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 26 years old men, Refractory Hodgkin Lymphoma
 2012- 2017 : 5 lines received in Algerie

 08/2017 : CR post Brentuximab - Nivolumab (Deauville 1)

 05/02/2018 : Haplo-HSCT < father, Fluda + Busulfan + 
PtCy+CNI

 24/02/2018: aGVHD MAGIC II (cutaneous stade 3) --> Medrol

 16/04/2018 : Hb 9.3 g/dl, Plt 4.000/µL, Creat 0.78mg/dl,   
Schisto 15/1000, Hapto <3, LDH 770 UI/ml

 What’s your diagnosis?

Acute toxicities



Acute toxicities
Transplant-associated thrombopenic microangiopathy (TA-TMA)

 3 Phases :
 Initiation phase : 

 CNI, Conditioning… leads 
to endothelial damages

 Progression phase :
 Aggravation of endothelial 

damages by different 
factors

 Outcome phase :
 Platelet aggregation --> 

microthrombi --> 
obstruction of vascular 
lumen --> hemolysis and 
ischemia

Khosla et al. BMT2018



1. Endothelial damage 2. Procoagulant state

--> Platelet aggregation --> 
Microthrombi

 Thrombopenia
Hemolytic anemia
 Ischemia

Seizure
PRESS SOS-VOD DAH

IRA - HTA
Proteinuria



Khosla et al. BMT2018

TA-TMA
Two hits hypothesis



TA-TMA
Clinical manifestation

EBMT Handbook 2019

• Onset day : +32 To +40

• TA-TMA associated to 
CNI : good prognosis

• Incidence unknown: 7 -
39%

• Mortality: 37 to 90%



TA-TMA
Diagnostic criteria and prognostic factors

EBMT Handbook 2019

 Poor prognostic factors
 Proteinura > 30mg/dl
 Elevated serum C5b-C9 levels
 High schistocyte count
 Elevated serum creatinine

 URD
 TMA index : Plt/LDH >20 
 > 18 years



TA-TMA
Treatment

Khosla et al. BMT2018
Jodele et al. Blood 2016

 Treatment
 Supportif

 STOP CNI, treat infection, 
GVH

 Therapeutic plasma 
exchange

 Eculizumab
 Defibrotide
 Rituximab



Dvorak et al. Frontiers 2019



Acute toxicities

 47 years old woman, ALL-B, Phi+, del IKAROS
 12/2020 GRAAPH 2014 
 06/2021 auto-HSCT (TBI + Endoxan)
 10/2021 Relapse
 02/2022 CR2 post-Inotuzumab + Ponatinib (2 cycles)
 23/02/2022 Day 0: Allo-HSCT MRD, RIC Fluda + Melphalan + 

PtCy
 Day +8 : Febril Neutropenia --> Tazocin
 Day +9 Cocci Gram + Bacteremia --> Tazocin + Vanco
 Day +10 : Bili 4.6 mg/dl, Creat 1.25mg/dl <0.5 mg/dl, Weight

+ 5kg in 2 days

 --> What’s your diagnosis?



Acute toxicities
Veno-occlusive disease (VOD-SOS)

Bonifazi et al. Frontiers 2020



Veno-occlusive disease (VOD-SOS)
Pathophysiology

Bonifazi et al. Frontiers 2020

Endothelial injury --> loss of endothelial cell cohesions --> red blood cells
pass through these gaps --> accumulate into the space of Disse --> causing
endothelial detachment --> embolize and block the sinusoid



Veno-occlusive disease (VOD-SOS)
Risk Factors

EBMT Handbook 2019



Veno-occlusive disease (VOD-SOS)
Severity Criteria

Mohty et al. BMT2016



Veno-occlusive disease (VOD-SOS)
Diagnosis and Treatment

 Diagnosis
 Clinical!
 Transjugular hemodynamic

study : 
 HVPG > 10mmHg
 Specificity 90%
 Sensitivity 60%

 Biopsy : Complications!!!
 US : HM and ascites

 Treatment
 Severe VOD > 80% mortality
 Defibrotide (not reimbursed

in Belgium)
 For severe VOD
 6.25 mg/kg 4x/d, during 3 

weeks

Corbacioglu et al. BBMT2016



Acute toxicities
Haemorrhagic Cystitis

 Early-onset < 48H post 
conditionning regimen

 Direct toxic effect of drug
metabolites or RT on the 
bladder mucosa

 Cyclophosphamide : acroleine
 Incidence <3%
 Prophylaxis

 Hyperhydratation
 Chelation with Mesna for Cy

 Treatment
 Hyperbaric O2
 Hyperhydratation
 Forced diuresis
 Fibrin glue by cystoscopy

 Late onset > day +15
 Risk factor : 

 Polyomavirus BK infection 
(90% adults are seropositive)

 Adenovirus (rare)
 Incidence 7-25%
 Diagnosis:

 BK viruria > 7 log10 copies/mL
 Treatment:

 Cidofovir 5mg/kg 1x/week
 Hyperbaric O2
 Hyperhydratation
 Forced diuresis
 Fibrin glue by cystoscopy



 Heterogeneous group of diseases usually driven by 
Epstein-Barr Virus (EBV)

 Many develop subclinical infection with EBV in infancy and 
childhood, some experience acute infectious mononucleosis as 
adolescents or adults

 EBV persists in infected memory B-cells
 Autonomous proliferation of EBV-infected lymphocytes may be 

induced by immune suppression

 Clinical behavior and treatment options vary depending 
on host immunity and pathological features

 Pathologic confirmation with biopsy is instrumental

Acute toxicities
Post-Transplant Lymphoproliferative Disease (PTLD)



Acute toxicities
Risk of PTLD After Transplantation

Dharnidharka. Nat Rev Dis Primers. 2016;2:15088

16%

12%

8%

4%

0%

Median time to PTLD: 
HSCT
4 mos

Kidney
24 mos

Liver
28 mos

Heart
34 mos

Lung
11 mos

Intestinal

<2%
1.5-2.5% 2-3%

3-5%

6-10%

12-17%

Incidence 2-3%
90% diagnosed <6 months post-HSCT
Prevention : EBV PCR 1x/week
Preemptive therapy with Rituximab



Acute toxicities 
Treatment in PTLD

 Rituximab 375 mg/m2 weekly x 4

 Response rate at day 80: 44.2% 
(12 complete responses)

 At 1 year, responses maintained 
in 68% of patients

 1-Yr OS: 67%

Choquet. Blood. 2006;107:3053
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Acute Toxicities
Sequential R-CHOP in PTLD Treatment

Trappe. J Clin Oncol. 2017;35:536.
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Rituximab III (Day 15)
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Acute Toxicities
CMV reactivation

 Recipients CMV+ > risk for CMV reactivation and early and late
nonrelapse mortality (NRM).

 CMV PCR weekly and preemptive antiviral therapy --> risk of 
death from CMV disease to <10%.

 The median time to CMV reactivation : 41 days after HCT, and 
98% occurred before D100

Teira et al. Blood 2016



CMV 
Letermovir

 CMV PCR weekly

 Recipient CMV + 
 Letermovir 480mg 1x/day D0 --> 

D100
 240mg if Ciclosporine

 Treatment:
 Ganciclovir 5mg/kg 2x/day IV
 Valganciclovir 900mg 2x/day

Marty et al. NEJM 2017



Late toxicities after HSCT (> 2years)

Socié et al. JCO 2011

 Cause of Death
1. Relapse
2. GVH
3. Infection
4. Organ failure
5. Second cancer
6. Other

 Risk Factors
1. TBI
2. Chemotherapy
3. GVH
4. Infections 

(virus)
5. IS38% of HSCT-patients presented one single late effects



 Endocrine dysfunction
 Thyroid function
 Gonadal, fertility
 Growth and development

 Skeletal disorders
 Ocular problems
 Respiratory tract problems

 Restrictive lung disease
 Obstructive lung disease

 Cardiovascular complications
 Secondary neoplasia
 Psychosocial

Late toxicities after HSCT (> 2years)



 Hypo-, hyperthyroidism

 Incidence thyroid dysfunction
 Biological in 40%
 Clinical in 5-25%

 Median time for appearance
 Median time 5 years

 Irradiation, the main risk factor
 Single dose 50%
 Fractionated 15%
 BuCY 11%
 Younger age

Sanders et al. Blood 2009

Late toxicities after HSCT (> 2years)
Thyroid function



 Osteopenia/Osteoporosis: 
Reduced bone mass and 
increaqsed susceptibility of 
bone fractures

 Low bone density 50%
 Osteopenia 30%
 Osteoporosis 10%

 Risk factors
 TBI
 cGVHD
 Steroid, CNI
 Inactivity
 Oestrogen deficency

 Avascular necrosis of bone
 Incidence rate 5-15%
 Leading symptom: PAIN
 Most affected joint: HIP
 Risk factors

 Steroids and TBI
 Early detection by MRI

Late toxicities after HSCT (> 2years)
Skeletal disorder



Khulen et al. BJHaem 2018
Campbel et al. Cancer 2009

Late toxicities after HSCT (> 2years)
Avascular necrosis of bone



Late toxicities after HSCT (> 2years)
Cataract

 Cumulative Incidence 4-76%

 Risk factors
 TBI 
 aGVHD
 Steroids
 Older age

 Ophtalomologic evaluation at 6 
months post HSCT, then yearly

Saglio et al. BMT 2020
Tichelli et al. Ann Int Med1993



Late toxicities after HSCT (> 2years)
Cardiovascular events

Tichelli et al. Blood 2007

 Cumulative incidence of an 
arterial event was 12.8% at 20 
years, and 22.1% at 25 year

 The cumulative incidence at 
20 years is 8.7% for patients 
younger than 20 years, 20.2% 
for patients between 20 and 40 
years, and 50.1% for patients 
between 40 and 60 years of 
age at HSCT



 In multivariate Cox regression 
analysis using age as a 
timescale, only the 
development of at least 2 
cardiovascular risk factors 
(hypertension, diabetes, 
dyslipidemia, or obesity) was 
statistically associated with an 
increased risk for 
cardiovascular events

Late toxicities after HSCT (> 2years)
Cardiovascular events

Tichelli et al. Blood 2007
Rotz et al. ACC 2021



Late toxicities after HSCT (> 2years)
Secondary cancers

Pole et al. BMT 2015
Rizzo et al. Blood 2009
Saglio et al. BMT 2020

• Cumulative Incidence 11% at 15 years
• 2-fold more than in the general

population
• Risk factor

• Allo-HSCT
• cGVHD
• HPV or HBV infection
• TBI

• Types :
• Skin Cancer
• Cancer of the oral cavity
• Liver
• Brain
• Cervix
• Breast
• Thyroid



Late toxicities after HSCT (> 2years)
Secondary cancers

Tichelli et al. JAMA Onco 2019

 Retrospective study of EBMT
 220.000 patients
 4065 (1.8%) secondary solid 

cancer :
 Lung 597
 Breast 547
 Colorectal 446
 Prostate 410
 Melanoma 343

 Median time after HSCT : 3.6 
years

 OS at 5 years 47%
 Depend of the type of SSC

 Poor : Pancreas, Lung, Esophageal, 
Brain and Gastric

 Favorable : Thyroid, Cervix, Prostate, 
Breast and Melanoma



Recommendations for the follow-up

Majhail et al. BMT 2012



Majhail et al. BMT 2012



Majhail et al. BMT 2012



If you have any questions :
chloe.spilleboudt@bordet.be
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PLAN

 Acute toxicities
 TA-TMA
 VOD – SOS
 Hemorragic cystitis
 PTLD
 CMV reactivation
 Mucositis
 Infection
 aGVH

 Late toxicities
 Endocrine dsyfunction
 Skeletal disorders
 Ocular problems
 Cardiovascular

complications
 Secondary neoplasia
 Infectious
 Psycho-social
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