LETTER TO THE EDITOR

Hitting two birds with one stone: the potential
role of serum hypoxia-inducible factor-1a
protein levels in obstructive sleep apnea-related
cardiovascular disease

To the editor We have read with great interest
the study by Gabryelska et al,’ suggesting that
serum hypoxia-inducible factor-1la (HIF-1a) pro-
tein might serve as a promising diagnostic marker
in obstructive sleep apnea (OSA), after exclusion
of some chronic hypoxia disorders. The marker
showed an area under the curve (AUC) of 0.841
for a cutoff value of 1055.6 pg/ml, with high
sensitivity, specificity, and positive predictive
value. In addition, no circadian fluctuation was
demonstrated.!

A previous meta-analysis of prospective stud-
ies showed that moderate and severe OSA is as-
sociated with a significant increase in the risk of
major adverse cardiovascular events, irrespective
of the presence of comorbidities, as well as cor-
onary artery disease, while severe OSA also in-
creases the risk of stroke and cardiovascular and
all-cause mortality.?

Serum HIF-1la levels have been previously
shown to correlate with the coronary artery cal-
cification (CAC) score in a cohort of 405 asymp-
tomatic patients with type 2 diabetes (r = 0.36,
P <0.001), with an AUC of 0.775, a sensitivity of
61.1%, and a specificity of 87.6% for predicting
the extent of CAC (cutoff value, 236.5 pg/ml).}
These findings might imply that the serum HIF-
-lalevel is an independent risk factor for CAC in
patients with type 2 diabetes, a frequent comor-
bidity in OSA.?

Another observational study including 296
patients with acute decompensated heart fail-
ure demonstrated that serum HIF-1a levels were
higher in these patients compared with healthy
controls (P <0.001), while they were also signifi-
cantly higher in patients with heart failure with
reduced ejection fraction, compared with patients
with heart failure with preserved ejection frac-
tion.” Of note, serum HIF-1a levels were higher
in patients who died during follow-up as com-
pared with survivors (P <0.001).* In addition, in-
vestigators documented that serum HIF-1a lev-
els positively correlated with the concentrations

of N-terminal fragment of the prohormone brain
natriuretic peptide (r = 0.337, P <0.001) and car-
diac troponin T (r = 0.357, P <0.001), while they
negatively correlated with left ventricular ejec-
tion fraction (r = -0.332, P <0.001) and systolic
blood pressure (r = -0.145, P = 0.013). However,
no association between serum HIF-1a levels and
in-hospital mortality was observed in the fully
adjusted Cox regression model. Finally, the AUC
of serum HIF-la in predicting the type of acute
decompensated heart failure was shown to be
0.73, with a sensitivity of 35.2% and a specific-
ity of 90%, for the cutoff value of 3.62 ng/ml.*

To sum up, serum HIF-1a levels might have
significant diagnostic and even prognostic value
in patients with either asymptomatic or symp-
tomatic cardiovascular disease (CVD). It would
be interesting if Gabryelska et al' could perform
a subgroup analysis assessing whether there is
a difference in serum HIF-1a levels among en-
rolled patients with OSA according to the CVD
status at baseline. Of course, large-scale prospec-
tive studies are required to investigate whether
this biomarker could provide prognostic informa-
tion on the development of CVD and its manifes-
tation in patients with OSA.
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Authors’ reply  Patoulias et al' have made an in-
teresting point, highlighting a possible impact of
hypoxia-inducible factor-1la (HIF-1ar) on the devel-
opment and manifestation of cardiovascular dis-
eases (CVDs), which are the main comorbidities
in patients with obstructive sleep apnea (OSA).?
This association has a strong pathophysiological
basis, as HIF-1a is responsible for the activation
of multiple genes involved in angiogenesis and
vascular resistance, most notably vascular endo-
thelial growth factor and endothelin 1.3

To assess whether individuals with a history
of CVD had increased serum HIF-1a protein lev-
els, we performed a supplementary analysis to
evaluate a diagnostic value of this parameter in
OSA." Cardiovascular diseases included heart fail-
ure, myocardial infarction, cardiomyopathy, and
cardiac arrythmias.

We found that the serum HIF-1a protein level
was increased in individuals with CVD (n = 18),
both in the evening (median, 1071.2 pg/ml [inter-
quartile range [IQR], 640.4-1637 pg/ml] vs 1504.9
pg/ml [IQR, 899.2-2337.9 pg/ml]; P = 0.049) and
in the morning (median, 1193 pg/ml [IQR, 622.5-
1662.9 pg/ml] vs 1694.4 pg/ml [IQR, 1071.5-
2022.5 pg/ml]; P = 0.045), as compared with pa-
tients without history of CVD (n = 42).

Furthermore, in the study group, evening and
morning serum HIF-1a protein levels correlated
with the apnea-hypopnea index (AHI; r = 0.37,
P =0.001and r=0.362, P = 0.001, respectively)
and body mass index (BMI; » = 0.259, P = 0.018
and r = 0.276, P = 0.011, respectively).

To assess the effect of confounding variables,
the analysis of covariance (ANCOVA) was per-
formed with serum HIF-1a protein levels as a de-
pendent factor, the presence of CVD as an inde-
pendent factor, and AHI and BMI as covariates.
In the applied ANCOVA model, only the presence
of CVD differentiated serum HIF-1a protein lev-
els in the evening and in the morning: F = 4.737,
P =0.032and F = 5.477, P = 0.022, respectively.
Covariates did not affect the observed differenc-
es in serum HIF-1a protein levels in the evening
and in the morning, which remained significant
(P =0.034 and P = 0.035, respectively).
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This additional analysis showed that OSA pa-
tients with CVD have increased serum HIF-1a pro-
tein levels, both in the evening and in the morn-
ing, independently of AHI and BMI. The results
suggest the involvement of HIF-1a in the devel-
opment and manifestation of CVD. However, as
stated by Patoulias et al," large prospective stud-
ies are needed to corroborate these findings. Our
research can be perceived as a pilot study, espe-
cially that the diagnosis of CVD was based only on
patient history and no additional examinations
were performed to confirm it. Moreover, the ef-
fect of continuous positive air pressure treatment®
should be assessed in relation to serum HIF-1a
protein levels and comorbid CVD, including its se-
verity, to show all aspects of this complex issue.

ARTICLE INFORMATION

AUTHOR NAMES AND AFFILIATIONS Agata Gabryelska, Piotr
Biatasiewicz (Department of Sleep Medicine and Metabolic Disorders, Med-
ical University of Lodz, t6dz, Poland)

CORRESPONDING AUTHOR Agata Gabryelska, MD, PhD, Department
of Sleep Medicine and Metabolic Disorders, Medical University of Lodz,
ul. Mazowiecka 6/8, 92-215 todz, Poland, phone: +48660796 004, email:
agata.gabryelska@gmail.com

CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0), allowing third parties to copy and re-
distribute the material in any medium or format and to remix, transform, and
build upon the material, provided the original work is properly cited, distrib-
uted under the same license, and used for noncommercial purposes only. For
commercial use, please contact the journal office at pamw@mp.pl.

HOW TO CITE Gabryelska A, Biatasiewicz P. Hitting two birds with one
stone: the potential role of serum hypoxia-inducible factor-1a protein levels
in obstructive sleep apnea—related cardiovascular disease. Authors’ reply.
Pol Arch Intern Med. 2020; 130: 162. doi:10.20452/pamw.15220

REFERENCES

1 Patoulias D, Katsimardou A, Kalogirou MS, et al. Hitting two birds with
one stone: the potential role of serum hypoxia-inducible factor-1a protein
levels in obstructive sleep apnea—related cardiovascular disease. Pol Arch
Intern Med. 2020; 130: 161-162.

2 Gabryelska A, tukasik ZM, Makowska JS, Biatasiewicz P. Obstructive
sleep apnea: from intermittent hypoxia to cardiovascular complications via
blood platelets. Front Neurol. 2018; 9: 635. (71

3 Semenza GL. Hypoxia-inducible factors in physiology and medicine. Cell.
2012; 148: 399-408. ('

4  Gabryelska A, Szmyd B, Panek M, et al. Serum Hypoxia-Inducible
factor-1a protein level as a diagnostic marker of obstructive sleep apnea. Pol
Arch Intern Med. 2020; 130: 158-160. ('

5 Gabryelska A, Stawski R, Sochal M, et al. Influence of one-night CPAP
therapy on the changes of HIF-1a protein in OSA patients — a pilot study.
J Sleep Res. 2020. doi:10.1111/JSR.12995. [Epub ahead of print].


http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.3389/fneur.2018.00635
https://doi.org/10.3389/fneur.2018.00635
https://doi.org/10.3389/fneur.2018.00635
https://doi.org/10.1016/j.cell.2012.01.021
https://doi.org/10.1016/j.cell.2012.01.021
https://doi.org/10.20452/pamw.15104
https://doi.org/10.20452/pamw.15104
https://doi.org/10.20452/pamw.15104
https://www.mp.pl/paim/issue/article/15104
https://www.mp.pl/paim/issue/article/15104

