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HERC COVERAGE GUIDANCE 

PET is not recommended for coverage for screening or diagnosis of coronary artery disease 
(CAD) (strong recommendation). 

Single photon emission computed tomography (SPECT) is not recommended for coverage for 
screening for CAD in asymptomatic patients (strong recommendation). 

Stress SPECT is not recommended for coverage for diagnosis or risk stratification of CAD 
(strong recommendation)—except in patients for whom stress ECHO is contraindicated, is 
unavailable or would provide suboptimal imaging.* 

*i.e. pre-existing cardiomyopathy, baseline regional wall motion abnormalities, left bundle 
branch block, paced rhythm, unsuitable acoustic windows due to body habitus, inability to utilize 
dobutamine in a setting where exercise is not possible or when the target workload is not achievable. 

Note: Definitions for strength of recommendation are provided in Appendix A GRADE Element 

Description 

RATIONALE FOR GUIDANCE DEVELOPMENT 

The HERC selects topics for guideline development or technology assessment based 

on the following principles: 

 Represents a significant burden of disease 

 Represents important uncertainty with regard to efficacy or harms 

 Represents important variation or controversy in clinical care 

 Represents high costs, significant economic impact  

 Topic is of high public interest 

Coverage guidance development follows to translate the evidence review to a policy 

decision. Coverage guidance may be based on an evidence-based guideline developed 

by the Evidence-based Guideline Subcommittee or a health technology assessment 

developed by the Heath Technology Assessment Subcommittee. In addition, coverage 

guidance may utilize an existing evidence report produced by one of HERC’s trusted 

sources, generally within the last three years. 
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EVIDENCE SOURCE 

Washington State Health Care Authority Health Technology Assessment Program. 

(2013). Cardiac Nuclear Imaging. Olympia, WA: Health Technology Assessment 

Program. Retrieved December 2, 2013, from 

http://www.hca.wa.gov/hta/Pages/nuclear.aspx 

The summary of evidence in this document is derived directly from this evidence 

source, and portions are extracted verbatim.  

SUMMARY OF EVIDENCE 

 Clinical Background 

Coronary artery disease (CAD) is among the most common chronic conditions in the 

U.S., affecting over 16 million adults. Due to its prevalence, and because several 

options (e.g., surgery, medication) exist to reduce CAD-related morbidity and mortality, 

accurate diagnosis and/or risk stratification of CAD is critical. Currently the definitive 

standard for diagnosis is invasive coronary angiography. Because angiography primarily 

documents the anatomic presence of significant stenosis rather than identifying the 

“culprit” lesions likely to cause an adverse cardiovascular event, a growing number of 

non-invasive tests have been developed to identify CAD lesions significant enough to 

affect the flow of blood to the heart (i.e., myocardial perfusion). These functional tests 

are typically performed under exercise- or pharmacologically induced stress to 

determine whether blood flow deteriorates when the stressor is introduced. 

The most common tests of cardiac function include the stress-electrocardiogram (ECG), 

or treadmill test (ETT), which measures cardiac activity via electrical signals, and the 

echocardiogram (ECHO), which uses ultrasound to measure abnormalities in heart wall 

motion using 2-dimensional imagery. ETT has fallen out of favor for use in patients at 

higher risk of CAD, however, as it has relatively low sensitivity in these patients, while 

stress-ECHO has been found to lack precision in detecting single-vessel versus multi-

vessel disease and may produce suboptimal imagery in obese patients, those with 

chronic respiratory conditions, and patients with chest deformities or pre-existing 

myocardial damage. 

To address some of these concerns, “nuclear imaging tests” have been developed to 

provide perfusion data in a broader spectrum of patients. The most longstanding of 

these is single photon emission computed tomography (SPECT), which uses a 

radioactive tracer and gamma camera to obtain 3-dimensional images of tracer uptake; 

areas of poor uptake are associated with abnormal levels of perfusion. Positron 

emission tomography (PET) scanners are also used with a radiotracer, and are felt by 

some to provide better image resolution in heavier patients and those with dense breast 

http://www.hca.wa.gov/hta/Pages/nuclear.aspx
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tissue. So-called “hybrid” modalities have also been introduced to visualize both 

perfusion abnormalities and anatomic lesions using CT or MRI imagery in addition to 

nuclear testing. 

There are trends in the use of cardiac nuclear imaging tests that are currently points of 

controversy, however. For one, the use of nuclear imaging for cardiovascular testing 

has grown substantially in recent years. In addition, questions have been raised about 

the appropriateness of nuclear imaging in certain populations. A substantial decrease in 

the prevalence of abnormal findings on such tests has been observed over time, due in 

part to greater recognition and treatment of cardiac risk factors but also to possible 

changes in referral patterns. This combination of substantial growth in utilization of 

cardiac nuclear imaging and declining rates of “positive” test results raises questions 

about the populations and indications for which such testing is appropriate.  

 Evidence Review 

In the Washington HTA report, “symptomatic” means a patient with symptoms 

suggestive of myocardial ischemia (symptoms not specified). Risk categories of low, 

moderate and high were defined by the authors based on the Diamond-Forrester model 

of pretest probability, which incorporates age, gender and type of chest pain. These 

categories equate to probability ranges of <10%, 10-90% and >90% respectively. 

However, when other risk classification systems were used in the included studies, that 

information was utilized and reported by the authors. 

Comparative Clinical Effectiveness 

Asymptomatic Patients at High Risk of CAD 

The one available study assessing the impact of cardiac nuclear imaging in 

asymptomatic, high-risk patients found no difference between SPECT screening and no 

screening in mortality or cardiovascular events, although many patients in both groups 

received subsequent stress testing for clinical reasons over approximately 5 years of 

follow-up. SPECT screening did increase the short-term rates of referral for angiography 

and revascularization vs. no screening. 

Symptomatic Patients at Low-to-Intermediate Risk of CAD 

Correlation of Imaging Study Findings with Mortality and Cardiovascular Events 

Rates of mortality and major cardiac adverse events (MACE) did not generally differ 

between imaging modalities in available studies. Patients in the WOMEN study, an RCT 

of 772 women randomized to SPECT or ETT-based testing strategies were at very low 

CAD risk. The rates of all major adverse cardiovascular events at 2 years were 1.7% 

and 2.3% for ETT and rest/stress SPECT respectively, but this difference was not 
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significant (Hazard Ratio [HR]: 1.3; 95% CI: 0.5, 3.5; p=.59). The rate of 

revascularization also did not statistically differ between groups. 

The long-term prognostic value of exercise SPECT, exercise ECHO, ETT, and clinical 

parameters was measured in a single cohort of 248 patients who were followed for a 

mean of 3.7 years. A total of 64 MACE occurred during follow-up. In multivariate 

analyses examining the incremental impact of (1) clinical + ETT data; (2) data in (1) + 

rest ECHO data; (3) data in (1) + exercise ECHO data; and (4) data in (1) + exercise 

SPECT data on predicting MACE events, the area under the curve1 did not statistically 

differ between the SPECT and ECHO models (0.78 and 0.77 respectively), but was 

significantly (p<.05) higher than the base model (0.68) or the rest ECHO model (0.72). 

One study evaluated the impact on all-cause mortality of normal findings on stress-only 

vs. stress/rest SPECT protocols in nearly 17,000 low-to-intermediate risk patients 

followed for a median of 4.5 years. Annualized unadjusted mortality rates were 

statistically-significantly greater in the stress/rest group (2.92% vs. 2.57% for stress-

only, p=.02); however, this difference was no longer apparent after multivariate 

adjustment for differences in baseline characteristics. The authors conclude that a 

stress/rest protocol may be unnecessary in lower-risk individuals.  

Downstream Testing and Clinical Decision-Making 

The impact of testing on downstream resource utilization and clinical decisions was 

evaluated only in the WOMEN study. Over 2 years of follow-up, repeat testing with the 

same modality was more frequent in the SPECT group vs. ETT (9% vs. 3%), although 

this difference was not statistically tested. However, 18% of women randomized to ETT 

crossed over to SPECT during follow-up. The overall rate of referral to angiography was 

higher in the ETT group (9.0% vs. 5.5% for SPECT, p<.0001). Changes in the use of 

nitrates, beta-blockers, and antidepressant therapies during follow-up did not differ 

between the two arms in the study. 

Health-related Quality of Life 

The impact of testing on health-related quality of life (HrQOL) also was examined only in 

the WOMEN study. Similar proportions of women in each treatment group reported 

“excellent” or “very good” QoL as well as “best” or “average” life satisfaction, with no 

statistical differences between groups. There were also no statistically-significant 

differences between ETT and SPECT groups in relation to changes in any of the 

subscales. 

 

                                                      
1
 This measure refers to the receiver operating characteristic (ROC) curve, a figure depicting the power of 

a diagnostic test. It includes both test sensitivity and specificity. A ROC curve for a perfect test has an 
area under the ROC curve of 1.0, while a test that performs no better than chance has an area under the 
curve of 0.5.  
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Symptomatic Patients at High Risk of CAD 

Correlation of Imaging Study Findings with Mortality and Cardiovascular Events 

In high risk populations, some differences in event rates by modality were apparent. An 

RCT of ETT vs. SPECT in 457 intermediate-to-high risk patients focused primarily on 

the period between testing and diagnosis, but did report on the rate of revascularization, 

which occurred more frequently in the ETT group (18% vs. 11% for SPECT, not 

statistically tested). In the “SPARC” registry, a study comparing short-term outcomes of 

PET, SPECT and coronary CT angiography (CCTA), revascularization rates at 90 days 

did not materially differ between PET and SPECT, regardless of whether findings were 

mildly or moderately-severely abnormal. Neither of these studies evaluated longer term 

outcomes such as mortality or cardiovascular events.  

Another study assessed the prognostic value of both dobutamine ECHO and 

dobutamine SPECT in 301 patients who were unable to exercise and were at 

intermediate-to-high risk of CAD; patients were followed for a mean of 7.3 years. Event-

free survival was significantly better for patients with normal vs. abnormal findings on 

both tests, and did not differ statistically between tests. In multivariate models based on 

clinical data, stress testing, and imaging results, abnormal findings on either SPECT or 

ECHO were the strongest predictors of both cardiac death (HR [95% CI]: 4.4 [1.2, 21.0] 

and 3.4 [1.2, 12.0] for SPECT and ECHO respectively) and cardiac events (3.1 [1.1, 8.9] 

and 2.6 [1.1-6.2] respectively). 

Downstream Testing and Clinical Decision-Making 

Two studies reported on the effects of testing on downstream resource use and/or 

clinical decisions. Of the 207 patients randomized to ETT in one RCT, a total of 146 

(71%) were referred for further testing (47% to angiography and 23% to stress ECHO). 

In contrast, further testing was requested in only 16% of patients randomized to SPECT, 

all of which were angiography procedures (p<.0001 for the comparison). ETT also 

appeared to generate more false-positives for significant CAD. Only 38% of ETT 

patients referred to angiography were revascularized, vs. 66% of SPECT patients so 

referred (p<.05). 

In a registry study, referral for angiography occurred in a greater percentage of PET 

patients (11.1% vs. 4.3% for SPECT; p<.001). In multivariate analyses controlling for 

patient characteristics, comorbidities, and testing location, imaging modality was 

significantly and positively correlated with referral to angiography for PET (OR: 5.0; 95% 

CI: 1.0, 24.4) in comparison to SPECT. Neither PET nor SPECT were associated with 

significant medication changes. 

Health-Related Quality of Life 

There were no studies in symptomatic, high-risk individuals that reported on the impact 

of cardiac nuclear imaging tests on HrQoL.  
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Known CAD 

Correlation of Imaging Study Results with Mortality and Cardiovascular Events 

One comparative cohort study compared the rate of revascularization in 2,951 patients 

with known CAD and left ventricular dysfunction and (1) who had been tested with 

SPECT before referral for angiography; (2) were tested with SPECT only after a positive 

angiography; or (3) had no SPECT before or after angiography. The rate of 

revascularization differed significantly (p=.001) among groups, with the lowest rate of 

35.8% seen in postangiography SPECT patients, 45.6% in patients who had SPECT 

pre-angiography, and 53.2% among patients undergoing angiography with SPECT 

neither before nor afterward. 

Downstream Testing and Clinical Decision-Making 

In one study, 100 consecutive patients, 79% of whom had known CAD, underwent rest-

stress PET perfusion testing. Physicians were first queried on proposed patient 

management strategies without PET perfusion data; actual patient management was 

measured 4 weeks after PET. Proposed patient management was altered in 78% of 

patients. Most prominently, conservative medical management was initially proposed in 

28% of patients; after PET testing, 76% were managed this way in actuality. In addition, 

use of angiography to guide treatment via PTCA was proposed in 6%, but was 

performed in 20% after PET testing. 

Health-Related Quality of Life 

There were no studies in patients with known CAD that reported on the impact of 

cardiac nuclear imaging tests on HrQoL. 

No comparative studies evaluating the impact of serial nuclear imaging in asymptomatic 

patients with known CAD were identified. 

Mixed Populations 

The largest number of studies was available for populations that did not fit neatly into 

the categories described above. They represented a true “mix” of patients based on 

relatively uniform distributions by risk or pretest probability, presence or absence of 

symptoms, and/or inclusion of patients with known vs. suspected CAD. A total of 10 

studies were identified.  

Correlation of Imaging Study Results with Mortality and Cardiovascular Events 

Data on mortality and cardiovascular events were available in 8 studies. The Cost-

Effectiveness of Functional Cardiac Testing (CeCAT) Trial was an RCT comparing 

multiple diagnostic strategies—rest-adenosine stress SPECT, ECHO (dobutamine 

stress), adenosine stress cardiac magnetic resonance imaging (cardiac MR), and direct 

referral to angiography—among 898 primarily high-risk patients with known or 

suspected CAD and stable symptoms of ischemia who were referred to a tertiary center 
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in the UK for angiography and were followed for 18 months. In this study, the number of 

total, cardiac, and noncardiac deaths did not statistically differ by imaging modality. 

When compared with the referent angiography group, the number of nonfatal adverse 

cardiac events did not differ for SPECT or cardiac MR, but was statistically-significantly 

higher for ECHO (relative risk [RR]: 1.95; 95% CI: 1.23, 3.08; p=.012), primarily 

because of more admissions for chest pain. When the number of patients reporting 

adverse cardiac events was compared, however, no significant differences were 

observed (one patient in the ECHO group was responsible for seven hospital 

admissions). 

Findings from a study comparing PET and SPECT were somewhat mixed. No 

differences in cardiovascular mortality or the rate of MI were observed between groups. 

However, the rates of CABG (3.4% vs. 7.8%, p<.01) and any revascularization (6.0% 

vs. 11.4%, p<.01) were statistically-significantly lower for PET vs. the internal (identified 

by report authors) SPECT control group. The rate of any revascularization was also 

significantly lower in comparison to the external (using results from another published 

trial) SPECT control group (6.0% vs. 13.0%, p<.0001). 

Three cohort studies comparing the prognostic ability of SPECT and ECHO generally 

showed comparable results for both tests. No statistical differences between imaging 

modalities in event rates or event-free survival were observed in 2 studies. In the third, 

an evaluation of exercise stress ECHO vs. exercise stress SPECT in 206 symptomatic 

veterans who received both tests and were followed for up to 10 years, moderate-to-

large ischemia on ECHO was the strongest independent predictor of overall mortality 

(RR: 6.2; p<.0001), cardiovascular death (RR: 17.6; p=.01), congestive heart failure 

(RR: 17.4; p=.0005), or sudden death (RR: 26.8; p=.003). The presence of moderate-to-

large fixed defects on SPECT was the strongest independent predictor of nonfatal MI 

(RR: 8.1; p=.0002) and unstable angina (RR: 3.0; p=.005).  

One study assessed the predictive capability of functional data from ETT, exercise 

stress SPECT, and the “Gensini score” from angiography evaluation in 732 patients 

who were followed for a mean of 3.5 years. Abnormal results on SPECT and the 

Gensini score were significantly (p≤.01) associated with poorer event-free survival, 

while ETT data were not. Analyses of the receiver operator curve (ROC) for events 

indicated that SPECT was the strongest independent predictor of events (0.67 vs. 0.61 

and 0.46 for Gensini score and ETT, p<.05). 

Downstream Testing and Clinical Decision-Making 

A total of three studies examined the impact of cardiac nuclear imaging on further 

testing and clinical decision-making. In the CeCAT trial, the proportions of patients in 

the SPECT, ECHO, and cardiac MR groups who were referred to angiography ranged 

between 75-80% and did not statistically differ between groups; in addition, decisions on 
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further invasive or medical management were also similar. The rate of referral to 

angiography in the study comparing PET and SPECT was statistically-significantly lower 

for PET (13%) in comparison to both the internal (identified by report authors) and 

external (using results from another published trial) SPECT groups (31% and 34% 

respectively, p<.0001). The rate of angiography negative results was also significantly 

lower for PET vs. internal SPECT controls (5.2% vs. 15.6%, p<.0001). 

Finally, a hypothetical referral rate to angiography was assessed in 955 patients 

undergoing ETT and rest-exercise stress SPECT. Algorithms using ETT data alone, 

SPECT data alone, and a combination of the 2 tests were applied. An estimated 27% of 

patients would have been referred to angiography based on ETT results alone, vs. 13% 

for SPECT data alone and 12% using both ETT and SPECT data (p<.01 for both 

comparisons to ETT alone). Findings were similar when compared among patients 

without known CAD. 

Health-Related Quality of Life 

HrQoL was assessed in the CeCAT trial. While some statistically-significant differences 

were noted in certain subscales at particular time points, improvements in HrQoL were 

clinically comparable across testing groups for all measures. 

Diagnostic Accuracy 

A total of 8 studies were available that examined the accuracy of cardiac nuclear 

imaging tests in relation to a functional reference standard. This is currently believed to 

be a more accurate method to determine whether a defect noted on non-invasive 

imaging relates to CAD that is functionally-significant—that is, likely to be the cause of 

an adverse cardiovascular event if not treated. Recent research has raised questions 

about the use of anatomic data on angiography to confirm findings of functional tests 

such as ECHO, SPECT, and PET. There is nevertheless a large body of evidence 

evaluating the accuracy of noninvasive functional tests using visualization of coronary 

arteries as the reference standard. 

One of the most widely-cited meta-analyses compared the diagnostic accuracy of 

exercise ECHO and exercise SPECT based on 44 studies. Pooled sensitivity of the 2 

tests was similar (85% and 87% for ECHO and SPECT respectively), but pooled 

specificity was rated higher for ECHO (77% vs. 64% for SPECT, p<.05). However, 

substantial heterogeneity in study populations, imaging protocols, and SPECT 

radiotracers was noted for this sample; subsequent reanalysis with controls for 

heterogeneity found no statistical differences between the tests. 

Methods to assess diagnostic accuracy have also evolved, and feature newer 

techniques designed to capture the natural correlation between sensitivity and 

specificity. A recent meta-analysis using newer bivariate methods found that ECHO was 
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slightly more sensitive than SPECT (87% vs. 83% respectively), while SPECT was 

somewhat more specific (77% vs. 72% for ECHO). An additional bivariate meta-analysis 

using a much larger set of 113 SPECT studies found greater sensitivity (88%) and 

similar specificity (76%), although other commentators have noted that the older SPECT 

studies included in this review were subject to “verification bias” (i.e., use of the 

reference standard only in test-positive or other selected individuals), which tends to 

inflate sensitivity and may also reduce specificity. This meta-analysis also included 

estimates of diagnostic accuracy from 9 PET studies (pooled estimates of 93% and 

81% for sensitivity and specificity respectively). 

Finally, a third recent meta-analysis estimated diagnostic performance from 114 SPECT 

and 15 PET studies. SPECT sensitivity was similar to that reported elsewhere (88%), 

but specificity was somewhat lower (61%). Sensitivity and specificity for PET was 

estimated to be 84% and 81% respectively.  

Other Outcomes 

Extracardiac Findings 

With the enhanced imagery available for many noninvasive tests, incidental findings 

outside of the area of interest can be problematic given the additional resources 

required for investigation. The reported rate of incidental extracardiac findings is very 

low with nuclear imaging tests given the limited field of detection, however; most 

available studies are limited to case reports of mediastinal masses. One recent study 

compared the rate of such findings between CCTA and SPECT in 479 patients; 

extracardiac findings requiring further investigation were detected in 7% of CCTA 

patients but in no SPECT patients (p=.0001). Another analysis examined images of 

2,155 patients undergoing SPECT studies, 6 (0.3%) of whom had extracardiac findings 

requiring follow-up. Four of the 6 patients had malignancies requiring further treatment. 

No PET studies reported on extracardiac findings.  

While SPECT itself is associated with a low rate of extracardiac findings, the increasing 

use of CT for attenuation correction may result in increased detection of these findings. 

In a cohort study assessing prevalence of extracardiac findings from 582 SPECT/CT 

studies, a total of 400 (68.7%) included noncardiac findings, 196 (33.7%) of which were 

felt to be potentially relevant. 

Equivocal/Indeterminate Results 

While equivocal or indeterminate findings are possible with any diagnostic test, these 

results are rarely published. A recent systematic review of nearly 1,200 diagnostic 

accuracy studies found that 35% reported the presence of inconclusive results. 

Inconclusive results were reported in only one of the studies in this report. In the CeCAT 
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trial comparing SPECT with ECHO, cardiac MR, and angiography, rates of equivocal 

findings were 4.0%, 6.6%, 6.6% and 2.0% respectively. 

Risks of Testing 

Patients appear to be at minimal immediate risk from cardiac nuclear imaging tests in 

and of themselves, although harms data are reported in only a small number of 

comparative studies. The risks that are reported are related primarily to the stressor 

employed (i.e., exercise or pharmacologic stress). 

Comparative Data on Testing Risks 

Only 2 studies compared adverse effects of multiple testing modalities. In the WOMEN 

study that randomized patients to ETT or exercise SPECT, no statistically significant 

differences between groups were noted in rates of chest pain, dyspnea, or fatigue after 

testing. In the CeCAT trial comparing SPECT, ECHO, cardiac MR, and angiography, 

specific reasons for failed tests were recorded. Failure to complete the test due to 

adverse effects occurred in 4 ECHO patients (1.8%), due to vasovagal reactions, blood 

pressure changes and dyspnea; no patient failed to complete SPECT due to adverse 

effects. 

Adverse Effects by Stressor 

Information on adverse effects attributed to specific stressors was obtained from 15 

studies. Regardless of the comparisons made, events were typically described as non-

serious and resolved once the stressor infusion ended. Reported ranges of adverse 

effects were similar across pharmacologic agents. Limited data suggest lower rates of 

adverse effects for exercise vs. pharmacologic stress in the 2 studies making this 

comparison, although statistical comparisons were not available for all event types. 

Radiation Exposure 

Potential adverse health effects associated with radiation exposure are important 

factors to consider in the evaluation of cardiac nuclear imaging tests, particularly 

because patients may already be exposed to radiation at other points along the 

diagnostic pathway (e.g., CCTA, angiography), cumulative radiation dose may be 

substantial in patients receiving serial imaging studies, and imaging alternatives such as 

ECHO and cardiac MR exist that do not involve radiation. Radiation dose is a measure 

of ionizing energy absorbed per unit of mass, expressed as units of Gy (Gray) or mGy; it 

often is quoted as an equivalent “effective” dose to major organs in the scanned area, in 

units of Sv (Sievert) or mSv. For x-rays, the radiation type produced by CT scanners, 1 

mSv = 1 mGy. Average total effective dosages for SPECT range from 7 to 30 mSv, 

while for PET and CCTA the range is 2 to 14 mSv, and for invasive coronary 

angiography the range for is 5 to 7. While exposure to ionizing radiation at these levels 
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is associated with potential increase in cancer risk, the latency period for the 

development of such cancers may range from 10 to 40 years for solid tumors depending 

on the age and sex of the patient being tested. The intended use of cardiac imaging 

tests then becomes a critical consideration.  

Differential Effectiveness/Safety for Key Patient Subgroups 

The comparative impact of cardiac nuclear imaging tests vs. alternative testing 

strategies in certain subgroups is presented below.  

Patient Age, Sex, Race or Ethnicity, and Comorbidities 

A single comparative cohort study was available that assessed all-cause mortality for 

stress only vs. stress-rest SPECT (n=16,854) in specific subgroups over a mean of 4.5 

years of follow-up. On a univariate basis, stress-rest protocols were associated with a 

statistically-significantly higher mortality rate in older (age >65) individuals, men, 

patients with a BMI <30 kg/m2, and patients with diabetes. However, after multivariate 

adjustment for baseline characteristics, no statistically-significant differences remained. 

Several large cohort studies and meta-analyses have assessed the performance of 

SPECT in certain patient subgroups. For example, several studies have found that 

SPECT’s diagnostic and prognostic performance is similar for women and men. 

Comparable results have also been found in several large ECHO studies. A meta-

analysis of risk-stratification studies in over 13,000 patients age >65 years found that 

both stress SPECT and stress ECHO accurately risk-stratified patients vs. ETT. A 

multicenter cohort study of approximately 1,100 patients found that SPECT results were 

predictive of cardiac events in both Caucasian and African-American patients. 

Analyses comparing patients with and without diabetes suggest that, while diabetes is a 

predictor of mortality for any nuclear imaging result, SPECT testing provides 

incremental prognostic information in patients with and without diabetes alike. Multiple 

studies have found that SPECT is feasible and has comparable diagnostic and 

prognostic performance in normal-weight, overweight, and obese patients. Finally, a 

meta-analysis of SPECT and ECHO studies in hypertensive patients showed diagnostic 

accuracy similar to that observed in all patients with suspicion of CAD. 

Clinical Setting 

In a comparison of stress-only vs. stress-rest SPECT, mortality was initially statistically-

significantly higher in stress-rest patients in an inpatient setting. After multivariate 

adjustment, however, no significant differences remained. Limited additional data are 

available explicitly comparing the performance of SPECT by setting. One study 

evaluating the potential benefit of an emergency department chest pain clinic estimated 

that unnecessary hospitalizations would be reduced in 30% of patients and 

inappropriate discharges avoided in 6% through the use of a selective SPECT protocol. 
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Selection of Test by Primary Care vs. Specialty Physician 

No study assessed the impact of ordering specialty on patient outcomes, clinical 

decision-making, or costs. There are, however, several studies that have assessed the 

impact of specialty on whether ordered cardiac SPECT studies meet published 

appropriate use criteria (AUC). In a multicenter assessment of an online SPECT 

appropriateness classification system, one study found that the rate of inappropriate 

studies was statistically-significantly higher among non-cardiologists (19.5% vs. 13.2% 

for cardiologists, p<.0001). Similar findings have been observed in several single center 

studies. Of note, most inappropriate ordering of SPECT perfusion studies appears to 

have occurred in women, younger patients, and/or those without symptoms. 

Scan Vendor, Type of Assessment, Type of Radioisotope, and Type of Stressor 

No study assessed the impact of scan vendor or qualitative vs. quantitative assessment 

on patient outcomes, clinical decision-making, or costs. Most of the studies evaluating 

differences according to stressor type focused on rates of adverse effects of 

pharmacologic testing. The study that evaluated stress-only vs. stress-rest SPECT 

found no statistically-significant effects on mortality with subgroups defined by exercise 

vs. pharmacologic stress. 

Two studies examined the impact of different SPECT radiotracers on outcomes. In one, 

a total of 1,818 patients underwent exercise or pharmacologic stress SPECT with Tc-

99m sestamibi or Tc-99m tetrofosmin. Patients were followed for a mean of 1.5 years, 

during which no statistically-significant differences were observed between groups in 

the rates of overall mortality, cardiovascular mortality, or the composite endpoint of 

cardiovascular mortality or nonfatal MI. 

The other study compared mortality outcomes among 2,147 patients with known CAD 

undergoing pharmacologic stress SPECT with either Tc-99m sestamibi or Tc99m 

tetrofosmin who were followed for a median of 4 years. During follow-up, a total of 704 

all-cause deaths (493 cardiovascular-related) were reported. There was no significant 

difference in either overall or cardiovascular mortality between radiotracer groups on 

both an unadjusted and multivariate-adjusted basis. 

Analysis of Comparative Value 

Limited evidence is available that directly measured and compared the economic impact 

of non-invasive testing strategies for CAD. Three RCTs compared costs of SPECT to 

other imaging. In the only economic study performed in the US, an RCT of ETT vs. 

SPECT in 772 women at low-to-intermediate risk of CAD in 43 cardiology practices 

across the U.S., total mean costs of testing over 2 years were higher in the SPECT arm 

($643 vs. $338, p<.001), as the higher costs of initial SPECT testing outweighed the 

increased costs of downstream testing in the ETT arm. In another 2-year RCT 
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conducted in 457 primarily intermediate-risk patients in the UK, however, downstream 

testing costs were substantially higher in the ETT arm, leading to significantly higher 

total costs from randomization to diagnosis using National Health Service (NHS) 

estimates ($1,244 v $743 for SPECT, p<.001). The final UK RCT compared costs of 

initial and repeat testing, treatment, and adverse events over 18 months of follow-up for 

mixed-risk patients randomized to SPECT, ECHO, cardiac MR, or direct referral to 

angiography. Direct referral to angiography was the lowest-cost strategy. Incremental 

costs (relative to angiography) were similar for the SPECT and cardiac MR strategies 

(~$650), but were twice as high for patients in the ECHO group (~$1,250) due to a 

higher rate of hospital readmissions. 

Economic evidence for PET was limited to 2 studies. In one, an evaluation of planned 

vs. actual management before and after PET perfusion testing in 100 patients with 

known CAD, savings from reduced need for angiography were greater than the 

incremental costs of PET testing and revascularization, leading to overall savings of 

$240 per patient. In the other, a matched comparative cohort analysis of PET and 

SPECT, mean costs of all diagnostic testing were approximately $2,500 in both groups, 

but greater requirements for revascularization at 1 year led to higher total costs in the 

SPECT group ($5,937 vs. $4,110 for PET). 

Because evidence is limited comparing the short-term clinical consequences and costs 

for all relevant non-invasive strategies for CAD diagnosis, the authors of this report 

developed a decision-analytic model to provide additional information. The target 

population involved men and women with suspected or known CAD who had stable 

symptoms of myocardial ischemia (i.e., atypical or typical chest pain or other symptoms 

such as dyspnea). Model outcomes and costs were estimated over a 90-day period. 

The authors of the Washington HTA report developed 7 different strategies, alone and 

in combination, to capture a wide range of management approaches: 

1. ECHO, followed by invasive coronary angiography if ECHO is positive or 

inconclusive 

2. ETT, followed by angiography if ETT is positive or inconclusive 

3. SPECT, followed by angiography if ETT is positive or inconclusive 

4. PET, followed by angiography if ETT is positive or inconclusive 

5. ETT, followed by ECHO if ETT is positive or inconclusive, followed by 

angiography if the ECHO is positive or inconclusive 

6. ETT, followed by SPECT if ETT is positive or inconclusive, followed by 

angiography if the SPECT is positive or inconclusive 

7. ETT, followed by PET if ETT is positive or inconclusive, followed by angiography 

if the PET is positive or inconclusive 
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Because the underlying CAD prevalence varies in different patient populations, the 

authors calculate results of the identical testing strategies for a population with 10%, 

30%, 50% and 70% CAD prevalence. Comparing these results demonstrates the 

importance of the underlying prevalence on the relative balance of false negatives, false 

positives, rates of referral to angiography, and costs. For example, among a patient 

population with a CAD prevalence of 10%, the difference in false negatives between 

SPECT and ECHO almost vanishes (4 per 1,000). In contrast, the difference in false 

positives between SPECT and ECHO in a population with 50% CAD prevalence was 33 

per 1,000 but is increased to 60 per 1,000 when the underlying prevalence of CAD is 

only 10%. The relative differences in angiography referral, patients exposed to radiation, 

and costs also shift. 

The authors of this report have devised their own evidence rating system, and reach the 

following conclusions for specific populations: 

 Asymptomatic, high-risk individuals 

o SPECT vs. no screening – high certainty of a comparable net health 

benefit, low value 

o SPECT vs. ETT or ECHO – insufficient evidence 

o PET vs. any alternative – insufficient evidence 

 Symptomatic individuals at low-to-intermediate CAD risk 

o SPECT vs. ETT – moderate certainty of a comparable net health benefit, 

low value 

o SPECT vs. ECHO – high certainty of a comparable net health benefit, 

reasonable/comparable value 

o PET vs. any alternative – insufficient evidence 

 Symptomatic individuals at high CAD risk 

o SPECT vs. ETT – moderate certainty of a small net health benefit, 

reasonable/comparable value 

o SPECT vs. ECHO – high certainty of a comparable net health benefit, 

comparable/reasonable value 

o PET vs. any alternative – insufficient evidence 

 Known CAD 

o SPECT vs. ETT – insufficient evidence 

o SPECT vs. ECHO – high certainty of a comparable net health benefit, 

comparable/reasonable value 
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o PET vs. any alternative – insufficient evidence 

 [Evidence Source]  

 Evidence Summary 

In asymptomatic individuals at high risk of CAD, there is no evidence of benefit for 

SPECT screening compared to no screening. In symptomatic patients at low to 

intermediate risk of CAD, evidence is conflicting with regard to ability to predict 

mortality and cardiovascular events, with one study finding no difference between ETT 

and SPECT, and another finding that stress SPECT and stress ECHO were better 

predictors than ETT and rest ECHO. In symptomatic patients at high risk of CAD, 

evidence is conflicting regarding rates of revascularization in those who undergo ETT 

compared to SPECT. Prognostic value does not differ between stress ECHO and stress 

SPECT. In populations with mixed risk of CAD, stress SPECT, stress ECHO, stress 

CMR and angiography do not differ in subsequent death or patient reported adverse 

cardiac events. SPECT and ECHO have similar prognostic abilities, and those tests as 

well as cardiac MR result in similar proportions of referrals to angiography or change in 

medical management.  

With regard to diagnostic accuracy, SPECT and ECHO have similar sensitivity (83% to 

87%) and specificity (64% to 77%), although some analyses suggest that ECHO may 

be slightly more sensitive and SPECT may be slightly more specific. Extracardiac 

findings (which may require additional evaluation) are identified rarely with SPECT, and 

significantly less frequently than CCTA.  

Comparative evidence on the risks of various testing strategies is very limited, with the 

only apparent difference being that exercise stress has lower rates of adverse events 

than pharmacologic stress. SPECT has the highest radiation exposure of any testing 

strategy at a range of 7 to 30 mSv. SPECT appears to perform similarly in men and 

women, Caucasians and African-Americans, normal weight and obese patients, those 

with and without diabetes and those with and without hypertension.  

Evidence is conflicting regarding the value of ETT compared to SPECT. One study 

suggests that direct referral to angiography is the most cost effective strategy, with 

SPECT and cardiac MR being of moderate cost, and ECHO being the most costly. 

Another analysis finds that SPECT has low value compared to no screening in an 

asymptomatic population and compared to ETT in a low-to-intermediate risk population, 

and has comparable value compared to ECHO in all other populations. 

The evidence pertaining to PET is insufficient to draw conclusions for any outcome.  

 

http://www.hca.wa.gov/hta/Pages/nuclear.aspx
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GRADE-INFORMED FRAMEWORK 

The HERC develops recommendations by using the concepts of the Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) system. GRADE is a transparent and structured process for developing and 

presenting evidence and for carrying out the steps involved in developing recommendations. There are four elements that 

determine the strength of a recommendation, as listed in the table below. The HERC reviews the evidence and makes an 

assessment of each element, which in turn is used to develop the recommendations presented in the coverage guidance 

box. Balance between desirable and undesirable effects, and quality of evidence, are derived from the evidence 

presented in this document, while estimated relative costs, values and preferences are assessments of the HERC 

members. 

Indication/ 
Intervention 

Balance between 
desirable and 

undesirable effects 

Quality of 
evidence* 

Resource 
allocation 

Variation in 
values and 
preferences 

Coverage 
recommendation 

Rationale 

SPECT in 
asymptomatic 
at high risk of 
CAD 

No net benefit, potential 
harm of radiation 

High Moderate Low  
variability 

Not recommended for 
coverage (strong 
recommendation) 

Sufficient evidence of no 
net benefit, potential harms 
due to radiation, and higher 
cost.  

SPECT in 
symptomatic 
with low/mod 
risk of CAD 

Comparable to ETT and 
ECHO; potential harms 

from radiation 

Moderate 
(ETT) 

 
High 

(ECHO) 

Moderate Moderate 
variability 

Not recommended for 
coverage (strong 
recommendation) 

Sufficient evidence of no 
net benefit, potential harms 
due to radiation. ** 

SPECT in 
symptomatic 
with high risk 
of CAD 

Small health benefit 
compared to ETT, 

comparable to ECHO but 
potential harms from 

radiation 

Moderate 
(ETT) 

 
High 

(ECHO) 

Moderate Moderate 
variability 

SPECT vs. ETT 
Not recommended for 

coverage (weak 
recommendation) 

 
SPECT vs. ECHO 

Not recommended for 
coverage (strong 
recommendation) 

SPECT vs. ETT 
Sufficient evidence of small 
net benefit over ETT, may 
outweigh potential harms 
due to radiation, upgrading 
algorithmic derived 
recommendation against 
from “strong” to “weak”.  
 
SPECT vs. ECHO** 
Sufficient evidence of no 
net benefit, potential harms 
due to radiation. 
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Indication/ 
Intervention 

Balance between 
desirable and 

undesirable effects 

Quality of 
evidence* 

Resource 
allocation 

Variation in 
values and 
preferences 

Coverage 
recommendation 

Rationale 

SPECT in 
known CAD 

Unknown compared to 
ETT 

 
Comparable to ECHO 

but potential harms from 
radiation 

Insufficient 
(ETT) 

 
High 

(ECHO) 

Moderate Moderate 
variability 

Not recommended for 
coverage (strong 
recommendation) 

SPECT vs. ETT 
Insufficient evidence, but 
has potential risks of 
radiation exposure, unlike 
alternatives, and is higher 
cost. 
 
SPECT vs. ECHO** 
Sufficient evidence of no 
net benefit, potential harms 
due to radiation. 

PET in all 
populations 

Unknown compared to all 
interventions 

Insufficient High Low variability Not recommended for 
coverage (strong 
recommendation) 

Insufficient evidence; also 
has potential risks of 
radiation exposure, unlike 
alternatives and is higher 
cost.  

*The Quality of Evidence rating was assigned by the primary evidence source, not the HERC Subcommittee  

**Expert input let to the decision to recommend coverage for SPECT when stress echo may be contraindicated or provide suboptimal imaging, in 
the following circumstances: pre-existing cardiomyopathy, baseline regional wall motion abnormalities, left bundle branch block, paced rhythm, 
unsuitable acoustic windows due to body habitus, inability to utilize dobutamine in a setting where exercise is not possible or when the target 
workload is not achievable 

Note: GRADE framework elements are described in Appendix A 
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POLICY LANDSCAPE 

There were no quality measures that pertained to this topic identified when searching 
the National Quality Measures Clearinghouse. 

 

 

  

Coverage guidance is prepared by the Health Evidence Review Commission (HERC), HERC staff, and 

subcommittee members. The evidence summary is prepared by the Center for Evidence-based Policy at Oregon 

Health & Science University (the Center). This document is intended to guide public and private purchasers in 

Oregon in making informed decisions about health care services.  

The Center is not engaged in rendering any clinical, legal, business or other professional advice. The statements 

in this document do not represent official policy positions of the Center. Researchers involved in preparing this 

document have no affiliations or financial involvement that conflict with material presented in this document. 

http://www.qualitymeasures.ahrq.gov/
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Appendix A. GRADE Element Descriptions 

Element Description 

Balance between 

desirable and 

undesirable 

effects 

The larger the difference between the desirable and undesirable effects, the 

higher the likelihood that a strong recommendation is warranted. The narrower 

the gradient, the higher the likelihood that a weak recommendation is warranted 

Quality of 

evidence 

The higher the quality of evidence, the higher the likelihood that a strong 

recommendation is warranted 

Resource 

allocation 

The higher the costs of an intervention—that is, the greater the resources 

consumed—the lower the likelihood that a strong recommendation is warranted 

Values and 

preferences 

The more values and preferences vary, or the greater the uncertainty in values 

and preferences, the higher the likelihood that a weak recommendation is 

warranted 

 

Strong recommendation 

In Favor: The subcommittee is confident that the desirable effects of adherence to a 
recommendation outweigh the undesirable effects, considering the quality of evidence, cost and 
resource allocation, and values and preferences. 

Against: The subcommittee is confident that the undesirable effects of adherence to a 
recommendation outweigh the desirable effects, considering the quality of evidence, cost and 
resource allocation, and values and preferences. 

Weak recommendation 

In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation 
probably outweigh the undesirable effects, considering the quality of evidence, cost and resource 
allocation, and values and preferences, but is not confident.  

Against: The subcommittee concludes that the undesirable effects of adherence to a 
recommendation probably outweigh the desirable effects, considering the quality of evidence, cost 
and resource allocation, and values and preferences, but is not confident.  

Quality or strength of evidence rating across studies for the treatment/outcome
2
 

High: The subcommittee is very confident that the true effect lies close to that of the estimate of the 

effect. Typical sets of studies are RCTs with few or no limitations and the estimate of effect is 

likely stable. 

Moderate: The subcommittee is moderately confident in the effect estimate: The true effect is likely 

to be close to the estimate of the effect, but there is a possibility that it is substantially different. 

Typical sets of studies are RCTs with some limitations or well-performed nonrandomized studies 

with additional strengths that guard against potential bias and have large estimates of effects. 

Low: The subcommittee’s confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect. Typical sets of studies are RCTs with 

serious limitations or nonrandomized studies without special strengths. 

Very low: The subcommittee has very little confidence in the effect estimate: The true effect is likely 

to be substantially different from the estimate of effect. Typical sets of studies are nonrandomized 

studies with serious limitations or inconsistent results across studies.   

                                                      
2
 Includes risk of bias, precision, directness, consistency and publication bias  
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Appendix B. Applicable Codes 

CODES DESCRIPTION 

ICD-9 Diagnosis Codes 

402.0- 

402.9 

Hypertensive heart disease 

411.0 Postmyocardial infarction syndrome 

411.1 Intermediate coronary syndrome (impending infarction, preinfarction angina, 

preinfarction syndrome, unstable angina 

411.8 Other acute and subacute forms of ischemic heart disease 

411.81 Acute coronary occlusion without myocardial infarction 

411.89 Other acute and subacute forms of ischemic heart disease, other 

413.0 Angina decubitus (nocturnal angina) 

413.1 Prinzmetal angina (variant angina pectoris) 

413.9 Other and unspecified angina pectoris (NOS, cardiac, equivalent, of effort, angina 

syndrome, status anginosus, stenocardia, syncope anginosa) 

428.0 Congestive heart failure, unspecified 

428.1 Left heart failure 

428.20 Systolic heart failure, unspecified 

428.21 Acute systolic heart failure 

428.22 Chronic systolic heart failure 

428.23 Acute on chronic systolic heart failure 

428.30 Diastolic heart failure, unspecified 

428.31 Acute diastolic heart failure 

428.32 Chronic diastolic heart failure 

428.33 Acute on chronic diastolic heart failure 

428.40 Combined systolic and diastolic heart failure, unspecified 

428.41 Acute combined systolic and diastolic heart failure 

428.42 Chronic combined systolic and diastolic heart failure 

428.43 Acute on chronic combined systolic and diastolic heart failure 

428.9 Heart failure, unspecified (cardiac failure, NOS, heart failure NOS, myocardial 

failure NOS, weak heart 

429.2 Cardiovascular disease, unspecified 

429.3 Cardiomegaly 

429.4 Functional disturbances following cardiac surgery 

429.7 Certain sequelae of myocardial infarction not elsewhere classified 

429.79 Certain sequelae of myocardial infarction not elsewhere classified, other 

429.83 Takotsubo syndrome 

429.9 Heart disease, unspecified  

786.50 Chest pain, unspecified 

ICD-9 Volume 3 (Procedure Codes) 

92.05 Cardiovascular scan and radioisotope function study  

CPT Codes 

75557 Cardiac magnetic resonance imaging for morphology and function without 
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CODES DESCRIPTION 

contrast material 

75559   with stress imaging 

75561 Cardiac magnetic resonance imaging for morphology and function without 

contrast material(s), followed by contrast material(s) and further sequences 

75563   with stress imaging 

75565 Cardiac magnetic resonance imaging for velocity flow mapping (List separately 

in addition to code for primary procedure) 

75571 Computed tomography, heart, without contrast material, with quantitative 

evaluation of coronary calcium 

75572 Computed tomography, heart, with contrast material, for evaluation of cardiac 

structure and morphology (including 3D image postprocessing, assessment of 

cardiac function, and evaluation of venous structures, if performed) 

75573 Computed tomography, heart, with contrast material, for evaluation of cardiac 

structure and morphology in the setting of congenital heart disease (including 3D 

image postprocessing, assessment of LV cardiac function, RV structure and 

function and evaluation of venous structures, if performed) 

78451 Myocardial perfusion imaging, tomographic (SPECT) (including attenuation 

correction, qualitative or quantitative wall motion, ejection fraction by first pass or 

gated technique, additional quantification, when performed); single study, at rest or 

stress (exercise or pharmacologic) 

78452 multiple studies, at rest and/or stress (exercise or pharmacologic) and/or 

redistribution and/or rest reinjection 

78453 Myocardial perfusion imaging, planar (including qualitative or quantitative 

wall motion, ejection fraction by first pass or gated technique, additional 

quantification, when performed); single study, at rest or stress (exercise or 

pharmacologic) 

78454 multiple studies, at rest and/or stress (exercise or pharmacologic) and/or 

redistribution and/or rest reinjection 

78459 Myocardial imaging, positron emission tomography (PET), metabolic 

evaluation 

78472 Cardiac blood pool imaging, gated equilibrium; planar, single study at rest or stress 

(exercise and/or pharmacologic), wall motion study plus ejection fraction, with or 

without additional quantitative processing 

78473 multiple studies, wall motion study plus ejection fraction, at rest and stress 

(exercise and/or pharmacologic), with or without additional quantification 

78481/3 Cardiac blood pool imaging (planar), first pass technique; single study, at rest 

or with stress (exercise and/or pharmacologic), wall motion study plus ejection 

fraction, with or without quantification (single/multiple) 

78491 Myocardial imaging, positron emission tomography (PET), perfusion; single study 

at rest or stress 

78492 multiple studies at rest and/or stress 

78499 Unlisted cardiovascular procedure, diagnostic nuclear medicine 
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CODES DESCRIPTION 

93000 Electrocardiogram, routine ECG with at least 12 leads; with interpretation and 

report 

93005 tracing only, without interpretation and report 

93010 interpretation and report only 

93015 Cardiovascular stress test using maximal or submaximal treadmill or bicycle 

exercise, continuous electrocardiographic monitoring, and/or pharmacological 

stress; with supervision, interpretation and report 

93016 supervision only, without interpretation and report 

93017 tracing only, without interpretation and report 

93018 interpretation and report only 

93350 Echocardiography, transthoracic, real-time with image documentation (2D), 

includes M-mode recording, when performed, during rest and cardiovascular 

stress test using treadmill, bicycle exercise and/or pharmacologically induced 

stress, with interpretation and report 

93351 including performance of continuous electrocardiographic monitoring, with 

supervision by a physician or other qualified health care professional 

93454 Catheter placement in coronary arter(s) for coronary angiography, including 

intraprocedural injection(s) for coronary angiography, imaging supervision and 

interpretation 

93455 with catheter placement(s) in bypass graft(s) (internal mammary, free arterial, 

venous grafts) including intraprocedural injection(s) for bypass graft angiography 

93456 with right heart catheterization 

HCPCS Level II Codes 

A9500 Technetium tc-99m sestamibi, diagnostic, per study dose 

A9502 Technetium tc-99m tetrofosmin, diagnostic, per study dose 

A9505 Thallium tl-201 thallous chloride, diagnostic, per millicurie 

A9526 Nitrogen n-13 ammonia, diagnostic, per study dose, up to 40 millicuries 

A9555 Rubidium rb-82, diagnostic, per study dose, up to 60 millicuries 

A9560 Technetium tc-99m labeled red blood cells, diagnostic, per study dose, up to 30 

millicuries 

J0280 Injection, aminophyllin, up to 250 mg 

J0461 Injection, atropine sulfate, 0.01 mg 

J0151 Injection, adenosine for diagnostic use, 1 mg  

J1245 Injection, dipyridamole, per 10 mg 

J1250 Injection, dobutamine hydrochloride, per 250 mg 

J2785 Injection, regadenoson, 0.1 mg 

 Note: Inclusion on this list does not guarantee coverage 



 

Coverage Guidance: Nuclear Cardiac Imaging 
Approved 1/8/2015  23 

Appendix C. HERC Guidance Development Framework 

HERC Guidance Development Framework Principles 

This framework was developed to assist with the decision making process for the Oregon policy-making body, the HERC 

and its subcommittees. It is a general guide, and must be used in the context of clinical judgment. It is not possible to 

include all possible scenarios and factors that may influence a policy decision in a graphic format. While this framework 

provides a general structure, factors that may influence decisions that are not captured on the framework include but are 

not limited to the following: 

 Estimate of the level of risk associated with the treatment, or any alternatives; 

 Which alternatives the treatment should most appropriately be compared to; 

 Whether there is a discrete and clear diagnosis; 

 The definition of clinical significance for a particular treatment, and the expected margin of benefit compared to 

alternatives;  

 The relative balance of benefit compared to harm; 

 The degree of benefit compared to cost; e.g., if the benefit is small and the cost is large, the committee may make 

a decision different than the algorithm suggests; 

 Specific indications and contraindications that may determine appropriateness; 

 Expected values and preferences of patients. 
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SPECT in: Asymptomatic at high risk of CAD; Symptomatic with low/mod risk of CAD (compared to ETT and ECHO); 

Symptomatic with high risk of CAD (compared to ECHO); Known CAD (compared to ECHO) 

Level of Evidence

Sufficient Insufficient 

or mixed

Similar 

effectiveness
Less 

effective

Alternative effective treatment(s) 

available/accessible1

No

Treatment risk compared 

to no treatment

Similar 

or less
Unknown

Treatment is prevalent

NoYes

HERC Guidance Development Framework Decision Point Priorities

1. Level of evidence

2. Effectiveness & alternative 

treatments

3. Harms and risk

4. Cost

5. Prevalence of treatment

6. Clinical research study is reasonable

Clinical research 

study is reasonable2

NoYes
1
For diagnostic testing, diagnostic accuracy (sensitivity, specificity, predictive value) compared to alternative 

diagnostic strategies, with clinically important impact on patient management.
2
Clinical research study is reasonable when failure to perform the procedure in question is not likely to result in 

death or serious disability; or in a situation where there is a high risk of death, there is no good clinical evidence to 

suggest that the procedure will change that risk.

Treatment risk compared 

to alt. treatment(s)

Similar 

or more
Less

I II

A B

BA

1 2

1 12 3

a b

i ii

Effectiveness compared to alt. treatment(s)
1
 

(clinically significant improvement in outcomes)

More 

effective 

Revised 12/05/2013 

a b

Ineffective 

or harm exceeds 

benefit

Effective

No alt. treatment(s) 

available/accessible
1

Ineffective 

or harm exceeds 

benefit

Refer to HERC Guidance Development Framework Principles for additional considerations

3

1

4 2

a

b

b aa b

i ii
iii

Do not 

recommend 

(weak)

Recommend 

(strong)

Do not 

recommend 

(strong)

Recommend 

(weak)

Do not 

recommend 

(strong)

Do not 

recommend 

(weak)

Do not 

recommend 

(strong)
Recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Recommend 

(strong)

Recommend 

(weak)

Do not 

recommend 

(weak)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(weak)

Recommend 

(strong)

Cost

Cost

Similar 

or less

Similar 

or less
More

More

Treatment risk 

compared to 

alt. treatment(s)

Treatment risk 

compared to 

alt. treatment(s)

Treatment risk 

compared to alt. 

treatment(s)

Similar

Similar or 

more
LessMore

Similar 

or less

More

Yes

Cost

Similar 

or more
Less

 Center for Evidence-based Policy

More

2

Do not 

recommend 

(weak)

Unknown

3

Do not 

recommend 

(weak)

Less

Recommend 

(strong)

c
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SPECT in symptomatic with high risk of CAD (compared to ETT) 

Level of Evidence

Sufficient Insufficient 

or mixed

Similar 

effectiveness
Less 

effective

Alternative effective treatment(s) 

available/accessible1

No

Treatment risk compared 

to no treatment

Similar 

or less
Unknown

Treatment is prevalent

NoYes

HERC Guidance Development Framework Decision Point Priorities

1. Level of evidence

2. Effectiveness & alternative 

treatments

3. Harms and risk

4. Cost

5. Prevalence of treatment

6. Clinical research study is reasonable

Clinical research 

study is reasonable2

NoYes
1
For diagnostic testing, diagnostic accuracy (sensitivity, specificity, predictive value) compared to alternative 

diagnostic strategies, with clinically important impact on patient management.
2
Clinical research study is reasonable when failure to perform the procedure in question is not likely to result in 

death or serious disability; or in a situation where there is a high risk of death, there is no good clinical evidence to 

suggest that the procedure will change that risk.

Treatment risk compared 

to alt. treatment(s)

Similar 

or more
Less

I II

A B

BA

1 2

1 12 3

a b

i ii

Effectiveness compared to alt. treatment(s)
1
 

(clinically significant improvement in outcomes)

More 

effective 

Revised 12/05/2013 

a b

Ineffective 

or harm exceeds 

benefit

Effective

No alt. treatment(s) 

available/accessible
1

Ineffective 

or harm exceeds 

benefit

Refer to HERC Guidance Development Framework Principles for additional considerations

3

1

4 2

a

b

b aa b

i ii
iii

Do not 

recommend 

(weak)

Recommend 

(strong)

Do not 

recommend 

(strong)

Recommend 

(weak)

Do not 

recommend 

(strong)

Do not 

recommend 

(weak)

Do not 

recommend 

(strong)
Recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Recommend 

(strong)

Recommend 

(weak)

Do not 

recommend 

(weak)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(strong)

Do not 

recommend 

(weak)

Recommend 

(strong)

Cost

Cost

Similar 

or less

Similar 

or less
More

More

Treatment risk 

compared to 

alt. treatment(s)

Treatment risk 

compared to 

alt. treatment(s)

Treatment risk 

compared to alt. 

treatment(s)

Similar

Similar or 

more
LessMore

Similar 

or less

More

Yes

Cost

Similar 

or more
Less

 Center for Evidence-based Policy

More

2

Do not 

recommend 

(weak)

Unknown

3

Do not 

recommend 

(weak)

Less

Recommend 

(strong)

c
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SPECT in known CAD (compared to ETT); PET in all populations

Level of Evidence

Sufficient Insufficient 

or mixed

Similar 

effectiveness
Less 

effective

Alternative effective treatment(s) 

available/accessible1

No

Treatment risk compared 

to no treatment

Similar 

or less
Unknown

Treatment is prevalent

NoYes

HERC Guidance Development Framework Decision Point Priorities

1. Level of evidence

2. Effectiveness & alternative 

treatments

3. Harms and risk

4. Cost

5. Prevalence of treatment

6. Clinical research study is reasonable

Clinical research 

study is reasonable2

NoYes
1
For diagnostic testing, diagnostic accuracy (sensitivity, specificity, predictive value) compared to alternative 

diagnostic strategies, with clinically important impact on patient management.
2
Clinical research study is reasonable when failure to perform the procedure in question is not likely to result in 

death or serious disability; or in a situation where there is a high risk of death, there is no good clinical evidence to 

suggest that the procedure will change that risk.

Treatment risk compared 

to alt. treatment(s)

Similar 

or more
Less

I II

A B

BA

1 2

1 12 3

a b

i ii

Effectiveness compared to alt. treatment(s)
1
 

(clinically significant improvement in outcomes)

More 

effective 

Revised 12/05/2013 

a b

Ineffective 

or harm exceeds 

benefit

Effective

No alt. treatment(s) 

available/accessible
1

Ineffective 

or harm exceeds 

benefit

Refer to HERC Guidance Development Framework Principles for additional considerations
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