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ABSTRACT 

Trousseau’s syndrome was the unexpected manifestation of thrombotic events, often associated with the 

diagnosis of malignancies, since cancer has been recognized as a prothrombotic state. There is a wide 

experience using low molecular weight heparin or Fondaparinux, while the use of direct oral anticoagulants, 

as Rivaroxaban, had less extent.  

A 76-year-old woman was diagnosed by a Trousseau’s syndrome, with multiple arterial and venous 

thrombotic events, representing the alarm signals of an advanced non-small cell lung cancer (NSCLC). The 

patient’s burden of disease rapidly widespread, with unexpected and polidistrectual thrombotic events and an 

advanced NSCLC with pleural effusion carrying EGFR mutation.  

After the treatment with an inhibitor of activated Factor X, the thrombotic events did not stop. Starting new 

direct oral anticoagulant drug and the oral EGFR Tyrosine Kinase Inhibitor (TKI), according to the molecular 

features of lung cancer, she rapidly achieved good response on overall global burden of disease.  

The aim of this article was to report a case of Trousseau’s syndrome anticipating lung cancer diagnosis that 

was successfully treated with a quick start of proper anticoagulant and targeted oncological treatments. The 

interruption of thromboembolic events represented the first sign of disease response to treatments.  
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Introduction and Background 

 In the chapter titled “Phlegmatia alba dolens”, from one of his important work published in France 

in 1865, the Parisian physician Armand Trousseau firstly described the association between cancer and 

migratory thrombophlebitis (Trousseau, 1865) and also suggested to screen for malignancies if 
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recurrent or idiopathic thromboembolic disease occur (Khorana, 2003; Piccioli et al., 2004). Two years 

later, after the diagnosis of the problem on himself, unfortunately he died because of a gastric cancer.  

 Since the first description, Trousseau’s syndrome, as it was called, was referred to the 

manifestation of unexpected thrombotic events that precede the diagnosis of an occult visceral tumour 

or appear concomitantly with it (Varki, 2007). Some cancers were found to be more often complicated 

by thromboembolic events: lung, pancreatic, brain, ovarian, renal, uterine, and gastric cancers 

(Sorensen, 2000; Chew et al., 2006). Of note, lung cancer patients are at a 20-fold higher risk for the 

development of thromboses compared with the general population (Blom et al., 2004).  

 The clinical manifestations of cancer-associated thrombosis involves a wide spectrum of 

manifestations, as deep vein thrombosis (DVT), pulmonary embolism (PE), chronic disseminated 

intravascular coagulation (DIC) associated with non-bacterial thrombotic endocarditis (NBTE) and 

arterial thrombosis, as also described by Sack in 1977 (Sack et al., 1977). The reasons of these multiple 

presentations could be find in some pro-thrombotic agents produced by tumour cells such as tissue 

factor (TF), that is involved in activation of clotting cascade as well as in tumour growth, angiogenesis, 

and metastases; mucin, cysteine proteinase (CP) and plasminogen activator inhibitor -1 (PAI-1) are 

other involved agents (Varki et al., 2007; Kasthuri et al., 2009; Sato et al., 2006).  

 We herein describe the case of a woman concomitantly diagnosed by a Trousseau’s syndrome and 

an advanced non-small cell lung cancer (NSCLC) carrying EGFR mutation, successfully treated with a 

combination of anticoagulant agents and targeting-EGFR therapy.  

Case Presentation 

 On May 2020, a 76-year-old woman never smoker was referred to our hospital with a two-

months-history of dyspnoea, worsening asthenia and cough, without pyrexia.  

 In her clinical history, no particular events occurred; exception made for diabetes mellitus and 

well controlled arterial hypertension.  

 On March 2020, our patient accessed the Emergency room of our hospital because of an acute 

respiratory syndrome.  

 A physical examination performed on admission showed a low-grade fever and tachycardia with 

no other significant abnormalities. Nasopharyngeal swab for SARS-CoV2 was negative. Blood tests 

revealed increased D-dimer and a chest radiograph showed a right pleural effusion and concomitant 

multiple pulmonary nodules.  
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 A contrast-enhanced computed tomography (CT) of the chest and abdomen was performed. As 

suspected, it showed pulmonary thromboembolism, but also revealed multiple arterial and venous 

thromboses. Indeed, it demonstrated occlusion of the segmental branches of pulmonary arteries for 

both right and left lobes, occlusion of celiac trunk at its origin and along its course, occlusion at the 

proximal part of common hepatic artery and splenic artery, and occlusion at the proximal tract of 

splenic vein, with an area of splenic infarction. Simultaneously, CT scan documented a 2.1x2.0-cm 

nodule in the upper lobe of the right lung attached to anterior parietal and mediastinal pleura, multiple 

confluent lymphadenopathy of the mediastinum, multifocal and bilateral pleural thickening, and right 

pleural effusion.  

 A multidisciplinary expert consultation was held. According to imaging and clinical 

manifestations, the patient was a candidate for anticoagulant treatment with Fondaparinux, an inhibitor 

of activated Factor X, at the dose of 7.5 mg daily and oxygen therapy; then, a complete staging evaluation 

for suspected primary lung cancer was programmed.  

 A trans-bronchial needle aspiration (TBNA) of the right-sided hilar lymph node, performed with 

ultrasonic bronchoscopy, documented an adenocarcinoma positive for thyroid transcription factor-1 

(TTF-1) at the histopathological examination. The advanced stage of disease was confirmed at the 

positron emission tomography (18FDG-PET), also demonstrating pathological cervical and axillary 

lymph nodes. The CT scan of the brain did not show metastasis. Genetic testing was not required.  

 The final diagnosis was lung adenocarcinoma, cT3N3M1a, stage IV (AJCC, TNM VIII edition, 2017). 

The molecular characterisation showed an EGFR mutation (p.L858R point mutation in exon 21), 

absence of other mutations (KRAS, BRAF, NRAS, PIK3CA, ALK, ERBB2, DDR2, MAP2KI, RET), no 

rearrangements in ALK or ROS1, PD-L1 with a slight positivity (around 1%).  

 According to NSCLC molecular tests and stage of disease, the patient started Osimertinib 80 mg 

tablet, one tablet per day, as per FLAURA trial (Soria et al., 2018), while continuing subcutaneous 

Fondaparinux at the same schedule. 

 Unfortunately, one week later, because of a limb and an arm pain, she performed a venous 

ultrasonography of lower limbs and upper arms that demonstrated thromboses of popliteal and small 

saphenous right veins and thromboses of left brachial vein. The patient was admitted to Cardiology Unit.  

At the admission, blood tests were performed (Table 1). 
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Table 1: Laboratory data evaluated on admission in Cardiology department. PT-INR: prothrombin time international 

normalized ratio, APTT: activated partial thromboplastin time, CRP: C-Reactive Protein, CEA: carcinoembryonic antigen. 

Hematology   Biochemistry   
White blood cells 15580/mcl AST 24.0 U/L 
Red Blood Cells  4.76mil/mcl ALT 27.0 U/L 
Hemoglobin 12.9 g/dL LDH 434 U/L 
Hematocrit 39.8% Total bilirubin 0.27 mg/dL 
Platelets 313000/mcl Creatinine 0.86 mg/dL 
Coagulation  Na 140 mEq/dL 
PT-INR 1.61 K  4.3 mEq/dL 
APTT 33 sec Urea 37 mg/ dL 
Fibrinogen  203 mg/dL Serology   
D-dimer 6695 ng/mL CEA ND 
Antitrombin III 109% CRP 2.26 mg/dL 

 Moreover, an echocardiography documented a thrombotic vegetation in right cardiac ventricle, 

confirmed at computed tomography pulmonary angiography. Since the unexpected, recurrent and 

rapidly occurring thrombotic events, the cardiology team decided to replace Fondaparinux with oral 

Rivaroxaban, a factor Xa inhibitor, at the dosage of 15 mg twice daily.  

 Since then, after only two weeks of proper treatments, both anticoagulant and oncological ones, 

no other thromboembolic events of DVP or PE or NBTE occurred and a new chest CT scan reported that 

primary and metastatic lesions were dimensionally reduced and thromboses lesions were stable, 

without new ones (Fig. 1-3).  

 

Figure 1: Computed tomography (CT) scans. Focus on primary tumour at baseline (1A) and at first evaluation 

(1B). 
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Figure 2: Computed tomography (CT) scans. Focus on mediastinal lymph adenopathy at baseline (2A) and at first evaluation 

(2B). 

 

Figure 3: Computed tomography (CT) scans. Focus on pulmonary thromboembolism at baseline (3A) and at first evaluation 

(3B). 

 Consecutive three-monthly CT scans of the chest, abdomen and brain showed a partial response 

according to RECIST 1.1 (Schwartz et al., 2016).  

 Nowadays, at January 2021, the patient is receiving Osimertinib per os 80 mg per day and 

Rivaroxaban per os 20 mg per day (latter dose readjusted after one month). Her performance status was 

good, with a great clinical benefit, good tolerance to therapies and no thrombotic or bleeding 

manifestations.  
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Discussion and Conclusion  

 Trousseau’s syndrome is a cancer-associated thrombosis characterized by spontaneous, 

recurrent, and often migratory episodes of venous thrombosis with or without arterial embolism, due to 

non-bacterial thrombotic endocarditis, in patients with a solid tumour (Ikushima et al., 2016; Callander 

and Rapaport, 1993). Effective prophylaxis and treatment of venous thromboembolism reduces 

morbidity and mortality, but anticoagulant therapy alone without oncologic treatment could be 

ineffective (Ikushima et al., 2016).  

 We reported a case of a patient with unexpected and multiple thrombotic events that precede the 

diagnosis of pulmonary adenocarcinoma EGFR-mutated. After multiple thrombotic events, the true 

early “marker” of Osimertinib efficacy on tumour was represented by the absence of new ones, in 

association with a rapid tumour response.  

 We cannot exclude that a part of thrombotic events could be induced by Osimertinib, as reported 

by Shiroyama, et al. in their clinical report (Shiroyama et al., 2017), also taking into account that in the 

phase II AURA2 trial the possibility of pulmonary embolism was reported in 3% (n=7) of patients (<1% 

with possible relation to treatment) (Goss et al., 2016). However, in our report, the events occurred 

before Osimertinib start and they presented the characteristics of the Trousseau’s cancer related 

syndrome, repeating unexpectedly until when the time on treatment became sufficient to achieve a first 

disease control. Moreover, in phase III AURA 3 and FLAURA 3 study no drug-related PE events were 

reported (Mok et al., 2017; Ramalingam et al., 2020), while in a real-world experience the percentage of 

incidence was around 1.7% (Cho et al., 2020).  

 Furthermore, our case incorporates and supports the new data on cancer thrombosis and direct 

oral anticoagulants, as Rivaroxaban or Edoxaban, recently added to major guidelines for the treatment 

of PE in cancer, in selected patients (Farge et al., 2019; Konstantinides et al., 2020; Khorana et al., 2018; 

Agnelli et al., 2020).  

 In conclusion, here we described the case of a woman firstly diagnosed by a Trousseau’s 

syndrome, which opened the way to the simultaneous diagnosis of advanced oncogene-addicted NSCLC. 

As two sides of the same coin, they required a combination of both oral anticoagulant and target therapy 

to be successfully overcame. Although there is no established biomarker to predict the point of fragility 

of this balance, we speculate that continuous and synergistic effect of anticoagulant and target 

treatments, to control thromboembolic events, and possibly suppress tumour, may improve the general 

condition of patients and facilitate the systemic disease control and probably the subsequent treatment 

strategies.  
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Footnotes: Informed consent statement: Consent was obtained from the patient prior to case report 

writing. The consent was both written and verbal. The patient gladly authorize the authors to use her 

clinical data and to share her clinical history, duly anonymized, in order to allow research and scientific 

divulgation.  

Conflict-of-Interest Statement: The authors declare no conflicts of interest. 

Author Contributions: E.B. designed the report; all authors collected the patient’s clinical data; E.B. and 

I.P. analyzed the data and wrote the paper. 
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