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Dear Editor,

Hypocapnia and respiratory alkalosis are common arterial
blood gas (ABG) abnormalities in patients with acute pulmonary
embolism (PE) [1]. While the exact mechanisms leading to
hypocapnia in this context are not fully understood, a response to
hypoxia and complex chemosensitive neural reflexes triggered by
thrombi are thought to induce hyperventilation [2]. Additionally,
the arterial partial pressure of CO, (PaCO,) serves as a surro-
gate marker for dead space ventilation and may help estimate the
degree of pulmonary artery obstruction [2]. Indeed, a PaCO, value
of <30 mmHg has been associated with obstruction of more than
50% of the pulmonary arterial bed [3].

Although the clinical significance of hypocapnia at diagnosis
is well-established [1], less attention has been given to its prog-
nostic value over time in acute PE [4]. Our aim was to evaluate
the association between initial PaCO, levels and all-cause mortal-
ity at 7, 30, and 90 days in patients with acute PE. Additionally,
we explored whether this relationship varied by PE risk stratifi-
cation. Data were obtained from the Registro Informatizado de la
Enfermedad TromboEmbélica (RIETE) registry.

ABG analysis was performed within the first six hours of PE
diagnosis at the discretion of the treating physician; the timing of
anticoagulation in relation to ABG collection was not consistently
recorded in the registry. After excluding 176 patients with implau-
sible PaCO, values (<20 or >140 mmHg), 28,883 patients diagnosed
from March 2001 to April 2023 were included.

PE severity was classified according to the European Society of
Cardiology (ESC) guidelines. Low-risk PE was defined as a simplified
Pulmonary Embolism Severity Index (sPESI) of zero with no right
ventricular (RV) dysfunction and no elevated troponin. High-risk PE
was defined by systolic blood pressure <90 mmHg; all others were
considered intermediate risk.

We performed multivariable logistic regression to assess the
association between PaCO, values and all-cause mortality at 7,
30, and 90 days. The models were adjusted for the following
covariates: age (>80 vs. <80 years), sex, RV dysfunction, troponin
levels (elevated vs. normal), active cancer, chronic respiratory dis-
ease, chronic heart failure, heart rate (=110 vs. <110 per minute),
systolic blood pressure (=100 vs. <100 mmHg), renal dysfunc-
tion (creatinine clearance <60 vs. >60 mL/min), oxygen saturation
(<90% vs. >90%), and PaCO, category. PaCO, was stratified into
three clinically relevant categories: <30 mmHg, 30-39 mmHg, and
>40 mmHg.

In univariable analysis, patients with PaCO, <30 mmHg had
significantly higher mortality at 7 days (odds ratio [OR]: 2.46;
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95%Cl: 2.05-2.96), 30 days (OR: 1.70; 95%CI: 1.50-1.93), and 90
days (OR: 1.59; 95%CI: 1.43-1.76), compared with those with
PaCO, 30-39 mmHg. Patients with PaCO, >40 mmHg also showed
increased mortality at 7 days (OR: 1.94; 95%Cl: 1.60-2.35), 30
days (OR: 1.56; 95%CI: 1.38-1.77), and 90 days (OR: 1.48; 95%ClI:
1.34-1.64). In multivariable analysis, both low and high PaCO,
values remained significantly associated with higher mortality
compared to the reference group (30-39 mmHg). Specifically,
PaCO, <30 mmHg was associated with increased mortality at 7
days (adjusted OR [aOR]: 1.92; 95%CI: 1.59-2.32), 30 days (aOR:
1.38; 95%CI: 1.21-1.58), and 90 days (aOR: 1.33; 95%CI: 1.19-1.49).
Similarly, PaCO, > 40 mmHg was associated with higher mortality
at 7 days (aOR: 1.76; 95%CI: 1.45-2.14), 30 days (aOR: 1.46; 95%CI:
1.28-1.66), and 90 days (aOR: 1.43; 95%CI: 1.28-1.60).

Other variables independently associated with increased
7-day mortality included: age>80 years (aOR: 1.69; 95%CI:
1.41-2.02), male sex (aOR: 1.30; 95%CI: 1.10-1.53), elevated tro-
ponin (aOR: 1.23; 95%CI: 1.03-1.47), active cancer (aOR: 2.54;
95%CI: 2.13-3.03), heart rate >110 per minute (aOR: 1.57;
95%Cl: 1.33-1.87), systolic blood pressure < 100 mmHg (aOR: 2.33;
95%CI: 1.91-2.84), creatinine clearance <60 mL/min (aOR: 2.47;
95%Cl: 2.04-2.99), and oxygen saturation <90% (aOR: 1.85; 95%ClI:
1.57-2.17).

Our results show that both low (<30mmHg) and high
(=40 mmHg) PaCO, levels were independently associated with
increased mortality at all time points compared with the refer-
ence group (30-39 mmHg). This pattern was observed in the overall
population and within most PE risk groups, particularly among
intermediate-risk patients. Adjusted odds ratios (with 95% confi-
dence intervals) and event rates are presented in Table 1.

To further illustrate the time-dependent relationship between
PaCO, and outcomes, we constructed a Kaplan-Meier curve for
cumulative all-cause mortality, stratified by PaCO, category. As
shown in the Fig. 1, mortality increased progressively over 90
days in all groups but was consistently higher in patients with
PaCO; <30 mmHg or >40 mmHg. At 30 days, cumulative mor-
tality reached 7.1% in the <30mmHg group and 6.6% in the
>40 mmHg group, compared with 4.3% in the reference category.
The difference across groups was statistically significant (log-rank
p<0.001).

To our knowledge, this is the largest study to date evaluat-
ing PaCO, as a prognostic biomarker in acute PE. Our findings
reveal a non-linear (U-shaped) relationship between PaCO, and
mortality, with both hypocapnia and hypercapnia independently
associated with adverse outcomes. Interestingly, initial PaCO,
levels were not aligned with ESC risk stratification, and their prog-
nostic value appeared to be independent. For instance, among
patients, classified as low-risk according to ESC guidelines, those
with PaCO, > 40 mmHg still had a significantly higher 30-day mor-
tality (adjusted OR: 2.05; 95%Cl: 1.15-3.68). This suggests that
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Table 1
All-cause mortality at 7, 30, and 90 days according to baseline PaCO, categories.
N 7-Days death 30-Day death 90-Day death
Death aOR (95%Cl) Death aOR (95%CI) Death aOR (95%CI)
All patients 28,883 664 (2.3%) 1531 (5.3%) 2361 (8.2%)
PaCO, <30 mmHg 5791 216 (3.7%) 1.92 (1.59-2.32)! 407 (7.0%) 1.38 (1.21-1.58)' 601 (10.4%) 1.33(1.19-1.49);
PaCO, 30-39mmHg 16,713 259 (1.5%) Ref. 710 (4.2%) Ref. 1137 (6.8%) Ref.
PaCO, > 40 mmHg 6379 189 (3.0%) 1.76 (1.45-2.14)’ 414 (6.5%) 1.46 (1.28-1.66)! 623 (9.8%) 1.43 (1.28-1.60);
Low-risk PE 6281 22 (0.35%) 60 (0.96%) 88 (1.4%)
PaCO; <30 mmHg 921 5 (0.54%) 1.74 (0.61-4.99) 10 (1.09%) 1.26 (0.61-2.58) 15 (1.6%) 1.26 (0.70-2.27)
PaCO, 30-39 mmHg 4216 12 (0.28%) Ref. 32 (0.76%) Ref. 48 (1.1%) Ref.
PaCO, > 40 mmHg 1144 5 (0.44%) 1.51 (0.53-4.30) 18 (1.57%) 2.05 (1.15-3.68)" 25 (2.2%) 1.91 (1.17-3.12)"
Intermediate-risk PE 20,645 540 (2.6%) 1291 (6.3%) 2033 (9.8%)
PaCO, <30 mmHg 4417 180 (4.1%) 2.00 (1.63-2.47)! 350 (7.9%) 1.41 (1.22-1.62) 527 (11.9%) 1.35(1.20-1.53)
PaCO, 30-39mmHg 11,491 210(1.8%) Ref. 600 (5.2%) Ref. 979 (8.5%) Ref.
PaCO, > 40 mmHg 4737 150 (3.2%) 1.72 (1.38-2.13)! 341(7.2%) 1.41(1.23-1.63)! 527 (11.1%) 1.41 (1.25-1.59)
High-risk PE 1028 86 (8.4%) 130 (12.6%) 165 (16.1%)
PaCO, <30 mmHg 305 25 (8.2%) 1.38 (0.79-2.43) 38 (12.5%) 1.15(0.73-1.82) 46 (15.1%) 1.03 (0.68-1.56)
PaCO, 30-39 mmHg 486 30(6.2%) Ref. 53(10.9%) Ref. 72 (14.8%) Ref.
PaCO, > 40 mmHg 237 31(13.1%) 2.09 (1.21-3.60) 39 (16.5%) 1.47 (0.93-2.33) 47 (19.8%) 1.32(0.87-2.02)
Abbreviations: PE, pulmonary embolism; Ref., reference; aOR, adjusted odds ratio; CI, confidence intervals.
* p<0.05.
f p<0.01.
t p<0.001.
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Fig. 1. Kaplan-Meier curve of 90-day mortality stratified by PaCO, categories.

elevated PaCO, may help identify additional risk not captured by
standard ESC classification.

Previous studies examining the prognostic value of PaCO, in
acute PE have yielded inconsistent results [4,5]. In some cases,
transcutaneous CO, monitoring has been used as a non-invasive
surrogate for arterial PaCO,. However, this method may be less
reliable in hypocapnic states, where it tends to underestimate true
PaCO, levels due to technical and physiological limitations [6].
Additionally, long-term outcomes such as chronic thromboembolic
pulmonary can influence mortality and may confound the inter-

pretation of short-term prognostic markers like baseline PaCO,
[7.8].

Although PaCO, was independently associated with mortality
after adjusting for established risk factors, we did not formally
assess whether its inclusion improved overall model performance.
Further work is needed to evaluate whether PaCO, adds incremen-
tal predictive value beyond current ESC-based risk stratification
tools.

This study has limitations. We relied on a single baseline PaCO,
value. Prior research suggests that temporal trends in PaCO, may
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be more informative [5]. Additionally, the registry did not system-
atically record FiO, or supplemental oxygen use at the time of ABG.
Finally, we could not assess the arterial-venous CO, gap, which has
been shown to correlate with hemodynamic severity in PE.

In conclusion, our findings demonstrate that initial PaCO, values
outside the 30-39 mmHg range are independently associated with
increased short- and mid-term mortality in patients with acute PE.
PaCO, may serve as a valuable early marker of adverse outcomes
and should be considered in future prognostic assessments of PE.

Author contribution

DRC Wrote and revised the manuscript. Conceived and designed
the study and supervised, contributed to interpreting the results.
JGG Contributed to interpreting the results, read and agreed to
the published version of the manuscript.
KK contributed to interpreting the results, read and agreed to
the published version of the manuscript.
BB read and agreed to the published version of the manuscript.
JFR read and agreed to the published version of the manuscript.
JCread and agreed to the published version of the manuscript.
AS read and agreed to the published version of the manuscript.
ALR read and agreed to the published version of the manuscript.
HMB read and agreed to the published version of the manuscript.
MM Wrote and revised the manuscript. Conceived and designed
the study and supervised. Contributed to interpreting the results,
read and agreed to the published version of the manuscript.

Artificial intelligence involvement

No Al was involvement in this work.

Funding

SANOFI and ROVI supporting this Registry with an unrestricted
educational grant.

Conflict of interest

There are no conflicts of interest to report.

Acknowledgements

We express our gratitude to SANOFI and ROVI for support-
ing this Registry with an unrestricted educational grant. We also
thank the RIETE Registry Coordinating Center, S&H Medical Science
Service, for their quality control data, logistic and administrative
support and Prof. Salvador Ortiz, Universidad Autébnoma de Madrid,
Statistical Advisor in S&H Medical Science Service for the statistical
analysis of the data presented in this paper.

Appendix A. Members of the RIETE Group

SPAIN: Abad-Fernidndez A, Adarraga MD, Agudo P, Aibar ],
Alberich-Conesa A, Alfonso J, Amado C, Angelina-Garcia M, Arcelus
JI, Ballaz A, Barba R, Barbagelata C, Barrén M, Barrén-Andrés
B, Beddar-Chaib F, Blanco-Molina A, Bonavila CS, Cantarella RF,
Chasco L, Claver G, Crecente P, Creu-Paris ], Criado ], De Juana-
Izquierdo C, Del Toro ], Demelo-Rodriguez P, Diaz-Pedroche
MC, Diaz-Peromingo JA, Dubois-Silva A, Duran D, Escribano JC,
Ferndndez-Bermejo LA, Fernandez-Capitan C, Fernandez-Reyes ]L,
Fidalgo MA, Formica A, Francisco I, Gabara C, Galeano-Valle F,
Garcia-Bragado F, Garcia-Ortega A, Gavin-Sebastian O, Gil-Diaz A,
Girona E, Gémez-Cuervo C, Gonzalez-Garcia ]G, Gonzalez-Munera

Archivos de Bronconeumologia Xxx (XXXX) XXX—-XXX

A, Gorostidi-Pérez ], Guirado L, Gutiérrez-Guisado J, Hernandez-
Blasco L, Hernandez-Vidal M], Huélamo-L6pez P, Jiménez D, Jou
I, Joya MD, Lalueza A, Lecumberri R, Llamas P, Lépez-Jiménez
L, Lopez-Miguel P, Lopez-Ndiiez ], Lopez-Ruiz A, Lopez-Saez B,
Lorenzo A, Maestre A, Marchena PJ, Marcos M, Marin-Baselga R,
Martin-del Pozo M, Melero M, Mercado MI, Moisés-Lafuente ], Mon-
real M, Monzén L, Moreno-Casas S, Moreno-Fernandez A, Navas
MS, Nieto JA, Nufiez-Fernandez M]J, Olid M, Olivares MC, Ordieres-
Ortega L, Ortiz M, Osorio J, Otalora S, Pagan ], Parra-Caballero
P, Payr6-Bisart B, Pedrajas JM, Pérez-Ductor C, Pérez-Pinar M,
Peris ML, Pesce ML, Porras JA, Prieto-Gafian LM, Puche G, Rivas A,
Rivera-Civico F, Rivera-Gallego A, Roca M, Rodriguez-Chiaradia DA,
Rodriguez-Cobo A, Ruiz-Artacho P, Ruiz-Giménez N, Salgueiro G,
Sancho T, Sendin V, Sidawi T, Sierra-Palomares G, Solé A, Soler S,
Sudrez-Fernandez S, Tirado R, Toda MR, Tolosa C, Trujillo-Santos
], Tung-Chen Y, Uresandi F, Valle R, Varona JF, Vazquez E, Vega-
Romero E, Vicente-Navarro D, Vidal G, Villares P, You ]S, AUSTRIA:
Ay C, Nopp S, Pabinger I, BELGIUM: Van Thillo Q, Verhamme P,
Verstraete A, BRAZIL: Yoo HHB, COLOMBIA: Jiménez-Echandia CA,
Montenegro AC, Roa ], CZECH REPUBLIC: Grenar P, Hirmerova ],
Maly R, FRANCE: Accassat S, Bertoletti L, Bura-Riviere A, Catella
], Chopard R, Couturaud F, Espitia O, Le Mao R, Mahé I, Morange P,
Moustafa F, Plaisance L, Poenou G, Quéré I, Sarlon-Bartoli G, Suchon
P, Versini E, GERMANY: Schellong S, IRAN: Jenab Y, Khodayari A,
Sadeghipour P, Yadangi S, ISRAEL: Brenner B, Dally N, Kenet G, Tzo-
ranl, ITALY: Basaglia M, Bilora F, Bissacco D, Bortoluzzi C, Bortoluzzi
M, Brandolin B, Casana R, Ciammaichella MM, Di Micco P, Imbalzano
E, Lambertenghi-Deliliers D, Mastroiacovo D, Pesavento R, Pizzuti V,
Prandoni P, Scarinzi P, Siniscalchi C, Visona A, Vo Hong N, Zalunardo
B, LATVIA: Kigitovica D, Paluga R, Skride A, MEXICO: Dominguez-
Cruz CP, Mendoza Romo-Ramirez MA, Parra-Garcia CL, MOROCCO:
Tazi-Mezalek Z, PORTUGAL: Fonseca S, Fontes C, Meireles ], Soeiro
B, REPUBLIC OF NORTH MACEDONIA: Bosevski M, SWITZERLAND:
Barco S, Mazzolai L, USA: Angiolillo DJ, Caprini JA, Ortega-Paz L,
Tafur AJ, VIETNAM: Bui HM, Nguyen ST, Pham KQ, Tran GB.

Coordinator of the RIETE Registry: Manuel Monreal.

RIETE Steering Committee Members: Paolo Prandoni, Ben-
jamin Brenner and Dominique Farge-Bancel.

RIETE National Coordinators: Raquel Barba (Spain), Peter Ver-
hamme (Belgium), Hugo Hyung Bok Yoo (Brazil), Radovan Maly
(Czech Republic), Laurent Bertoletti (France), Sebastian Schellong
(Germany), Inna Tzoran (Israel), Pierpaolo Di Micco (Italy), Abilio
Reis (Portugal), Marijan Bosevski (R. North Macedonia), Lucia
Mazzolai (Switzerland), Joseph A. Caprini (USA), Hanh My Bui (Viet-
nam).

RIETE Registry Coordinating Center: S & H Medical Science
Service.

References

[1] Lobo JL, Alonso S, Arenas J, Doménech P, Escribano P, Fernandez-Capitan C, et al.
Multidisciplinary Consensus for the Management of Pulmonary Thromboem-
bolism. Arch Bronconeumol 2022;58(3):246-54.

[2] Goldhaber SZ, Elliott CG. Acute pulmonary embolism: part [: epidemiology,
pathophysiology, and diagnosis. Circulation 2003;108(22):2726-9.

[3] Metafratzi ZM, Vassiliou MP, Maglaras GC, Katzioti FG, Constantopoulos
SH, Katsaraki A, et al. Acute pulmonary embolism: correlation of CT pul-
monary artery obstruction index with blood gas values. AJR Am | Roentgenol
2006;186(1):213-9.

[4] Rodger MA, Carrier M, Jones GN, Rasuli P, Raymond F, Djunaedi, et al. Diagnostic
value of arterial blood gas measurement in suspected pulmonary embolism. Am
J Respir Crit Care Med 2000;162(6):2105-8.

[5] Kotsiou OS, Karadontas V, Daniil Z, Zakynthinos E, Gourgoulianis KI. Transcu-
taneous carbon dioxide monitoring as a predictive tool for all-cause 6-month
mortality after acute pulmonary embolism. Eur J Intern Med 2019;68:44-50.

[6] Umeda A, Ishizaka M, Ikeda A, Miyagawa K, Mochida A, Takeda H, et al. Recent
Insights into the Measurement of Carbon Dioxide Concentrations for Clinical
Practice in Respiratory Medicine Sensors (Basel) 2021;21(16):5636.

[7] RamirezP, Otero R, BarberaJA. Pulmonary chronic thromboembolic disease. Arch
Bronconeumol 2020;56(5):314-21.


http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0005
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0010
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0015
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0020
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0025
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0030
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0035

G Model
ARBRES-3842; No.of Pages4

D.A. Rodriguez-Chiaradia, J.G. Gonzdlez-Garcia, K. Khilzi et al.

[8] Valerio L, Mavromanoli AC, Barco S, Abele C, Becker D, Bruch L, et al. Chronic
thromboembolic pulmonary hypertension and impairment after pulmonary
embolism: the FOCUS study. Eur Heart ] 2022;43(36):3387-4339.

Diego Agustin Rodriguez-Chiaradia-P-¢:d.+,

José Gregorio Gonzalez-Garcia®?, Karys Khilzi®-?,

Benjamin Brenner®f, José Luis Fernandez-Reyes$,

Judith Catella™iJ, Andris Skride !, Antonio Lépez-Ruiz™,
Hanh My Bui”, Manuel Monreal 9-°, the RIETE Investigators®

2 Pulmonology Department, Hospital del Mar, Barcelona, Spain

b Hospital del Mar Research Institute, Barcelona, Spain

¢ Department of Medicine and Life Sciences (MELIS), Universitat
Pompeu Fabra (UPF), Barcelona, Spain

d CIBER Enfermedades Respiratorias (CIBERES), Madrid, Spain

€ Department of Haematology and Bone Marrow Transplantation,
Rambam Health Care Campus, Haifa, Israel

f Faculty of Medicine, Technion Institute of Technology, Haifa, Israel
& Department of Internal Medicine, Complejo Hospitalario de Jaén,
Jaén, Spain

h Service de Médecine Interne et Vasculaire, Hopital Edouard Herriot,
Hospices Civils de Lyon, Lyon, France

Archivos de Bronconeumologia Xxx (XXXX) XXX—-XXX

i Laboratoire d’Excellence du Globule Rouge (Labex GR-Ex), Sorbonne,
Paris, France

i Laboratoire Interuniversitaire de Biologie de la Motricité (LIBM)
EA7424, Equipe «Biologie Vasculaire et du Globule Rouge», Université
Claude Bernard Lyon 1, Université de Lyon, Lyon, France

k Department of Cardiology, Pauls Stradins Clinical University
Hospital, Riga, Latvia

IStrading University, Riga, Latvia

™ Department of Internal Medicine, Hospital de La Axarquia,
Vélez-Mdlaga, Mdlaga, Spain

" Department of Scientific Research and International Cooperation,
Hanoi Medical University Hospital, Hanoi, Viet Nam

© Chair for the Study of Thromboembolic Disease, Faculty of Health
Sciences, UCAM - Universidad Catélica San Antonio de Murcia,
Murcia, Spain

Corresponding author.
E-mail address: darodriguez@hmar.cat (D.A. Rodriguez-Chiaradia).
© A full list of the RIETE Investigators is given in the Appendix.


http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
http://refhub.elsevier.com/S0300-2896(25)00258-3/sbref0040
mailto:darodriguez@hmar.cat

	The Predictive Value of PaCO2 in Patients With Pulmonary Embolism: Data From RIETE Registry
	Author contribution
	Artificial intelligence involvement
	Funding
	Conflict of interest
	Acknowledgements
	Appendix A Members of the RIETE Group

	References

