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Editorial on the Research Topic

Calcium and pulmonary hypertension

Calcium channel blockers (CCBs) have been used in the treatment of pulmonary

hypertension since 1980s (Rubin, 1985). In 1992, a study showed that high doses of CCBs

in patients with primary pulmonary hypertension who respond with reductions in

pulmonary-artery pressure (PAP) and pulmonary vascular resistance might improve

survival over a five-year period (Rich et al., 1992). Subsequently, a number of studies

explored the impact of CCBs to the outcome of pulmonary hypertension, especially

pulmonary arterial hypertension (PAH). At present, many guidelines suggested that

pulmonary vasoreactivity testing should be done in some kinds of pulmonary arterial

hypertension and responders are suggested to be treated with high dose CCBs (Galie et al.,

2015).

A positive acute response is defined as a reduction of the mean PAP S10 mmHg to

reach an absolute value of mean PAP &40 mmHg with an increased or unchanged

cardiac output (Ruopp and Cockrill, 2022). Studies showed that long-term CCBs

responders displayed a more pronounced fall in mean PAP and reached an absolute

value of mean PAP lower than that measured in non-responders (Sitbon et al., 2005).

Whole-exome sequencing showed that gene variants differed in vasodilator-responsive

idiopathic PAH versus vasodilator-nonresponsive idiopathic PAH (Hemnes et al., 2016).

More biomarkers should be explored to detect vasodilator-responders early and easily,

including in other types of pulmonary hypertension (He et al.). The recent research of this

Topic showed that TIMP-1 elevation could serve as a circulating biomarker to identify PH

among COPD patients.

The recent work highlighted multiple ways to predict the long-term outcome of

pulmonary hypertension patients. This Research Topic includes a study which found that

besides hemodynamics, exercise capacity was valuable in the evaluation of the long-term
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outcome of pulmonary hypertension patients (Jiang et al.). This

recent research showed that exercise-based rehabilitation

(aerobic exercise training) may benefit the change from

baseline at Week 26 in right ventricular stoke volume

(RVSV), determined by pulmonary artery from CMR.

Besides the CCBs that have been predominantly used like

diltizem, nifedipine and amlodipine, other medicine related to

calcium signaling have also been used in pulmonary

hypertension (Humbert et al., 2022). Levosimendan, a calcium

sensitizing agent with positive inotropic and vasodilatory effects,

holds promise for patients with pulmonary hypertension and

right heart failure (Hoeper and Granton, 2011; Coz Yataco et al.,

2016) (Qu et al.). This recent research showed that

Levosimendan treatment could effectively improve acute

decompensated right heart failure and systemic

hemodynamics in connective tissue disease-associated

pulmonary arterial hypertension patients, with positive effects

on survival in hospital.

Many gene mutations are involved in the etiology of pulmonary

hypertension such as BMPR2. In this topic, we reported a rare case

of pulmonary hypertension caused by Kartagener’s syndromewith a

novel homozygous nonsense mutation in CCDC40 gene (Dai et al.).

This finding expanded the mutational spectra of CCDC40 gene

related Kartagener’s syndrome which is vital for screening and

genetic diagnosis of the disease.

Calcium is involved in the etiology, mechanism and therapy

target in pulmonary hypertension. CCBs can be used in first

diagnosed pulmonary arterial hypertension and calcium

sensitizing agent can be used in the late-stage pulmonary

hypertension with right heart failure. More researches should

be investigated in the future, such as: whether CCBs can be used

in other types of pulmonary hypertension? are there calcium

signaling related gene mutation or biomarkers are related to

pulmonary hypertension? whether new drugs can be developed

targeting calcium signaling such as calcium channels or calcium

related receptors?

Author contributions

J-FL organized this topic and write this editorial.

Funding

This work is supported by National Natural Science

Foundation of China (82270051), Reform and Development

Program of Beijing Institute of Respiratory Medicine

(ysrh2022006).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Coz Yataco, A., Aguinaga Meza, M., Buch, K. P., and Disselkamp, M. A. (2016).
Hospital and intensive care unit management of decompensated pulmonary
hypertension and right ventricular failure. Heart fail. Rev. 21 (3), 323–346. doi:10.
1007/s10741-015-9514-7

Galie, N., Humbert, M., Vachiery, J. L., Gibbs, S., Lang, I., Torbicki, A., et al. (2015).
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. Respir. J. 46 (4),
903–975. doi:10.1183/13993003.01032-2015

Hemnes, A. R., Zhao, M., West, J., Newman, J. H., Rich, S., Archer, S. L., et al.
(2016). Critical genomic networks and vasoreactive variants in idiopathic
pulmonary arterial hypertension. Am. J. Respir. Crit. Care Med. 194 (4),
464–475. doi:10.1164/rccm.201508-1678OC

Hoeper, M. M., and Granton, J. (2011). Intensive care unit management of
patients with severe pulmonary hypertension and right heart failure. Am. J. Respir.
Crit. Care Med. 184 (10), 1114–1124. doi:10.1164/rccm.201104-0662CI

Humbert, M., Kovacs, G., Hoeper, M. M., Badagliacca, R., Berger, R. M. F., Brida,
M., et al. (2022). 2022 ESC/ERS Guidelines for the diagnosis and treatment of
pulmonary hypertension. Eur. Respir. J., 2200879. doi:10.1183/13993003.00879-
2022

Rich, S., Kaufmann, E., and Levy, P. S. (1992). The effect of high doses of calcium-
channel blockers on survival in primary pulmonary hypertension. N. Engl. J. Med.
327 (2), 76–81. doi:10.1056/NEJM199207093270203

Rubin, L. J. (1985). Calcium channel blockers in primary pulmonary
hypertension. Chest 88 (4), 257S–260S. doi:10.1378/chest.88.4_supplement.
257s

Ruopp, N. F., and Cockrill, B. A. (2022). Diagnosis and treatment of pulmonary
arterial hypertension: A review. JAMA 327 (14), 1379–1391. doi:10.1001/jama.2022.
4402

Sitbon, O., Humbert, M., Jais, X., Ioos, V., Hamid, A. M., Provencher, S., et al.
(2005). Long-term response to calcium channel blockers in idiopathic pulmonary
arterial hypertension. Circulation 111 (23), 3105–3111. doi:10.1161/
CIRCULATIONAHA.104.488486

Frontiers in Physiology frontiersin.org02

Li et al. 10.3389/fphys.2022.1019158

https://www.frontiersin.org/articles/10.3389/fmed.2022.835272/full
https://www.frontiersin.org/articles/10.3389/fmed.2022.778620/full
https://www.frontiersin.org/articles/10.3389/fmed.2022.860684/full
https://doi.org/10.1007/s10741-015-9514-7
https://doi.org/10.1007/s10741-015-9514-7
https://doi.org/10.1183/13993003.01032-2015
https://doi.org/10.1164/rccm.201508-1678OC
https://doi.org/10.1164/rccm.201104-0662CI
https://doi.org/10.1183/13993003.00879-2022
https://doi.org/10.1183/13993003.00879-2022
https://doi.org/10.1056/NEJM199207093270203
https://doi.org/10.1378/chest.88.4_supplement.257s
https://doi.org/10.1378/chest.88.4_supplement.257s
https://doi.org/10.1001/jama.2022.4402
https://doi.org/10.1001/jama.2022.4402
https://doi.org/10.1161/CIRCULATIONAHA.104.488486
https://doi.org/10.1161/CIRCULATIONAHA.104.488486
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org
https://doi.org/10.3389/fphys.2022.1019158

	Editorial: Calcium and pulmonary hypertension
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


