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Name the physician

ANobel Prize in Medicine
A1930

AABO and Rh groups
AM,N,P




Principles of clinical transfusion practice

ACN) yvaTFdzarzy Aa LINI 2F LI GASYyUQa
ANational guidelines and individual needs

AMinimise blood loss

AHb value should not be a sole consideration for transfusion

AClinician takes sole responsibility

ARecord reason for transfusion

ATrained person to administer




The potential of
HUMAN BLOOD

J ol

Donation

gt

Red Blood Cells Fresh Frozen Plasma | Concentrate of Platelets Cryoprecipitate

To increase the amount To correct a deficiency To treat or prevent To treat fibrinogen
of red blood cells after in coagulation factors bleeding due deficiencies:
trauma or surgery or to or to treat shock due to lowplatelet levels.
treat severe anemia. to plasma loss from burns To correct functional
or massive bleeding. platenet problems

s T ORAGE FERI QD

42 days in the refrigerator 1 year in the freezer 5 days at room temperature 1 year in the freezer
or 10 years in the freezer



Packed red cells

AEach unit raises haemoglobin up by 1 gm
AShelf life 35 days

AOnce the unit leaves the blood bank need to complete transfusion by 4
hours

A20 ml per kg



Leucodepletion

ARemoves white cells using a filtex 5X 10cells / unit of blood
component

AFNHTR
AViral transmissiorgr CMV
AAlloimmunisation



Red cell and platelet filters




Prestorage versus bedside filters




Immunology In organ transplantation
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Donor specific antibodies

SINGLE ANTIGEN BEAD ASSAY - HLA CLASS | BY LUMINEX — REPORT
Methodolon:An aliquot of the beads is allowed to incubate with a small volume of test serum sample. The sensitized beads are then
washed to remove unbound antibody, An anti-Human IgG antibody conjugated to phycoerythrin is then added. After another incubation, the
test sample is diluted and analyzed on the Luminex instrument. The signal intensity from each bead is compared to the signal intensity of the
lowest ranked locus specific bead included in the bead preparation to determine if the bead is positive or negative for bound alloantibody
Test performed using the Immucor Lifecodes LSA Class | and Class Il assay kits on the Luminex 200 System.

LSA CLASS | ID RESULTS:
RESULT
PGS = SAMPLE DATE (4" MARCH 2021)
% PRA 2%
:::b“v A'OZ:O],A'OZ.OZ‘A'DZ:03,A'02IOSA'B:OIA'24:02,A'24103A'25:01,A'ZQ:OZ.A'32:O],A'34:02,A'43201.
gnments A"66.01,A°66:02,A"68:01,A"68:02,A°69:01,A*74:01,8°57-01,8*58:01
Beads)
:‘:ﬁ"mms A2,A203,A23(9),A24(9),A2403,A26(10),A29(19),A32(19),A34(10), A43,A66(10},A68(28),
Sorciogit A69(28),A74(19),857(17),858(17)
Histogram

Note: Please refer annexure for antibody assignment and strength details.

SINGLE ANTIGEN BEAD ASSAY - HLA CLASS Il BY LUMINEX — REPORT

Methodology:An aliquot of the beads is allowed to incubate with a small volume of test serum sample. The sensitized beads are then
washed to remove unbound antibody. An anti-Human 18G antibody conjugated to phycoerythrin is then added. After another incubation, the
test sample Is diluted and analyzed on the Luminex instrument. The signal intensity from each bead is compared to the signal intensity of the
lowest ranked locus specific bead included In the bead preparation to determine if the bead is positive or negative for bound alloantibody.
Test performed using the Immucor Lifecodes LSA Class | and Class Il assay kits on the Luminex 200 System,

LSA CLASS Il ID RESULTS:

RESULT
PRCABEN N SAMPLE DATE (4" MARCH 2021)
% PRA 0%
Antibody
Assignments NONE
(Beads)
Histogram

ESax TS a4 A1
BRI ISR ANAIII S

Note: Please refer annexure for antibody assignment and strength details.
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The impact of alloimmunisation

AAnti HLA antibodies
Alncrease transfusion burden
Alncreases risk of rejection of graft, platelet refractoriness

ANeed for desensitisation pre HSCT



Irradiation

AKills leucocytes ‘

AReduces risk of transfusion
assoclated graft versus host
disease

A25 Gy




Transfusion associated GVHD

AShared HLA donor lymphocytes evade recipient immune system
AFever, rash, diarrhoea, liver injury, pancytopenia

AChimerism

A90% mortality



Indications of irradiation

Irradiated red blood cell transfusions in children with cancer
In case of an HLA related product and donor:
a) Transfusion between 15t 1o 3rd degree relatives of cell-containing blood products;
h) HLA-compatible platelet concentrates.
- Granulocytes transfusions.
- Depending on the patient’s iImmune status:
a) Intrauterine transfusion until & months after the due dale,;
b) Children with congenital combined immune deficiencies (e.g. SCID);
c) Acquired immune deficiencies such as.
- Allogeneic stem cell transplantations up o 1 yvear afler ransplantation;
- Autologous stem cell transplantations up o & months after transplantation;
- After apphcabon of donor lrmphocyte infusion (DLI) or infusion of cytotoxic T lymphocyies
(CTL) up to 1 year after transfusion,

) Patients with prolonged T-cell depletion after medication;
Fludarabine or other T-cell depleting therapy as indicated by the pharmacist {up to 6 months
after discontinuation of the therapy);
- Patients that recieve CAR-T cell therapy from 4 weeks before the leukapheresis until 1 year after the
infusion. Unless othermise described in the study protocol.

Kruimeret al. Nov 2024. Supportive care in cancer



Platelets

AShelf life of 45 days
AABO compatible if possible BUT no crossmat
A1 unit/10 kg body weight

AApheresis platelets are-80 times superior
APAS product platelets

ANeed to complete transfusion in 30 minutes




Preprocedure thresholds

The AABB / BSHiggestgprophylactic
platelet transfusion for patients having
A Elective central venous catheter with a
platelet count <20000
ABMB and removal of central line can safely
done at < 20,000
A Diagnostic lumbar puncture threshold Low quality
of evidence
>50,000
A Central Nervous system procedures
1,00,000

Weak
recommendation



PAS product

APlatelet additive solution



Platelet refractoriness

ACheck at 1 hour and 24 hours AHLA matched platelets
platelet count

ASDP 3 times a day
ARecombinanEVlla

AVitamin K



Fresh frozen plasma

AStored atc25°C for up to 1 year
ANo compatibility testing required
AReplacement of multiple clotting factor deficiencies

AHypovolaemia alone is not an indication for use



Cryoprecipitate

ARich in fibrinogen and factor VI
ALower volume

Alncreased donor exposure



Bridging the time to engraftment

A Probable IFI

A On Amphotericin B 5mg/kg/day
A Persistent tachycardia

A Fever +

A WBC 100




Granulocyte Infusion

Indications of Granulocyte transfusion Evidence

All the followinq criteria should be met (modified frovtassey et a)-

A 1) Severe neutroper“a’ deﬁned ABIC <0.5% 1(? /L due 1o Congen GRANULOCYTES AND TRANSFUSION BIOLOGY: THE GOOD AND THE BAD | DECEMBER 6, 2014
or acquired bone marrow failure syndromes (or neutrophil The RING study: A Randomized Controlled ralof GCSF-stimulated Granulocytes in
dysfunction)

Granulocytopenic Patients

A 2) Proven or highly probable fungal or bacterial infection that is Tonash i D
unresponsiveto appropriate antimicrobialherapy as demonstrate
by visible spreading lesions on skin, mucosa or radiological
examination and

A 3) Neutrophil recovery(to ANC > 0.5 x 20L) is anticipated

'l) Check for updates



Granulocyte Infusion

ARequire ABO matching
Alrradiation

ACan cause TRALI
ADaily until infection is controlled / defervescence / neutrophils > 500

ANo filter
AAmphotericin timings



ABO incompatibility

AMajor: Anti donorisohaemagglutinins

Alncreases risk of primary graft failure Donor
APart of algorithm of donor selection e ©
AMinor: Anti recipienisohaemagglutir ® o

ACausesiemolysis
APassenger lymphocyte syndrome

ABidirectional: Both

Major A.B.AB

Minor O

Blood groups

Recipient

i

O

A.B.AB



ABO incompatibility

ABO-Incompatibility in HSCT Donor — Recipient
Major A—-0O
(incompatible donor RBCs) B-0O
AB—O
AB— A
AB—B
Minor O—A
(incompatible donor isohemagglutinins and immune system) O—=A
O—AB
Bidirectional A—B
(incompatible donor RBCs, isohemagglutinins, and immune system) B—A

Adkins et al. 2024. clinicakmatology



Antibody titre
AMajor incompatibility

APlasma exchange



HSCT phases

APhase I Before infusion of stem cells
APhase Z; After infusion of stem cells to engraftment

APhase 3 Changing blood group



Processing stem cells

APlasma depletion
ARBC depletion

A0.2ml/kg PRBECincompatible
red cells




Table 3
Transfusion Support Recommendations for ABO-Incompatible HPC Transplantation

Recipient Donor Phase I Phase II' Phase lII’
All Products RBCs Platelets Plasma RBCs Platelets Plasma

First Second First Second First Second First Second
Choice Choices Choice Choices Choice Choices Choice Choices

] A Recipient ] A AB, B, O A AB Donor A AB, B, O A AB

0 B Recipient 0 B AB, A O B AB Donor B AB, AD B AB

0 AB Recipient 0 AB A B O AB NA Donor AB ABO AB NA

A AB Recipient A AB A B O AB NA Donor AB ABO AB NA

B AB Recipient B AB B, A O AB MNA Donor AB B, A O AB NA

A 0 Recipient ] A AB, B, O A AB Donor A AB, B, O A AB

B 0 Recipient 0 B AB, A O B AB Donor B AB A O B AB

AB 0 Recipient 0 AB AB O AB NA Donor  AB ABO AB NA

AB A Recipient A AB A B O AB NA Donor AB ABO AB NA

AB B Recipient B AB B, A O AB NA Donor AB B, A O AB NA

A B Recipient 0 AB B, A O AB NA Donor AB B, A O AB NA

B A Recipient 0 AB 0,A B AB NA Donor AB ABO AB NA

MNA indicates not applicable.

+ Time period from diagnosis to transplantation.

" Time period from transplantation to RBC engraftment.

" Engraftment established, as indicated by direct antiglobulin testing being negative, along with 2 consecutive independent samples with the forward and
reverse typing showing donor ABO status.



Immune mediated reaction

Acute haemolytic
transfusion reaction

Delayed hemolytic

Alloimmunisation transfusion reaction

Febrile
nonhaemolytic
transfusion reaction

Post transfusion
purpura

Transfusion related

. Allergic reaction
acute lung injury

Anaphylactic
reaction

Graft vs host diseas:t




Quiz¢ what went wrong?

AA 10 year old boy with AML on induction therapy
AHb was 6gm/dl on D 6 of chemotherapy
APacked cell transfusion 15ml/kg on flow

A30 mins into the transfusiog
AFlushing, chest tightness, hypotensive
ADark coloured urine
ABleeding from the venepuncture sites




Major transfusion reactions

AWrong blood to wrong patient
ABacterial contamination

ATRALI

AAnaphylaxis



Quizg Spotter X ray

A18 year old male with febrile
neutropenia and E coli sepsis

APlateletsc 7,000 cells / cu. Mm

AReceived single donor apheresis
platelets¢ 10ml/kg

A3 hours laterg tachypnoeic, nasal
flaring, intercostal retractions

AX rayc B/L interstitial infiltrates

AP PORT
SEMI-ERECT 72"

1750 HRS

ASH image bank



Transfusion related acute lung injury

Q Most common cause of transfusion related fatalities

@ The recipient develops symptoms of hypoxia

Qj Signs of noncardiogenic pulmonary edema, including bilateral interstit

infiltrates on chest xay, either during or within 6hrs of transfusion

E‘ Treatment is supportive

¢ The transfusion of plasma from male and nulliparous women donors
reduces the risk of TRALI.




Blood group changePhase 3

APure red cell aplasia
Alntravascular haemolysis

ASteroids, IVIG



Take home messages

AUse blood products judiciously

AUnderstand the underlying cause of bleeding before requesting blood
products

ABe a life saver, a blood donor today!



Obstruction
Syndrome (SOS)

Department of Haematology, Medical Oncology & BMT

WD




SOS/VOD

Alife-threateni

AClinical man
fluid retentio
nrombocyto

ng complication occurring after HCT

Ifestation includes painful hepatomegaly,
N with ascites, weight gain, refractory
penia (RT), and jaundice

t
Ausually resolves progressively within a few weeks

Aln severe form, the mortality rate is very high (>80%)

AThe overall |

ncidence of SOS/VOD in adults around 5

15%, but it varies considerably depending on the

presence of

risk factors



~nrivr nFCNC

Inferior vena cava (IVC) B 5

Red Blood Cells Toxic Metabolites Sinusoildal Endothelial Cell

Red Blood Cells Cytokine Heparanase Adhesion Molecules  Tissue Factor

* Richardson PG, et al. Expert Opin Drug Saf.
2013;12:123-136.




Al lOpPIysSIUl

~ Conditi ngregl#féns

okines from injured tissue

Calcineurin inhibitor/G-CSF Disse space ‘ - HEPATIC DAMAGE
Endothelial injury engu'fment Q
Microbial products
Engraftment/alloreactivity
ACTIVATED ENDOTHELIUM Further endothelial damage

Endothelial detachment
(NO deficit, MMP-9 activation)

— --

Endotelial cell damnage

Procoagulant status
(MPAI-1, PTF, LtPA)

Proinflamatory status Q O -/

({-adhesion molecules) .
DEFIBROTIDE ‘Q Centrilobularvein
Vasocostriction (L NO) 2
/ LX) obstruction
Capillary leak

* Front. Immunol. Volume 11 - 2020
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activation and stress
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I
ALDH (U / L¥ Creatinine (mg/mL) / Platelets (09/L)
AExcellent surrogate marker to quantify endothelial damage
AMeasured before HCT, it predicts TMA and TRM.
AMeasured at day 0, it predicts SOS.
AMeasured at the onset of aGVHD, it predicts TRM.

Aln addition, before HCT and on day 0O, it predicts early
water retention and early hyperbilirubinemia (without
the need for SOS).




SOS: Incidence

Studies, n Pts With SOS, n Mean incidence, %

All pts 135 24,980 3425 13.7 Outcome
Baltimore 33 5261 503 96 Mild SOS 8.0

Moderate SOS 64.4
Seattle 78 14,798 2565 17.3

Severe SOS 27.6
Auto-HSCT 19 3967 344 8.7*

Death due to SOS 18.4Y
Allo-HSCT 67 11,285 1453 12.9*

Not resolved? 9.2
Pre-1994 50 10,943 1260 11.5%
Post-1994 74 12,234 1805 14.67

* Coppell JA, et al. Biol Blood Marrow Transplant. 2010;16:157-168. Carreras E, et al. Blood. 1998;92:3599-3604.
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Unmodifiable &

m - s o= | i
Unmodifiable risk factors (In bold the factors with the highest relative risk)
Second HCT
Advanced disease (beyond second CR or relapse)

Primary immunodeficiency diagnosis

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

Increased serum transaminase

Karnofsky score below 90%

Metabolic syndrome

Female receiving norethisterone

Previous use of gemtuzumab ozogamicin or inotuzumab ozogamicin
Hepatotoxic drugs

Iron overload (>1.000 ng/mL)

Serum bilirubin > 1.5 mg/l (>26 pmol/l), Transaminase >2.5 ULN
Pre-existing liver disease: hepatic fibrosis, cirrhosis, active viral hepatitis
Abdominal or hepatic irradiation

Modifiable risk factors and recommendable preventive measures
Conditioning:
High dose (myeloablative) regimens
Oral or high dose busulfan
High dose treosulfan
High dose TBI-based regimen
Donor:
Unrelated donor
HLA-mismatched donor
GVHD prophylaxis:
Sirolimus + methotrexate + tacrolimus
Methotrexate + cyclosporin or tacrolimus
Non T-cell depleted transplant
Use of parenteral alimentation:
Use of parenteral nutrition

* Bone Marrow Transplant, 58, 7491 754 (2023)



REVIEW ARTICLE B), Sheckor updates

Diagnosis and severity criteria for sinusoidal obstruction

syndrome/veno-occlusive disease in adult patients: a refined @T
classification from the European society for blood and marrow

trans p| antation (E B MT) * Bone Marrow Transplantation (2023) 58:749i 754

Probable Clinical Proven

Two of the following criteria must be present:

-Bilirubin =2mg/dlI Bilirubin =2 mg/dl and two of the following criteria must be Histologically proven
present: SOS/VOD
-Painful hepatomegaly

-Painful hepatomegaly
or hemodynamically
-Weight gain >5% proven

(HVPG 210 mmHg)

-Weight gain >5%

-Ascites

-Ascites
-Ultrasound and/or elastography suggestive of
SOS/VOD

Onset

In the first 21 days after HSCT: classical

SOS/VOD >21 days after HSCT: late onset SOS/VOD

For any patient, these symptoms/signs should not be attributable to others causes.



REVIEW ARTICLE JD check for updates

Diagnosis and severity criteria for sinusoidal obstruction

syndrome/veno-occlusive disease in adult patients: a refined @T
classification from the European society for blood and marrow  *Bone arrow Transplantation (2023) 58:749i 754
transplantation (EBMT)

Mild? Moderate? Severe Very severe — MODP
;icrg%g/nvcgszlinical symptoms 7 days 5-7 days <4 days Any time
Bilirubin (mg/dl) >2 and <3 >3 and <5 >5 and <8 >8
Bilirubin kinetic Doubling within 48 h
Transaminases <2 xnormal >2 and <5xnormal  >5 and <8 xnormal >8 x normal
Weight increase >5% >10%

Baseline at <1.5x baseline at >1.5 and <2 xbaseline at =2 xbaseline at transplant or

Renal function (creatininemia) transplant transplant transplant diagnosis of MODP



Validation of treatment outcomes according to revised severity EBMT

criteria from European Society for Blood and Marrow

Transplantation (EBMT) for sinusoidal obstruction syndrome/veno-  *Bone Marrow Transplantation (2019) 54, 1361i
occlusive disease (SOS/VOD)

Validation of treatment outcomes according to revised severity criteria from European Society for Blood...
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Fig. 1 a 100-day OS according to the traditional severity criteria. b 100-day OS according to the revised EBMT severity criteria. ¢ 100-day TRM
according to the revised EBMT severity criteria. d 1-year OS according to the revised EBMT severity criteria



How to Treat?



Bone Marrow Transplantation (2020) 55:485-495 ﬁBMT

https://doi.org/10.1038/s41409-019-0705-z S

FEATURE

Prophylactic, preemptive, and curative treatment for sinusoidal
obstruction syndrome/veno-occlusive disease in adult patients: a
position statement from an international expert group

ASteroids Methylprednisolone
Alimited data
Ashould not be used as single agent

ADefibrotide only agent with proven efficacy for
the treatment of severe/very severe SOS/VOD.



Defibrotide as Treatment for SOS

wDefibrotide is a mixture of oligonucleotides derived
from porcine intestinal muco8a

wPrepared by controlled depolymerisation of INA

wApproved by EMA and FDA for the treatment of sev
hepatic SOS In pts undergoing HSCT

windicated in adults and in adolescents, children, and
Infants older than 1 mo of age



Regular Article bl

CLINICAL TRIALS AND OBSERVATIONS ase g 200-5

Phase 3 trial of defibrotide for the treatment of severe veno-occlusive 0d2016:12 (13\ 58665
disease and multi-organ failure 6 fI_ 10” a 1:6

| Defibrotide In
e _

after HSCT Severe SOS
= \ Historical Controls

(n=32)

E|IPIbI|Ity Baltimore criteria g?/ Day +21 and renal failure with or without
monary failure by Day +2

Defibrotide treatment duration
Minimum: 21 days
Median: 22 days (range:GD)

Historical control subjects selected by independent medical review
committee (blinded to outcome) due 1o ethical issues in randomisation in

this high risk group



Trial of Defibrotide IN g 1,04
Severe SOS: CR at seswwwio

"1 Defibrotide treatment group (n = 102)

Historical control group (n = 32)

\Y/

CR or Survi

by Day +10% go/
N N

CR Day +100

Adverse events: hemorrhagic events similar between
treatment and control arms (65% vs 69%2 =
A 18% of treated pts experienced a dregated toxicity
that led to discontinuation



Trial of Defibrotide In ® bood
Severe SOS: OS at s memas
Day=i+100

70 P=.0341

Log-rank test
60

50

40 38%
30
20 Defibrotide treatment group

0S (%)

25%

10 Historical control group

0 10 20 30 40 50 60 70 80 90 100
Days Post-HSCT



Prophylactic, preemptive, and curative treatment for sinusoidal EBMT
obstruction syndrome/veno-occlusive disease in adult patients: a
position statement from an international expert group * Bone Marow Transplantation (2020) 55, 4851 495

Table 4 Main studies on defibrotide in SOS/VOD
Reference; Phase; Number of  Condition Design CR rate Others results
patients
Richardson et al. [58] Adult and pediatric Compassionate use; DF: 5-60 mg/kg/day (individual patient CR: 42% Day +100 survival: 32%
Retrospective CUP N = 19 Severe SOS post HCT dose escalation, until response/toxicity ) Minimal toxicity at
doses tested
Richardson et al. [59) Adult and pediatric Emergency use; DF: 5-60 mg/kg/day (intrapatient dose CR: 36% Day +100 survival: 35%
Phase VII N =88 Severe SOS post HCT escalation, until response/toxicity ) Active dose range 25-40 mg/ No senous AEs attributed to DF
kg/day
Richardson et al. [30] Adult and pediatric Randomized, dose-finding; Arm A: DF 25 mg/kg/day Arm  Day +100 CR: 46% Day +100 survival: 42%
Phase 11 N= 149 Severe SOS post HCT B: DF 40 mg/kg/day For 14 days or more Effective dose 25 mg/kg/day Overall SAE incidence: 8%
(greater at 40 vs. 25 mg/kg/day)
Richardson et al. [27] Adult and pediatnic Nonrandomized, comparison to historical control; DF: Day +100 CR Day + 100 mortality: DF 62%: HC 75% (p
Phase NI N = 102 Severe SOS post HCT 6.25 mg/kg IV q6h (25 mg/kg/day) for 21 days or more DF 24% =0.0341)
HC 9% Hemorrhagic AEs: DF 65%; HC 69 %
(p=00131)
Corbacioglu et al, [28] Adult and pediatric Investigational new drug protocol; DF: 10-80 mgkg /day  Day +100 CR Day +100 survival: Pediatric: 69%
Compassionate use program <18 years (N=303) (median 25 mg/kg/day) for a median of 15 days (range, Non-HCT 40% Adulis: 49%
N=T710 218 years (N=407) 1-119) SOS/VOD post HCT 47% Severe SOS: 41%
SOS non-HCT (N = Severe SOS/VOD post Nonsevere SOS: 68%
68) HCT 29% Overall hemorrhagic AEs: 12%
SOS post HCT (N =
628)
Severe SOS (N = 292)
Kernan et al. [29] Adult and pediatnc Investigational new drug protocol; DF: 6.25 mg/kg IV q6h Day +100 survival: 58.9%
Prospective T-IND N = 1000 <16 years (N=570) (25 mgkg/day) for 21 days or more Pediatric: 67.9%
(non-SCT excluded) >16 years (N =430) Adulis: 47.1%
Severe SOS (N=512) Severe SOS: 49.5%
Nonsevere SOS: 68.9%
Overall hemorrhagic AEs: 29%
Corbacioglu et al. [51] Pediatric Randomized comparison; DF: 6.25 mg/kg IV gbh (25mg/  SOS/VOD Day +100 SOS/VOD related mortality: DF
Phase IIT N = 356 SOS/VOD kg/day) from start conditioning to 30 days post HCT (at  incidence: DF 12% 2%, control 6%, p=0.10
prophylaxis post HCT least 14 days if discharge before) Control 20% p = 0.0488 No difference in AEs and hemorrhagic AEs
Control: cross over to the DF arm in case of SOS/
VOD onset
SOS sinusoidal obstruction syndrome, CUP compassionate use program, HSCT hematopoietic stem cell transplantation, DF defibrotide, CR complete remission, AE adverse event




Prophylactic, preemptive, and curative treatment for sinusoidal GB;T

obstruction syndror{e -.% UsVa dis§acy) i t ; ) .
pOSition statement {ro ) tern ipnal exp¥ IV@ansplantatlon(zozo)55,485.'495

wDose recoDeEed by EMA & F2A mg/kg

wThe indicationof DF treatment in patients with mild or moderate SOS/VOD is
more guestionable, however, several lines of evidence encourage this appro:

wWEBMT recommendgreemptive DFIn severity grading moderate. In patients
with mild SOS/VOD, supportive care and early initiation is worsening

wRecommended duraticrat least 21 days and until resolution of all symptoms «
VOD.

wRIisk of recurrence after withdrawal
wNO maintenance schedule



obstruction syndrome/veno-occlusive disease in adult patients: a
position statement from an international expert group

SOS: Prevention

Prophylactic, preemptive, and curative treatment for sinusoidal @T

* Bone Marrow Transplantation (2020) 55, 4851 495

Sodium heparin 100 U/kg/day continuous infusion 2 studies have shown benefit, but others
show a strong risk of adverse events with use
No role

Prostaglandin E1 Benefit when combined with heparin; no

benefit when administered alone

Ursodeoxycholic acid 6001 900 mg/day 4 trials and 2 studies have shown a reduction
in SOS incidence
90 days at least

N-acetylcysteine Limited evidence

Low-molecular-weight heparin Enoxaparin or fraxiparin are safe and may
show benefit

Preemptive antithrombin Il replacement therapy Ineffective




Prophylaxis: Phase
Il EBMT Pediatric

Conditioning Day 30 post-HSCT

trial ' =

== No SOS == 14 days of
i tioning Y treatment

Pts younger than
18 yrs of age at

risk of SOS after / -—)  SOS > Treat until

luti
HSCT (allo or / resoiution
auto) \ ; SOS

(N = 356) No Prophylaxis
(n=176)

=% No SOS

* Bone Marrow Transplantation (2020) 55, 485i 495 * Corbacioglu S, et al. Lancet. 2012;379:1301-1309.



Prophylaxis EBMT
Pediatric trial:

o5 =.0488
Incidences of SOS
S n=35
3 10 20%
5 n=22
E 2 12%
Control (n = 176) Defibrotide (n = 180)
I Prophylactic DF was associated with a sngnlflcantlg reduced |nC|dence of SOS/VOD;
speci fically, 12 VS % 1 n he contr ol ar

I No significant difference in SOS-associated mortality at 100 days after HSCT: 2% with
defibrotide vs 6% in control group (P = .10)

I Ilslow%\(/)%rl)mortahty at 100 days was 4 times higher in pts with vs without SOS (25% vs 6%;
<

* Bone Marrow Transplantation (20285, 485495 * Corbacioglu S, et al. Lancet. 2012;379:1301-1309.



SPECIAL REPORT

Diagnosis and severity criteria for sinusoidal obstruction
syndrome/veno-occlusive disease in pediatric patients: a new
classification from the European society for blood and marrow

tI'Ell‘lSplaIltEltIOI‘l Bone Marrow Transplantation (2018) 53, 18845

Table 1. Major differences in hepatic 505NV0D between adults and children

Criteria Children Adults
Incidence s Approximately 20% s Approximately 10%
e Up to 60% in high-risk patients
Risk factors Additional pediatric risk factors: e Established risk factors
s Infants
» Pediatric/genetic diseases with incidences above average
Clinical presentation s Late-onset S05NMOD in 20% e Late-onset 505/VOD is rare
s Anicteric 505NO0D in 30% s Anicteric 505/VOD is rare

s Hyperbilirubinemia, if present:
o Is frequently pre-existent
@ Occurs late during 505NMV0OD
o Is typical of severe SO5/VOD

MNeed for proper assessment of ascites « High incidence of disease-related hepatomegaly and ascites pre-HCT
and hepatomegaly

Treatment » DF for severe S05/VOD with MOD/MOF was associated with better results
in children compared with adults

Prevention ¢ DF demonstrated efficacy for prevention of 505/VOD in children in a
randomized prospective trial

Abbreviations: DF =defibrotide; HCT = hematopoietic cell transplantation; MOD/MOF = multi-organ dysfunction/multi-organ failure; 505/NV0D = sinusoidal
obstruction syndrome/veno-occlusive disease.
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Table 2. EBMT diagnostic criteria for hepatic 505/NV0OD in children

+« No limitation for time of onset of 505/V0OD

The presence of two or more of the following”
« Unexplained consumptive and transfusion-refractory thrombocytopenia®
o Otherwise unexplained weight gain on three consecutive days despite the use of diuretics or a weight gain = 5% abowve baseline value

» "Hepatomegaly (best if confirmed by imaging) above baseline value
» “Ascites (best if confirmed by imaging) above baseline value

s Rising bilirubin from a baseline value on 3 consecutive days or bilirubin = 2 mg/dL within 72 h

Abbreviations: CT = computed tomography; HCT = hematopoietic cell transplantation; MRl= magnetic resonance imaging; SO05/VOD = sinusoidal obstruction
syndrome/veno-occlusive disease; US=ultrasonography. “With the exclusion of other potential differential diagnoses. " =1 weight-adjusted platelet

substitution/day to maintain institutional transfusion guidelines. “Suggested: imaging (US, CT or MRI) immediately before HCT to determine baseline value for
both hepatomegaly and ascdtes.

Bone Marrow Transplantation (2018) 53, 18845
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Table 3. EBMT criteria for grading the severity of suspected hepatic SOS/VOD in children®

CTCAE Mild Maderate Severe Very severe MOD/MOF
! 2 3 4

LFT® (ALT, AST, GLDH) = 2xnomal =2 and £ 5 x normal =5

Persistent RT" = 3 days 3-7 days =7 days

Bilirubin (mg/dL)™ <2 22

Bilirubin {(pmol/L) <34 =34

Ascites® Minimal Moderate Mecessity for paracentesis (external drainage)

Bilirubin kinetics Doubling within 48 h

Coagulation Mormal Mormal Impaired coagulation Impaired coagulation

with need for replacement of
coagulation factors

Renal function GFR (mL/min) 89-60 59-30 29-15 = 15 (renal failure)

Pulmonary function (oxygen = 2 L/min =2 Lfmin Invasive pulmonary ventilation (including CPAP)
requirement)

CMS Mormal Mormal Mormal Mew onset cognitive impairment

Abbreviations: ALT=alanine transaminase; AST=aspartate transaminase; CNS=central nervous system; CPAP =continuous positive airway pressure;
CTCAE = Common Terminology Criteria for Adverse Events; GFR = glomerular filtration rate; GLDH = glutamate dehydrogenase; LFT = liver function test; MOD/
MOF = multi-organ dysfunction/multi-organ failure; RT = refractory thrombocytopenia; S505/MVOD, sinusoidal obstruction syndrome/veno-occlusive disease. “If
patient fulfills criteria in different categories they must be classified in the most severe category. In addition, the kinetics of the evolution of cumulative
symptoms within 48 h predicts severe disease. "Presence of = 2 of these criteria qualifies for an upgrade to CTCAE level 4 (very severe SOS/VOD). “Excluding
pre-existent hyperbilirubinemia due to primary disease.




Conclusions

» VOD/ SOS is a potential life threatening complication post
transplant

w Early diagnosis may help better monitoring and preventing severe
Venaoocclusive disease

«» Newer diagnostic criteria has improved sensitivity and specificity
for VOD/SOS diagnosis and monitoring

w Defibrotide is effective therapy for VOD/SQOS for improving OS
« Need to focus on newer modalities of therapy

w Prevention Is better than cure



