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Background: Obstructive sleep apnea-hypopnea syndrome (OSAHS) is an independent risk factor
for atherosclerosis (AS), but the mechanism is different from classical AS risk factors. Nicotinamide
phosphoribosyltransferase (NAMPT) is involved in the pathophysiology of AS via multiple pathways,
and its expression is closely related to hypoxia. The association of NAMPT with hypoxia and the risk of
cardiovascular morbidity in the patients of OSAHS remains to be defined. Therefore, we carried out this
study to investigate the association of NAMPT with hypoxia and the risk of early cardiovascular disease [based
on the Framingham risk score (FRS)] in patients with OSAHS.

Methods: A total of 82 patients diagnosed with OSAHS were enrolled in this cross-sectional survey design,
along with 18 healthy controls who were age- and gender-matched. The general characteristic parameters
including height and weight as well as biochemical parameters including blood glucose and lipid were
collected from the subjects. The Framingham vascular risk score calculates the risk of developing vascular
disease based on the above indicators. Polysomnography was performed in patients with OSAHS, and
blood oxygen saturation and apnea-hypopnea index (AHI) were collected, and patients were grouped by
disease extent by AHI. The serum NAMPT level of the research subjects was detected using an enzyme-
linked immunosorbent assay. Spearman correlation analysis and multiple linear regression to explore the
independent correlations of hypoxia on serum NAMPT activity in OSAHS patients.

Results: Serum NAMPT level in patients with OSAHS increased with the severity of the disease.
Correlation analysis showed that NAMPT was significantly positively correlated with FRS in patients with
OSAHS (r=0.829, P<0.05). Multiple linear regression analysis with FRS as the outcome measure showed
that NAMPT activity and minimum blood oxygen saturation were independent associated with the risk
of developing cardiovascular disease (B=0.03, P=0.000; f=-0.13, P=0.034). Univariate and multivariate
regression analyses revealed that hypoxia was significantly associated with NAMPT levels in OSAHS
patients, and the oxygen desaturation index (ODI) was independent associated with the expression of
NAMPT activity (B=4.09, P=0.000).

Conclusions: In patients with OSAHS, hypoxia is independently associated with NAMPT. NAMPT

increases the risk of cardiovascular morbidity in this population may be influenced by hypoxia.
Keywords: Niacinamide phosphoribosyltransferase (NAMPT); obstructive sleep apnea-hypopnea syndrome
(OSAHS); hypoxia; Framingham risk score (FRS)
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Introduction

Niacinamide phosphoribosyltransferase (NAMPT)
plays an important role in the biological activities of the
intracellular and extracellular environments. Intracellular
NAMPT (iINAMPT) is the rate-limiting enzyme of the
nicotinamide adenine dinucleotide (NAD+) remediation
pathway and is involved in regulating cellular redox
reactions and maintaining mitochondrial function (1,2).
Extracellular NAMPT (eNAMPT) is closely related to
the occurrence and development of atherosclerosis (AS)
(3-5). Recent studies have reported that NAMPT can
promote the expression and release of adhesion molecules
and proinflammatory factors to cause vascular injury (6-9).
NAMPT can also accelerate plaque formation by inducing
the formation of macrophage foam cells (10,11) and the
proliferation of vascular smooth muscle cells (12,13).
Additionally, NAMPT can promote plaque vulnerability
and accelerate AS complications by regulating extracellular
matrix degradation and angiogenesis (14,15). Therefore,
NAMPT, as a marker of vascular injury and a potential
therapeutic target for AS, has received increasing attention
(16-18).

Although different from the classic causes of AS (such
as hyperlipidaemia and hyperglycaemia), obstructive
sleep apnea-hypopnea syndrome (OSAHS), based on
chronic intermittent hypoxia (CIH), has been reported in
epidemiological studies to be an independent risk factor
for cardiovascular adverse events and AS (19-25). Clinical
studies have confirmed that OSAHS is associated with
many cardiovascular complications and is an independent
risk factor for the occurrence, progression, and mortality
of cardiovascular and cerebrovascular disease (CVD)
(26,27). A meta-analysis of 16 studies showed that severe
OSAHS [apnea-hypopnea index (AHI) >30] was associated
with increased all-cause and cardiovascular mortality (28).
However, the specific mechanism and therapeutic target
remain unclear. Recently, hypoxia has been reported to
promote the expression of eNAMPT in vascular endothelial
cells, thereby activating a series of signalling pathways
to cause endothelial dysfunction (29,30). Therefore, we
speculated that NAMPT could also play an important role
in AS induced by OSAHS.

Currently, the expression of NAMPT in patients with
OSAHS has not been reported, and further studies are
required to determine if polysomnography (PSG)-derived
hypoxia-related parameters have an impact on NAMPT
in patients with OSAHS. Therefore, from a clinical
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research perspective, this paper clarified the activity and
expression of serum NAMPT in patients with OSAHS and
its correlation with the severity of OSAHS. Additionally,
the effects of PSG-derived hypoxia-related parameters on
the expression of NAMPT in patients with OSAHS were
investigated using further multivariate regression analysis.
Finally, the Framingham risk score (FRS), which predicts
the degree of cardiovascular injury at 10 years, was used
as an outcome index to analyze the correlation between
NAMPT and cardiovascular disease risk in patients with
OSAHS. The relationship and value of NAMPT in OSAHS
patients with disease degree and cardiovascular disease
risk were preliminarily evaluated to lay a foundation for
subsequent basic research on the prevention and treatment
of cardiovascular and cerebrovascular diseases caused by
OSAHS. We present the following article in accordance with
the STROBE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-22-975/rc).

Methods
Study participants

A cross-sectional study design was adopted for this study.
Patients diagnosed with OSAHS and admitted to the
Department of Otolaryngology, Head and Neck Surgery,
The First Hospital of Hebei Medical University between
November 2019 and December 2021 were selected. General
characteristics and clinical information of the patients were
prospectively collected through continuous enrolment.

According to the diagnostic guidelines for patients with
OSAHS and the study requirements, the inclusion criteria
were as follows: (I) adult patients (age >18 years), (II)
typical symptoms such as nocturnal snoring with apnea and
daytime somnolence [Epworth Sleepiness Scale (ESS) score
>9], and (III) physical examination showing stenosis and
obstruction in any part of the upper airway and recurrent
apnea and hypopnea occurring more than 30 times or sleep
AHI >5 times/hour during the 7-hour sleep cycle each
night.

The exclusion criteria were as follows: (I) patients
with chronic obstructive pulmonary disease, pulmonary
hypertension, bronchial asthma, other pulmonary diseases,
and other sleep breathing disorders, including upper airway
resistance syndrome, restless leg syndrome or narcolepsy,
who were diagnosed before or during hospitalization; (II)
patients with heart, liver, or respiratory failure, chronic
kidney disease, mental disorders, and other systemic
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diseases; (III) patients who had taken or were taking sleep-
affecting respiratory drugs and lipid-lowering drugs within
a short period before the visit; (IV) patients with upper
respiratory tract infection within a short time before the
visit; and (V) patients who did not agree to join the group
and did not provide informed consent.

Through the inclusion and exclusion criteria, a total
of 82 patients (17 in the mild moderate group and 65 in
the severe group) with OSAHS were finally included in
the study, and 18 healthy control subjects matched with
their baseline characteristics of age, gender, smoking and
drinking were randomly selected from outpatients who
received regular medical examinations at our institution.

Medical ethics

This study was approved by the Ethics Review Committee
of the First Hospital of Hebei Medical University (Ethics
Approval No. 20200623) and conducted in accordance with
the declaration of Helsinki (as revised in 2013). All clinical
information was obtained from the clinical sample database
of the hospital, and all patients gave written informed
consent.

General data collection

A detailed medical history and questionnaire survey were
conducted for each participant, which included: (I) basic
personal information, including gender, age, detailed
smoking and drinking history, and family history; (II)
OSAHS-related symptoms, including snoring, waking up in
the middle of the night, feeling dizzy in the morning, and
mental state during the day; (III) detailed inquiries about
the history of hypertension, diabetes, hyperlipidaemia, and
other related diseases; (IV) the severity of daytime subjective
sleepiness, which was assessed using ESS in Chinese.

Physical measurement data

Anthropometric indicators, including height, weight, and
waist circumference (WC), were measured at baseline by an
experienced physician. The patient’s weight was measured
using electronic scales. WC was measured at the midpoint
perimeter between the lowest rib and iliac crest. After a
15-minute rest, the patient was seated and blood pressure,
systolic pressure (SBP), and diastolic pressure (DBP) were
measured using a mercury sphygmomanometer. All of the
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above basic parameters were measured twice and averaged.

Biochemical index measurement data

Fasting blood samples were collected from the anterior
elbow vein of all participants the morning after admission.
Blood biochemical examination was conducted using
routine procedures, and metabolic indicators such as blood
glucose and lipid markers were collected to measure fasting
blood glucose, triglyceride (T'G), total cholesterol (TC),
low-density lipoprotein cholesterol (LDL-C), and high-
density lipoprotein cholesterol (HDL-C).

PSG

Sleep monitoring included the electroencephalogram
(EEG), electrocardiogram (ECG), electronystagmogram
(EOG), electromyogram (EMG) of submental muscles,
blood oxygen saturation, airflow of the nose and mouth,
thoracoabdominal motility, and body position. Sleep event
data included apnea, oxygenated haemoglobin saturation,
AHI, mean pulse oxygen saturation (MSpO,), oxygen
desaturation index (ODI); lowest pulse oxygen saturation
(LSpO,), and time when blood oxygen saturation was below
90% (T'S90).

Calculation of FRS

Calculation of FRS was performed based on the method by
McPherson er al. (31) Variables required for the calculation
of FRS included gender, age, HDL, T'C, SBP, and smoking.
The scores corresponding to each factor were collected to
obtain the FRS value for each patient.

Determination of NAMPT concentration in the peripheral
blood

The serum concentration of NAMPT was measured using a
double-antibody sandwich enzyme-linked immunosorbent
assay following the manufacturer’ instructions.

Sample size

According to studies on influencing variables, sample size
is considered sufficient if the number of patients is at least
5-10 times the number of independent variables. As 12
independent variables were examined in the present study,
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the sample size was estimated to be at least 60-120 cases.

Statistical analysis

Data analysis was performed using SPSS 21.0 and R
software. Measurement data conforming to normal
distribution are expressed as mean = standard deviation,
and the comparison of the mean between 2 groups was
performed using a student’s 7-test. Measurement data that
did not conform to normal distribution are represented
as the median (interquartile spacing). The comparison of
the median between 2 groups was performed using the
nonparametric Mann-Whitney U test, and the chi-square
test was used for count data. Univariate and multivariate
linear regression models were established to analyze
the effect of NAMPT on FRS in patients with OSAHS.
Spearman correlation analysis was used to clarify the clinical
and PSG indicators closely related to the activity level of
NAMPT in OSAHS patients and to remove confounding
factors through multiple regression analysis to explore the
exact effect of hypoxia on NAMPT in OSAHS patients.
P<0.05 was considered statistically significant.

Results
General clinical data of participants

A total of 160 hospitalized patients with OSAHS were
enrolled consecutively. Of these patients, there were 17
with chronic obstructive pulmonary disease and lung
diseases such as bronchial asthma and other sleep disorders,
30 associated with sleep-affecting respiratory drugs within
a short period before the visit, 13 suffering from upper
respiratory tract infection before the visit, and 18 who
did not agree to be included in the study or did not sign
the informed consent, and therefore they were excluded.
Finally, 82 patients with OSAHS were included in the study.

Among the patients included in the study, 17 had mild to
moderate OSAHS and 65 had severe OSAHS. Additionally,
18 healthy controls who were sex- and age-matched were
included. General clinical data and 10-year FRS were
compared among the 3 groups. No significant differences
in age, sex, smoking history, drinking history, SBP, TC,
HDL, LDL, fast blood glucose (FBG), and high-sensitivity
C-reactive protein (HS-CRP) were observed among the 3
groups (P>0.05). Body mass index (BMI), WC, DBP, and
TG were significantly different among the 3 groups (P<0.05)
and increased with the severity of OSAHS. Additionally,
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FRS increased significantly with the severity of OSAHS
(Tuble 1).

Serum NAMPT activity in patients with OSAHS

We detected the activity of NAMPT in the serum of the
participants and found that it was significantly higher in the
serum of the OSAHS group than that of the healthy control
group. Furthermore, the higher the severity of OSAHS, the
higher the activity of serum NAMPT (P<0.05) (Figure I).

Correlation analysis of serum NAMPT level and FRS in
patients with OSAHS

Studies have shown that CIH is the main pathophysiological
basis of cardiovascular diseases caused by OSAHS and that
the hypoxia-related parameters of patients with OSAHS can
predict the risk of cardiovascular diseases. In order to explore
the correlation between high activity of NAMPT, which
is closely related to hypoxia, and the risk of cardiovascular
disease, we performed a Spearman correlation analysis
between serum NAMPT level and FRS in patients with
OSAHS. A significant positive correlation was observed
between NAMPT activity and FRS in patients with OSAHS
(r=0.829, 95% CI: 0.751-0.942, P<0.05) (Figure 2).

Univariate analysis of the influence of NAMPT and PSG
characteristic parameters on FRS in patients with OSAHS

To further explore the correlation and influence of NAMPT
activity on FRS in patients with OSAHS, multiple linear
regression was performed to determine the independent
influence of each indicator on OSAHS patients, with
the level of serum NAMPT, structure of sleep at night,
degree of hypoxia, and atmospheric tract obstruction as the
influencing factors, and FRS as the outcome index. The
results showed that serum NAMPT activity and minimum
blood oxygen saturation were independently associated with
FRS in patients with OSAHS (B=0.03, P=0.000; p=-0.13,
P=0.034), with the higher the serum NAMPT activity or
the higher the degree of hypoxia in patients with OSAHS,
the higher the FRS (7able 2).

Analysis of related factors of serumm NAMPT activity in
patients with OSAHS

To explore the correlation between the activity of serum
NAMPT and OSAHS, Spearman’s univariate correlation
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Table 1 General clinical data of participants

Dong et al. Expression and significance of NAMPT in patients with OSAHS

Index Healthy control group (n=18) OSAHS mild to moderate group (n=17) OSAHS severe group (n=65) P value
Age (years) 42.00+7.28 42.88+12.21 41.27+9.86 0.542
Male 7 (38.9) 14 (82.4) 60 (92.3) 0.427°
Smoking 1(12.5) 6 (35.3) 29 (44.6) 0.200°
Drinking 1(12.5) 6 (35.3) 9 (47.7) 0.136°
BMI (kg/m?) 21.00 [5.2] 26.00 [6.78] 29.40 [6.40] <0.001%**
WC (cm) 74.00 [3.00] 91.00 [25.25] 103.50 [13] <0.001%**
SBP (mmHg) 124.87+25.47 127.93+14.01 134.56+15.38 0.137°
DBP (mmHg) 78.63+11.45 82.86+8.63 88.91+11.50 0.023**
TG (mmol/L) 1.43+0.81 1.62+0.75 2.16+1.26 0.036%
TC (mmol/L) 4.86+0.98 4.91+£1.13 4.93+0.91 0.941°
HDL-C (mmol/L) 1.01£0.22 0.98+0.28 0.93+0.17 0.540°
LDL-C (mmol/L) 2.92+0.63 3.26+0.80 3.09+0.66 0.459°
FBG (mmol/L) 4.65[1.18] 4.97 [1.29] 4.95[1.15] 0.256°
HS-CRP (mmol/L) 2.17 [2.04] 2.14[11.81] 2.25[12.25] 0.416°
FRS (%) - 11.24+5.72 16.48+6.72 0.001°

Data were presented as n (%), mean + SD and median [IQR]. % non-parametric test; ®, chi-square test; °, one-way analysis of variance
test; *, P<0.05; **, P<0.001. OSAHS, obstructive sleep apnea-hypopnea syndrome; BMI, body mass index; WC, waist circumference; SBP,
systolic blood pressure; DBP, diastolic blood pressure; TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; FBG, fast blood glucose; HS-CRP, high-sensitivity C-reactive protein; FRS, Framingham risk

score.
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Figure 1 Comparison of serum NAMPT activity between the control and OSAHS groups. (A) Comparison of NAMPT activity between the
OSAHS and control groups. (B) Comparison of NAMPT activity between the control and OSAHS groups with different disease severity. *,
P<0.05; **, P<0.01; ***, P<0.001. NAMPT, nicotinamide phosphoribosyl transferase; OSAHS, obstructive sleep apnea-hypopnea syndrome.
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Figure 2 Spearman correlation analysis of serum NAMPT and
FRS. NAMPT, nicotinamide phosphoribosyl transferase; FRS,

Framingham risk score.

Table 2 Multiple regression analysis of FRS score in patients with
OSAHS

Index § 95% ClI P value
NAMPT 0.03 0.02 to 0.04 0.000*
LSpO, -0.13 -0.32t0 -0.10 0.034*

*, represents statistically significant results. FRS, Framingham
risk score; OSAHS, obstructive sleep apnea-hypopnea
syndrome; NAMPT, nicotinamide phosphoribosyl transferase;
LSpO,, lowest pulse oxygen saturation.

Table 4 Multivariate linear regression analysis of the influence of
hypoxia-related parameters on serum NAMPT in patients with
OSAHS

Index B 95% ClI P value

oDl 4.09 2.20t0 5.98 0.000

OSAHS, obstructive sleep apnea-hypopnea syndrome;
NAMPT, nicotinamide phosphoribosyl transferase; ODI, oxygen
desaturation index.

analysis was conducted between the PSG characteristic
parameters of patients with OSAHS and serum NAMPT
level. The results showed that AHI, total number of
respiratory events, ODI, and TS90 were significantly
positively correlated with serum NAMPT levels (r=0.341,
95% CI: 0.119-0.545, P=0.002; r=0.290, 95% CI: 0.076-
0.480, P=0.009; r=0.504, 95% CI: 0.276-0.747, P=0.000;
r=0.255, 95% CI: 0.013-0.458, P=0.028). Moreover, a
significant negative correlation was observed between

MSpO, and serum NAMPT level (r=-0.274, 95% CI:

2911

Table 3 Univariate correlation analysis of PSG characteristic
parameters and serum NAMPT

Index r value (95% CI) P value

AHI 0.341 (0.119 to 0.545) 0.002*

Total number of respiratory  0.290 (0.076 to 0.480) 0.009*
events

TS90 0.255 (0.013 to 0.458) 0.028*
MSpO, -0.274 (-0.505 t0 0.009)  0.014*
LSpO, -0.123 (-0.341t0 0.103)  0.270
ODI 0.504 (0.276 to 0.747) 0.000*
REM -0.172 (-0.406 to 0.045) -0.148
NREM 0.205 (-0.017 to 0.414) 0.071
Deep sleep -0.276 (-0.473 to -0.063) 0.282
HRmax -0.014 (-0.258 to 0.214)  0.900
HRmin 0.005 (-0.224 to 0.257) 0.969
Average heart rate 0.051 (-0.184 to 0.279) 0.655
HRmax-HRmin —0.044 (-0.282 to0 0.170) 0.703

*, represents statistically significant results. PSG, polysomnography;
NAMPT, nicotinamide phosphoribosyl transferase; AHI, apnea-
hypopnea Index; TS90, Time when blood oxygen saturation
was below 90%; MSpO,, mean pulse oxygen saturation; LSpO,,
lowest pulse oxygen saturation; ODI, oxygen desaturation index;
REM, rapid eye movement; NREM, non-rapid eye movement;
HRmax, maximum heart rate; HRmin, minimum heart rate;
HRmax-HRmin, maximum heart rate minus minimum heart rate.

~0.505 to 0.009, P=0.014) (Tuble 3), indicating that the
hypoxia parameter was significantly related to serum
NAMPT in patients with OSAHS.

"To further explore the independent influence of hypoxia
parameters in patients with OSAHS, serum NAMPT
activity, minimum blood oxygen saturation, average oxygen
saturation, TS90, ODI, and other characteristic hypoxia-
related parameters in PSG were considered as independent
variables, while serum NAMPT activity was considered a
dependent variable. Stepwise multivariate linear regression
analysis was performed, which revealed that the ODI
of patients with OSAHS maybe an independent factor
influencing serum NAMPT activity after adjusting for the
confounding effects of various factors (=4.09, P=0.000)
(Table 4). This suggested that specific intermittent hypoxia
during sleep at night in patients with OSAHS could be the
reason for increased serum NAMPT activity.
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Discussion

This study preliminarily evaluated elevated serum NAMPT
activity in patients with OSAHS and its effect on the risk of
cardiovascular disease. First, we found that compared with
healthy controls, serum NAMPT activity was significantly
increased in patients with OSAHS and increased with
the severity of the disease. Second, correlation and
multiple linear regression analyses revealed that changes
in blood oxygen levels in patients with OSAHS might be
an influencing factor for serum NAMPT levels. Finally,
univariate and multiple linear regression analyses showed
that serum NAMPT activity and minimum blood oxygen
saturation were independently associated with the risk of
cardiovascular disease in the OSAHS population; that is,
increased serum NAMPT activity or decreased minimum
blood oxygen saturation led to higher FRS and higher risk
of cardiovascular disease.

Increasing evidence shows that eNAMPT plays a vital
role in the occurrence and development of AS (32-35)
by mediating foam cell formation, adhesion molecule
expression, endothelial dysfunction induction, and vascular
wall inflammation induction. As a potential biomarker and
therapeutic target, eNAMPT has gained popularity, with
various studies (36,37) discussing the effect of NAMPT
on AS from a viewpoint of abnormal glucose and lipid
metabolism. However, AS caused by OSAHS with CIH as
the main pathophysiological basis has a different mechanism
from that of classic AS risk factors. Previous epidemiological
studies have confirmed that OSAHS is an independent
risk factor for AS (26-28,38,39), but the mechanism and
therapeutic target remain unclear. Recent studies also report
that hypoxia in endothelial cells can lead to upregulation
of NAMPT expression, thereby activating the NF-«B
and P38/PI3K/AKT signalling pathways and resulting in
endothelial function impairment (10,37,40,41), which is the
initial stage of AS formation. Therefore, we speculated that
NAMPT played a similar role in OSAHS-induced vascular
injury. To confirm this hypothesis, the activity of NAMPT
in the serum of patients with OASHS was determined,
revealing that NAMPT activity increased significantly with
severity of the disease. This preliminarily confirmed that the
activity of NAMPT was closely related to the occurrence and
development of OSAHS and could be involved in a series of
pathophysiological changes caused by OSAHS.

Correlation analysis found that hypoxia-related
parameters (such as MSpO,, TS90, ODI, and AHI)
of patients with OSAHS were significantly correlated
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with NAMPT activity. Furthermore, multivariate linear
regression analysis showed that ODI, an indicator that
reflects changes in blood oxygen, was independent
associated with serum NAMPT levels, and the more severe
the degree of hypoxia in patients with OSAHS at night, the
higher the activity of serum NAMPT, which was consistent
with previous reports that hypoxia induces increased
NAMPT expression and leads to endothelial dysfunction.

Cardiovascular complications are the main cause of death
in patients with OSAHS (41-43). Previous cohort studies
have shown that minimum blood oxygen saturation, 1590,
OD], and other hypoxia parameters of patients with OSAHS
can predict cardiovascular disease risk in this population to
a certain extent (44,45). In order to preliminarily explore
the correlation between increase in serum NAMPT activity,
which is closely related to hypoxia in patients with OSAHS,
and the increase in cardiovascular disease incidence in this
population, FRS, which is widely used in the prediction
and prevention of cardiovascular disease, was used as the
risk outcome index (46-49). The activity of serum NAMPT
and characteristic parameters of PSG were further studied.
The results showed that FRS increased with the severity
of OSAHS, suggesting that the higher the severity of
OSAHS, the higher the risk of cardiovascular disease.
Correlation analysis of serum NAMPT activity and FRS in
patients with OSAHS showed that there was a significant
positive correlation between NAMPT activity and FRS.
Furthermore, univariate and multivariate linear regression
analyses revealed that, in addition to OSAHS-related
hypoxia, NAMPT activity was found to be independent
associated with FRS after adjusting for confounding factors
related to cardiovascular diseases, such as blood oxygen,
blood lipid, and blood glucose. Therefore, we speculated
that CIH could induce increased NAMPT in patients with
OSAHS, leading to vascular endothelial cell dysfunction
and further increasing cardiovascular disease risk.

However, this study had some limitations. Firstly, the
research results were based on single-centre sample data;
therefore, further validation using a multicentre large
sample is needed to clarify the stability of the research
results. Secondly, this study reported a preliminary result
based on a cross-sectional clinical study. Further cohort
studies and related basic studies are needed to explore the
exact impact and specific mechanism of serum NAMPT
activity in patients with OSAHS and cardiovascular disease.

In conclusion, this study revealed that serum NAMPT
activity was significantly increased in patients with OSAHS
and increased with the severity of the disease. Furthermore,
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serum NAMPT activity had an independent impact on
the risk of early cardiovascular disease in patients with
OSAHS, indicating the possibility of NAMPT as a potential
marker or therapeutic target for cardiovascular disease in
patients with OSAHS. In the future, basic studies using a
multicentre, large population cohort are needed to confirm
these results and further explore the role and mechanism of
eNAMPT in cardiovascular disease induced by OSAHS.
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