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There are many reasons why Mexico-city does not

look like Beverly-Hills and it has nothing to do with the

excellent, colorful, spicy food south of the border! As

cardiac imagers, this is the first thing that comes to our

mind when we read the paper of Antonio-Villa et al1

who investigated patients referred for myocardial per-

fusion imaging single-photon emission computed

tomography (MPI-SPECT), at a reference center for

nuclear cardiology in Mexico-city. They described an

abnormality rate of 66.5%! A tremendous contrast

compared to the 8.7% that has been described by

investigators from Cedars Sinai in Los Angeles.2 In

addition, at Cedars, they observed a progressive

decrease in the abnormality rate from the 41% it was in

early 1990s. This decline was such that these authors

suggest considerations of more cost-effective strategies

for the initial work up of these low probability patients

than MPI-SPECT. All of these bring us the opportunity

to discuss relevant issues such as: (1) the current

opportunities for multimodality and integration, (2) the

always important concept of patient centered imaging

and the relevance of pre-test probability estimates, (3)

the recent advances in computed coronary angio-to-

mography (CCTA), with its advantages to exclude

coronary heart disease (CHD), to diagnose initial non-

obstructive disease and to guide prevention3,4 and

finally, (4) the persistent underutilization of MPI-SPECT

in low to mid-income countries (LMICs) where CHD

mortality remains excessively high.

We are fortunate to practicemedicine at a timewhen so

many good options to evaluate CHD are available. Cer-

tainly, our patients can benefit greatly from these

advancements! In recent years, CCTA technology has pro-

gressed to deliver better spatial and temporal resolution,

higher quality images, andmuch lower radiation dose.All of

these is contributing to the increasing clinical experience

and to recognition thatCCTAis a robust technique, specially

to exclude CHD with great accuracy, benefiting intermedi-

ate to low probability patients with suspected CHD.5

Perhaps many of the patients described in the publication

from the Cedars Sinai, at least those with suspected disease,

could have benefitted from this technique. In addition,

CCTA is useful to detect CHD and guide management,6

prevention in the case of initial non-obstructive disease or

even revascularization if advanced high-risk obstructive

disease is clearly identified (such as a ‘‘tight’’ left main). In

the other handMPI-SPECT is a fabulous, mature, technique

to evaluate physiology, myocardial ischemia, can be done

with exercise and is extremely useful for patients with

knownCHD or those who have a high probability of having

CHD. This is exactly the kind of patients the authors from

Mexico-city described. Observe in their publication that

40.3% of patients had a history of prior myocardial infarc-

tion, 38.6% were diabetics and 25.9% were still actively

smoking. If anything, with such a high abnormality rate,

their data reinforces that patients inMexicomost likely have

limited access to nuclear cardiology, as in so many other

LMICs, which will be discussed further.

THE OPPORTUNITY FOR MULTIMODALITY: THIS
IS A PARADIGM CHANGE IN THE EVALUATION

OF PATIENTS WITH SUSPECTED DISEASE

We currently have the wonderful opportunity to

practice medicine in times of multimodality with excel-

lent option to evaluate CHD. Unfortunately, availability
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is extremely heterogeneous worldwide. Even when some

advanced imaging techniques are available, not neces-

sarily they can be used in routine practice, for several

reasons related: to costs, reimbursement, regulations

and/or just patterns of local practice and level of

knowledge of professionals in that given country. This

bring us to another important issue, which is the need to

‘‘choose wisely’’, preventing over and under—utiliza-

tion of a given technique. Evidence-based medicine

should be practiced, as well as, patient centered imaging,

doing what is appropriate, with the help, for example, of

already published appropriateness use criteria.7 CCTA is

becoming more widely available and if appropriately

used, to the right patient, it can be very helpful. The risk

of applying CCTA as a first-line test in suspected CHD

is to increase revascularization rates as demonstrated by

the PROMISE trial, without in fact changing mortality.8

This is not desirable and contributes to increase health-

care costs, which, of course, is important for any country

but specially LMICs that have to deal with a high

prevalence of disease, high-mortality rates and limited

resources. But increasing revascularization rates is not

CCTAs fault, which is accurately identifying patients

with CHD, benefiting those who need to initiate medical

treatment to reduce their long-term event rate. The

SCOT-HEART trial 5-year follow-up data showed that

Figure 1. A stepwise approach to the investigation of CHD using clinical judgment and non-
invasive imaging as a filter to invasive interventions. Concept of a stepwise strategy in the
investigation of stable patients. It begins with a physician’s best judgment raising diagnostic
hypotheses (I). Observe the difference of more basic tests (II, ETT, ECHO and CACS) and more
advanced non-invasive imaging (III, CCTA, MPI-SPECT and cMR). Importantly, non-invasive
tests, whether basic or more advanced, should serve as ‘‘filters’’ for invasive testing/coronary
angiography (IV), which should be used only if coronary revascularization is being considered. In
addition, observe that patients defined as having CHD non-invasively should start medical therapy
and aggressive prevention independent of the decision to revascularize. Adapted from Vitola9.
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when appropriately used, CCTA can reduce non-fatal

myocardial infarction, without increasing revasculariza-

tion rates, compared to standard of care.6 One of the

main differences between PROMISE and SCOT-

HEART trials, beyond the population prevalence of

CHD and follow-up (2 vs 5 years, respectively) was that

in SCOT-HEART, 85% of patients had some form of

functional data in both study arms (standard of care and

CCTA). In fact, what is needed to prevent unnecessary

revascularization is not to limite CCTA utilization but

have it more integrated, including making use of all the

robustness that nuclear cardiology can offer. In other

words, we should offer patients a stepwise approach to

the investigation of CHD, using ‘‘non-invasive filters’’

to prevent ‘‘inappropriate’’ invasive procedures9 (Fig-

ure 1) but never forgetting the benefit that CHD patients

obtain from medical therapy.

Interestingly, the reality we are seeing in our

patients at QUANTA in Curitiba - Brazil is somewhere

in between the reality described in the papers from

Mexico and from the United States, with an abnormality

rate of 30.2% (Table 1). Observe that our patients have a

similar age compared to the Mexicans (62 vs 63 years

old) but we see more female patients (48.4% vs 35.8%),

our prevalence of diabetes, although still high, is lower

than the one observed in Mexico (25.3% vs 38.6%), we

have less active smokers (9.7% vs 25.9%) and our rate

of prior myocardial infarction is much lower (11.0% vs

40.3%). All of these explain the difference observed in

MPI-SPECT abnormality rate (30.2% vs 66.6%). Inter-

estingly, over the past several years, we are observing a

progressive increased in the utilization of CCTA

(Figure 2), driven mostly by the high negative predictive

value of this technique to exclude CHD in patients with

suspected, but intermediate to low probability of CAD.

Many times, patients with mild perfusion deficits on

MPI-SPECT have their anatomy known using CCTA

instead of the old fashion invasive coronary angiogra-

phy. Not infrequently we performed MPI-SPECT after

CCTA, when a patient had CHD documented by CCTA,

exactly to prevent patients with normal perfusion and

function from undergoing unnecessary revascularization

or any interventional procedure as a matter of fact. This

way, as demonstrated in Figure 2, we have not seen an

important drop of MPI-SPECT utilization despite the

progressive growth of CCTA utilization. What we are

progressively seeing are referring physicians becoming

more familiarized with each technique and what they

can offer in the multiple different clinical scenarios.

LOW UTILIZATION OF NUCLEAR CARDIOLOGY
IN MANY COUNTRIES WHERE CHD MORTALITY

REMAINS HIGH

It seems that NC is still underused where it is most

needed! We have previously reported, in a paper from

the International Atomic Energy Agency,10 the low or

non-existent utilization of nuclear cardiology in many

low to mid-income countries (LMICs), the so-called

developing nations. In fact, in many of these LMICs,

assess to any form of non-invasive advanced imaging is

very limited. Curiously, these are frequently the same

countries where mortality rates are very high. This does

not necessarily mean a cause and effect relationship, but

could serve as a marker of income, lack of investments

and access to healthcare and/or the choice of different

strategies to investigate patients in that given country.

Unfortunately, in some countries, low utilization of a

technique such as MPI-SPECT, that could serve as a

‘‘filter’’ to invasive procedures (Figure 1), results in

Table 1. Demographics of 44,589 patients
submitted to MPI-SPECT from March 2010 to
April 2019 at QUANTA in Curitiba, Brazil

Variables N = 44589

Age, mean ± SD 62.15 ± 12.50

Female gender, n (%) 21587 (48.4)

Hypertension, n (%) 28248 (63.4)

Diabetes, n (%) 11301 (25.3)

Dyslipidemia, n (%) 23716 (53.2)

Family Hx of premature CAD, n (%) 8183 (18.4)

Current smoker, n (%) 4341 (9.7)

Known CAD, n (%) 9286 (20.8)

Angioplasty, n (%) 6633 (14.9)

Bypass, n (%) 2919 (6.5)

Previous MI, n (%) 4921 (11.0)

Symptoms

Dyspnea, n (%) 12919 (29.0)

Atipical angina, n (%) 11434 (25.8)

Typical angina, n (%) 2801 (6.3)

MPI-SPECT result

Abnormal, n (%) 13471 (30.2)

Ischemia, n (%) 10057 (22.6)

Fixed defect (scar), n (%) 1935 (4.3)

Mixed (ischemia ? scar), n (%) 1429 (3.2)

Other abnormalities, n (%) 652 (1.5)

Normal, n (%) 30466 (68.3)

SSS above 13, n (%) 1873 (4.2)

Stress protocol

Exercise, n (%) 29779 (66.9)

Pharmacological, n (%) 12109 (27.2)

Hybrid (exercise ? pharma), n (%) 2633 (5.9)

SD, Standard deviation; Hx, history; CAD, coronary artery
disease; MI, myocardial infarction; SSS, summed stress score
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high rates of invasive coronary angiography and

revascularizations.11

The work from Antonio-Villa et al1 from Mexico

raises a very important issue. Nuclear cardiology still

has a tremendous role outside of high-income countries,

such as the United States. Countries where population is

faced with high-mortality rate due to CHD has no or

limited access to such an important technique. In these

places, the great diagnostic and prognostic value of NC,

combined with the ability to serve as a ‘‘filter’’ to

invasive procedures is clearly underused.

We have wonderful opportunities for integration of

multimodality, especially CCTA and MPI-SPECT. In

addition, certainly Mexico-City does not look like

Beverly-Hills, and the comparison of the data from

three different referral institutions in three different

countries, clearly demonstrates the importance of patient

centered imaging and the relevance of pre-test proba-

bility estimates when choosing the best investigation

strategy. Nuclear cardiology is a technique still underuti-

lized in many LMICs where CHD mortality remains

high. The growth of CCTA opens a new opportunity for

nuclear cardiology for functional assessment of CCTA-

detected obstructive disease, to continue guiding man-

agement in CHD, and preventing unnecessary

interventions.
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