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Abstract

The following clinical study analyzes the multiparametric data of a Caucasian, obese population affected by sleep apnea syndrome and

gastroesophageal reflux disease (total of 200 patients) enrolled between November 2020 and July 2023 within two private outpatient facilities
located in Reggio Calabria; and diagnosed by nocturnal cardiorespiratory monitoring and laryngoscopy. The study shows that the association

between the two pathologies and their prevalence in the obese population is increasingly frequent in recent decades. The statistical analysis of the
multiparameter data was carried out through simple linear regression with obtaining the p values for single parameters, obtaining statistically
significant data with reference to AHI, NBI score and ESS score. The study shows how the progressive reduction of the AHI over 24 months is
contextual to the improvement of the ESS score which correlates with the day and night symptoms of the sleep pathology; furthermore, during
these months a reduction in the endoscopic score of gastroesophageal reflux disease was found. The limitations of the study are related to the small
sample examined and also related to the uncollected follow-up data in terms of adherence to OSA therapy.
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Introduction

Sleep apnea syndrome (OSA) is a respiratory disease characterized
by episodes of partial or complete collapse of the upper airways
(VAS) determined by various causes. OSA is a frequent and often
underestimated pathology affecting between 2 and 5% of the middle-
aged population. The pathophysiological mechanisms underlying
the genesis of the events are to be found during the Non-REM sleep
phase during which there is hypotonia of the dilator and constrictor
muscles of the pharynx, which determines partial (hypopnea) or total
(apnea) collapse events load of the upper airways, generating
snoring and sudden falls in oxygen saturation (SpO2) at a systemic
level, determining an increased risk of incidence of cardiovascular
and major ischemic events in an age ranging from 55 to 65 years of
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age. The pathology is very frequent in the obese population with a
BMI >30m2/Kg and causes progressive increases Carbon dioxide
(CO2) partial pressure in the peripheral arterial blood (PaCO2) in
some subjects, especially in patients suffering from
obesity/hypoventilation syndrome (OSA/OHS). Symptoms of the
pathology include daytime sleepiness, frontal headache on
awakening, daytime asthenia, nocturia, neuro-cognitive deficits "!.
Gastroesophageal Reflux Disease (GERD) it is a pathology that is
increasingly emerging, very widespread in the world population and
which sometimes manifests itself with symptoms, other times
without obvious symptoms or with very few symptoms (silent form).
At the basis of the pathophysiological mechanisms of GERD there
are two theories: one of the reflex and one of the reflux (reflux and
reflex theory), determined in part by vagus-mediated
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microaspiration mechanisms (reflex theory) and in part by an altered
motility of the lower esophageal sphincter (LES) (reflux theory),
which apparently would fuel inflammation at the pulmonary level
through mechanisms of diaphragmatic irritation and pulmonary
hyper-inflation also at the basis of the genesis of reflux asthma; as
well has been described by a pilot retrospective study called
GERDAS ?I. A study in the literature carried out on a population of
about 136 subjects, by now outdated, revealed how the association
between OSA and GERD is very controversial as they have shown
that GERD only affects the perceived quality of sleep but would not
allow a causally link to be made between the two pathologies !.
However, there are several recent studies in the literature that
document the negative effects of GERD on patients with moderate
and severe OSA either in systematic reviews or in meta-analyses or
in case series or in prospective/retrospective studies. A recent study
(2016) published in Sleep Medicine, on a group of patients suffering
from OSA and GERD, would correlate the severity and frequency of
apnoeic, hypopnoeic and arousal events with the development of
acid reflux !, Other studies are very much aimed at closely
correlating the sleep quality of patients with OSA and GERD
without Barrett's eosphagus, measured through specific
questionnaire (Pittsburgh Sleep Quality Index score - PSQI
questionnaire). The limitation of the study cited was that it was
aimed at a limited sample of the population with a prevalence of
males and military veterans. The results of the study revealed a
strong non-OSA-independent relationship between GERD and sleep
apnea syndrome that negatively affects sleep quality I*\. A study
carried out on a very large American scale (about 22,000,000 people)
of patients with GERD, showed that in about 12% there was OSA
and GERD compared with patients with only OSA without GERD
(4.72%) 1! According to other clinical studies, however, the therapy
for OSA, would determine in patients with GERD and OSA, an
improvement in nocturnal symptoms from GERD, and sleep quality.
A prevalence of GERD in OSA is estimated at approximately 39%
compared to 32% in the groups of patients not affected by OSA and
GERD. It seems that the correlation between the two diseases exists,
as there are similar risk factors for both diseases (asthma, arterial
hypertension, obesity, depression) and this still calls into question
the presence or absence of the causal link that for many is a simple
similarity between risk factors [\, In several recent scientific works,
polysomnographic data the reduction of sleep quality indices and
distal esophageal pH-metry have been analyzed, which have
confirmed a simultaneous presence of both pathologies in an obese
population, this allows to correlate the two pathologies closely 1.
A recent (2018) study published in the journal CHEST, highlighted
how this correlation between gastroesophageal reflux and OSA is
really present, and it was possible to analyze these events, having a
duration that can range from a minimum of a few seconds to a
maximum of minutes, through an actigraph, a pressure gauge with

Table 1: Table of population, inclusion, and exclusion criteria.

impedance pH probe, which recorded the presence of acid reflux
during nocturnal events '’, The aims of the study are multiple: 1) to
demonstrate how weight loss affects both pathologies (OSA and
GERD) studied. 2) The role of the NBI score in the detection of signs
of gastroesophageal reflux disease 3) the nutritional pathway leads
to an objective reduction of the AHI and NBI score as well as
nocturnal symptoms; 4) The reduction in AHI is closely related to
the ESS score.

Materials and method

The study GERDOSA, is a retrospective cohort study, which
examined a cohort of Italian Caucasian population of about 200
people, aged between 20 and 60 years, with a male predominance
(70% men and 30% women), with body mass index (BMI) >
30m2/kg, who visited two outpatient clinics: 'La Madonnina' and
‘Porcino’s study’ from November 2020 to July 2023, for reported
symptoms associated with typical and non-typical gastro-
oesophageal reflux and OSA (Moderate to severe OSA) (Figure 1).
The reported symptoms are chronic cough, odynophagia, dysphonia,
retrosternal heartburn, chest pain, nocturnal dyspnea, nocturnal
awakenings, snoring, daytime sleepiness, daytime asthenia,
nocturia, neurocognitive deficits with memory loss.

23.81% Chronic cough
14.29% Nocturnal dyspnea
9.52% Daytime sleepiness
4.76% Nocturia

4.76% Odynophagia
4.76% Daytime asthenia
14.29% Nocturnal awakenings
4.76% Chest pain

4.76% Dysphonia

2.38% Memory Loss
11.90% Snoring

OROEEROODRO

Total=200

Figure 1: The exploded pie chart shows the presence and
prevalence of symptoms such as: chronic cough (23,81%),
nocturnal awakenings (14,29%), nocturnal snoring (11,90%),
nocturnal dyspnea (14,29%) and daytime sleepiness (9,52%).

Inclusion and Exclusion criteria of the Study

Study inclusion criteria included: 1) Diagnosis of sleep apnea
syndrome by nocturnal polysomnography and Epworth scale (ESS)
questionnaire at first visit, 2) Diagnosis of GERD by laryngoscopy
(indirect signs of GERD and/or mucosal changes) and/ or
oesophageal pH-metry, 3) BMI > 30 m2/kg. The exclusion criteria
are represented by: 1) pregnant women, 2) patients with already
confirmed diagnosis of both pathologies, 3) pediatric patients (See
the Table 1).

Population (total: 200 caucasian patients)

70% men, 30% women

Inclusion Criteria:

e Diagnosis of sleep apnea syndrome by nocturnal
polysomnography and Epworth scale (ESS) questionnaire at
first visit,

e  Diagnosis of GERD by laryngoscopy (indirect signs of GERD
and/or mucosal changes) and/ or oesophageal pH-metry.

e BMI>30m2/Kg

Exclusion Criteria:
e  Pregnant women,
e  Patients with already confirmed diagnosis of both
pathologies,
e  Pediatric patients.

Statistical analysis and follow-up
The statistical results obtained by parameters that were monitored at
time 0, at time 6, at time 12 and time 24months, following the start
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of therapy and the nutritional course: AHI, ODI, ESS score, NBI
score of GERD and BMI. The result shows that the data on AHI,
daytime sleepiness (ESS score) and NBI score (endoscopic score);
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markedly reduced after 24 months (Figure 2 below). The results
were obtained from simple linear regression of multiparametric
statistical analysis and showed statistically significant values (AHI,
NBI score p values <0.0001, ESS score p value: 0,0030) of values
of AHI, ESS score, NBI score. There are no statistically significant
values of ODI, BMI (p value: 0,4128 and 0,1133). After the first
diagnosis of both pathologies, a therapy based on proton pump
inhibitors (at dosage of 20 or 40mg/day) and new generation
alginates twice a day was set up; indication for nutritional evaluation
with loss of at least 10% body weight and CPAP therapy. The
limitations of the study are related to the fact that the statistical
analysis of the monitoring data during CPAP therapy are so scarce
that they are not statistically significant; therefore, they did not want
to be reported below, we report only into the graph data from
nocturnal SpO2 monitoring with Contec Respiration Monitor Nose
Flow device (AHI and ODI). All patients were informed about the
use of the data in terms of research and each patient regularly signed
informed consents.

BMI = m-'

NBI score =

I
ESS Score m m—'
—iH

ODI -

T T T 1
0 20 40 60 80

Simple linear regression of parameters analyzed

Figure 2: As we can see in the graph the simple linear regression
of multiparametric analysis, it is possible to see that the
reduction in AHI, NBI score (p values: <0,0001) and ESS score
(p value: 0,0030) that corresponds to a marked reduction in
daytime symptoms detectable through the ESS score. This
makes us understand how important it is to apply a nutritional
visit in parallel to the specialist visit and to follow the patient
during a long follow-up.

Discussion

As can be seen from the population group under study, there is a high
percentage of obesity associated with OSA and GERD. This is
because, in numerous clinical studies it has been observed that, there
are high serum values of Obestatin, Leptin, Ghrelin, the latter
correlates with the degree of severity of esophagitis, GERD and
OSA M1 Tt is important to correlate the OSA to the GERD, to assess
its severity. Recent publications in the literature, analyze algorithms
to predict the severity of the Apnea/hypopnea index (AHI) through
artificial intelligence in OSA, with satisfactory and promising results
in terms of specificity and sensitivity. However, this does not yet
allow to exclude demographic data, clinical and endoscopic scores
to assess the overall severity of the disease !'*\. The importance of
artificial intelligence in diagnosing and predicting the extent and
severity of respiratory diseases is now widely thought and can be
applied to different fields of telemedicine, in clinical medicine and
in the outpatient setting, as described on a work that through a pilot
case report of a patient suffering from fibrotic pulmonary pathology
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has made it possible to launch the use of wireless technology and Al
to also diagnose restrictive lung diseases in the outpatient setting I'*!.
In addition, endoscopic studies performed on patients with OSA and
GERD, endoscopically proven that GERD was associated with more
severe OSA. GERD symptoms were also associated and with
deteriorated sleep quality and severity index (AHI) of OSA '+15],
Recently, new endoscopic techniques such as endoscopic
narrowband imaging (NBI) and detection of serum pepsin in tears
have also been evaluated, but they are still under study and have been
conducted in small population samples with promising results. %I,
What emerges from the researched bibliographic sources and from
this retrospective study, is that OSA and GERD pathologies have
pathophysiological mechanisms that determine the stimulation of
common inflammatory pathways triggered by damage caused by
oxidative stress and intermittent hypoxemia generated respectively
by both events that occur during sleep. At the base of inflammation
in both pathologies there are pro and anti-inflammatory cytokines
such as: Tumour necrosis factors, inflammatory cytokines (IL2, IL4,
IL6), lipid peroxidation, and cell-free DNA, that have been found in
a study to increase in OSAS patients The intermittent hypoxia would
lead to increased obstruction of airflow in the lungs, increased air
remodelling and pro-fibrosing markers, increased Thl-type
inflammation and neutrophil levels; as well as IL-8 (interleukin-8)
and MMP-9 (metalloproteinase-9). »!71. Soon, it would be important
to understand well the inflammatory link that underlies the two
diseases; and develop drugs that have applications on both diseases,
also determining a reduction in obesity and extraesophageal reflux
symptoms, the latter caused by autonomic fluctuations of the
autonomic nervous system, as well described widely in the literature
81 Finally, we can say that in these patients, despite a little
adherence to CPAP therapy also due to a poor cultural background
present in southern Italy, in patients who regularly carried out
therapy with continuous positive pressure devices, there was an
improvement in both OSA and GERD symptoms, and the incidence
of reflux events in patients with OSA as evidenced by meta-analysis
on this topic I"°!.

Conclusion

OSA is a systemic syndrome, that has implications at various levels
and that can coexist with other respiratory and non-respiratory
diseases (such as: asthma, COPD, GERD etc.) for numerous
common risk factors and pro-inflammatory activation pathways as
well described by the extensive literature treated. The retrospective
study showed that there is a strong prevalence and incidence of OSA
and GERD, with an increased M:F ratio of 2,5:1 and that the
symptoms of OSA and GERD overlap going to affect the Epworth
scale negatively. Additional randomized, controlled clinical trials are
needed to support the hypothesis supported by this article. It would
seem from the endoscopic experience of our otolaryngologist, that
indirect signs of laryngo-pharyngeal reflux are found much more
frequently endoscopically; with in some cases development of
nodules and polyps affecting the vocal cords that cause worsening
of the dysphonia symptom, which is common to both pathologies
under examination. The limitations of study GERDOSA and like this
in outpatient setting, are related to the fact that patients do not
regularly carry out the prescribed checks, therefore there are no data
of patients undergoing treatment with CPAP, only AHI and ODI
calculate from SpO2 monitoring with Contec Respiration Monitor
Nose Flow device, SpO2 which indirectly calculates the AHI.
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