


Case report

A Hypercoagulable Triad in a Young Woman: PE Unmasking TB with Triple-Positive APS and Protein S Deficiency (Senegal)
ABSTRACT 
Introduction : Unprovoked pulmonary embolism (PE) in a young adult mandates a search for prothrombotic etiologies - chief among them acquired thrombophilias, antiphospholipid syndrome (APS), and, in tropical settings, tuberculosis (TB). 
Observation : We report a 39-year-old woman with weight loss and fever, presenting with acute basithoracic pain on a background of prolonged cough. CT pulmonary angiography diagnosed distal PE, and Xpert MTB/RIF confirmed pulmonary TB. Work-up identified triple-positive APS associated with protein S deficiency. Management combined standard anti-tuberculosis therapy (RHZE) and vitamin K antagonist (VKA) anticoagulation, with close INR monitoring due to drug–drug interactions. 
Discussion : TB triples the risk of VTE/PE ; in triple-positive APS, direct oral anticoagulants (DOACs) are discouraged in favor of VKAs per international recommendations. Rifampicin, a strong inducer, reduces the effectiveness of both DOACs and VKAs, necessitating dose adjustments and tight monitoring. Protein S deficiency may be constitutional or acquired (inflammation, TB, pregnancy, VKAs) and must be re-confirmed away from the acute phase and off VKA. Conclusion : In apparently “unprovoked” PE in TB-endemic regions, TB and APS should be actively sought. In APS receiving rifampicin, VKAs remain the reference strategy with rigorous bio-clinical follow-up.	Comment by tink pad: Please use full name first, then used the abbreviation 
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INTRODUCTION :
Tuberculosis remains a major public health problem in West Africa. In Senegal, its 2023 incidence is estimated at approximately 110 per 100,000 population [1], confirming a persistent burden despite operational advances in the national program. Globally, new TB cases in 2023 exceeded ten million, and TB has again become the leading cause of death of infectious etiology [1]. These figures give particular relevance to clinical exploration of TB - VTE links in internal medicine services nationwide. On the thrombotic front, a meta-analysis including several thousand patients shows that in active TB the prevalence of VTE is around 3.5% and the risk of PE is increased about 3.6-fold compared with non-TB populations [2]. TB-induced hypercoagulability rests on systemic inflammation, endothelial dysfunction, platelet activation, and elevation of pro-coagulant factors, justifying heightened vigilance for PE in hospitalized or symptomatic TB patients [3].
In parallel, triple-positive APS represents the highest-risk phenotype for thrombotic recurrence. EULAR recommendations and ISTH guidance converge in recommending VKAs for these patients and in discouraging DOACs, particularly following the TRAPS trial, which showed excess events with rivaroxaban versus warfarin in high-risk subjects [4–7].

CASE REPORT :
A 39-year-old Senegalese woman, non-smoker, with no alcohol use and no exposure to estrogen–progestin agents, gravida 4 with one early spontaneous miscarriage at 6 weeks’ amenorrhea during the last pregnancy of unexplained etiology, with no notable past medical history and no personal or family history of autoimmunity, presented with initially dry then productive chronic cough producing non-hemoptoic sputum and acute left pleuritic chest pain, accompanied by evening fevers and approximately 11-kg weight loss over four months in a context of close TB contact. On initial examination, she was febrile (~38.5 °C), tachycardic and moderately tachypneic, with normal oxygen saturation on room air and a reduced body mass index. There were no signs of lower-limb deep vein thrombosis, nor cutaneous or articular signs.
CT pulmonary angiography revealed a subsegmental perfusion defect compatible with distal pulmonary embolism and cavitated hilar parenchymal lesions. Laboratory tests showed marked inflammatory syndrome and moderately elevated D-dimers. Xpert MTB/RIF was positive, consistent with active pulmonary tuberculosis. Hemostasis work-up identified triple-positive APS (presence of lupus anticoagulant, anticardiolipin antibodies, and anti-β2-glycoprotein I IgG) and protein S deficiency. Antinuclear antibodies were negative.
Management combined first-line anti-tuberculosis therapy (RHZE) and VKA anticoagulation (acenocoumarol) with close INR monitoring due to rifampicin–anticoagulant interactions. Early clinical course was favorable with defervescence, comfortable respiration, and weight regain.

DISCUSSION :
1) Tuberculosis and VTE : epidemiology and mechanisms
Active TB significantly increases VTE risk, with an odds ratio near 2.9 for all events and 3.6 for PE, while VTE prevalence during active disease is estimated at approximately 3.5%. The prothrombotic state is driven by systemic inflammation, endothelial dysfunction, and platelet activation, with reports of transient decreases in natural anticoagulants such as proteins C and S. This reality mandates reasoned screening for PE in TB patients presenting with dyspnea, chest pain, or unexplained tachycardia, with early recourse to CT angiography when clinical probability is intermediate or high [2,3].
2) Triple-positive APS : high risk and therapeutic choice
The “triple-positive” serological profile in APS is associated with a high risk of venous and arterial recurrences. EULAR 2019 and ISTH 2020 recommend VKA anticoagulation with an INR target of 2–3 after a first venous event and discourage DOACs in high-risk patients. The TRAPS trial, stopped early for excess thrombotic events with rivaroxaban in a high-risk population, consolidated this position. Thus, in the present case, long-term VKA therapy aligns with the standard of care [4–7].
3) Protein S deficiency: constitutional, acquired, or transient ?
Protein S deficiency may be hereditary (PROS1 mutations) or acquired (pregnancy, estrogen–progestins, vitamin K deficiency, liver disease, nephrotic syndrome, infections and inflammatory states, or exposure to VKAs which lower circulating protein S). Several TB reports describe transient reductions in protein S, suggesting normalization over time. Expert recommendations advise deferring assays of natural anticoagulants at least three months after the acute episode and off VKAs, with phenotyping (activity/antigen) and, if needed, PROS1 genetic analysis [8,9].
4) Rifampicin and anticoagulants : pharmacologic implications
Rifampicin is a potent inducer of CYP3A4, CYP2C9, and P-glycoprotein. It reduces systemic exposure to DOACs (area-under-the-curve decreases of ~50% for apixaban and rivaroxaban) and diminishes VKA effect via enzyme induction, often yielding subtherapeutic INRs during co-administration. FDA/EMA product information discourages combining DOACs with rifampicin. In practice, VKAs are preferred with close INR monitoring (e.g., twice weekly initially), dynamic dose adjustments, and anticipation of dose de-escalation after rifampicin is stopped [10–14].
5) Obstetric dimension and counseling
The history of early miscarriage falls within the obstetric spectrum of APS. Outside pregnancy, VKAs are recommended. In case of pregnancy desire, a switch to low-molecular-weight heparin (often with low-dose aspirin) is indicated from conception, with multidisciplinary follow-up involving internal medicine/hemostasis and obstetrics, in accordance with EULAR and ACR recommendations [4,15]. 
6) Practical “PE–TB–APS” algorithm in the Senegalese context
In a country with high TB incidence, it is pragmatic to investigate TB in apparently unprovoked PE and, conversely, to evaluate PE risk in symptomatic TB patients. In triple-positive APS, VKAs should be preferred and DOACs avoided, particularly under rifampicin. Re-assessment of protein S levels at distance, establishment of anticoagulation clinics, and interdepartmental coordination (pulmonology–internal medicine–laboratory–imaging) help improve safety and quality of care [1].

CONCLUSION :
This case illustrates an exceptional triad-active tuberculosis, triple-positive APS, and protein S deficiency-revealed by PE in a young woman. TB markedly increases the risk of VTE/PE ; triple-positive APS mandates VKA anticoagulation as standard (INR 2–3, intensified regimens if recurrence). Rifampicin, a potent inducer, renders DOACs unsuitable and destabilizes VKAs, justifying close INR checks and dose adjustments. Protein S deficiency must be re-tested at distance, outside the acute phase and off VKAs, to distinguish transient acquired from constitutional forms. In TB-endemic settings and/or with early miscarriage, TB and APS should be investigated in any apparently “unprovoked” PE.
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