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Dear Editor,
Veno-occlusive disease/sinusoidal obstruction syndrome 
(VOD/SOS) is a rare, often devastating systemic 
endothelial disease typically developing within days/weeks 
after hematopoietic cell transplantation (HCT) or other 
endothelial damage (e.g., non-HCT chemotherapy, liver 
transplantation). Characterized by hyperbilirubinemia, 
thrombocytopenia, painful hepatomegaly, ascites, ≥ 5% 
weight gain, and right upper quadrant pain, VOD/SOS can 
rapidly progress to multiorgan failure (MOF) and death if 
left untreated [1]. Early, precise diagnosis and treatment are 
mandatory but often complicated and delayed by lack of 
clear diagnostic criteria, with symptoms overlapping graft-
versus-host disease (GvHD), sepsis, and other causes of 
MOF. EBMT diagnostic criteria [2] may overcome these 
challenges only partly.

By presenting a severe and fatal case of late-onset VOD/
SOS, we highlight the difficulties to find the correct diag-
nosis and show a possible solution. A 31-year-old female 
patient underwent HCT in our institution for an acute mye-
loid leukemia (FLT3-ITD+, t[8;21] translocation) after 
7+3 induction and cytarabine-based consolidation therapy 
combined with midostaurin. After 1 year in complete remis-
sion, rising RUNX1-RUNX1T1 levels led to preemptive 
HCT with a 10/10 HLA-matched unrelated donor. The HCT 
comorbidity index score was 1 (hepatic, formerly hepatitis 
b); major VOD/SOS risk factors were present such as donor 
type, myeloablative conditioning, and iron overload (ferritin 
8270 ng/ml pre-HCT).

The conditioning regimen comprised busulfan/cyclophos-
phamide and ATG plus GvHD prophylaxis with methotrex-
ate/cyclosporine; VOD/SOS prophylaxis was made with 
ursodeoxycholic acid, no low-dose heparin was used. Dur-
ing inpatient treatment, capillary leak occurred under ATG 
and afterwards, bilirubin peaked at day 13 (8.3 mg/dl) after 
with no further VOD/SOS features and improved spontane-
ously. Granulocyte recovery occurred on day 16, with patient 
discharge on day 24 without further complication.

At the first outpatient visit (day 29), the patient showed 
platelet recovery and fever. She was hospitalized and 
treated with piperacillin/tazobactam. On day 33, a sudden 
rise in creatinine (2.3 mg/dl) and bilirubin (11.2 mg/dl, 
doubling in 48 h) occurred. Transaminases increased to 6 
times upper limit of normal, with positive procalcitonine, 
fever, and abnormal coagulation plus a weight increase of 
5–10%. Liver ultrasound showed acute cholecystitis with 
typical pain, no ascites, and normal vascular flow. Platelets 
declined transfusion dependency but not refractoriness. 
Based on these results, sepsis was diagnosed. Antibiotic 
treatment was escalated to meropenem/vancomycin, and 
bacterial, fungal, and viral infection screenings were 
performed without positive results.

The patient refused a liver biopsy. Without improve-
ment on anti-infective therapy, bilirubin rose to 17.8 mg/dl, 
and moderate ascites appeared on day 38. A day later, the 
patient deteriorated rapidly with respiratory failure, renal 
failure, new pneumonia, and bilirubin 31 mg/dl. Despite 
intensive care treatment, she died on day 41 with apparent 
MOF. No other signs of GvHD (skin/gut) appeared during 
the treatment.

Pathological examination of the liver showed central 
veins with constriction to complete obliteration, typical of 
VOD/SOS, without signs of GvHD or infection (Fig. 1).

This patient showed signs of infection and sepsis, with 
features of severe VOD/SOS per EBMT criteria on day 33. 
Rapid diagnosis and management of VOD/SOS are often 
delayed by missing specific clinical signs, unfulfilled diag-
nostic criteria, competing/overlapping diagnoses like GvHD 
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or sepsis or critically ill patients and fear for treatment-
related side effects like bleeding. If bleeding is a side effect 
of treatment or caused by the hepatic failure itself remains 
elusive in the lack of randomized trials.

Since VOD diagnosis is often missed [3] or misdiag-
nosed [4] like in our case, we recommend preemptive treat-
ment of any suspected case, guided by EBMT criteria, until 
symptoms resolve or there is proof of other causes and early 
biopsy (transcutaneous or transjugular), for histological 
diagnosis. Additional diagnostic criteria, such as imaging 
with CT/MRT or ultrasound/elastography [5] or, to a less 
extend, biomarkers show high sensitivity without proof of 
specificity so far. Prospective evaluation of different diag-
nostic and grading criteria [6] with higher specificity, allow-
ing an earlier diagnosis, are needed.
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Fig. 1  Postmortem light micros-
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