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Vascular Endothelial Syndrome (VESs)

Early/Late allo-HSCT life-threatening complications

Group of complications without well-established origins, clinically
characterized by thrombosis and/or bleeding and MOF

* Sinusoidal Obstruction Syndrome/VOD

* Capillary Leak Syndrome

* Engraftment Syndrome

* Transplant-Associated Microangiopathy (TAM)
* Diffuse Alveolar Haemorrhage (DAH)

* Idiopathic Pneumonia Syndrome

Early onset after HSCT, overlapping clinical manifestations, the absence
of well-defined clinical criteria for diagnosis (and consequently an
unknown true incidence), the absence of well-established treatments,
and the tendency to evolve to an irreversible multiorgan dysfunction
syndrome
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Clinical Manifestation of VESs
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Symptoms and signs  VOD CLS ES DAH IPS TAM

Usually starting 0-7  7-10 11-15 11-19 18-23 25-120
on day:

Fever

Jaundice
Hepatomegaly
Weight gain
Oecdemas

Ascites

Lung infiltrates
Dyspnoea
Hypoxia
Diarrhoea

Renal dysfunction
Neurological
dysfunction
Evolution to MODS  » % v
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Carreras E et al. Bone Marrow Transplantation (2011) 46, 1495-1502
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s Pathogenesis of VESs after HSCT
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Carreras E et al. Bone Marrow Transplantation (2011) 46, 1495-1502




2.
Z
2
2 Z
: =
&
\q,'b

7, !
Zopg s

Ematologia — Policlinico Universitario di Palermo
op

Early/Late allo-HSCT life-threatening
complications

Sinusoidal Obstruction Syndrome/VOD

*Transplant-Associated Microangiopathy (TAM)
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N Early/Late allo-HSCT life-threatening
complications

Sinusoidal Obstruction Syndrome/VOD




&S] Ematologia — Policlinico Universitario di Palermo
" Z.

e Sinusoidal obstruction syndrome (SOS)(Veno Occlusive
Disease (VOD) is a potentially lethal complication of HSCT

* Its reported incidence ranges from 5% to over 50%. This
variability in SOS incidence may result from the use of
different diagnostic criteria (actual est. 10%)

e SOS usually occurs within the first 3 weeks after allo-HSCT as a
result of endothelial and hepatic damage caused by the
conditioning regimen

* Because SOS is associated with low platelet count and ascites,
it is usually diagnosed by clinical manifestations rather than
liver biopsy

K Yakushijin et a. Bone Marrow Transplantation (2016) 51, 403—409
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Overall survival in patients with SOS

Overall survival
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following HSCT

b Overall survival
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" According to the revised EBMT criteria, the
..« Majority of patients (63.1%) were very severe,
18.2% were severe, 12.8% were moderate,
* and 5.9% were mild grade
d The 100-day overall survival (OS) of mild,
moderate, severe and very severe groups was
o 83.3, 84.3, 94.6, and 58.6%, respectively
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Yoon JH et a. Bone Marrow Transplant. 2019 Aug;54(8):1361-1368
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Anatomy of the hepatic sinusoid
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SOS/VOD pathogenesis

(1) Sinusoidal ECs damaged during
conditioning round up favouring
the appearance of gaps in the
sinusoidal barrier;

(2) RBC begin to penetrate into the
space of Disse detaching the
endothelial lining;

(3) The sloughed sinusoidal lining
cells embolize downstream and
obstruct the sinusoidal flow
(sinusoidal obstruction syndrome).

Carreras E et al. Bone Marrow Transplantation (2011) 46, 1495-1502



SOS/VOD rCriteria/Risk Factors

Adult Criteria
Classical VOD/SOS {Baltimore Late-Onset VOD/SOS
Criteria)
« Onset in the first 21 days after * Onset beyond day 21 post- Patient-Related Factors OR Transplantation-Related Factors OR
H5CT HSCT Young age |5.24) 17-95 Allogeneic HSCT [24] 28
o Bilirubin =2 mg/dL plus 2 or « Classical VOD)SOS {Baltimore Preexisting hepatic condition Unrelated/HLA mismatch |24) 14
more of: critenia) Previous liver disease |24 34
Elevated AST/ALT pre-HCST [24] 24-46
. Iepatomegaly
Painful —. oR Hepatitis C-paositive | 26] 22
» Weight gain 5% * Histologically proven VOD/505 Underlying diagnasis Previous HSCT [24] 19
® Ascites OR Leukemia [24) 22
Previous treatment High-intensity/MAC regimens 23.79
* Two of more of the followin
- £ Cemtuzumab ozogamican | 24) 198 Busulfan plus cyclophosphamide [24] 39.5.1
* Bilirubin =2 mg/dL (or 34 Inotuzumab ozogamicin [61* 2 Fudarabine [24] | 40
wmol/L) TBl-based | 26] 1.73
* Painful hepatomegaly Busulfan.based [26.30] 243
« Weight gain -5% Busulfan-thiotepa [36) 88
Previous abdominal radiation [ 24) 29 Total body irradiation [ 24]
* Ascites ~12 Gy plus cyclophosphamide 28
AND Impaired pulmonary function |24] 24 GVHD prophylaxis | 24)
*» Hemodynamsic and/or ultra- Genetic predisposition [24] Sirolimus + methotrexate + tacrolimus ~3
sound evidence of \‘UD,ISOS GSTM ] null genotype 4.1 Methotrexate + cyclosporine 33
N KPS score <90% |24) 2.7 Cyclosparine 42
Pediatric Criteria Ferritin = 1000 ng/mi pre-HSCT |24] 3.1 Horse ATG [37] 35
* No limitation for time of onset of VOD/SOS Ferritin =950 ng/ml pre-HSCT [36] 88
o Presence of =2 of the following‘: Sepsis post-HSCT | 24) 4.1 Trough serum tacrolimus levels above target range (5-10 ng/ml) [21] NR
ECOC performance status 2-4 (vs 0-1) [ 26] 1.9 Early day of neutrophil engraftment |5] 14
* Unexplained consumptive and transfusion-refractory Advanced discase status [28] 1517
thrombocytopenia Acute kidney injury [21] =
o Otherwise unexplaimed welght gain on 3 consecutive days despite the Platelet refractoriness [21] NR
use of diuretics or a weight gain ~5% above baseline value High INR |21) NR

* Hepatomegaly' (best if confirmed by imaging) above baseline value

o Ascites (best if confirmed by imaging) above baseline value

* Rising bilirubin from a basefine value on 3 consecutive days or biliru-

bin =2 mg/dL within 72 b

Corbacioglu S et al. Biol Blood Marrow Transplant 25 (2019) 1271-1280



Hematological markers
highly aspecific!

| Blomarker

Broad-spectram/multiple mechanism

@ SOS/VOD biomarkers (proposed)

2, L-fBcokin, hyaluronk acld, and VCAM-1

Panel of changes In tumorogemnicity-2, angopoieten-

4 L-Bcolin plasma level

Genetic polymorphisms

MTHIR C677T/A1258C

Heparanase single nucleotide polymorphisms

Hematologic and endothelial

| Protein Clevels

+ Antithromben (1 levels

i Type Il procollagen and tPA
t PAL-1 antigen levels

b ——

t VIWWF, !htohbomodulm. soluble IAM-1*

t Extra-cellular endothelial vesicles (D144

1

._Hepaticisplense

£ M s tofal serum balirubin/lruben Increase
Aany paint in time

t Totral balirubin, D-dimer

t Hepatocyte growth factors/with/without IL-6

t APRI

¢ Splenic volume

t Panel of biver fibrosis Inddices: APL APRI, PSR, FIB-4

Inflammatory/ immune response

P LG L 10, TNFw plasma levels

Corbacioglu S et al. Biol Blood Marrow Transplant 25 (2019)
1271-1280

t LG plasma level at + day 7 post-HSCT

b IGF and ICFRP-3 plasma levels
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o SOS/VOD treatment (Defibrotide)
Defibrotide .

Weibel Pali
(containing P-si

 Endothelium repair

t‘t-m

Fibrinolytic activity

-> Increases bleedings,

hypothension

Information and vascular
permeabdity

o +CysLT release

FxB activation (bone
)

atelet activation
yte adhesion molecules
-gelectin expression

rferes with ICAM1/LFA1
m

08IS
A TFPL, TM
o LPAI-1, PAF, thrombin

Cytokine production
« TPGE, and PG,

« JIL-6, VEGF, TXA,,
LTB4, TNF,

HLA molecules
o «MHCI molecule
expression
o «MHCIl expression
Vascular tone

* Antagonizes endotheln 1
« TNO and NOS

Richardson PG et al. Blood Adv 2018;2(12):1495-1509
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Defibrotide phase 3 study
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Primary end points of phase 3 study (not §
randomized) in defibrotide (6.25 mg/Kg every N
6 hs, 25 mg/kg daily) treated patients (n. 102) o]
vs historical controls receiving supportive iz tor s s e s s s a s
treatment. T R e e s % e
Tiee since stem cel transplant (days)
B
(A) Kaplan-Meier estimates of overall survival o
distribution
(B) Complete response (defined as total £ o
bilirubin < 2 mg/dL and resolution of 2«
MOD/MOF) at day 100 following HSCT N f
10 4 |
Richardson PG, et al . Blood. 2016;127(13):1656-1665. N




Defibrotide pooled analysis (I)

a Patents treatad with any dose of defibrotide
Estmated survival
Study (58 CI)
RIChAIc0n 1998 (11e19) s b 0.32 (0.13, 0.57)
Chopra 2000 (n=40) _— 0.57 (0.41,0.7%)
Richardson 2002 (n=5%) —_—— 0.35 (0.26, 0.46)
Coracioghu 2004 (n=45) e 0.64 (0.49, 0.75)
Bulley 2007 (n=14) e e (.79 (0,489, 0.95)
Sucak 2007 (n=14) O (.79 (0.49, 0.95)
Richardson 2010 {n=149) —_—— : 0.42 (0.34, 0.50)
Rudz Ramos 2014 (n=11) 0.73 (0.39, 0.54)
Locstelk 2015 {ns88) | —— 0.68 (0.58, 0.77) . .
Teen 2018 (3 — o ososmer Pooled analysis of the estimated
Balade Martinez 2016 |{n=42) —— -:— 0.50 (0.34, 0.68) .
Corbaciogy 2016 (n=710) -or 0.51 [0.47, 0.55) D 100 I t f t h
Pol 2016 (n=13) — 0,68 (0.38,0.81) ay + survival rates o €
Richardson 2016 (n=102) s | 0.34 (0.28, 0.4%) M .
Srememeat) | ok overall patient populations treated
Yakushijin 2016 (n=24) —_— 0.50 (0.29, 0.71) . . .
o 017 o164 with any defibrotide dose or ~ 25
Overall (F=81.52%, P<0,01) > 0,54 (0.48, 0.58)

T T

i ok om  om  i® mg/kg/day

Estmated Day +100 survival

b

Patlents treated with approximately 25 mgkg/day
Estmated survival

.S!u-')y _ (5% CI)
Sucak 2007 (n=14) R —— LA L L R =LY
Richardson 2010 {n=75) _—— 0.44 (0.33, 0.56)
Fudz Ramos 2014 (n=11) 0.73 (0.39, 0.94)
Locatell 2015 {n=94) e 0.68 (0.58, 0.77)
Batade Martinez 2016 {n=d42) ——— 0.50 (0.34, 0.686)
Cortaciogly 2016 (n=227) —_— 0.84 (0,47, 0.60)
Pol 2016 (n=13) e s (0,69 (.39, 0.91)
Richardson 2016 (n=102) —_—— 0.38 (0.29, 0.48)
Yakushin 2016 [n=24) ——— 0.50 (0.28,0.71)
Richardson 2017 {n=108%) O 0.60 (0.57, 0.63)
|:> Ovenall (F=76.85%, P<0.01) < 0.56 (0.49, 0.63)
025 050 o7 10 Richardson P et al. Bone Marrow Transplant. 2019 Feb 25.

oAt Dy 100 sl doi: 10.1038/s41409-019-0474-8. [Epub ahead of print]



Defibrotide pooled analysis (Il)

a Patients with MOD treated with any dose of defibrotide

Estimalted survival
Study (a8s% Cl)
Richardson 1958 (n=19) —— 0.32 (0.13, 0.57)
Chopra 2000 {m=26) —:— R 0.50 (0.30, 0.70)
Richardson 2002 (n8%) _— 0.38 (0.28, 0.46)
Richardson 2010 (n=149) e e 042 (0.34, 0.50)
Locateli 2018 {m=17) ——O0——1— 0.24 (0.07, 0.50)
Batade Martinez 2016 {n=42) + —_— 0.50 (0.34, 0.66)

Corbacioghy 2016 (n=261)
Richardson 2016 (n=102)
Richardson 2017 (naS48)

Overall (F=72.66%, P<0.01)
T

0.36 (0.31, 0.43)
0.38 (0.29, 0.48)
0.81 (0.47, 0.58)
0.41 (0.35, 0.47)

0

T T
0.25 0.50 0.78 1.00

Estimated Day +100 survival

b

Subgroup with MOD treated at -25 mg'kg/day

Estimalted survival

Study (a5% CI)

Richardson 2010 (n=7%) e 0.44 (033, 0.56)
Locatels 2015 (n=17) —(—I-— 0.24 (0.07, 0.50)
Baade Martinez 2016 {n=42) —_—— 0.80 (0.34, 0.66)
Richardson 2016 (n=102) e 0.38 (0.29, 0.48)
Richardson 2017 (n=588) b - 0.81 (0.47, 0.55)

Overall (F=63.49%, P=0.01)
T

0.44 (0,35, 0.52)
T

0

T T
025 0.50 0.78 1.00

Estmated Day +100 survival

c Patients wthout MOD treated with any dose of defibrotice
Estmaled survival
Study (a8% Cl)
Chopra 2000 {n=14) B 0.71 (0.42, 0.92)
Bullay 2007 (n=14) —_—— . 079 (049, 0.95)
Locatell 2015 {m=77) —— 0.78 (0.67, 0.87)
Coracioghy 2016 (n=348) e : Q.62 (0.56, 0.67)
Richardson 2017 (n=488) e Q.70 (0.66, 0.74)
Overall (F=88.44%, P=0,02) <> .70 (0.63, 0.77)
T
] :J.'L’S 0.50 0.75 1 Eo

d

Study

Estimated Day +100 survival

Subgroup without MOD treated at ~25 mgkp'day

Estmalted survival

(95% CI)

Locatell 2018 (n=77) e Qe 078 (067, 0.87)
Richardson 2017 (n=488) P 070 ( 0.74)
Overall <> 0.71 (0.67, 0.75)
T T T T
0 0.25% 0.50 0.78 1.00

Estmated Dav +100 survival

Pooled analysis of the estimated
Day + 100 survival for patients with
MOD and without MOD

Richardson P et al. Bone Marrow Transplant. 2019 Feb 25.
doi: 10.1038/541409-019-0474-8. [Epub ahead of print]
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Can we prevent SOS/VOD?

The HARMONY Trial

Clinicaltrials.gov. NCT02851407: Study comparing
efficacy and safety of defibrotide vs best supportive
care in the prevention of hepatic veno-occlusive
disease in adult and pediatric patients.

Available from:
https://clinicaltrials.gov/ct2/show/NCT02851407.
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o Early/Late allo-HSCT life-threatening
complications
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*Transplant-Associated Microangiopathy (TAM)
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TMA: Clinical/Lab presentation

Thrombotic occlusion of the microvasculature
(often asy-oligosymptomatic), from different
causes, leading to:

Hemolytic anemia with elevation of LDH and
negative direct Coomb's test
Thrombocytopenia

Fragmentation of red blood cells -> Schistocytes
Normal baseline coagulation (lab)

Thrombotic MicroAngiopathies (TMAs)
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Stie TMAs — Costellation of diseases for
unique symptoms
Shiga toxins, T-Ag Activation
ADAMTS13 Metastasizing Uncontrolled Complement Activation
Deficiency Lupus, Scleroderma
~» R\ T W
v “» \‘ ;.4‘,‘
VWF-platelet Aggregate Fibrin Clot Tumor Cells Micrc;angiopéthy
w\\\\ |“ '; ’,,,/ 'I'
\\\ \\ ’l 4,/ /l
4
1. Microvascular Thrombosis or Stenosis
/ l \ ‘/
2. Thrombocytopenia High Shear Stress 3. Organ injury
0 " Cf* l =Neurologic deficits, DMS
0 v Of =*Hematuria. renal failure
(5\ _ .
¢ Erythrocyte Fragmentation "Heart failure
“ > =Pancreatitis
53 5 r) © ” )

=Abd pain, N/V, diarrhea

Tsai HM, Sem Thromb Hemost 2012
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Interaction between coagulation factors,
Ieukocytes & platelet in cancer/inflammation
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Byrnes JR et al. Blood 2017;130:1795-1799
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KaXaecd Link beteween Uncontrolled Complement, Platelet,
Endothelial, and Leukocyte Activation Leading to TMA
r , y—
Endothelial | 3 | platelet
’ Swelling and | | Consumption
. Disruption 1 |
- ( Mechanical
1 S 2 Hemolysis
Uncontrolled Endothelial (Schistocytes)
Complement Reactivity
Activation
2 S
Platelet ) / 3 /Q\
eukocyte

Activatio
Platelet 6 J

A

Actlvatlon

®)

Platelet
Aggregation

Blood Clots
Inflammation
Occlusion
Ischemia

Hypoxia

Modified from Desch K et al. JASN. 2007;18:2457-2460. Modified from Licht C et al. Blood. 2009;114:4538-4545. Modified from Noris M et al. NEJM.
2009; 361:1676-1687. Modified from Stahl A et al. Blood 2008;111:5307-5315. Modified from Camous L et al. Blood. 2011;117:1340-1349.
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S TMAs other than TTP

Disorder Pathophysiology

TMA-Shiga toxin mediated Direct endothelial damage with apoptosis due to effects of
Shiga toxin

TMA-complement mediated Endothelial damage from unregulated complement

activation resulting from the development of anti-factor
H autoantibodies or mutations leading to abnormal
complement regulatory proteins or abnormal
complement factors

TMA-hematopoietic stem cell Endothelial damage due to infection, chemotherapy,
transplantation associated radiation therapy, or graft-versus-host disease due to
transplant. Of note, a significant percentage of affected
athwa
All these 3 conditions are present in allo-HSCT P
TMA=drug associated des direct
endothelial damage as well as the development of
ADAMTS 13 autoantibodies
TMA-malignancy associated Activation of coagulation by tumor tissue factor expression.

Possible complement regulatory pathway mutations
TMA-Streptococcus pneumonia  Exposure of normally hidden endothelial antigens by

associated bacterial neuramidase resulting in complement
mediated endothelial damage
TMA—coagulation mediated Mutations in DGKE, plasminogen, and thrombomodulin
resulting in thrombosis and complement activation
HELLP syndrome Mutations in alternate complement pathway regulatory
elements

Winters JL. Hematology 2017,;632-8
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0 50 100 150 200 250 300
Days Post-Transplant Overall Cohort Ne192 —_—— 126 (083.251) ® 2
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Overall incidence 7.6% (2.564 pts)

Cyclosporine Only N6
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Ang L et al. Biol Blood Marrow Transplant 2019;25:570-576
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Activated and damaged endothelium in TA-TMA

Potential causes:
* Preparative therapy
* Infections

Albumin
* Calcineurin inhibitors
* GVHD

Urine flow

HSCT-

Endothelial

5
cell

(TP j, | \ C4d
mediated et

Classical 3 F

) U pathway = C4 [csn-s]
N ®a-1) L : ‘"": A cu:‘cz{‘ = .\CS/CS’
T M /'/})" Factor H A:‘ C3b /.[ Ecul-zumnb]

‘ \ S L O | Rituximab Alternative pathwa;
Throm‘bomodulm Plasmapheresis : 4 -. MCP
(glomerular H [ ] NIO P(fl: APC Lymphocyte - (Factor H )X Factor | ) )
endothelium) Q e —~

»)
-

Glomerular basement membrane

() VEGF

Podocyte
Urine flow

Normal endothelium

Wanchoo R et al. Am J Kidney Dis. 2018; 72(6).857-865
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Kty Proposed mechanism of how GVHD could be

linked with HSCT-TMA

Chemotherapy and radiation
Viruses/infections

Medications \
| Endothelial '

NETs formation

DNA

elastase

e Immune-thrombosis

injury

C Activation of alternative complement pathway

Decreased VEGF

Increased ST2
GVHD Increased dsDNA

Increased interferon

Increased ANG2 HSCT-TMA
Ongoing complement activation

Wanchoo R et al. Am J Kidney Dis. 2018; 72(6).857-865
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Rege How to distinguish (lab/clinical) TMAs?

Lab (no too much):

- > ADAMTS13 for ruling
out TTP

- Coag. test for ruling out
DIC in some cases
(complement testing
unusefull)

Clinic (even less):

- > some differences among
cancer-related TMAs (but
not others)

ADAMTS13 activity, %
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Patient groups

Cancer-associated
thrombotic
microangiopathy

Chemotherapy-associated
thrombotic
microangiopathy

Disseminated cancer
Renal involvement
Disseminated
intravascular
coagulopathy
Circulating erythroblasts
Clinical presentation

Treatment

Yes
Mild/absent
Present

Present

Thrombotic
thrombocytopenic
purpura-like disease
Chemotherapy

No
Mild/severe
Absent

Absent
Hemolytic-uremic
syndrome-like disease

Stop chemotherapy
Supportive care
Specific treatments

Grange S et al. Nephrologie & Therapeutique 13S (2017) S109-S113



Can we prevent allo-HSCT-related TMA?

Table 1. Patients’ characteristics
Danaparoid Dalteparin  P-value®
(n=164) (n=59)
Age, years, median (range) 48 (16-70) 36 (17-61) < 0.001
Gender: male/female, n 107/57 36/23 0.64
Year of stem cell < 0.0001
transplantation
January 2004-March 2008 0 59
April 2008-January 2013 164 0
Diagnosis, n (%)

AML 76 (46.3) 22 (37.3) 0.28

ALL 27 (16.5) 19 (32.2) 0.01

cML 3(1.8) 3(5.1) 0.19

MDS 22 (13.4) 5(8.5) 0.36

ML 20 (12.2) 5(8.5) 0.63

ATLL 8 (4.9) 2(34) 1

MM 1(0.6) 0(0) 1

SAA 7 (43) 3(5.1) 0.73

Disease risk status at transplantation, n (9&)b
Standard risk 109 (66.5) 35 (59.3) 034
High risk 55 (33.5) 24 (40.7)
Conditioning regimen, n (%)

MAC 77 (47.0) 51 (86.4) < 0.001
TBl-based 66 (40.3) 44 (74.6) < 0.001
BU-based 11 (6.7) 7(11.8) 0.26

RIC 87 (53.0) 8 (13.6) < 0.001
FLU+LPAM-based 84 (51.2) 6(10.2) < 0.001
FLU+Cy-based 3(1.8) 2(34) 0.61

Donor type, n (%)

Matched related 37 (22.6) 19 (32.2) 0.16

Matched unrelated 30 (183) 15 (25.4) 0.26

Mismatched related 7 (4.3) 5(8.5) 031

Mismatched unrelated 90 (54.9) 20 (33.9) 0.006

ABO mismatched donor, n (%)  97(59.1) 33(55.9) 0.76
Cell sourse, n (%)

Bone marrow 64 (39.0) 40 (67.8) 0.002

Peripheral blood 36 (22.0) 13 (22.0) 1

Cord blood 64 (39.0) 6(10.2) < 0.001

Before allogeneic HCT, n (%) 20(12.2) 4 (6.8) 033
GvHD prophylaxis, n (%) < 0.001

CSA+MTX 37 (22.6) 31 (52.5)

Tacrolimus+MTX 127 (77.4) 28 (47.5)

Acute GvHD, n (%) 0.2

Grade 0-1 113 (68.9) 35 (59.3)

Grade II-IV 51 (31.1) 24 (40.7)

Cytomegalovirus viremia, n (%) 96 (58.5) 28 (47.5) 017

Table 2.

Clinical factors predicting for TMA from univariate and

multivariate analyses by using fine-gray proportional hazards model

Variables

Univariate

Multivariate®

HR (95% Cl)

P-value HR (95% CI) P-value

Danapaloid

Age =50 years
Female
Lymphoid
malignancy
High-risk disease
status

Reduced intensity
conditioning
TBl-based
BU-based
Unrelated donor
HLA mismatched
donor

ABO mismatched
donor

Cord blood
Before allogeneic
HCT

Tacrolimus
Cytomegalovirus
viremia

aGvHD:

Grade |I-IV

0.46 (0.23-0.94)
0.68 (0.31-1.47)
1.18 (0.57-2.44)
242 (1.18-4.96)

3.49 (1.67-7.28)
0.77 (0.37-1.61)
1.39 (0.67-2.88)
1.95 (0.65-5.81)
2.34 (0.91-6.05)
1.54 (0.75-3.18)
1.24 (0.59-2.60)

1.53 (0.74-3.17)
4.40 (1.99-9.71)

0.75(0.36-1.57)
0.58(0.28-1.19)

0.97 (0.46-2.07)

0.03 034 (0.16-0.75) 0.007
033
0.65
0.02 242 (1.14-4.78) 0.02

0.0009 252 (1.21-5.23) 0.01

0.48

0.37
0.23
0.08
0.24

2.46 (0.94-6.46) 0.07

0.57

0.25

0.0003 3.60 (1.51-8.60) 0.004

0.44
0.14

0.94

Danaparoid 1.250 U b.i.d. vs LMWH 3.000 U/die
1 -> 28 days from allo-HSCT

Machida S et al. Bone Marrow Transplantation (2017) 307 — 309




satisfactory treat?
(as well as novel therapies)

@ HSCT-related TMA: Can we

Table 1. Summary of Treatment Strategies Used and Being Studied for HSCT-TMA

Treatment No. of Patients in Response
Modality Published Reports Mechanism Rate
Plasmapheresis 162 (adults) Removal of potental 59%-65%
inhibttor/antibody
Daclizumab 13 (adults) Anti—IL-2 69%
Rituximab 15 (8 adult, 7 pediatric) Anti-CD20 80%
Defibrotide“ 16 (11 adult, 5 pediatric) Antifibrinolytic 67%
and thrombotic
Vincristine 16 (13 adult, 3 pediatric) Antimicrotubular 69%
agent, immumomodulator
Eculizumab 34 (24 pediatric, 1 adult, & 1 C5 inhibitor 67%

study w/ O cases w/ age
range of 2-61 y)

Wanchoo R et al. Am J Kidney Dis. 2018; 72(6).857-865



Patient with MAHA and thrombocytopenia

Investigations

FBC, reticulocytes, blood film, haptoglobin, DAT
Bochemistey - USE. LFT, LDM, troporn, C3/CA

Clotting screen- PT APTT, fibrnogen, D Dimers

Virology = hepatitis AJB/C, HIV,

STEC serclogy/PCR from steol

Al screen = ANAJAsDNA, ENA, RE, aPl
Pregnancy test

Urne dipstick

Drug history

CT chest /abdo / pelvis

Bone marrow aspirate & trephine

e DIC Cancer TMA Drugs
A3 activity Coagulopathy Often op culprit
<10% lreat cause adenoCa or irug
PEX Spsis metastases Oo not PEX
Storolds o not PEX ‘eculizumab

cancer fot

Ant CD20 wpportive Ax reat cancer gome itabene

Do not PIEX

Initiate PEX until

ADAMTS13 activity
Known

unless diagnosis clear

g .
Post transplant TMA HUS

Donot PIEX

Ater

mmrnosuppressior

STEC-HUS

Supportive
management
freat infection & GVHD

Contral BP

CM-HUS

‘eculizumab)/ nove
nittal PEX

agents
ullzumab

No PEX '

Eculizumab/novel agents

Proposed approach in HSCT-related TMAs

Other causes

nfecton - vwra
bacteria

Vit 812 defoency

Malignant
hypertension

Autosmmune ep SLI

reat cause

M Scully. 2019. Thrombosis and Hemostasis in Cancer, Cancer Treatment and

Research 179, https://doi.org/10.1007/978-3-030-20315-3_10



E Lessons from VESs/TMAs

VESs/TMAs are variable entities in presentation and
course:

e Distinction among TMAs is not clinically feasible
* Distinction among VESs is not clinically feasible
 Thrombocytopenia may not be profound in severe cases

* Organ dysfunction may result directly from vascular injury and
increased permeability without thrombosis or vascular stenosis

e Absence of reliable biomarkers (except TTP)
 Treatment of TMAs other than TTP is still unsatisfactory

* Treatment of severe SOS/VOD (Defibrotide) should start asap
(Baltimore criteria)
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