‘ '.) Check for updates

a Pulmonary Hypertension: A Predictor of Lung
Cancer Prognosis?

To the Editor:

With interest, we read the paper by Eul and colleagues (1), which
confirms the previous finding that pulmonary hypertension (PH) is
present in a significant proportion of patients with lung cancer.
Moreover, this is the first report to show that the presence of PH has a
marked impact on the clinical outcome, including survival, of patients
with lung cancer. The underlying mechanism is likely of the
interaction between tumor cells and endothelial cells, which initiates
clot formation and releases cytokines to initiate macrophage
recruitment, intimal proliferation, and ultimately PH, which is the
feature of pulmonary tumor thrombotic microangiopathy (2). In
addition, cancer therapies may induce pulmonary arterial
hypertension (PAH). Dasatinib, which is one of the tyrosine
kinase inhibitors used as a drug for the treatment of tumors, has
been reported to cause direct pulmonary artery endothelial cell
toxicity through the production of mitochondrial reactive oxygen
species (3).

Both FEV, and DL were significantly lower in the group with
pulmonary artery/aorta (PA/A) > 1 in this study, and the computed
tomographic signs of emphysema did not differ between the groups.
Therefore, the authors suggest, it may be difficult to discern whether
this significant decrease is due to the presence of PH or not. However,
we do not quite agree with this point of view. That is, some patients in
this study had pulmonary function and echocardiography, 495
patients had FEV| results, and 494 patients had FEV/FVC results.
We can use these data to determine whether patients are
accompanied by chronic obstructive pulmonary disease (COPD)
and the severity of COPD. In this research, 132 patients with lung
cancer have echocardiographic pulmonary artery systolic pressure
data, and we can analyze the correlation between echocardiographic
pulmonary artery systolic pressure, FEV}, and DLcg in some
patients who have also done lung function and echocardiography to
find out whether the decrease of FEV, and DL is related to PH. In
this way we can determine whether it is PH or more severe COPD
that predicts increased mortality in patients with lung cancer. In
addition, all COPD-related lung diseases (such as interstitial lung
disease, bronchiectasis, sleep apnea, etc.) are additional possible
confounders in the development of PH (4). Interestingly, PA
diameter and PA/A have previously been shown to be associated
with increased mortality in patients with COPD. It is known that
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the severity of COPD as measured by FEV is an independent
predictor of mortality (5).

Eul and colleagues hold the view that such broadening of the
database of putative lung cancer-associated PH is mandatory before
interrogating whether to use a treatment of PH with available PAH
because approved drugs might provide a new therapeutic option in
some of these patients (e.g., those with most pronounced PH) (1).
However, we do not agree with this view either. In patients with lung
cancer, once there is a significant increase in pulmonary artery
pressure, it is necessary for them to check for other diseases, such as
lung disease, left heart disease, chronic thromboembolic PH, and
PAH. In addition to patients with PAH, lung disease and/or hypoxia-
induced PH are mainly targeted at the treatment of primary disease
(such as COPD, etc.), in which long-term oxygen therapy is
recommended, whereas routine targeted drug therapy is not
recommended (6).

Despite our reservations, the research by Eul and colleagues (1)
offers novel evidence suggesting possible increased prevalence of PH
in patients with lung cancer. The research also indicates that PH is
associated with poor survival in patients with lung cancer. It is
precisely because of the inseparable relationship between lung cancer
and PH that a prospective multicenter study based on right cardiac
catheterization is important to confirm the prevalence of PH in
patients with lung cancer, which is also significant to the prognosis of
lung cancer. ®

Author disclosures are available with the text of this letter at
www.atsjournals.org.

Acknowledgment: The authors thank Professor Nanshan Zhong from
State Key Laboratory of Respiratory Disease for the constructive advice
he gave.

Zhenzhen Zheng, M.D.*
The Second Affiliated Hospital of Guangdong Medical University
Zhanjiang, Guangdong, China

Riken Chen, M.D.*

Nuofu Zhang, M.D.*

Chunying Zhuang, M.D.*

Jianmin Lu, M.D.*

Yue Zhong, M.D.

Haimin Liu, M.D.

Cheng Hong, M.D.*

National Clinical Research Center for Respiratory Disease
Guangzhou, Guangdong, China

State Key Laboratory of Respiratory Disease
Guangzhou, Guangdong, China

The First Affiliated Hospital of Guangzhou Medical University
Guangzhou, Guangdong, China

Guangzhou Institute of Respiratory Disease

Guangzhou, Guangdong, China

and

National Clinical Research Center for Respiratory Disease
Guangzhou, Guangdong, China

ORCID ID: 0000-0002-0290-7293 (Z.Z.).

*These authors contributed equally to this work.
*Corresponding author (e-mail: gyfyyhc@ 126.com).

American Journal of Respiratory and Critical Care Medicine Volume 204 Number 9 | November 1 2021


http://www.atsjournals.org/doi/suppl/10.1164/rccm.202105-1256LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://orcid.org/0000-0002-0290-7293
mailto:gyfyyhc@126.com
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202105-1256LE&domain=pdf&date_stamp=2021-10-21
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
http://dx.doi.org/10.1164/rccm.202105-1256LE

References

1. Eul B, Cekay M, Pullamsetti SS, Tello K, Wilhelm J, Gattenlohner S, et al.
Noninvasive surrogate markers of pulmonary hypertension are
associated with poor survival in patients with lung cancer. Am J Respir
Crit Care Med 2021;203:1316-1319.

2. Price LC, Seckl MJ, Dorfmdiller P, Wort SJ. Tumoral pulmonary
hypertension. Eur Respir Rev 2019;28:180065.

3. Weatherald J, Chaumais MC, Montani D. Pulmonary arterial hypertension
induced by tyrosine kinase inhibitors. Curr Opin Pulm Med 2017;23:
392-397.

4. Sevilla-Montero J, Labrousse-Arias D, Fernandez-Pérez C, Fernandez-
Blanco L, Barreira B, Mondéjar-Parreno G, et al. Cigarette smoke directly
promotes pulmonary arterial remodeling and Kv7.4 channel dysfunction.
Am J Respir Crit Care Med 2021;203:1290-1305.

5. Berry CE, Wise RA. Mortality in COPD: causes, risk factors, and
prevention. COPD 2010;7:375-382.

6. Galie N, Humbert M, Vachiery JL, Gibbs S, Lang |, Torbicki A, et al.; ESC
Scientific Document Group. 2015 ESC/ERS guidelines for the
diagnosis and treatment of pulmonary hypertension: the joint task
force for the diagnosis and treatment of pulmonary hypertension
of the European Society of Cardiology (ESC) and the European
Respiratory Society (ERS): endorsed by: Association for European
Paediatric and Congenital Cardiology (AEPC), International Society for
Heart and Lung Transplantation (ISHLT). Eur Heart J 2016;37:67-119.

Copyright © 2021 by the American Thoracic Society

‘ '.) Check for updates

@ Reply to Zheng et al.

From the Authors:

We appreciate the authors’ interest and response to our work (1). We
agree with the authors that chronic obstructive pulmonary disease
(COPD) is an important and prevalent comorbidity in patients with
lung cancer. Moreover, the concern raised that the survival difference
we observed might be linked to COPD rather than to pulmonary
hypertension (PH) may be valid (2). For this purpose, we calculated
the impact of COPD, specifically FEV; and FEV/FVC, on the
survival of patients with lung cancer using the Cox proportional
hazard survival model. Notably, no significant impact of FEV, and
FEV,/FVC on progression free survival (PFS) and overall survival
(OS) was observed in our cohort of patients with lung cancer

(Figure 1). Although the data may be insufficient to claim the absence
of any effect of FEV; or FEV/FVC on PFS or OS, this finding
remarkably differs from the strong correlation between PFS/OS and
pulmonary artery size (PA), and pulmonary artery to ascending aorta
ratio (PA/A ratio) that we noted in the same patient cohort. In
addition, we recalculated our Cox proportional hazard survival model
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after adjusting for FEV, and FEV,/FVC. Importantly, even after
adjusting for FEV; and FEV/FVC, our data set is sufficient to
conclude that median OS is significantly reduced in patients with a
PA size = 28 mm (P=10.023) and PA/A ratio =1 (P < 0.001). In
conclusion, we believe that our data set provides strong evidence that
an increased PA/PA/AA ratio, probably indicating PH, is the main
predictor of survival in this lung cancer cohort.

In addition, to assess left heart diseases as a confounding factor
for PH in patients with lung cancer, we would also like to emphasize
that we already evaluated criteria of left heart disease in our study (1).
As an example, we were not able to find any statistically significant
difference in left ventricle ejection fraction between PA/A ratio > 1
and PA/A ratio = 1. This makes systolic left heart disease unlikely as
the cause of our findings.

We agree with the authors that we first have to gather more insight
on the causes of PH in lung cancer before we may consider treating
patients with lung cancer for PH. To consolidate these findings, we
are currently conducting a clinical trial (NCT04467333). &
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