Journal of the American Heart Association

EDITORIAL

Balloon Pulmonary Angioplasty for Chronic
Thromboembolic Pulmonary Hypertension
in Patients With Chronic Obstructive
Pulmonary Disease: A Note of Caution

Richard Cheng @, MD; Miles Conrad @, MD, MPH

Association (JAHA), Fujii et al. report on 32 patients

with chronic obstructive pulmonary disease (COPD)
undergoing balloon pulmonary angioplasty (BPA) for
chronic thromboembolic pulmonary hypertension
(CTEPH).! Patients were identified from a larger cohort
of 149 patients with CTEPH who underwent BPA over
a 10-year-period. COPD was diagnosed based on pul-
monary function tests (forced expiratory volume in 1s
[FEV1]/forced vital capacity <70% and FEV1<80% pre-
dicted). Compared with patients without COPD, those
with COPD had similar improvements in pulmonary
vascular resistance and oxygenation. Severe lung in-
jury occurred only 1.6% of the time in the COPD group,
numerically less but statistically similar to the non-
COPD group (3.0%). These are excellent outcomes in
a challenging patient population.

In this issue of the Journal of the American Heart

See Article by Fuijii.

There is indeed an unmet need for patients with
COPD and CTEPH that might be met by BPA. Although
surgical pulmonary thromboendarterectomy (PEA)

is the preferred approach for patients with CTEPH to
reduce pulmonary vascular resistance and improve
oxygenation, the presence of COPD has been associ-
ated with an increased risk of residual pulmonary hy-
pertension after PEA by an odds ratio of 6.2 and an
increased risk of in-hospital mortality by an odds ratio
of 4.4.2 Moreover, in a National Quality Improvement
Program database cohort of 468 795 patients, patients
with COPD undergoing PEA had increased morbidity
(25.8% versus 10.2%) and increased 30-day mortality
(6.7% versus 1.4%) as compared with patients with-
out COPD. This association was less profound but still
present after logistic regression modeling, with odds
ratios of 1.35 and 1.29 for morbidity and mortality, re-
spectively, suggesting that COPD was also a marker
of other comorbidities associated with perioperative
risk.® From the US CTEPH registry, patients who were
not offered PEA surgery were twice as likely to have
COPD, had worse outcomes, and were more likely to
be treated with oxygen, diuretics, or pulmonary hyper-
tension targeted therapies at 1-year.

In this article from Kobe University, the incidence of
any COPD in this CTEPH cohort was 32%, and more
than mild COPD was 21%. This is consistent with a
Russian cohort of 136 patients with CTEPH in patients
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scheduled for elective PEA that reported the incidence
of COPD to be 23%.2 Of note, patients with mild COPD
were excluded from this analysis. Although it is diffi-
cult to know for sure the causal relationship between
ventilatory impairment and vascular obstruction, it is
less likely that patients with CTEPH from, for example,
a hypercoagulable state, would subsequently develop
ventilatory impairments. More likely, either (1) similar
risk factors result independently in both COPD and
CTEPH, or (2) ventilator impairment from inflammatory
destruction of airways in COPD results in vasocon-
striction and vascular involvement. COPD is indeed a
risk factor for CTEPH in patients with newly diagnosed
acute pulmonary embolism,® and in one cohort, im-
provement in percentage of predicted FEV1 (%FEVA)
after PEA surgery was associated with larger mean
pulmonary artery pressure improvement.®

Therefore, caution should indeed be given to BPA
for COPD patients with CTEPH, as ventilatory im-
pairment may lead to vascular obstruction in similar
distributions. It is well understood that pulmonary ar-
tery thrombosis occurs in areas of the lung as a se-
quela of severe parenchymal disease such as COPD.
Reperfusion to areas with impaired ventilatory ele-
ments is expected to lead to worsening ventilation-
perfusion mismatch and hypoxia. In fact, in the article,
despite excluding patients with mild COPD, the mean
%FEV1 in the COPD group was 61%, consistent with
moderate COPD, or GOLD (Global Initiative for Chronic
Obstructive Lung Disease) criteria stage 2 of 4, and
whether BPA-treated areas avoided areas of “bad”
lung was not clearly stated—it would make sense to
avoid BPA of lung segments with the worse perfusion
defects by chest computed tomography or ventilation-
perfusion scans as it may increase intrapulmonary
shunting and worsen hypoxia. A potential signal of this
concern: in the article’s multivariate analysis, patients
with higher vital capacity and higher lung diffusing
capacity at baseline had greater improvement in oxy-
genation. This might suggest that instead of a greater
potential for improvement of oxygenation in patients
with more severe CTEPH and lower lung diffusing ca-
pacity, the expected improvements might have been
offset by worsening ventilation-perfusion mismatch.

There may be emerging ways to tease out whether
patients with COPD and CTEPH have pulmonary hy-
pertension driven either by both disease processes, or
mostly by CTEPH alone; these patients may also hap-
pen to have moderately severe COPD. Patients with
CTEPH with lower %FEV1 on pulmonary function tests
were found in one cohort to have a higher computed
tomography angiogram obstructive score.® In another
cohort, severity of pulmonary hypertension with COPD
can be predicted by higher bronchial wall thickness
and higher percentage cross-sectional area of pul-
monary vessels less than 5mm? normalized by lung
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area, a relationship not seen in severe CTEPH groups.”
Magnetic resonance imaging has also been used to
quantitate perfusion and ventilation. Mapping with
phase-resolved functional lung magnetic resonance
imaging shows a pattern of increased ventilation and
perfusion time to peak in regions of hypoventilation
and decreased perfusion for COPD but only increased
perfusion time to peak in regions of hypoperfusion in
CTEPH&? and to treatment response after BPA treat-
ment in CTEPH patients or after surgical PEA.10."

As such, diagnosis, evaluation, and treatment of
CTEPH remain an interdisciplinary process involving
a multidisciplinary team of experts, as consistent with
society guidelines, with a multimodality imaging and
multimodality treatment approach.'®'® This might be
especially true for treatment of patients with COPD
and CTEPH where careful evaluation of available
chest imaging and preprocedural planning is needed
to avoid revascularization to “bad lung” thereby wors-
ening ventilation-perfusion mismatch and increasing
intrapulmonary shunting. With a carefully selected co-
hort, Fuijii et al. have shown us that indeed BPA can be
performed safely to reduce pulmonary vascular resis-
tance and improve oxygenation in this difficult-to-treat
patient population.
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