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By Ashley Lyles
New research assessing trends and out-
comes following PCI among nonagenar-
ians supports the use of the therapy in 
patients regardless of their age.

The results, presented at a moderated 
poster session on Monday at TCT 2017, 
should serve as a reminder to physicians 
that age should not be a barrier when it 
comes to coronary disease amenable 
to PCI, said lead author Kashish Goel, 
MD (Mayo Clinic, Rochester, MN). “We 
should know that it is a viable [option], 
and we should not just be saying, “The 
patient is 90 years old, so we should not 
be doing this.’” 

Nonagenarians represent a growing 
demographic: in the United States alone, 
over 5 million individuals are between 90 
and 99 years old, with census data from 
2000 to 2010 showing this is the fastest-
growing age group above 65 years. 

“This is an increasing population, so 
there will be an increasing need for PCI. 
We saw that 90% of the patients had 
known CAD in this group,” Goel said. “So 
because we are doing more PCIs in this 
group, I think it is important to highlight 
what’s happening and what can we do 
better.” Most of all, he added, “we should 
not be declining PCI to nonagenarians.”

The study is the largest of its kind, with 
a sample size of approximately 70,000 
nonagenarians. Using the National Inpa-
tient Sample, researchers gathered details 
on patients age 90 and older who had un-
dergone PCI in the United States between 
January 1, 2003 and December 31, 2014. 

During the course of the study, Goel 
et al observed several trends in risk fac-
tors. The incidence of comorbidities like 
peripheral valve disease, renal failure, 
heart failure, and hypertension increased, 
as did the practice of using certain tech-

nologies and techniques including mul-
tivessel PCI, drug-eluting stents, and 
mechanical circulatory support (MCS). 
Specifically, use of MCS from 3.8% to 
5.7% over the 12-year period. 

Among nonagenarians undergo-
ing PCI for acute coronary syndromes, 
the prevalence of cardiogenic shock in-
creased over time, while vascular com-
plications and major bleeding decreased. 

Need to Get More ‘Granular’
Goel acknowledges that his study has 

some drawbacks, in that it is retrospec-
tive and does not include “detailed angi-
ographic results” or long-term follow-up 
data. 

Debabrata Mukherjee, MD (Texas 
Tech University Health Sciences Center, 
El Paso, TX), the panel moderator for 
Goel’s presentation, told TCTMD that 
because the study is based on NIS num-
bers, it is “very reflective of US practice.”

That said, he continued, “one of the 
limitations of that data set is that we 
might not have granular data. We might 

not have data on actual severity of le-
sions [and] we may not have data on the 
medical therapies. Maybe a more robust 
dataset will help us to answer the ques-
tions better.”

Over time, the mortality in these pa-
tients remains high, “which means that 
we have to do better [both] in evaluating 
appropriate medical therapy for these 
individuals and in improving our device 
technology,” Mukherjee said, adding, 
“They are fragile and they are much more 
sensitive to contrasts in medications, so 
we are doing better [than before], but 
we have to continue to do better and 
improve outcomes in these high-risk pa-
tients. “

Goel pointed out the nonagenarians 
are often excluded from clinical trials, 
yet practitioners still “apply the data from 
other patients” to the eldest individuals in 
their caseloads. Going forward, he con-
tinued, “We need to be more cognizant 
of what’s happening and do more studies 
in this age group,” particularly as more of 
these patients end up getting TAVR and 
other new therapies.

Disclosure:
■ Goel reports no relevant conflicts of 

interest.

A novel angiography-based method for 
deriving fractional flow reserve (FFR), 
assessed online in the cath lab without 
pressure wires or induction of hyper-
emia, appears feasible and able to ac-
curately detect functionally significant 
coronary lesions. 

Accuracy of the method, known as 
quantitative flow ratio (QFR), was in-
vestigated in the FAVOR II China and 
FAVOR II Europe-Japan studies, which 
were presented in a First Report Inves-
tigations session. QFR is an estimate of 
FFR based on fluid dynamic equations 
and emulated hyperemic flow velocity. It 
is computed from lumen contours in two 
standard angiographic projections, and 
contrast flow velocity is estimated by 
frame count during baseline conditions. 
The image runs are then transferred by 
local network to the QFR system. 

“Angiography-based functional le-
sion evaluation may appear as a cost-
saving alternative to pressure wire-
based assessment,” said presenter 
Jelmer Westra, MD (Aarhus University 
Hospital, Denmark). 

FAVOR II China
In FAVOR II China, published simul-

taneously in the Journal of the American 
College of Cardiology, vessel-level di-
agnostic accuracy of QFR in identifying 
hemodynamically-significant coronary 
stenosis was 97.7% and patient-level di-

agnostic accuracy was 92.4% (P < 0.001 
for both), according to Bo Xu, MBBS (Fu 
Wai Hospital, Beijing, China). 

The prospective, multicenter trial 
enrolled 308 consecutive patients at 
five centers in China in June and July 

2017. Eligible 
patients had at 
least one lesion 
with diameter 
stenosis of 30% 
to 90% and ref-
erence diameter 
2 mm or greater 
by visual estima-
tion. In this study, 

QFR (AngioPlus, Pulse Medical Imaging 
Technology, Shanghai, China), quantita-
tive coronary angiography (QCA), and 
FFR (reference standard ≤ 0.80) were 
assessed online in a blinded fashion 
during coronary angiography, then re-
analyzed offline in an independent core 
lab. In total, online QFR and FFR results 
were obtained in 328 of 332 vessels.

In other results, QFR showed supe-
rior sensitivity and specificity compared 
with QCA: 94.6% vs 62.5% and 91.7% 
vs. 58.1% (P < 0.001 for both). 

These data demonstrate “clinical util-
ity of QFR for use in diagnostic catheter-
ization laboratories,” Xu said.

FAVOR II Europe-Japan
QFR also showed superior sensitivity 

and specificity in comparison to 2-D QCA 
with FFR as the gold standard in FAVOR II 
Europe-Japan: 88% vs 46% and 88% vs 
77% (P < 0.001 for both). The overall diag-
nostic accuracy of QFR was 88%. When 
the researchers analyzed feasibility per 
vessel, the rate of successful QFR com-
putations in attempted cases was 97%.

The observational study enrolled 272 
patients with the same angiographic 
inclusion criteria as FAVOR II China at 
11 centers in Europe and Japan from 
March to October 2017.  

Westra and colleagues also looked 
at results of the QFR-FFR hybrid ap-
proach. “Assuming that FFR is required 
in the diagnostic gray zone of QFR, 
pressure wire-free assessment is possi-
ble in potentially 68% of all lesions while 
ensuring more than 95% accuracy,” he 
said. The same was observed in FAVOR 
II China.

Taken Together
This new diagnostic approach could 

also potentially save time in the cath 
lab. The mean time for QFR assessment 
was 4.36 minutes in FAVOR II China and 
4.8 minutes in FAVOR II Europe-Japan, 
compared with 7 minutes for FFR.

Both Xu and Westra concluded that 
the next step is adequately powered 
randomized trials comparing clinical 
outcomes with QFR versus standard di-
agnostic strategies. 

During a discussion, panel members 
deliberated whether a study of clinical 
outcomes is required. 

Alexandra J. Lansky, MD (Yale 
School of Medicine, New Haven, CT), 
referred to QFR as a “somewhat disrup-
tive” technology. “It really can be used in 
all cath labs,” she said, noting that QFR 
“takes away all the complications asso-
ciated with invasive FFR assessment. . 
. . We have very consistent results here 
with very high accuracy. Do we need to 
go to clinical outcomes?”

However, Gary S. Mintz, MD (Car-
diovascular Research Foundation, 
New York, NY), pointed to questions 
about the potential for bias and overall 
generalizability, the need for a techni-
cian, and comparisons to previously 
seen limitations of online QCA. “It may 
be possible to improve the [QFR] algo-
rithm so that it becomes automated,” 
he said, adding, “Reproducibility is im-
portant.”

Disclosures:
■ Westra reports receiving grant/re-

search support and consulting fees/
honoraria from Medis Medical Imag-
ing Systems bv.

■ Lansky and Xu report no relevant 
conflicts of interest.

■ Mintz reports receiving grant sup-
port/research contracts from Bos-
ton Scientific, St. Jude Medical and 
Volcano Corporation and consulting 
fees/honoraria/speakers bureau for 
ACIST Medical Systems, Boston Sci-
entific and InfraRedX.
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