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Abstract
BACKGROUND
Hypereosinophilic syndrome (HES) is classified as primary, secondary or idiopathic. Idiopathic HES (IHES) has a variable clinical presentation and may involve multiple organs causing severe damage. Hepatic sinusoidal obstruction syndrome (HSOS) is characterized by damage to the endothelial cells of the hepatic sinusoids of the hepatic venules, with occlusion of the hepatic venules, and hepatocyte necrosis. We report a case of IHES with HSOS of uncertain etiology.

CASE SUMMARY
A 70-year-old male patient was admitted to our hospital with pruritus and a rash on the extremities for > 5 mo. He had previously undergone antiallergic treatment and herbal therapy in the local hospital, but the symptoms recurred. Relevant examinations were completed after admission. Bone marrow aspiration biopsy showed a significantly higher percentage of eosinophils (23%) with approximately normal morphology. Ultrasound-guided hepatic aspiration biopsy indicated HSOS. Contrast-enhanced computed tomography (CT) of the upper abdomen showed hepatic venule congestion with hydrothorax and ascites. The patient was initially diagnosed with IHES and hepatic venule occlusion. Prednisone, low molecular weight heparin and ursodeoxycholic acid were given for treatment, followed by discontinuation of low molecular weight heparin due to ecchymosis. Routine blood tests, biochemical tests, and imaging such as enhanced CT of the upper abdomen and pelvis were reviewed regularly.

CONCLUSION
Hypereosinophilia may play a facilitating role in the occurrence and development of HSOS.

Key Words: Hypereosinophilic syndrome; Hepatic sinusoidal obstruction syndrome; Hepatic aspiration biopsy; Bone marrow aspiration biopsy; Prednisone; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved. 

Citation: Xu XT, Wang BH, Wang Q, Guo YJ, Zhang YN, Chen XL, Fang YF, Wang K, Guo WH, Wen ZZ. Idiopathic hypereosinophilic syndrome with hepatic sinusoidal obstruction syndrome: A case report and literature review. World J Gastrointest Surg 2023; 15(7): 1532-1541 
URL: https://www.wjgnet.com/1948-9366/full/v15/i7/1532.htm 
DOI: https://dx.doi.org/10.4240/wjgs.v15.i7.1532

Core Tip: Idiopathic hypereosinophilic syndrome (IHES) is characterized by a continuous increase and abnormal accumulation of eosinophils in the peripheral blood. Its clinical manifestations vary, and may involve multiple organs and cause serious damage. Hepatic sinusoidal obstruction syndrome (HSOS) can lead to veno-occlusion and hepatocyte necrosis. We report a case of IHES with HSOS. However, the cause of HSOS was unknown, and we could not determine whether it was caused by herbal medicine or IHES. Prednisone, low molecular weight heparin and ursodeoxycholic acid were given. Hypereosinophilia may play a facilitating role in the occurrence and development of HSOS.

INTRODUCTION
Idiopathic hypereosinophilic syndrome (IHES) is characterized by a continuous increase and abnormal accumulation of eosinophils in the peripheral blood[1]. Its clinical manifestations vary from asymptomatic eosinophilia to severe multi-tissue injury and even terminal organ failure, including damage to lungs, heart, digestive tract, skin, and peripheral or central nervous system[1,2].
Hepatic sinusoidal obstruction syndrome (HSOS), namely, hepatic veno-occlusive disease (HVOD), is characterized by injury of the sinusoidal endothelial cells of hepatic venules, which leads to occlusion of venules and necrosis of hepatocytes. Its clinical manifestations are weight gain with or without ascites, hepatogenic right upper abdominal pain, hepatomegaly and jaundice[3].
Other complications of hypereosinophilic syndrome (HES) have been reported previously, including HSOS, but in that case, HES was considered to be involved in the occurrence and development of HSOS[4,5]. Here, we report a case of IHES with unknown etiology of hepatic venule occlusion and review previous literature in PubMed.

CASE PRESENTATION
Chief complaints
A 70-year-old male patient was admitted to our hospital with itchy skin on his extremities for > 5 mo.

History of present illness
Five months before admission, without obvious inducement, the patient showed pruritus and red patches on the palms of both hands and soles of both feet. The patches protruded from the skin. He had no history of insect bites, no food or drug allergies, and no abdominal pain, diarrhea, nausea and vomiting. The patient paid no attention to these symptoms. The itching and rash did not subside for 3 mo and he attended the local hospital for treatment. A diagnosis of urticaria was made, and he was given antiallergic treatment with clavulvoxel gel but the details are unknown; after which, the itching symptoms improved. However, during this period, itching on the palms of both hands and soles of both feet occurred repeatedly, and spread to the limbs and face. The nature of the skin rash on the limbs was the same as before, and his face showed extensive redness and swelling, without itching and discomfort. One month before admission, he attended the local hospital for treatment in the Department of Traditional Chinese Medicine. The ingredients of this treatment were frankincense, Rehmannia glutinosa, Akebia quinata, Paeonia albiflora pall, licorice, Prunella vulgaris, chrysanthemum, Divaricate saposhnikovia, gentian, poria, myrrh, Angelica sinensis, Sophora flavescens, dandelion and Angelica dahurica. After > 1 wk of treatment, the rash dissipated, but there was still itching and discomfort in both hands and feet. Three days before admission, he attended Shaoxing People’s Hospital for treatment. Cetirizine and ebastine were given for antiallergic treatment. The patient then went to the Department of Gastroenterology Outpatient of Run Run Shaw Hospital affiliated to Zhejiang University Medical College for further treatment and was proposed to be admitted to the hospital due to eosinophilia.

History of past illness
The patient was previously healthy and generally in good condition.

Personal and family history
The patient denied any family genetic history.

Physical examination
The patient’s vital signs were stable and his spirit was good. The skin and sclera were yellow, and asthma, fever and gastrointestinal symptoms were absent. Urine and stools were normal. The palms of both hands and the soles of both feet had red patches protruding from the skin. There was no enlargement of superficial lymph nodes throughout the body. Pulmonary and cardiac examinations did not show any significant abnormalities. The abdomen was flat and soft without tenderness or rebound pain. There was no percussion pain in the liver area, and the liver and spleen were not felt under the ribs. Murphy sign and mobile dullness were negative, and bowel sounds were 4 times/min. Edema in the lower extremities was not observed and pathological signs were not elicited.

Laboratory examinations
Auxiliary examination of the hematological system after admission found that the platelet count was 75 × 109/L (normal range, 125–350 × 109/L), percentage of neutrophils was 31.4% (normal range, 40.0%–75.0%), percentage of eosinophils was 34.4% (normal range, 0.4%–8.0%), absolute number of eosinophils was 2.47 × 109/L (normal range, 0.02–0.52 × 109/L), eosinophil count was 2800.0/μL (normal range, 50.0–300.0/μL), and red blood cell count, white blood cell count, hemoglobin, and absolute number of lymphocytes were all within the normal range. Coagulation function tests showed that prothrombin time (PT) was 15.5 s (normal range, 11.5–14.5 s), PT% was 71.0% (normal range, 80.0%–120.0%), PT control was 13.0 s, international normalized ratio was 1.25 (normal range, 0.90–1.10) and D-dimer was 0.86 μg/mL (normal range, 0.0–0.50 μg/mL).
[bookmark: _Hlk125992022]Blood and stools from the digestive system were negative for protozoa, fecal egg accumulation, parasites and fungi. Serum tumor marker tests revealed increased levels of carbohydrate antigen (CA)125 [743.30 U/mL (< 35.0 U/mL)] and ferritin [626.0 μg/L (30.0–400.0 μg/L)], but CA19-9, alpha-fetoprotein, carcinoembryonic antigen, and total prostate-specific antigen were within normal limits. Blood biochemistry showed that alanine transaminase (59 U/L), aspartate transaminase (60 U/L), alkaline phosphatase (445 U/L), glutamyl transpeptidase (931 U/L), total bilirubin (31.5 μmol/L), direct bilirubin (20.6 μmol/L), total bile acid (21.28 μmol/L), and C-reactive protein (12.7 mg/L) were elevated, while albumin (35.1 g/L), albumin and globulin ratio (1.12), high-density lipoprotein cholesterol (0.75 mmol/L), β-hydroxybutyric acid (0.01 mmol/L), retinol binding protein (24 mg/L) and cholinesterase (2951 U/L) were decreased. Lactate dehydrogenase was within the normal range.
Among the laboratory examination indicators targeting the rheumatic immune system, levels of IgG (17.50 g/L) and IgE (266.0 IU/mL) were increased. IgA, IgM, complement components C3 and C4, rheumatoid factor, erythrocyte sedimentation rate, IgG4, and antinuclear antibody profiles were normal.
Hepatitis B virus (HBV) surface antibody (12.55 IU/L) and HBV core antibody (4.68 S/CO) were increased, while HBV e antibody (0.99S/CO) was decreased. Antibodies against hepatitis C virus (HCV), Treponema pallidum and human immunodeficiency virus (HIV) were negative. Epstein-Barr virus capsid antigen-IgG was high (616.0) while IgM was negative. Tuberculosis-infected T cells were unreactive and Mycobacterium tuberculosis-specific antigen pore was 0. Cytomegalovirus (CMV) IgG antibody was high (> 250.0) while CMV IgM antibody was negative.

Imaging examinations
Gastroduodenoscopy showed chronic superficial atrophic gastritis with erosion, predominantly in the gastric sinus and gastric horn and body, and ulceration in the duodenal bulb, with pathology suggesting chronic inflammation of the stomach and duodenum (Figure 1A and B). No significant abnormalities were seen on colonoscopy, and pathology reported chronic inflammation of the mucosa of the terminal ileum, ileocecal region, ascending colon and rectum (Figure 1C and D). Contrast-enhanced computed tomography (CT) of the upper abdomen suggested hepatic venule congestion with hydrothorax and ascites (Figure 2A and B). Chest CT showed nodules beside the right oblique fissure, a few infectious lesions in the left upper lobe, and paraseptal emphysema in both upper lungs. There was a small amount of pleural effusion on both sides accompanied by pulmonary tissue distension, and inflammatory fibrous lesions scattered in both lungs. The apical pleura of the lungs was thickened. Cardiac ultrasound suggested mild aortic regurgitation.

FINAL DIAGNOSIS
Pathological findings on ultrasound-guided liver puncture biopsy supported the diagnosis of HSOS. Lamellar hepatic sinusoidal dilatation and congestion with loss of hepatocytes and a residual reticulofibrous stent were seen (Figure 3A and B). Bone marrow biopsy revealed active proliferation of bone marrow tissue but a significantly higher percentage of eosinophils (23%) with approximately normal morphology (Figure 3C and D). PDGFR gene rearrangement and BCR/ABL fusion gene were negative. Combined with the above laboratory test indicators, imaging examinations and pathological findings, the patient was diagnosed with IHES and hepatic venule occlusion, after excluding tumors of the hematological and digestive systems, parasite, fungus and other infections causing eosinophilia, hereditary metabolic liver diseases such as alcoholic liver disease and Wilson’s disease, connective tissue diseases such as systemic lupus erythematosus and IgG4-related diseases, and infections with hepatitis A virus, HBV, HCV, HDV, HEV, HIV, T. pallidum, Epstein–Barr virus, tuberculosis, and CMV.

TREATMENT
On the tenth day after admission, the patient was treated with prednisone 25 mg orally three times daily (1 mg/kg) and the absolute eosinophil count started to decrease. Subsequently, anticoagulation therapy with low molecular weight heparin 0.4 mL subcutaneously once daily was added. In addition, the patient was treated with ursodeoxycholic acid at 250 mg orally three times daily. The patient was discharged from the hospital on January 17, 2022, in good general condition with symptom improvement after treatment.

OUTCOME AND FOLLOW-UP
After discharge, the patient underwent regular routine blood tests, eosinophil count, liver and coagulation function tests, and contrast-enhanced CT of the upper abdomen and pelvis to adjust the drug dose (Figure 2C and D). On January 21, 2020, 4 d after discharge, the absolute number of eosinophils decreased to 0.01 × 109/L, and the dose of prednisone was adjusted to 15 mg orally twice daily, which was reduced to 10 mg twice daily 1 mo later. On April 13, 2020, the absolute number of eosinophils increased to 0.55 × 109/L, and has been in the normal range since then. The dose of prednisone was reduced to 5 mg in July 2020, and the drug was discontinued in December 2020 when the absolute number of eosinophils was normal. However, the dose was increased to 5 mg per day as the absolute eosinophil count increased to 2.21 × 109/L. The dose was maintained for 1 year and then changed to 4 mg daily until now. In addition, anticoagulation therapy with low molecular weight heparin was discontinued 4 mo after discharge due to petechiae on the patient’s body. To date, under treatment with prednisone and ursodeoxycholic acid, the results of liver function tests, eosinophil count, and CT scanning have all indicated that the patient is in good condition.

DISCUSSION
HES is defined as an absolute eosinophil count in the peripheral blood > 1.5 × 109/L after two examinations (interval > 1 mo) and (or) a bone marrow nucleated cell count eosinophil percentage ≥ 20% and (or) pathologically confirmed extensive tissue eosinophil infiltration, and (or) significant eosinophil granular protein deposition (in the presence or absence of obvious infiltration of eosinophils in tissues)[6]. The most important characteristic of HES is hypereosinophilia accompanied by eosinophil-mediated organ damage and (or) dysfunction, while excluding other potential causes.
HES is divided into primary, reactive or idiopathic HES. The proportion of eosinophils in the bone marrow nucleated cell count of our patient was ≥ 20%, and the absolute count of eosinophils in peripheral blood was ≥ 1.5 × 109/L. PDGFR gene rearrangement and BCR/ABL fusion gene were negative, which excluded clonal HES. The patient had no previous allergic disease, parasitic infection, connective tissue disease, splenomegaly, endocardial disease or severe mucosal ulcer disease, and no increase in CD25+ atypical spindle-shaped mast cells on bone marrow aspiration. Because the patient had no inflammatory reaction, tumors of the hematological and digestive systems were excluded. The patient was diagnosed with IHES as the cause of HES was unknown.
The onset of IHES is usually insidious, with large differences in clinical manifestations and lack of specificity, which may involve damage to the lungs, heart, digestive tract, skin, or peripheral or central nervous system. Thrombosis is a more common manifestation, and it has been documented that thromboembolic complications may occur in a quarter of HES patients[7]. Some reports have pointed out that HES can cause portal or hepatic vein thrombosis or Budd–Chiari syndrome, which are summarized in Table 1[4,5,8-26]. This patient presented with maculopapular rash and pruritus as the first manifestations, consistent with the diversity of clinical manifestations of IHES.
HSOS, also known as HVOD, is an intrahepatic postsinusoidal portal hypertension resulting from stenosis or occlusion of the central and inferior lobular veins of the liver after injury, which, as described above, leads to weight gain with or without ascites, right upper abdominal pain of hepatic origin, hepatomegaly, and jaundice[3]. The occurrence of hepatic venule occlusion is mainly associated with hematopoietic stem cell transplantation (HSCT), while chemotherapeutic agents have also been suggested to cause hepatic venule occlusion, such as inotuzumab ozogamicin[27,28], gemtuzumab ozogamicin[29] and other targeted drugs, as well as oxaliplatin[30,31]. Herbs containing pyrrolizidine alkaloid (PA) have also been reported to cause occlusion of hepatic venules, that is, PA-HSOS, such as Gynura segetum[32-34] and Heliotropium eichwaldii[35]. In this case, the patient presented with jaundice. Imaging showed hepatic venule congestion and ascites, and liver puncture indicated hepatic venule occlusion. However, he had not been treated with HSCT or chemotherapeutic drugs, and it cannot be excluded that the herbs he received caused the hepatic venule occlusion. It is reported that peony may cause adverse reactions in the liver[36], but there is no literature to show that these herbs taken by the patient contain PA, and there is no report indicating that these herbs are associated with hepatic venule occlusion.
In 1995, Kojima and Sasaki[4] reported a case of HES complicated by acute HSOS. The HSOS caused a series of clinical symptoms that returned to normal after the use of corticosteroids to treat HES. In addition, eosinophil granular proteins led to direct tissue damage and a local blood hypercoagulable state. It was considered that hypereosinophilia was involved in the development of hepatic venule occlusion[4]. A case of HSOS with hypereosinophilia reported by Yamaga et al[5] was relieved after treatment with prednisone and ursodeoxycholic acid[5]. In our patient, the severity of hepatic venule occlusion and changes in liver function indicators changed with the indicators of eosinophils. Although no eosinophil infiltration was found in the liver biopsy, the eosinophil and liver function indicators began to return to normal after the patient was treated with prednisone. However, when the dose of prednisone was reduced toward discontinuation, the eosinophils increased again, and the symptoms of hepatic venule occlusion were aggravated, and pelvic effusion increased. With the continued use of prednisone, these indicators returned to normal. Therefore, it cannot be ruled out that the hepatic venule occlusion was caused by IHES.
The pathogenesis of HSOS involves the injury of endothelial cells and hepatocytes in the hepatic sinusoids caused by HSCT, chemotherapeutic agents, PA, etc., as well as locally released cytokines that also induce the activation of cell adhesion molecules on endothelial cells, leading to local cell damage and shedding[37], resulting in activation of the coagulation cascade, the formation of blood clots, and the loss of thrombus-fibrinolytic balance[38]. Not only do eosinophils cause tissue damage[39,40], but they can also be rapidly recruited to the site of injury for platelet adhesion to form thrombus and are activated through direct interaction with platelets. Activated eosinophils contribute to platelet activation, inhibit the function of thrombomodulin[41,42], and promote thrombus formation[43]. It is speculated from the pathogenesis that hypereosinophilia may lead to venous thrombosis and hepatic venule occlusion through an imbalance of the coagulation fibrinolysis balance caused by endothelial cell injury.
Prednisone is preferred for the first-line treatment of IHES, and imatinib, interferon, azathioprine, hydroxyurea, or monoclonal antibodies can be chosen as second-line therapeutic agents[6]. The present case was also treated with prednisone and the dose was reduced or restored according to the condition.
With regard to the pharmacological treatment of hepatic venule occlusion, there is no specific drug available at present, and symptomatic supportive treatment is mostly given, including liver protection, diuresis, and microcirculation improvement. High-dose hormone shock therapy may be effective for HSCT-HSOS, during which the risk of infection needs to be monitored[44], while the therapeutic effect of HSOS caused by other reasons is uncertain. In addition, anticoagulation can be administered, especially in patients in the acute/subacute phase in the presence of manifestations such as ascites and jaundice, and some studies have shown that low molecular weight heparin can play a therapeutic role[45]. Defibrotide is effective for the prevention and treatment of HSCT-HSOS[44], as well as recombinant human soluble thrombomodulin[46,47] and ursodeoxycholic acid[44]. However, most studies have focused on HSCT-HSOS and a small number on PA-HSOS. Therefore, the treatment modality for HSOS remains to be clarified and standardized. In this case, using the new EBMT criteria for HSOS in adults, we judged that the patient had mild HSOS based on the time since first clinical symptoms, bilirubin levels, transaminases, weight increase and renal function[48], and was treated with low molecular weight heparin combined with ursodeoxycholic acid.

CONCLUSION
We report a case of IHES with hepatic venule occlusion. The cause of hepatic venule occlusion was unclear, and it cannot be excluded that it was caused by herbal medicine, nor can it be ruled out that it was caused by IHES, which suggests the possibility of combined hepatic venule occlusion existing in IHES and the potential promoting role of hypereosinophilia in the development of HSOS. For reference, prednisone, low molecular weight heparin, and ursodeoxycholic acid were administered.
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Figure Legends
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Figure 1 Gastrointestinal endoscopy and pathology. A: Gastroduodenoscopy revealed an ulcerated scar on the duodenal bulb; B: Pathology of the intestinal mucosa of the duodenal bulb showed chronic inflammation with localized erosion (magnification, 10 ×); C: Painless colonoscopy showed no significant abnormalities in the mucosa of the terminal ileum; D: Pathology of the mucosa of the terminal ileum showed chronic inflammation (magnification 10 ×).
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Figure 2 Contrast-enhanced computed tomography images of the upper abdomen of the patient. A and B: Pretreatment enhanced computed tomography (CT) showed edema around the portal branch and fine compressed flattening of the inferior hepatic segment and hepatic veins with ascites; C and D: Post-treatment enhanced CT showed that the inferior vena cava and hepatic veins of the hepatic segment were thin, and congestion of the hepatic venules was improved.
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Figure 3 Pathology of liver and bone puncture of the patient. A and B: Ultrasound-guided liver puncture biopsy suggested hepatic sinusoidal obstruction syndrome. Hepatic lobular structures, hydropic degeneration of hepatocytes, dilated and stagnant lamellar hepatic sinusoids with loss of hepatocytes, residual reticulofibrous scaffolds and insignificant inflammatory cell infiltration were seen (A: magnification 10 ×; B: magnification 40 ×); C and D: Bone marrow aspiration biopsy showed an active proliferation of bone marrow tissue but a significantly higher percentage of eosinophils (23%) with approximately normal morphology (C: magnification 10 ×; D: magnification 40 ×).

Table 1 Summary of cases reported regarding hypereosinophilic syndrome with sinusoidal obstruction syndrome, portal vein thrombosis, or Budd–Chiari syndrome
	Author
	Complication
	Affected area
	Treatment
	Prognosis

	Kojima et al[4]
	SOS
	Hepatic veins, portal vein
	Prednisolone
	Eosinophilia developed again after corticosteroid therapy was discontinued

	Yamaga et al[5]
	SOS
	Hepatic veins, portal vein
	Prednisolone and ursodeoxycholic acid
	Remains in clinical remission despite a reduction in prednisone dosage

	Lim et al[8]
	Hepatic lobar or segmental involvement
	Portal vein
	NA
	NA

	Kikuchi et al[9]
	Thrombosis
	Portal area of the liver, pulmonary artery, myocardium, and other organs
	NA
	Died due to hemorrhagic shock

	Monterrubio Villar et al[10]
	
	Portal vein and mesenteric, splenic, inferior cava, iliac and femoral veins, colon
	Acenocoumarol, methylprednisolone, prednisone, streptokinase
	Recovered, no evidence of recurrent thrombosis

	Yamada et al[11]
	
	Portal vein, lobules of the liver, spleen, small intestine
	Thrombectomy, heparin, methylprednisolone, prednisolone
	Remains in clinical remission on prednisolone at 0.3 mg/kg/d

	Ames[12]
	
	Portal and splenic vein
	Tinzaparin
	Recovered

	Sui et al[13]
	
	Portal vein, deep vein of lower extremities, mesenteric vein, lungs
	Methylprednisolone, piperacillin, partial excision of the small intestine, prednisone, coumadin
	Eosinophil and platelet counts were within normal limits and no recurrence of thrombosis

	Todd et al[14]
	
	Portal vein, suprahepatic inferior vena cava, bilateral deep vein from the superficial femoral vein to the tibial veins, pulmonary artery
	Platelet transfusions, unfractionated heparin, prednisolone
	Successfully warfarinized and remains thrombus-free

	Ames[15]
	
	Superior and inferior vena cava, pulmonary arteries, right atrium, both femoral veins and right hepatic and portal vein
	Methylprednisolone
	Recovered

	Lin et al[16]
	
	Superior mesenteric, splenic, hepatic, and portal veins, renal artery, mesentery
	Methylprednisolone, plasma exchange/hemofiltration, single or combined use of unfractionated heparin and argatroban, alteplase, urokinase, excision of necrotic intestinal canal 
	Recovered and remains in clinical remission 

	L'Ollivier et al[17]
	
	Right lobe of the liver, right branch of the portal vein
	Rivaroxaban, triclabendazole
	Recovered, the abscesses and lesions in the liver were reduced in number and size on CT scan, the portal thrombosis had almost disappeared

	Moon et al[18]
	
	The umbilico-portal confluence of the left portal vein contiguous with the umbilical vein
	Total parenteral nutrition
	Thrombus completely resolved. The infant showed good weight gain with well-tolerated formula feeds.

	Alshurafa et al[19]
	
	Portal vein, transverse colon
	IV hydration, anticoagulation, H. pylori quadruple eradication regimen
	Significant improvement in eosinophilia and thrombocytopenia after H. pylori treatment

	Zemleduch et al[20]
	
	Portal vein, ascending and transverse colon, greater curvature of the stomach, deep vein of lower extremities, left occipital and right frontal lobes
	Heparin, corticosteroid therapy
	Remains in good health with no hematological or thrombotic sequels

	Aukstuolis et al[21]
	
	Right and left portal vein, mesenteric, and splenic vein, ascending colon, small bowel
	Methylprednisolone, prednisone, warfarin, benralizumab
	Remains in clinical remission on benralizumab

	Elouaer-Blanc et al[22] 
	Budd–Chiari syndrome
	Hepatic vein
	Diuretic therapy, prednisone, hydroxyurea, mesocaval anastomosis
	Died due to sepsis and acute renal failure

	Inoue et al[23]
	
	Hepatic vein, subcutaneous nodule
	Interventional therapy, steroid therapy
	Liver function tests improved but the findings of the obstruction of hepatic veins were unchanged

	Lin et al[24]
	
	Intrahepatic inferior vena cava, hepatic veins, mucosal and submucosal layers of the jejunum
	Methylprednisolone, prednisolone, percutaneous transhepatic angioplasty, montelukast
	No recurrence of ascites, hepatomegaly, or inferior vena cava stenosis during 1-year follow-up period

	Dasari et al[25]
	
	Hepatic vein
	Endoscopic variceal ligation, prednisolone
	Recovered and currently asymptomatic

	Shizuku et al[26]
	
	Hepatic vein
	Prednisolone, deceased-donor liver transplantation
	Recovered and eosinophil count was maintained at a normal level


SOS: Sinusoidal obstruction syndrome; CT: Computed tomography; NA: Not available; IV: Intravenous injection; H. pylori: Helicobacter pylori.
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