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Hypoxemia indicative of Rendu Osler disease during SARS Cov-2 pandemic
Abstract
Rendu Osler's disease is a genetic disease characterized by mucocutaneous and visceral telangiectasias.  Rendu Osler’s disease was discovered during hypoxemia during an outbreak of SARS-Cov2.This was a 36-year-old woman with exertional dyspnea and severe hypoxemia revealing pulmonary arteriovenous malformations on chest CT scan. 
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Introduction
Rendu-Osler’s disease or hereditary haemorrhagic telangiectasia is an age-related autosomal dominant constitutional vascular dysplasia [1]. It is a rare disease and difficult to diagnose [1]. The diagnosis is clinical, based on the presence of spontaneous and recurrent epistaxis, multiple telangiectasias, typical localization (lips, oral cavity, fingers and nose), or visceral localizations, and a family history in the first degree [1]. Its pathophysiology is linked to a disruption of the balance between pro-angiogenic factors, including the vascular endothelial growth factor (VEGF), and anti-angiogenic factors [2]. It is also a serious disease due to its complications and its locations, especially in the brain. Pulmonary arteriovenous malformations, causing a right-to-left shunt, are one of the major visceral complications that revealing the disease [3]. We report the first Malagasy case of Rendu Osler disease discovered incidentally during hypoxemia in the context of the Covid-19 pandemic.
Observation
This is a 36-year-old woman hospitalized in the Department of  Pneumology University Hospital of Joseph Raseta Befelatanana. The history of his disease would have started three weeks ago with exertional dyspnea associated with intermittent coughs in a non-pyretic context and an alteration of the general state of the type of asthenia motivating admission to a  COVID-19 treatement center. The symptoms worsened despite a well-managed treatment, which motivated his hospitalization in the department. In this history, episodes of dyspnea were reported in September 2020, recurrent epistaxis with family context in the first degree and in members of his family on the maternal side. The admission examination found a polypnea patient at 22 cycles per minute with a drop in pulsed oxygen saturation (SpO2) to 83% in ambient air. The pleuropulmonary and cardiovascular examinations were unremarkable. There was no cyanosis, no digital hippocratism, nor telangiectasia. The physical examination of otorhinolaryngeal sphere objectified bilateral small drip epistaxis without functional repercussions.
Biology showed a hemoglobin level of 8.9 g / dl, an average blood volume of 62.5 fl, an average corpuscular concentration of 27.3 g / dl and a platelet count of 377 G / L. Renal (serum creatinine = 42mol / L), hepatic functions (an aspartate aminotransferase = 17U / l, an alanine aminotransferase = 21IU / l) as well as haemostasis (prothrombin time = 13.5 s, prothrombin level = 100%) were normal. Arterial gas measurements showed deep hypoxemia (PaO2 = 40.4 mm Hg) with severe hypocapnia (PCO2 = 22 mm Hg). The SARS-Cov2 RT-PCR (real-time reverse transcription polymerase chain reaction severe acute respiratory syndrom coronavirus 2) was negative. The genetic analysis was not performed. On the morphological side, the thoracic computed tomography with injection of contrast product showed multiple peripheral and central vascular malformations corresponding to sacciform vascular dilations by arteriovenous fistula (figures 1 and 2). Cardiac Doppler ultrasound revealed pulmonary arterial hypertension at 37 mm Hg with dilation of the right chambers (right ventricle = 45mm, right atrium = 18mm), flattening of the interventricular septum and minimal mitral insufficiency on Doppler examination. Contrast transthoracic cardiac ultrasound with intravenous injection of microbubbles could have helped to discover  a right-to-left shunt, yet it was not available in Madagascar. The abdominal ultrasound was unremarkable, the liver was homogeneous of normal size without dilation of the hepatic veins. The diagnosis of Rendu Osler's disease was suggested by the presence of epistaxis with a familial context in the first-degree relative associated with bilateral sacciform vascular dilations of the pulmonary fields on the chest CT scan. The patient was put on oxygen therapy and for the epistaxis, the hemostatic procedures were prolonged bidigital compression and the initiation of oral tranexamic acid. About the pulmonary arteriovenous malformations, arterial embolization has been proposed to improve the dyspnea, arterial gazometry and also preventing complications. However, this technique was not performed due to the patient's condition. The outcome was good with oxygen therapy alone which was maintained at 2L / min.
Discussion
Rendu Osler's disease was described by Rendu in 1896, the description was supplemented by Osler in 1902 and by Weber in 1907 [4]. The disease is due to a disturbance in the regulation of angiogenesis, linked to a genetic defect of autosomal dominant inheritance with variable expression [2]. Penetrance is related to age and is complete around 40 to 50 years of age [5]. Three genes are associated with Rendu-Osler disease: endoglin (ENG), activin A receptor, type II-like 1 (ACVRL1) and Mothers Against Decapentaplegic Homolog 4 (MADH4) involved in the Tumor Growth Factor (TGF) signaling pathway ). Mutation of only one of the two gene alleles is sufficient to cause the disease [6]. This disease is rare, but ubiquitous. To our knowledge, this was the first case reported in Madagascar. A few cases have been reported in the African literature [7]. In France, the incidence of the disease was estimated at 1/6000 inhabitants [8]. The diagnosis is based on the clinical criteria of Curaçao (Table 1) [1]. Recurrent epistaxis is the most common way of finding the disease. In the reported case, with the very marked respiratory signs associating significant desaturation with dyspnea during the SARSCov-2 epidemic, our patient was suspected of having SARS Cov-2 pneumonia. The diagnosis of this infection was secondarily ruled out by the negativity of the SARS Cov-2 RT-PCR test and by the absence of compatible CT lesions (frosted glass, condensation, etc.) but multiple sacciform peripheral and central vascular dilations of the two pulmonary fields corresponding to pulmonary arteriovenous malformations. So the suspicion of Rendu Osler's disease. To sum up, our patient suffers from Rendu Osler disease due to the presence of three out of four Curaçao criteria, namely: spontaneous and recurrent epistaxis with first-degree family history, pulmonary arteriovenous malformations. In the literature, pulmonary arteriovenous malformation is one of the main visceral complications revealing Rendu Osler's disease, it is found in 15 to 33% of affected patients [3]. Arteriovenous malformation is an abnormal communication between a pulmonary artery and a pulmonary vein, resulting in the creation of a low-pressure right-to-left shunt which can lead, depending on the flow of the shunt, to chronic hypoxemia. The resulting clinical and biological signs are dyspnea, cyanosis, digital hippocratism, and more rarely polycythemia. Cyanosis and polycythemia may be masked by pre-existing anemia associated with epistaxis. Dyspnea on exertion is the most common symptom (26 to 86%); it is generally moderate and is thought to be correlated with the degree of the shunt and the size of the pulmonary arteriovenous malformations [3]. Chest radiography coupled with transthoracic cardiac contrast ultrasound with intravenous injection of microbubbles are excellent examinations for screening for arteriovenous malformation,  this product was not yet available in Madagascar. Contrast transthoracic cardiac ultrasound can distinguish an intrapulmonary shunt from an intracardiac shunt and look for the presence of pulmonary arterial hypertension [3, 9]. In the study by Cottin et al, the combination of contrast ultrasound and chest x-ray had a sensitivity of 100% and a specificity of 51% to diagnose a pulmonary arteriovenous malformation [10]. If both examinations are positive, a chest CT scan is offered to confirm the diagnosis and specify the characteristics of the pulmonary arteriovenous malformation [9]. Pulmonary arterial hypertension is a rare complication of Rendu Osler's disease, of two types: either idiopathic, most often linked to a mutation in the activin A receptor gene, type II-like 1; or linked to a cardiac hyperflow especially if associated with hepatic arteriovenous malformations. It was diagnosed on a cardiac Doppler ultrasound in our case. In published reviews, cardiac ultrasound is the gold standard for screening and diagnosis of this complication [3]. The treatment of pulmonary arteriovenous malformations is based on percutaneous arterial vaso-occlusion (embolization), which improves dyspnea and prevents complications [9].
Conclusion
Through this observation, we reported a rare case of a genetic disease which was Rendu-Osler disease complicated by pulmonary arteriovenous malformations. It was discovered during the etiological exploration of hypoxemia during the SARS Cov-2 epidemic, leading to a chest scan. Diagnosis of the disease is based on Curaçao criteria which must be confirmed by genetic analysis. Its management must be multidisciplinary and involving pulmonologists, vascular surgeons ... Genetic counseling in relatives would be necessary for early detection of asymptomatic arteriovenous malformations.
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Legend to tables and figures
Figure 1: Chest CT scan with mediastinal window: arterio malformation pulmonary venous  
               at the level of the right pulmonary field.
Figure 2: Chest CT scan with parenchymal window: multiple malformations bilateral 
                pulmonary arteriovenous
Table 1: Diagnostic criteria according to the Curaçao consensus conference




























Table 1: Diagnostic criteria according to the Curaçao consensus conference
	1. Epistaxis 

	- Spontaneous, recurrent


	2. Telangiectasias 

	- Multiple: lips, oral cavity, fingers, nose,


	3.  Visceral lesions 

	- MAVP
- Gastrointestinal telangiectasias (with or without
   hemorrhage)
- hepatic AVF
- Cerebral AVMs
- Medullary AVM

	4. Family history 

	- First-degree related to a subject having the disease according to the previous criteria



AVF: arteriovenous fistula; AVM: arteriovenous malformation;
PAVM: pulmonary arteriovenous malformation
The diagnosis of Rendu-Osler disease is:
- defined if 3 criteria are present;
- possible or suspected if 2 criteria are present;
- unlikely if there are less than 2 criteria present.
Source: Shovlin et al. Diagnostic criteria for hereditary hemorrhagic telangiectasia (Rendu-Osler-Weber syndrome). Am J Med Genet. 2000; 91: 66-7.





