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Background. Assessment of quality of life in patients with stable angina and normal gated
single-photon emission computed tomography myocardial perfusion imaging (MPI) remains
undefined. Symptom evolution in response to imaging findings has important implications on
further diagnostic testing and therapeutic interventions.

Methods. Prospective cohort study was conducted at the University of Alabama at Birm-
ingham enrolling 87 adult participants with stable chest pain from the emergency room,
hospital setting, and outpatient clinics. Patients underwent MPI with technetium-99m Ses-
tamibi and had a normal study. Participants filled out Seattle Angina Questionnaires initially
and at 3-month follow-up.

Results. Among the 87 participants (60 ± 12 years; 40% African American, 70% women,
29% diabetes), the mean score increased by an absolute value of 14.2 [95% CI 10.4–18.7, P < .001]
in physical limitation, 23.2 [95% CI 17.1–29.4, P < .001] in angina stability, 10.9 [95% CI 7.6–14.1,
P < .001] in angina frequency, and 20.6 [95% CI 16.5–24.7, P < .001] in disease perception. There
was no significant change in the mean score of treatment satisfaction [2 1.4, 95% CI 2 4.7 to 1.8,
P = .38]. At 3-month follow-up, 28 of 87 participants (32%) were angina free.

Conclusions. Patients with stable chest pain and normal MPI experience significant
improvement in functional status, quality of life, and disease perception in the short term. (J
Nucl Cardiol 2022;29:612–21.)
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INTRODUCTION

Chest pain of suspected cardiac origin is one of the

most common presenting complaints across the United

States, with an estimated 9 million adults living with

chronic stable angina.1–3 The diagnostic investigation

and management of patients presenting with suspected

cardiac chest pain or its equivalence is a common

dilemma faced by medical providers. Given the myriad

of possibilities as to the cause of chest pain, clinical care

pathway models have been developed which often

include cardiac stress testing with imaging such as

single-photon emission computed tomography myocar-

dial perfusion imaging (MPI) to evaluate for myocardial

ischemia.4

MPI provides diagnostic and risk stratification

information that guides clinical management.5 In gen-

eral, a normal MPI is associated with low risk of future

adverse cardiovascular events and is therefore reassuring

to the patient and referring provider.6–8 However, both

patients and providers are increasingly focusing on

quality of life (QOL) domains in addition to hard

cardiovascular outcomes.9The change in symptoms and

QOL measures in patients after undergoing a normal

MPI has important implications on the implementation

of further diagnostic tests and procedures in addition to

therapeutic interventions in symptomatic patients. The

aim of this study is to assess the evolution of symptoms

after a normal MPI in patients with or suspected of

having stable coronary artery disease (CAD) by serial

administration of the Seattle Angina Questionnaire

(SAQ).10

METHODS

The Radionuclide Imaging and Symptomatic Evo-

lution study (RISE) is a prospective cohort study

conducted at the University of Alabama at Birmingham

(UAB) and The Kirklin Clinic. The study was approved

by the Institutional Review Board at UAB and was

performed in accordance with the ethical standards laid

down in the 1975 Declaration of Helsinki and its later

amendments. The participants were enrolled between

November 2015 and February 2016, with data collection

completed by June 2016. Participants provided written

informed consent prior to enrollment. Patient eligibility

and enrollment were reviewed for appropriateness by

two independent investigators. Two authors extracted

individual patient demographics, history, and clinical

variables via electronic medical chart review and

entered data into standardized databases.

Study Population

Participants were enrolled in the study from the

stress laboratory after being referred for a clinically

indicated MPI from the outpatient clinics, the emer-

gency department, or from the chest pain unit located in

the hospital. Patients 18 to 90 years of age presenting

with symptoms of chronic stable angina or an angina

equivalent who underwent MPI were considered for

recruitment. Importantly, patient recruitment occurred

prior to performing MPI to decrease bias. To preserve

the homogeneity of the cohort, we only recruited

patients who underwent regadenoson MPI excluding

patients who underwent treadmill or other forms of

pharmacologic stress testing. We excluded patients

undergoing MPI for indications other than angina or

angina equivalent symptoms such as evaluation for

transplantation or preoperatively for other surgeries,

testing for routine follow-up after coronary revascular-

ization (CR) procedures, and acute coronary syndrome

(ACS). Patients with abnormal myocardial perfusion

and/or left ventricular ejection fraction (LVEF) on MPI

were excluded. All participants were clinically and

hemodynamically stable at the time of stress testing.

Seattle Angina Questionnaire (SAQ)

Each participant completed the SAQ, an established

and well-validated instrument used to reliably and

reproducibly assess the burden of angina symptoms.

The SAQ is a 19-item self-administered survey measur-

ing five different dimensions of angina including

physical limitation, angina stability, angina frequency,

treatment satisfaction, and disease perception. The SAQ

has been found to be sensitive in detecting both drastic

and more subtle clinical changes in the burden of angina

or angina equivalent symptoms over time.10 Higher

scores (scores range from 0 to 100) on its five scales

represent better perception of health and QOL. The SAQ

was administered to each patient to fill out at time of

enrollment and prior to undergoing MPI. At 3-month

follow-up, the SAQ was readministered over the tele-

phone and responses recorded. In addition, a

standardized survey by telephone interview was con-

ducted with the patients to document changes to their

medical regimen and clinical diagnoses and to inquire

about their vital status, cardiac events including any

hospitalization, myocardial infarction (MI), and CR with

percutaneous coronary intervention (PCI) or coronary

artery bypass grafting (CABG) and the corresponding

event date and reason for hospitalization.
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MPI Protocol

All patients underwent gated MPI with technetium-

99m Sestamibi. Results were reviewed with patients

once available after the administration of the baseline

SAQ. Regadenoson MPI was performed using standard

protocols per American Society of Nuclear Cardiology

recommendations.11 Specifics of stress testing, image

acquisition, and reader interpretation in our laboratory

have been previously described.7,8,12 In brief, a single

bolus of 0.4 mg of regadenoson was administered via

peripheral vein access, followed subsequently by normal

saline flush.13 None of the patients in our study

underwent a combination of treadmill with regadenoson.

The tracer, technetium-99m sestamibi, was injected 10

to 20 seconds after the saline flush was given. Gated

images were obtained 1 hour post radiotracer adminis-

tration with a dual-head detector gamma camera using a

low energy, high resolution collimator with a 64 9 64

matrix. Rest images were performed when there was

uncertainty in the interpretation of the stress images as

previously described.14 The presence and extent of

perfusion abnormality were determined by a software

program (Corridor4DM) with visual supervision.15

LVEF was determined from the gated images.16 Perfu-

sion defects were then quantified as % of LV

myocardium and expressed as perfusion defect size

with C 5% LV considered to be abnormal. An LVEF

B 50% was considered to be abnormal.

Data endpoints and Outcomes Assessment

SAQ scoring is based on the assignment of an

ordinal value ranging from 1, which implies the lowest

level of functioning, to 5 or 6 at the highest level. The

SAQ scores in each of the five domains were derived

using standard SAQ methodology.10,17 In addition to

determining the mean change in scores, we examined

the proportion of patients who experienced a change of

10 points or more in any of the five subsets since such a

change has been previously determined to be clinically

significant.10

Statistical Analyses

Continuous data were expressed as mean ± stan-

dard deviation. Categorical data were displayed as a

percentage. Paired t testing (two-tailed) was used to

compare initial and 3-month follow-up SAQ scores.

Confidence intervals of 95% were used, and P values

\ .05 were considered statistically significant. The

Fisher’s Exact test was used to compare proportions of

patients who were angina free (i.e., score of 100 on the

angina frequency scale) at index SAQ and 3-month

follow-up. A threshold P value\ .05 was set apriori to

indicate statistical significance.

RESULTS

Baseline Clinical Characteristics

Of the 104 patients we screened for the study, 15

had abnormal perfusion and were excluded per protocol.

Another 2 patients completed the initial SAQ but were

lost to follow-up and were excluded from the analysis.

Follow-up was complete on the remaining 87 patients

(98%) who had a normal MPI and they constituted the

study cohort of the current report. The baseline charac-

teristics of the cohort are summarized in Table 1. The

age of the participants ranged from 33 to 88 with a mean

of 60 years. The majority of participants were women

(70%) and the cohort included a significant representa-

tion of African Americans (40%). The most common

indications for MPI were chest pain (78%) and dyspnea

(20%). Two patients were referred for symptoms of

palpitations with electrocardiographic changes consis-

tent with ischemia.

Between the baseline assessment and the 3-month

follow-up visit, 6 (7%) patients were hospitalized for

any cause including 2 (2%) for cardiac indications—one

for a new diagnosis of atrial fibrillation and another for

permanent pacemaker placement and lead revision.

Importantly, there were no hospitalizations for ACS,

and none of the patients had an MI, stroke, or died

during this period.

Medication intake at baseline and at follow-up is

detailed in Table 3. At baseline, almost one half of

patients were taking at least one anti-anginal medication

(48.3%). At follow-up an additional 4 (5%) patients

were started on anti-anginal medications (2 on beta-

blockers, 2 on long-acting nitrates). No anti-anginal

medications were discontinued during the follow-up

period and there were no changes in dosage (up or down

titration).

SAQ scores for the different scales at baseline and

after 3 months of follow-up for the total cohort as well

as subgroup analysis for men and women are shown in

Table 2.

Physical Limitation Scale

The physical limitation scale quantifies activity

limitation and exercise duration due to CAD. Of the 87

patients, we were not able to calculate a score at baseline

on 3 (3%) patients due to the patient answering

‘‘limited, or did not do for other reasons’’ for more

than 4 items on the scale. At the 3-month follow-up, we

were able to calculate a score for 86 (99%) patients
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including 2 of the 3 patients that did not have scores at

baseline. The mean score was 71.3 ± 23.0 [95% CI

66.3–76.2] at baseline and 85.5 ± 19.4 [95% CI 81.7–

89.2] at follow-up (Figure 1 and Table 2). The score

increased by an absolute mean of 14.2 (P\ .001).

Further, 40 (46%) patients experienced an increase,

while 3 (3.4%) experienced a decrease by 10 or more

points (Figure 2). Subgroup analysis showed that the

mean score increased by 13.3 for men (P = .0015), 14.6

for women (P\ .001), and 15.4 (P\ .001) in patients

who had no changes in their anti-anginal medications

(Figure 3).

Angina Stability Scale

The angina stability scale assesses changes in

frequency of angina during the most strenuous levels

of activity with lower scores indicating more frequent

angina and higher scores associated with less angina at

that level of activity. The mean score was 57.7 ± 25.8

Table 1. Patient demographics

Mean age (years) 60.3 ± 12.3 [CI 57.7–62.9]

Gender Absolute number (n) Percentage (%)

Male 26 29.9

Female 61 70.1

Race

Caucasian 50 57.5

African American 35 40.2

Other 2 2.3

MPI stress test

Mean LVEF (%) 69.2 ± 9.4 [CI 67.2–71.2]

Heart rate baseline (bpm) 74.7 ± 14.8 [CI 71.6–77.8]

Heart rate peak (bpm) 123.3 ± 32.4 [CI 116.5–130.1]

Mean SBP baseline (mmHg) 133.8 ± 20.7 [CI 129.5–138.1]

Mean DBP baseline (mmHg) 79.8 ± 13.0 [CI 77.0–82.5]

MPI Indication Absolute number (n)

Chest pain 68 78.2

Dyspnea 17 19.5

Other 2 2.3

Past medical history Absolute number (n) %

Myocardial infarction 5 5.8

PCI 7 8.1

CABG 4 4.6

Diabetes mellitus 25 28.7

Hypertension 61 70.1

H0yperlipidemia 45 51.7

Atrial fibrillation 6 6.9

Peripheral vascular disease 3 3.5

CVA/TIA 2 2.3

End-stage renal disease 2 2.3

Congestive heart failure 2 2.3

Permanent pacemaker 2 2.3

Implantable cardiac defibrillator 0 0

Tobacco (current) 8 9.2

Tobacco (previous) 18 20.7

Cardiac hospitalization within 3 months 2 2.3

SPECT single-photon emission computed tomography, MPI myocardial perfusion imaging, LVEF left ventricular ejection fraction,
SBP systolic blood pressure, DBP diastolic blood pressure, PCI percutaneous coronary intervention, CABG coronary artery bypass
grafting, CVA cerebrovascular accident, TIA transient ischemic attack

Journal of Nuclear Cardiology� McRee et al 615

Volume 29, Number 2;612–21 Evolution of symptoms in patients with stable angina



[95% CI 52.3–63.1] at baseline and 80.9 ± 22.0 [95% CI

76.3–85.5] at follow-up (Figure 1 and Table 2). The

score increased by an absolute mean of 23.2 (P\ .001).

Further, 53 (60.9%) experienced an increase, while 7

(8.0%) experienced a decrease by 10 or more points

(Figure 2). Subgroup analysis showed that the mean

score increased by 24.6 for men (P\ .001), 22.6 for

women (P\ .001), and 23.4 (P\ .001) in patients who

had no changes in their anti-anginal medications

(Figure 3).

Angina Frequency Scale

The SAQ angina frequency score correlates accu-

rately with sublingual nitroglycerin usage, the putative

gold standard for quantifying patient angina.18] The

mean score was 76.3 ± 13.0 [95% CI 73.6–79.1] at

baseline and 87.2 ± 12.6 [95% CI 84.5–89.8] at follow-

up (Figure 1 and Table 2). The score increased by an

absolute mean of 10.9 (P\ .001). Further, 31 (35.6%)

experienced an increase , while 3 (3.4%) experienced a

decrease by 10 or more points (Figure 2). Subgroup

analysis showed that the mean score increased by 10.6

for men (P = .0044), 11.0 for women (P\ .001), and

10.8 (P\ .001) in patients who had no changes in their

anti-anginal medications (Figure 3). At baseline, 6 of 87

patients (6.8%) reported being angina free over the prior

4 weeks. At 3-month follow-up, 28 of 87 people (32%)

were angina free (P\ .001).

Treatment Satisfaction Scale

The treatment satisfaction scale characterizes

patient satisfaction with their current treatment. The

mean treatment satisfaction score was 91.4 ± 12.1 [95%

CI 88.9–94.0] at baseline and 90.0 ± 16.7 [95% CI

86.5–93.5] at follow-up (Figure 1 and Table 2). The

score did not significantly change during follow-up with

an absolute decrease in the mean by 1.4 (P = .38).

Further, 13 (14.9%) experienced an increase , while 12

(13.8%) experienced a decrease by 10 or more points

(Figure 2). Subgroup analysis showed that the mean

score was unchanged in men (absolute increase 0.2,

P = .94), women (absolute decrease 2.1, P = .32), and

in patients who had no changes in their anti-anginal

medications (absolute decrease 0.1, P = .97) (Figure 3).

Disease Perception Scale

The disease perception scale quantifies the effects

of CAD on QOL. The score was 61.5 ± 19.1 [95% CI

57.5–65.5] at baseline and 82.1 ± 16.6 [95% CI 78.6–

Table 2. Mean 3-Month Change in Seattle Angina Questionnaire (SAQ) Following Normal MPI

SAQ
scale Index mean score

3-month follow-up
mean score

Absolute
difference

Confidence
interval P value

Physical limitation

Total 71.3 ± 23.0 [CI 66.3–76.2] 85.5 ± 19.4 [CI 81.7–89.2] 14.2 [CI 10.4–18.7] \.001

Men 76.4 ± 21.2 [CI 68.2–84.5] 89.7 ± 18.1 [CI 82.8–96.7] 13.3 [CI 5.67–21.1] .0015

Women 69.0 ± 23.7 [CI 62.9–75.1] 83.6 ± 19.7 [CI 78.6–88.6] 14.6 [CI 10.0–20.2] \.01

Angina stability

Total 57.7 ± 25.8 [CI 52.3–63.1] 80.9 ± 22.0 [CI 76.3–85.5] 23.2 [CI 17.1–29.4] \.01

Men 60.0 ± 25.3 [CI 50.3–69.7] 4.6 ± 22.8 [CI 75.8–93.4] 24.6 [CI 12.0–37.2] \.01

Women 56.7 ± 26.1 [CI 50.2–63.3] 79.3 ± 21.6 [CI 73.9–84.8] 22.6 [CI 15.4–29.8] \.01

Angina frequency

Total 76.3 ± 13.0 [CI 73.6–79.1] 87.2 ± 12.6 [CI 84.5–89.8] 10.9 [CI 7.6–14.1] \.01

Men 75.6 ± 12.2 [CI 70.9–80.3] 86.2 ± 13.5 [CI 81.0–91.4] 10.6 [CI 3.6–17.5] .0044

Women 76.6 ± 13.4 [CI 73.3–80.0] 87.6 ± 12.3 [CI 84.5–90.7] 11.0 [CI 7.2–14.7] \.001

Treatment satisfaction

Total 91.4 ± 12.1 [CI 88.9–94.0] 90.0 ± 16.7 [CI 86.5–93.5] -1.4 [CI -4.7–1.8] .38

Men 93.3 ± 12.7 [CI 88.4–98.2] 93.5 ± 11.5 [CI 89.1–97.9] 0.2 [CI -4.6–4.9] .94

Women 90.6 ± 11.8 [CI 87.7–93.6] 88.5 ± 18.4 [CI 83.9–84.3] -2.1 [CI -6.3–2.1] .32

Disease perception

Total 61.5 ± 19.1 [CI 57.5–65.5] 82.1 ± 16.6 [CI 78.6–85.6] 20.6 [CI 16.5–24.7] \.001

Men 67.4 ± 18.4 [CI 60.4–74.5] 85.9 ± 17.7 [CI 79.1–92.7] 18.5 [CI 10.0–27.0] \.001

Women 58.9 ± 18.9 [CI 54.2–63.7] 80.4 ± 16.0 [CI 76.4–84.5] 21.5 [CI 16.7–26.3] \.001

MPI myocardial perfusion imaging
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Table 3. Medication changes following SPECT-MPI

Baseline
medications

Absolute
index number (n)

Percentage
(%)

Absolute number
at 3 months (n) Percentage (%)

Anti-anginal medications

Beta-blocker 29 33.3 31 35.6

CCB NDHP 5 5.7 5 5.7

CCB DHP 17 19.5 17 19.5

Long-acting nitrates 3 3.4 5 5.7

Ranolazine 0 0 0 0

Other medications 42 48.3

ACEi/ARB 40 46.0 12 13.8

Loop diuretic 7 8.0 34 39.1

Aspirin 33 37.9 6 6.9

Plavix 6 6.9 37 42.5

Statin 37 42.5 42 48.3

Other antiplatelet therapy 0 0 0 0

PPI/H2 blocker 0 0 5 5.7

Anti-arrhythmic 0 0 1 1.1

Neuropathic modulator 0 0 1 1.1

Anti-anxiolytic 0 0 3 3.4

SPECT single-photon emission computed tomography, MPI myocardial perfusion imaging, CCB calcium channel blocker, NDHP
non-dihydropyridine, DHP dihydropyridine, ACEi angiotensin converting enzyme inhibitor, ARB, angiotensin II receptor blocker,
PPI proton pump inhibitor, H2 histamine 2 receptor

Figure 1. Seattle Angina Questionnaire scores at baseline and 3 months after normal regadenoson
myocardial perfusion imaging. The P value for the change in score from baseline to 3 months is
shown on the figure for each domain.
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85.6] at follow-up (Figure 1 and Table 2). The score

increased by an absolute mean of 20.6 (P\ .001).

Further, 66 (75.9%) experienced an increase , while 4

(4.6%) experienced a decrease by 10 or more points

(Figure 2). Subgroup analysis showed that the mean

score increased by 18.5 for men (P\ .001), 21.5 for

Figure 2. The percentage of patients with a clinically significant change (change of more than 10
points on each domain) in Seattle Angina Questionnaire scores from baseline to 3 months after
normal regadenoson myocardial perfusion imaging. The percentage of patients with no significant
change is also shown.

Figure 3. Seattle Angina Questionnaire scores at baseline and 3 months after normal regadenoson
myocardial perfusion imaging in patients who had no changes in their anti-anginal medications.
The P value for the change in score from baseline to 3 months is shown on the figure for each
domain.
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women (P\ .001), and 20.9 (P\ .001) in patients who

had no changes in their anti-anginal medications

(Figure 3).

DISCUSSION

According to the National Center for Health Statis-

tics, chest pain accounts for more than 5.5 million

emergency department visits annually.19 Typical angina

or angina variants as a potential manifestation of

underlying CAD affects approximately 20% of people

1 year after MI 20,21 as well as approximately 45% of

those with CAD who live with chronic stable angina.22

Current American College of Cardiology Foundation/

American Heart Association Guidelines for the diagno-

sis and management of patients with stable ischemic

heart disease define the goals of treating patients with

stable CAD as minimizing the likelihood of death while

maximizing health and function.23 More specifically, the

guidelines endorse the maintenance or restoration of a

level of activity, functional capacity and QOL that is

satisfactory to the patient as a main objective of

treatment as well as completely, or near completely,

eliminating ischemic symptoms. Furthermore, prior

studies have demonstrated that health status and QOL

are strong predictors of long-term outcomes in patients

with CAD.22 Therefore, national performance metrics

have started incorporating patient perception of health

and functional status, QOL measures, and satisfaction

scores.24 Our study sheds light on the evolution of

symptoms of patients with stable CAD who have normal

perfusion and LVEF on MPI.

While it has been demonstrated that PCI reduces

death and MI in patients presenting with ACS25,26

similar benefit has not been observed in those with

stable CAD.27–29 Large clinical trials in patients with

stable CAD have shown that optimal medical therapy, as

an initial management strategy, without routine CR can

be implemented safely in most patients.27,28 Stress

testing with MPI is often used for risk stratification in

patients with stable CAD5 and there is ample evidence

that a normal MPI confers a low risk of adverse cardiac

events in the short, intermediate, and long terms, and

that these patients can be managed conservatively

without CR.5–8,30–32 Therefore, it is possible to reassure

patients who have a normal MPI regarding their overall

prognosis.

Management Strategies of Stable Angina

Both medical therapy and CR have been shown to

be effective at ameliorating angina in patients with

stable CAD.27 Current guidelines recommend anti-

ischemic medications as first-line treatment for relief

of symptoms with CR reserved for patients who have

unacceptable symptoms on medical therapy and in those

who cannot tolerate medical therapy.23 A recent con-

troversial blinded, randomized placebo-controlled trial

cast doubt on the use of PCI even as second line therapy

for relief of angina.33,34 However, in the large Interna-

tional Study of Comparative Health Effectiveness with

Medical and Invasive Approaches (ISCHEMIA) trial of

patients with stable CAD and at least moderate

ischemia, participants who were randomized to the

invasive arm (with coronary revascularization when

feasible) experienced larger improvement in symptom

burden and QOL than those assigned to the conservative

arm.35

Clinical Value of Normal MPI
in Stable Angina Patients

Our study suggests that patients presenting with

chest pain who undergo MPI and have normal perfusion

can be reassured that their symptoms are likely to

improve over time in the absence of medication upti-

tration or CR. Our study used the SAQ to assess

symptom burden. First introduced in 1994 by Spertus

et al, the SAQ is the leading health-related QOL

measure for patients with CAD.10,36 This tool has been

used in numerous clinical trials that track patient

symptom status.35,37–40 In our prospective cohort of

patients with chest pain who have normal stress MPI,

serially administered SAQs showed statistically signif-

icant improvement in 4 of the 5 categories including

physical limitation, angina stability, angina frequency,

and disease perception over a 3-month follow-up. This

magnitude of change is considered clinically significant

(Figure 2).10 The only scale that did not demonstrate a

significant change, the treatment satisfaction scale, was

high at baseline and this may have prevented the

detection of any improvement over time. It is

notable that despite the high score at baseline, no

deterioration in the score occurred during follow-up.

Our longitudinal findings provide data suggesting

that patient-perceived symptoms improve significantly

in the short term in patients with stable angina who have

normal perfusion on imaging. These changes occurred

even in the absence of intensification of medical

treatment or CR. In addition to reassuring patients and

providers regarding the evolution of symptoms after

stress testing, our study provides important data that can

inform future research focused on symptom perception

and evolution.

Journal of Nuclear Cardiology� McRee et al 619

Volume 29, Number 2;612–21 Evolution of symptoms in patients with stable angina



LIMITATIONS

First, we used telephone follow-up at 3 months

instead of in-person administration of the SAQ. This

was done in order to improve loss to follow-up as much

as possible. We attempted to mitigate reporting bias by

informing patients that responses would not be disclosed

to their physicians and would not affect clinical man-

agement. Second, our assessment was based on patient

assessment of their symptoms at 2 time points (baseline

and 3 months) rather than based on a daily angina

assessment introducing potential recall bias. Prior

reports have demonstrated that the SAQ has excellent

correlation with daily diary angina entries.18 Third, our

study did not include a ‘no MPI’ arm (i.e., a control

group) due to ethical concerns of withholding a clini-

cally indicated test from symptomatic patients. It is

therefore difficult to speculate whether the change in

symptom burden that we have seen would have been

different had the patients not underwent the stress test.

In this regard, it is important to note that the symptoms

reported at baseline had a chronic component as

evidenced by the angina stability scale. Therefore, the

change in symptomatology seen in our study may not

have been related to the normal MPI (especially in the

absence of CR or intensification of medical therapy), but

rather due to the natural course of these patients.

Nevertheless, it is important to understand the evolution

of symptoms over time in patients who have a normal

MPI irrespective of the causative factor. Fourth, we did

not collect data on the character of the chest pain and

therefore are unable to comment on differences between

patients experiencing typical angina, atypical angina,

and non-anginal chest pain.

NEW KNOWLEDGE GAINED

This study suggests that patients with chest pain

who have normal MPI as part of a clinical care

diagnostic pathway can be reassured that they will

experience clinically meaningful improvement in their

symptoms in the short term even in the absence of

uptitration of anti-anginal medications or CR. Impor-

tantly, one-third of symptomatic patients referred for

MPI who have a normal study become symptom free

within 3 months.
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