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Abstract
Background: Idiopathic pulmonary fibrosis (IPF) is associated with significant comorbidities, including pulmonary hypertension, 
emphysema, pulmonary lung cancer, pulmonary thromboembolism (TEP), coronary artery disease, gastroesophageal reflux disease 
and obstructive sleep apnea (OSA). In patients with OSA, episodes of cyclic deoxygenation-oxygenation occur; the free radicals 
cascade is activated and gene expression is altered, comprising a rise in the plasma levels of proflogogen substances and of adhesion 
molecules increasing embolic and cardiovascular risk. Also, in the IPF the balance in coagulation factors is disrupted. In light of these 
findings, the combination of IPF and OSA could increase the embolic risk in such patients. Our case report of a patient with IPF and 
OSA, who develops an embolism demonstrates a possible synergy between the 2 pathologies.

Case Report: E.G., a 75-year-old with a diagnosis of familiar IPF for2 years, who had been treated with antifibrotic drugs, was 
hospitalized for progressive dyspnea and thoracalgia resulting in a diagnosis of TEP. The search for triggering factors was negative. 
She was treated with fondaparinux 7.5 mg and then with apixaban.

At the clinical follow-up 2 months after discharge, the patient underwent nocturnal cardio-respiratory monitoring, from which a 
profile of moderate OSA emerged.

This clinical case underscores the importance of identifying comorbidities in the optimal management of IPF, to identify also the 
conditions of comorbidity. The pathogenetic mechanisms of OSA and IPF could have a synergistic effect on endothelial damage and 
thus increase the risk of embolism.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is one of the most frequent and most severe forms of interstitial lung diseases [1,2]. It is character-
ized by a progressive heterogeneous course, with a median survival of 2.5 to 4.5 years and limited treatment options.

IPF is the most common form of idiopathic interstitial lung disease, with a prevalence of 14 to 63 per 100.000 [2] and is diagnosed 
primarily in the elderly males and ex-current smokers [3].

The disease is characterized by the progressive worsening of lung function, significantly affecting health-related quality of life and has 
been associated with many comorbidities such as pulmonary hypertension, emphysema, lung cancer, coronary artery disease, diastolic 
dysfunction, gastroesophageal reflux disease, sleep disorders, endocrine disorders and psychiatric disturbances [4-20]. Although a link 
between development of thromboembolism (TEP) and IPF has not been definitively established, it appears that there is an increased risk 
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of venous thromboembolism (VTE) and pulmonary embolism in those with IPF [21]. Possible molecular etiopathogenetic mechanisms in-
clude activation of the coagulation cascade, via the tissue factor-dependent extrinsic pathway and as evidenced by elevated levels of tissue 
factor and fibrin, as seen in lung tissue from patients with IPF [22]. Threre are also abnormalities in intrinsic anticoagulation pathways 
(likely decreased protein C activation) and fibrinolysis appears to be dysregulated [23].

Obstructive sleep apnea (OSA) is a disease, that is characterized by frequent episodes of upper airway collapse during sleep, associated 
with intermittent arterial oxygen desaturation. 

OSA is also being recognized as an independent risk factor for several clinical comorbidities, including systemic hypertension, car-
diovascular disease, stroke, and abnormal glucose metabolism and VTE [24]. Intermittent hypoxia, present in OSA, is responsible for the 
oxidative stress and inflammatory response that can in turn alter endothelial function and increase intravascular coagulation, potential 
pathogenetic mechanisms of TEP [25]. 

It has been suggested that in subjects with OSA hypercoagulability depends on increases in factor XIIa, factor VIIa, thrombin-anti-
thrombin complex, tissue factor, plasma fibrinogen and patelet activity [26,27]. OSA can cause hemodynamic disturbances due to de-
creased venous return and damage to vascular endothelial structure [27].

Case Report 

E.G., a 75-year-old female (non-smoker, body mass index: 25 Kg/m2) with a diagnosis of familial IPF for 2 years, who was treated with 
antifibrotic drugs was hospitalized for progressive dyspnea and thoracalgia. 

The patient had hypoxemia with modest hypocapnia (PaO2 54.2 mmHg, PaCO2 30.2 mmHg pH 7.50, SatO2 86%) and underwent radi-
ography of the chest in 2 projections, which was negative; the phlogosis and D dimer indices were increased. 

Thus, the patient, who had a history of allergic diathesis to an iodinated contrast agent, was subjected to diagnostic completion with 
perfusion scintigraphy, which t revealed nonhomogeneous uptake of the tracer (99m-TC) in the apical segment of the right inferior pul-
monary lobe and a hypoperfusion triangle-shaped area is identified on the apical segment of the right pulmonary lobe (suggestive of 
pulmonary infarction (Figure 1 and 2). These exam findings were consistent with TEP. 

Figure 1: Imagine of perfusion scintigraphy: lateral image: abnormal tracing, cold spot suggestive  
of pulmonary embolism on the apical segment of the right inferior pulmonary lobe.
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In the medical history of patient were absent the risk factors such having high blood pressure, having had recent injury or trauma to a 
vein, having burns or fractures of the hips or thigh bone and having been inactive or immobile for long periods time.

The determinations of antiphospholipid-dependent antibodies, beta2 glycoprotein, antibodies anticardiolipin and lupus anticoagulant 
were normal. Hereditary thrombotic risk factors were also determined: homocysteine, mutations of factor V, mutation factor II, anti-
thrombin, protein C, protein S and other laboratory tests were all normal. 

Doppler ultrasonography of the legs, echocardiography and neoplastic markers were found to be negative.

The patient was treated with oxygentherapy, fondaparinux 7.5 mg and then apixaban 10 mg bid for first 7 days, after 5 mg bid. The 
arterial blood gas analysis without oxygen performed at discharge showed PaO2 68 mmHg, PCO2 43 mmHg and pH 7.40. 

Figure 2: Imagines of perfusion scintigraphy: an hypoperfusion triangle-shaped area is identified on the  
apical segment of the right inferior pulmonary lobe suggestive of pulmonary infarction.
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At the clinical follow-up 2 months after discharge, due to reported excessive daytime sleepiness and weakness, snoring, disturbed 
night sleep and morning headaches, the patient underwent a home sleep apnea test (HSAT) overnight in room air.

Apneas, hypopneas, and apnea-hypopnea index (AHI) were defined according to current criteria [28. Other parameters that were ana-
lyzed were: respiratory disturbance index (RDI), events and number of events of obstructive apneas (OA) and central apnea (CA), number 
and events of hypopnea (H), mixed (M), oxygen desaturation index (ODI) and average of arterial saturation (SpO2 average%) with time of 
desaturation (T < 90%).

The exam revealed a moderate OSA (AHI 19.9/h, severe in supine position (AHI 32.3/h), several prolonged episodes of obstructive 
sleep apnea -118 apnea and hypopnea (A+H) events,- 5 obstructive apnea events and 113 hypopnea with a mean duration of 17 sec and 
an average of arterial saturation of 91.7% (Table 1).

Diagnostic
AHI (Events/h) 19.9

AHI supine (Events/h) 32.3
OA Events/h 5

CA Events/h-N° events 1-1
H Events/h - N° events 18-113

Apnea (median duration) (sec) 12
Hypopnea (median duration) (sec) 17

SpO2 average (%) 91.7
T<90% 12

ODI Events/h 20.3

Table 1: HSAT values.

The patient, at a subsequent examination, had a Mallampati score of 4. She, then underwent with continuous positive airway pressure 
(CPAP) therapy which had benefit and corrected her polygraphic indexes.

Discussion

IPF is a rare form of fibrotic lung disease with no known etiology that progresses over the course of several years. It is characterized 
by scar tissue formation within the lungs, dyspnea, and a significantly shortened lifespan after diagnosis [1]. Although its etiology is un-
known, several potential risk factors have been described such as cigarette smoking, certain types of environmental exposures, microbial 
agents, gastroesophageal reflux [1,2].

The therapy comprises antifibrotic agents:and should be accompanied by supportive measures, including smoking cessation, pulmo-
nary rehabilitation, and supplemental oxygen when appropriate [3].

IPF is associated with a wide range of respiratory and non-respira- tory conditions, such as gastroesophageal reflux, cardiovascular 
disease, pulmonary hypertension, lung cancer, obstructive sleep apnea, depression and diabetes [4-20]. The presence of comorbidities in 
IPF can significantly influence the prognosis and guide management strategies: thus clinicians must recognize the potential for these con-
current conditions and be able to identify and manage them. Sleep-related disorders are increasingly considered important comorbidities 
in IPF patients. Sleep in IPF patients is associated with a degree of hypoventilation and moderate to severe OSA syndrome, defined as an 
apnea–hypopnea index (AHI) > 15 events per hour [26,27].
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OSA canappear during the natural course of the interstitial lung disease, as a consequence of lung function restriction, or it can pro-
mote gastroesophageal reflux disease or increase oxidative lung stress through chronic nocturnal intermittent hypoxia: these mecha-
nisms can per se increase the risk for interstitial lung disease [29-31]. The repeated episodes of hypoxia and normoxia, present in OSA are 
reminiscent of ischemia reperfusion events, and these conditions are believed to upregulate reactive oxygen species (ROS) and oxidative 
stress and cause ischemia-reperfusion injury to the vascular wall, increasing the risk for atherosclerosis and consequently TEP [27]. 

In IPF the balance in coagulation factors is altered and the with risk of VTE and TEP is higher. There is clinical evidence that IPF is asso-
ciated with a prothrombotic state. In a case control study, 80% of patients with IPF were in a prothrombotic state (defined as the presence 
of at least 1 inherited or acquired clotting defect or marker of fibrinolytic dysfunction) [4]. The hypercoagulable state is present in IPF and 
OSA; its causes include hemodynamic alterations, oxidative stress, systemic inflammation, hypercoagulability and vascular endothelial 
dysfunction.. We have presented a patient with IPF, who was with antifibrotic drug and had undiagnosed OSA but developed TEP. Exclud-
ing the presence of other risk factors for TEP the patient was referred for HSAT, which revelaled moderate OSA.

Conclusion

The coexistence of OSA and IPF could have a synergic effect in increasing the risk of developing TEP. An earlier diagnosis of IPF is 
prerequisite for timely treatment and, potentially, improved of the long-term clinical outcomes of this progressive and ultimately fatal 
disease. All associated comorbidities in IPF must be recognized and treated early. This represents a significant challenge for the pulmon-
ologist who was specializes in interstitial lung diseases. 
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