


Case report               

Budd Chiari Syndrome secondary to Pernicious anemia: an acquired thrombophilia
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ABSTRACT
	Budd-Chiari Syndrome (BCS) results from obstruction of hepatic venous outflow and is frequently linked to prothrombotic conditions. Acquired causes such as vitamin B12 deficiency anemia due to pernicious anemia remain underrecognized. 
We describe a 61-year-old patient admitted with progressive abdominal distension, diffuse abdominal pain, and lower limb edema. Clinical examination revealed ascites, collateral venous circulation, and hepatosplenomegaly. Laboratory evaluation showed severe macrocytic anemia, low serum cobalamin levels, elevated homocysteine, and positive intrinsic factor antibodies, confirming pernicious anemia. Liver function tests indicated cholestasis and mild cytolysis. abdominal CT demonstrated hepatic vein thrombosis with caudate lobe hypertrophy and signs of portal hypertension. Extensive thrombophilia screening excluded myeloproliferative neoplasms and antiphospholipid syndrome. The patient was managed with low-molecular-weight heparin followed by oral anticoagulation, in association with parenteral vitamin B12 supplementation and diuretic therapy. Clinical follow-up showed improvement of ascites, regression of collateral circulation, and stabilization of liver function after several months.
This case underlines the role of pernicious anemia as a reversible acquired thrombophilia. Cobalamin deficiency induces hyperhomocysteinemia, which is prothrombotic and may trigger hepatic venous obstruction. Identifying this mechanism is clinically relevant, since targeted correction with vitamin B12 can reduce thrombotic risk in addition to anticoagulation. Portal hypertension in this patient was therefore not only a consequence of venous outflow obstruction but also a marker of delayed diagnosis.
Early diagnosis and cobalamin replacement, in combination with anticoagulation, can improve clinical outcomes and prevent recurrence by correcting a reversible prothrombotic state.
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1. INTRODUCTION 

Budd–Chiari syndrome (BCS) is an uncommon but severe hepatic vascular disorder resulting from partial or complete obstruction of hepatic venous outflow, extending from the small hepatic venules to the terminal portion of the inferior vena cava. This obstruction leads to hepatic congestion, portal hypertension, hepatocellular injury, and, if untreated, progressive fibrosis or cirrhosis. 

The clinical spectrum of BCS is highly variable, ranging from asymptomatic or subclinical forms to acute liver failure.
In most cases, BCS is secondary to prothrombotic conditions, either inherited or acquired, including myeloproliferative neoplasms; antiphospholipid syndrome, paroxysmal nocturnal hemoglobinuria, and protein C or S deficiencies (2). 

However, reversible metabolic and nutritional causes of thrombophilia, such as vitamin b12 deficiency–related hyperhomocysteinemia, remain underrecognized and may represent a potentially preventable etiology of hepatic venous thrombosis. 

We report a case of BCS secondary to vitamin B12 deficiency–induced. 

2. Case presentation 

Mr. T.H., a 61-year-old man, presented with progressive abdominal distension associated with an anemic syndrome consisting of dyspnea, palpitations, and asthenia. On admission, abdominal examination did not reveal collateral venous circulation but identified grade II ascites and a cirrhotic-appearing liver with a hepatic span of 11 cm, a sharp anterior edge, and an irregular surface.
Initial laboratory investigations revealed pancytopenia: normochromic normocytic anemia (Hb 10.8 g/dl), leukopenia (WBC 3410/mm³), and thrombocytopenia (138,000/mm³). Liver function tests showed moderate cytolysis (AST 2× ULN), cholestasis (GGT 5× ULN, ALP 1.9× ULN), conjugated hyperbilirubinemia, prothrombin time at 69% (INR 1.21), and normal albumin (35 g/l). (Table 1) 


	Parameter
	Result
	Reference Range

	Hemoglobin
	10.8 g/dl
	13–17 g/dl

	WBC
	3410/mm³
	4000–10,000/mm³

	Platelets
	138,000/mm³
	150,000–400,000/mm³

	AST
	73.4 U/l 
	<40 U/l

	ALT
	34.4 U/l 
	<40 U/l

	GGT
	340 U/l (
	<55 U/l

	ALP
	282 U/l 
	40–150 U/l

	Total bilirubin
	25 mg/l
	<12 mg/l

	Conjugated bilirubin
	15 mg/l
	<3 mg/l

	Prothrombin time
	68.6%
	≥70%

	Albumin
	35 g/l
	35–50 g/l


Table 1 : Laboratory findings

Alcoholic liver disease was excluded. Serologies for hepatitis B and C were negative, with evidence of immunity against hepatitis B. Autoimmune testing was negative for ANA, anti-LKM1, anti-LC1, anti-SLA, and anti-mitochondrial (M2) antibodies. Iron overload studies (serum ferritin, ceruloplasmin) were normal. Serum protein electrophoresis showed polyclonal hypergammaglobulinemia with a beta-gamma block, supporting chronic advanced liver disease.

Hepatic CT angiography demonstrated stenosis of the right and left hepatic veins and a reduced caliber of the retrohepatic inferior vena cava, consistent with Budd-Chiari syndrome without associated portal vein thrombosis
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Figure 1 : CT image showing perihepatic effusion, perisplenic collaterals, and irregular hepatic contours.
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Figure 2 : CT image showing periesophageal collaterals, an atrophic liver with irregular contours

Given the suspicion of BCS, etiological investigations included bone marrow biopsy and JAK2 mutation testing, both of which were negative. Thrombophilia screening revealed decreased protein C and antithrombin III levels. Hyperhomocysteinemia (25 µmol/l) was identified, with vitamin assays showing vitamin B12 deficiency (177 pg/ml) and positive anti-parietal cell antibodies.
Upper endoscopy revealed rarefaction of fundic folds, grade III esophageal varices with red signs (treated by band ligation), and biopsies showing chronic atrophic gastritis with enterochromaffin-like cell hyperplasia.
Overall, clinical, radiological, and histological findings concluded to intrahepatic portal hypertension due to cirrhosis complicated by Budd-Chiari syndrome. Cirrhosis was confirmed (fibrosis stage F4, dysmorphic liver, beta-gamma block, Child-Pugh A5, MELD 12), after excluding alcohol, viral, autoimmune, metabolic, and iron overload causes. BCS was attributed to a prothrombotic state combining acquired protein C deficiency and hyperhomocysteinemia secondary to vitamin B12 deficiency from pernicious anemia.
Therapeutic management included an endoscopic variceal eradication protocol with secondary prevention using non-selective beta-blockers, diuretic therapy for ascites, and lifelong vitamin B12 supplementation. Anticoagulation with low molecular weight heparin was initiated, followed by transition to warfarin with an INR target between 2 and 3.


The patient’s clinical course was marked by stability, with normalization of homocysteine levels and correction of vitamin B12 deficiency.
The patient was followed up clinically and radiologically. Follow-up Doppler ultrasound and contrast-enhanced CT performed at 6 months showed persistent chronic hepatic vein thrombosis without recanalization, but with stable liver morphology and no progression of portal hypertension.



3. discussion

Budd–Chiari Syndrome (BCS) results from obstruction of hepatic venous outflow, involving at least one hepatic vein and/or the retrohepatic segment of the inferior vena cava (IVC). Epidemiologically, BCS is more prevalent in Asia and Africa than in Western countries, and it primarily affects young adults without a clear sex predominance (1). Thrombotic forms dominate, most often associated with myeloproliferative neoplasms or acquired thrombophilic states, whereas secondary forms due to extrinsic compression are less frequent. Multiple etiologies can coexist in a single patient, underscoring the importance of a comprehensive diagnostic work-up (4, 8).
Pernicious anemia is an autoimmune megaloblastic anemia resulting from the destruction of gastric parietal cells, which impairs intrinsic factor production and consequently leads to malabsorption of vitamin B12 (4). Vitamin B12 deficiency disrupts homocysteine metabolism because methionine synthase, a B12-dependent enzyme, cannot remethylate homocysteine into methionine, leading to hyperhomocysteinemia (3, 5). Elevated homocysteine induces endothelial dysfunction, oxidative stress, platelet activation, and homocysteinylation of plasma proteins, including natural anticoagulants such as protein C and protein S (5, 6). This chemical modification reduces their anticoagulant activity, impairing the inhibition of factors Va and VIIIa and promoting a hypercoagulable state (5).
Protein C, a vitamin K-dependent glycoprotein synthesized by hepatocytes, is activated by the thrombin–thrombomodulin complex and, together with protein S, inhibits factors Va and VIIIa, providing negative feedback to the coagulation cascade (5). Deficiency of protein C, whether congenital or acquired, disrupts this regulatory pathway and contributes to a chronic prothrombotic state, particularly in low-flow venous systems such as the hepatic veins.
[bookmark: _GoBack]In the case presented, pernicious anemia led to vitamin B12 deficiency, which caused hyperhomocysteinemia and an acquired functional protein C deficiency, establishing a highly thrombogenic milieu. This ultimately resulted in hepatic vein thrombosis and the development of BCS, complicated by portal hypertension. (6).
This case highlights the critical importance of systematic etiological evaluation in BCS. Acquired thrombophilia due to vitamin B12 deficiency secondary to pernicious anemia is a reversible condition, and early recognition allows for targeted therapeutic interventions (2, 6). Screening for vitamin deficiencies and disorders of the methionine–homocysteine pathway should be integrated into the evaluation of patients with unusual thrombotic events, particularly when conventional thrombophilic factors are absent (5;7).
Management requires correction of vitamin B12 deficiency, anticoagulation to prevent further thrombosis, treatment of portal hypertension complications, and long-term surveillance for hepatocellular carcinoma in cirrhotic patients. Timely diagnosis and treatment of reversible acquired thrombophilia can prevent progression to cirrhosis and reduce morbidity and mortality associated with BCS (7, 8).

4. Conclusion

This case emphasizes the importance of systematically investigating acquired thrombophilic causes in the etiological work-up of Budd-Chiari Syndrome. The combination of protein C deficiency and hyperhomocysteinemia secondary to pernicious anemia creates a potent prothrombotic state, justifying prompt and targeted management. Early correction of vitamin B12 deficiency, appropriate anticoagulation, and consideration of revascularization strategies can improve outcomes and prevent progression to cirrhosis and its complications.
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