Veno-occlusive
disease (VOD):
A guide to diagnosis
and severity grading

Severe VOD is
associated with
a mortality rate
of over 80%1

How is VOD
diagnosed?
HSCT

Prompt diagnosis and severity
grading are key to preventing further
disease progression, and identifying
which patients require early
intervention2

Use the outlined EBMT criteria to diagnose and
grade VOD severity in your patients, and help guide
your therapeutic decisions2

The EBMT have developed criteria for
diagnosing VOD, depending on when
a patient received their HSCT:2

Day 0

Day 21 post-HSCT

Classic VOD

Late-onset VOD

Bilirubin >2 mg/dL and two of
the following criteria must
be present:

Classical VOD beyond Day 21 or
histologically proven VOD or
two of the following criteria must be present:

Painful hepatomegaly

Bilirubin >2 mg/dL (or 34 µmol/L)

Weight gain >5%

Painful hepatomegaly

Ascites

Weight gain >5%
Ascites
Haemodynamical or/and ultrasound
evidence of VOD

Once a diagnosis is confirmed, therapeutic intervention is guided by VOD severity2

Regular, comprehensive monitoring
by knowledgeable professionals is the
backbone of accurate severity grading3
Comprehensive
baseline monitoring

Early recognition of
signs and symptoms

Grading and
intensified monitoring

Mild or moderate VOD

Severe or very severe VOD

Early implementation
of supportive therapies

Timely treatment with
Defitelio®

Strict response
monitoring

Early recognition of
disease evolution

In turn, accurate
grading enables the
implementation of an
appropriate therapy2,3

Up-to-date measurements of key parameters must be
available for the grading assessment to be carried out2,3
It’s important to ensure relevant measurements are carried out regularly
and in accordance with the patient’s risk of developing VOD2,3
Frequency of selected* parameter evaluation by patient risk3
Standard risk

High risk†

Weight

2 x daily

≥2 x daily

Bilirubin

≥ 2 x per week and in case of
alteration

≥ 3 x per week to daily in
relation to alterations

Transaminases

≥ 2 x per week and in case of
alteration

≥ 3 x per week to daily in
relation to alterations

Renal function
(glomerular filtration)

≥ 2 x per week and in case of
alteration

≥ 3 x per week to daily in
relation to alterations

The full monitoring protocol can be found in Botti et al. 20203
* Selection was based on the EBMT severity grading criteria.
† Patients are at high risk of VOD if they present one or more risk factors, as reported by Mohty et al. 20162 and Corbacioglu et al. 2018.4

• Each evaluation
must be registered
on clinical
documentation
• Each variation must
be promptly shared
with physicians

VOD severity grading
is based on three
principles2

The EBMT severity grading system
mirrors the common terminology
criteria for adverse events2
Mild VOD corresponds to
Grade

Moderate VOD
Grade

Severe
Grade

Very severe
Grade

Death
Grade

1

2

3

4

5

Principle

1

Patient is classified as the category
in which they fulfill >2 criteria2

Mild

Moderate

Severe

Very Severe

Time from
presentation of first
clinical symptoms to
diagnosis

>7 days

5–7 days

<4 days

Any time

Bilirubin (mg/dL)
Bilirubin (µmol/L)

>2 and <3
>34 and <51

>3 and <5
>51 and <85

>5 and <8
>85 and <136

>8
>136

Doubling within
48 hours

Bilirubin kinetics

The criteria may also be used for suspected VOD before patients fulfill the
diagnostic criteria, especially before Day 212
• This may allow early therapeutic intervention in patients with severe or very severe
suspected VOD that do not yet fulfill the full diagnostic criteria

MOD

Transaminases

<2 x normal

>2 and <5 x normal

>5 and <8 x normal

>8 x normal

Weight increase

<5%

>5% and <10%

>5% and <10%

>10%

Renal function

<1.2 x
baseline at transplant

>1.2 and <1.5 x
baseline at transplant

>1.5 and <2 x
baseline at transplant

>2 x baseline at transplant
or other signs of MOD

- criteria measured in patient

VOD severity grading is based on three principles2

VOD severity grading is based on three principles2

Principle

Principle

2

3

If patient has >2 mild or >2 moderate criteria AND has
>2 risk factors for VOD, they should move up a grade2

If a patient fulfills >2 criteria across 2 different categories,
they must be classified in the higher category2

≥2 criteria + 2 risk factors
Mild

Moderate

Severe

Very Severe
MOD

Mild

Moderate

Severe

Very Severe
MOD

Time from
presentation of first
clinical symptoms to
diagnosis

>7 days

5–7 days

<4 days

Any time

Time from
presentation of first
clinical symptoms to
diagnosis

>7 days

5–7 days

<4 days

Any time

Bilirubin (mg/dL)
Bilirubin (µmol/L)

>2 and <3
>34 and <51

>3 and <5
>51 and <85

>5 and <8
>85 and <136

>8
>136

Bilirubin (mg/dL)
Bilirubin (µmol/L)

>2 and <3
>34 and <51

>3 and <5
>51 and <85

>5 and <8
>85 and <136

>8
>136

Doubling within
48 hours

Bilirubin kinetics

Doubling within
48 hours

Bilirubin kinetics

Transaminases

<2 x normal

>2 and <5 x normal

>5 and <8 x normal

>8 x normal

Transaminases

<2 x normal

>2 and <5 x normal

>5 and <8 x normal

>8 x normal

Weight increase

<5%

>5% and <10%

>5% and <10%

>10%

Weight increase

<5%

>5% and <10%

>5% and <10%

>10%

Renal function

<1.2 x
baseline at transplant

>1.2 and <1.5 x
baseline at transplant

>1.5 and <2 x
baseline at transplant

>2 x baseline at transplant
or other signs of MOD

Renal function

<1.2 x
baseline at transplant

>1.2 and <1.5 x
baseline at transplant

>1.5 and <2 x
baseline at transplant

>2 x baseline at transplant
or other signs of MOD

- criteria measured in patient

- criteria measured in patient

VOD-related risk factors2
Risk stratification plays a key role in severity grading and is a useful tool in
identifying patients who are most at risk of developing VOD prior to their HSCT2

Defitelio® is indicated for the treatment of severe hepatic veno-occlusive disease (VOD) also known as sinusoidal obstruction syndrome (SOS) in haematopoietic stem-cell transplantation (HSCT) therapy.
It is indicated in adults and in adolescents, children and infants over 1 month of age.

To calculate a patient’s risk score
for developing VOD, please use the
CIBMTR VOD risk calculator at:
www.cibmtr.org/ReferenceCenter/
Statistical/Tools/Pages/VOD.aspx

The EBMT divides the adult risk factors for VOD into 3 groups:

2

Transplant-related

Patient- and disease-related

Hepatic-related

Unrelated donor

Older age

Transaminases >2.5 ULN

HLA-mismatched donor

Karnofsky score below 90%

Serum bilirubin >1.5 ULN

Non T-cell-depleted transplant

Metabolic syndrome

Cirrhosis

Myeloablative-conditioning regimen

Female receiving norethisterone

Active viral hepatitis

Oral or high-dose busulfan-based regimen

Advanced disease (beyond second CR
or relapse/refractory)

Abdominal or hepatic irradiation

High-dose TBI-based regimen

Thalassaemia

Previous use of gemtuzumab ozogamicin
or inotuzumab ozogamicin

Second HSCT

Genetic factors (GSTM1 polymorphism, C282Y
allele, MTHFR 677CC/1298CC haplotype)

Hepatotoxic drugs

References: 1. Coppell JA, et al. Biol Blood Marrow Transplant 2010;16(2):157 -68; 2. Mohty M, et al. Bone Marrow Transplant 2016;51(7):906 -12. 3. Botti S, et al. Support Care Cancer 2020; doi: 10.1007/
s00520-020-05353-9. 4. Corbacioglu S, et al. Bone Marrow Transplant 2018;53(2):138 -45.
Abbreviations: CR, complete remission; EBMT, European Society for Blood and Marrow Transplantation; HLA, human leukocyte antigen; HSCT, haematopoietic stem cell transplantation;
MOD, multi-organ dysfunction; TBI, total body irradiation; ULN, upper limit of normal; VOD, veno-occlusive disease.
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Indication: Defitelio® is indicated in the treatment of severe hepatic veno-occlusive disease (VOD)
in haematopoietic stem-cell transplantation (HSCT) therapy. Dosage and administration:
For adults and children over 1 month of age. Defitelio® must be prescribed and administered by
specialised physicians experienced in the diagnosis and treatment of complications of HSCT. The
recommended dose is 6.25 mg/kg body weight every 6 hours (recommended max: 25 mg/kg/
day) administered over a 2-hour intravenous infusion. Defitelio® must always be diluted with 5%
glucose solution for infusion or sodium chloride 9 mg/mL (0.9%) solution for infusion prior to use.
Defitelio® should be administered for a minimum of 21 days and continued until symptoms and signs
of severe VOD resolve. Renal impairment: Dose adjustment is not required for patients with renal
impairment or who are on intermittent haemodialysis. Hepatic impairment: no dose adjustment
recommended but careful monitoring of the patients should be undertaken. Paediatric population:
The use of Defitelio® in children aged less than one month is not recommended. Contraindications:
Hypersensitivity to the active substance or to any of the excipients. Concomitant use of thrombolytic
therapy (e.g.t-PA). Warnings and precautions: Use of medicinal products that increase the
risk of haemorrhage within 24 hours of Defitelio® administration (within 12 hours in the case
of unfractionated heparin) is not recommended. Concomitant systemic anticoagulant therapy
(e.g. heparin, warfarin, direct thrombin inhibitors and direct factor Xa inhibitors), except for
routine maintenance or reopening of central venous line, requires careful monitoring. Medicinal
products that affect platelet aggregation (e.g. non–steroidal anti-inflammatory agents) should
be administered with care. In patients who have or develop clinically significant acute bleeding
requiring blood transfusion, Defitelio® is not recommended or should be discontinued. Temporary
discontinuation of Defitelio® is recommended in patients who undergo surgery or invasive
procedures at significant risk of major bleeding. Administration of Defitelio® to patients who
have haemodynamic instability, defined as inability to maintain mean arterial pressure with single
pressor support, is not recommended. A bolus administration of Defitelio® may cause flushing or a
sensation of “generalised heat”. Fertility, Pregnancy and Lactation: No data on use in pregnant
women. Not to be used during pregnancy unless benefits outweighs risk. It is not known if Defitelio is

excreted in human milk. Risk to infant not expected. It may be used in breast feeding. Undesirable
effects: Please refer to the full SmPC for the complete list of undesirable effects. Very
common (>1/10): hypotension. Common (>1/100 to <1/10): coagulopathy, haemorrhage including
cerebral, pulmonary, mouth and gastrointestinal haemorrhage, catheter site haemorrhage,
epistaxis, haematemesis, haematuria, petechiae, rash, pruritus, pyrexia, diarrhoea, nausea, vomiting.
Uncommon (>1/1000 to < 1/100): hypersensitivity, anaphylactic reaction, cerebral haematoma,
conjunctival and injection site haemorrhage, haemothorax, melaena, ecchymosis. Overdose:
There is no specific antidote for overdose and treatment should be symptomatic. Defibrotide is not
removed by dialysis. Storage and Handling: This medicinal product does not need any special
storage condition. Do not freeze. Defitelio® is for single use only. Shelf life of unopened vials: 3 years.
Any unused medicinal product or waste material should be disposed of in accordance with local
requirements. Legal category: POM. Package Quantity and Cost: 10 x 2.5mL vials. UK: £3650.
IE: Price on Application. Marketing authorisation number: EU/1/13/878/001. Marketing
Authorisation Holder: Gentium Srl., Piazza XX Settembre 2, 22079 Villa Guardia (Co)- Italy Tel
+39 0315373200. Date of preparation: February 2019. Job Code: EURW-UKIREDEF-0001.
This medicinal product is subject to additional monitoring. This will allow quick identification of new
safety information. Healthcare professionals are asked to report any suspected adverse reactions.
Adverse events should be reported. Healthcare professionals are asked to report any
suspected adverse reactions.
For the UK, reporting forms and information can be found at:
www.mhra.gov.uk/yellowcard.
For Ireland, reporting forms and information can be found at:
www.hpra.ie.
Adverse events should also be reported by email:
AEreporting@jazzpharma.com or by fax to +44 (0) 1865 598765.

VOD severity grading:
At a glance2

Principle

1
Determine severity from
patient presentation

Mild

Moderate

Severe

Very Severe

Time from
presentation of first
clinical symptoms to
diagnosis

>7 days

5–7 days

<4 days

Any time

Bilirubin (mg/dL)
Bilirubin (µmol/L)

>2 and <3
>34 and <51

>3 and <5
>51 and <85

>5 and <8
>85 and <136

MOD

>8
>136

Doubling within
48 hours

Bilirubin kinetics
Transaminases

<2 x normal

>2 and <5 x normal

>5 and <8 x normal

>8 x normal

Weight increase

<5%

>5% and <10%

>5% and <10%

>10%

Renal function

<1.2 x
baseline at transplant

>1.2 and <1.5 x
baseline at transplant

>1.5 and <2 x
baseline at transplant

>2 x baseline at transplant
or other signs of MOD
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Principle

2
Consider criteria fulfilled
in other categories

Principle

3
Consider risk factors

