oislkal e sh) 2] - A 34 W A1 &, 2000 39

Aot olzbujel sjejetad Uizetaa ! aeivtsto)et EAIs
OIS - HII - HUX - BAZ - BEI| - 0|US' - O|WH - UIF* - 0]UZ”

Long-term Prognostic Value of Dipyridamole Stress Myocardial SPECT

Dong Soo Lee, M.D., Gi Jeong Cheon, M.D., Myung Jin Jang, M.S., Won Jun Kang, M.D,,
June-Key Chung, M.D., Myoung Mook Lee, M.D.;)! Myung Chul Lee, M.D,,
Wee Chang Kang, Ph.D.” and Young Jo Lee, M.D.’

Department of Nuclear Medicine and Internal Medicine,' Seoul National University College of Medicine,
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Department of Statistics,” Seoul National University College of Natural Sciences, Seoul, Korea

Abstract

Purpose: Dipyridamole stress myocardial perfusion SPECT could predict prognosis, however, long-term
follow-up ‘showed change of hazard ratio in patients with suspected coronary artery disease. We investi-
gated how long normal SPECT could predict the benign prognosis on the long-term follow-up. Materials
and Methods: We followed up 1169 patients and divided these patients into groups in whom coronary
angiography were performed and were not. Total cardiac event rate and hard event rate were predicted
using clinical, angiographic and SPECT findings. Predictive values of normal and abnormal SPECT were
examined using survival analysis with Mantel-Haenszel method, multivariate Cox proportional hazard
model analysis and newly developed statistical method to test time-invariance of hazard rate and changing
point of this rate. Results: Reversible perfusion decrease on myocardial perfusion SPECT predicted higher
total cardiac event rate independently and further to angiographic findings. However, myocardial SPECT
showed independent but not incremental prognostic values for hard event rate. Hazard ratio of normal
perfusion SPECT was changed significantly (p<0.001) and the changing point of hazard rate was 4.4 years
of follow up. However, the ratio of abnormal SPECT was not. Conclusion: Dipyridamole stress myocar-
dial perfusion SPECT provided independent prognostic information in patients with known and suspected
coronary artery disease. Normal perfusion SPECT predicted least event rate for 4.4 years. (Korean J Nucl
Med 2000;34:39-54)

Key Words: Myocardial SPECT, Cardiac event, Prognosis, Dipyridamole stress, Proportional hazard ratio
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SPECT studies were excluded because SPECT findings were used for the preparation of

revascularization.
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Table 1. Clinical Characteristics of the Patients who Showed Normal

Perfusion SPECT
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or Abnormal Findings on Myocardial

Myocardial SPECT Normal (%) Abnormal (%) p-value*
Number 486 683
Age 58.9+10.1 60.3+10.2 ns.!
Sex (Male) 239 (49) 471 (69) <0.001
Hypertension 289 (60) 327 (48) <0.001
Diabetes Mellitus 140 (29) 183 (27) n.s.
Previous
Myocardial Infarction 17 (3.5) 211 (31) <0.001
Smoking 122 (25) 322 47) <0.001
Hypercholesterolemia 96 (20) 111 (16) ns.
Exercise ECG (n=358) 81 (54) 124 (60) n.s.
Clinical Symptom
Typical 69 (14) 448 (66) <0.001
Atypical 244 (50) 185 (27) <0.001
Asymptomatic 173 (36) 50 (7.3) <0.001
Coronary Angiography (n=559)
Normal 55 (47) 74 (17) <0.001
One vessel 33 (28) 156 (35) ns
Two vessel 25 (22) 135 (31) 0.08
Three vessel 3 (2.6) 78 (18) <0.001

* Chi sqare test was used to calculate p values. Difference was considered significant when p value was less

than 0.05.

' hs., not significant.

s
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Table 2. Cardiac Event and Annual Event Rates in the Patients
Normal and Abnormal SPECT Findings.

43

with Suspected Coronary Artery Disease with

SPECT Normal Abnormal
Number 486 683
Mean follow-up 39421 ear 34+2.1 year
Soft cardiac event 10 59
Hard cardiac event 7 32
Annual total cardiac event rate 0.90%/year 3.92%/year
Annual hard event rate 0.37%/year 1.38%/year
p<0.01 by X “-test.
5 5
‘ B = Normal SPECT = wm Persistent Decrease
-] 4 S 4
N O Abnormal SPECT 2 O Reversible Decrease
S X
P 3 < 3
N e
E 2 2 2
c €
[
@ 1 | g
0 0
Total event Hard event Total event Hard event
A Cardiac Event B Cardiac Event
Fig. 2.

(A) Yearly total and hard event rates among the patients showing normal or abnormal SPECT findings.
Statistical difference (chi square test, p<0.01) was found in both the total event rates and in hard event
rates. (B) Yearly total and hard event rates by SPECT findings. Reversible perfusion decrease included

partially reversible perfusion decreases. Total and hard event rates were significantly higher in patients
having reversible perfusion decrease.
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Table 3A. Predictive Values of Parameters for Total Cardiac Events by Univariate Cox Proportional Hazard

Model.

Variables Odds Ratio CIlL* p-value
Age 0.994 0.976-1.013 ns.’
Sex 1.065 0.722-1.572 ns.
Hypertension 0.927 0.631-1.363 ns.
Diabetes Mellitus 1.305 0.861-1.977 n.s.
Previous
Myocardial Infarction 1.904 1.271-2.8352 0.001
Smoking 1.332 0.907-1.956 n.s.
Hypercholesterolemia 1.114 0.689-1.801 ns.
Clinical Symptom 3.883 2.471-6.101 0.001
Exercise ECG 9.826 2.350-41.093 0.002
Coronary Angiography

One vessel 1.928 1.280-2.905 0.002

Two vessel 2.083 1.346-3.223 0.001

Three vessel 5.642 3.676-8.659 0.0001
SPECT

Reversible decrease 4218 2.696-6.599 0.0001

Persistent decrease 0.647 0.314-1.331 ns.

# (.1, confidence interval;, ' n.s., not significant.

Table 3B. Predictive Values of Parameters for Total Cardiac Events by Multivariate Cox Proportional -Hazard

Model*

Variables Odds Ratio clL’ p-value
Age 0.983 0.826-1.856 ns.t
Sex 0.676 0.412-1.108 ns.
Hypertension 1.238 0.826-1.856 ns.
Diabetes Mellitus 1.335 0.862-2.067 ns.
Previous
Myocardial Infarction 0.779 0.479-1.269 n.s.
Smoking 0.982 0.597-1.617 n.s.
hypercholesterolemia 0.862 0.518-1.436 n.s.
Clinical Symptom 1.869 1.162-3.005 0.010
Coronary Angiography

One vessel 5.095 2.506-10.359 0.001

Two vessel 5.399 2.613-11.158 0.001

Three vessel 12.816 5.891-27.883 0.001
SPECT

Reversible decrease 1.965 1.077-3.588 0.027

Persistent decrease 0.976 0.389-2.449 ns.

* Exercise ECG was deleted because the number of patients in whom exercise ECG was performed were too
small (358 among 1169 patients); f Cl1, confidence interval; i n.s., not significant.
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Table 4A. Predictive Values of Parameters for Cardiac Hard Events by Univariate Cox Proportional Hazard

Model

Variables Odds Ratio C.L p value
Age 1.010 0.978-1.043 n.s.
Sex 1.814 0.913-3.846 n.s.
HT 1.038 0.553-1.949 n.s.
DM 1.360 0.698-2.650 n.s.
Previous Ml 3.304 1.613-5.707 0.001
Smoking 2.384 1.239-4.568 0.009
Hypercholesterolemia 2.167 1.113-4.219 0.02
Clinical Sx. 2.818 1.449-5.480 0.002
Exercise ECG 6.967 0.899-54.016 ns.
CAG

One vessel 1.271 0.601-2.688 n.s.

Two vessel 1.352 0.596-3.065 n.s

Three vessel 9.304 4.875-17.759 0.0001
SPECT

Reversible decrease 4273 2.011-8.929 0.0001

Persistent decrease 0.439 0.106-1.826 ns.

MI, myocardial infarction; DM, diabetes mellitus; HT, hypertension; Sx, symptoms; CAG, coronary
angiography; C.I, confidence interval; n.s., not significant.

Table 4B. Predictive Values of Parameters for Cardiac Hard Events by Multivariate Cox Proportional Hazard

Model*

Variables Odds Ratio Cl p-value
Ag 1.005 0.971-1.040 n.s.
Sex 1.263 0.517-3.086 n.s.
HT 1.548 0.789-3.038 n.s.
DM 1.494 0.737-3.030 n.s.
MI 1.425 0.660-3.077 ns.
Smoking 1.733 0.752-3.993 ns.
hypercholesterolemia 2.579 1.247-5.333 0.011
Clinical Sx 1.534 0.757-3.107 n.s.
CAG

One vessel 1.805 0.605-5.386 n.s.

Two vessel 1.791 0.569-5.634 n.s.

Three vessel 7.083 2.365-21.211 0.001
SPECT

Rereversible decrease 1.805 0.662-4.925 ns.

Persistent decrease 0.415 0.075-2.288 n.s.

M1, myocardial infarction, DM, diabetes mellitus; HT, hypertension; Sx, symptoms; CAG, coronary
angiography; C.I, confidence interval, n.s., not significant, * Exercise ECG was deleted because the number
of patients in whom exercise ECG was performed were too small (205 among 1169 patients).
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