 < 0.05 < 0.05

Abbreviations: FN=false negative; FP=false positive; TN=true negative; TP=true positive; NPV=negative predictive value; PPV=positive predictive value;
—LR=positive likelihood ratio; +LR=negative likelihood ratio; CACS=coronary artery calcium score. Values in parentheses represent 95% CI. a: Based on CCA.
b: Median (quartiles)
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Fig.1 Comparison of UDFM and DCS in symptomatic patients
A: More than half (53%) of the patients were classified as intermediate pre-test probability group using UDFM, compared with 54% as
high using DCS. The bars indicated the 95% CI. "P < 0.05, vs UDFM. B: The CCA results revealed that most (74%) of the patients had
= 50% stenosis. "P < 0.05, vs UDFM
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