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Il sottoscritto  Claudia Del Fante
ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo dell’Accordo Stato-
Regione del 5 novembre 2009,

dichiara

❏ che negli ultimi due anni NON ha avuto rapporti diretti di finanziamento con soggetti 
portatori di interessi commerciali in campo sanitario



aGvHD and cGvHD are a multisystem disease
cGvHD

Acute 
inflammation & 
tissue injury

Chronic
inflammation & 
dysregulated
immunity

Aberrant tissue
repair & fibrosis

Zeiser R, New Engl J Med 2017



Steroid refractory GvHD

NR: ≈50% pts

A wide range of second-line and subsequent lines of 
therapies are
recommended for SR GvHD with disappointing results

Main side effects of 
immunosuppressive therapy

Infections

Multiorgan failure

Retarded growth

Tumors

Low quality of life

GvHD is cause of morbidity (infections) and NRM in longer survival (cGvHD)

Pediatric pts!

Steroids are the standard first line treatment for GvHD



Shapiro and Antin, Exp Hematol Review 2022

Management of SR acute and chronic GvHD



ECP is a large-scale cell therapy
Approved in 1988 for CTCL

No data on the optimal MNCs dose to infuse



ECP promotes anti-inflammatory and 
tolerogenic responses

Patients respond normally to vaccination and 
illness

No global immunosuppression

In patients treated long-term with ECP no 
increased risk of malignancy or infections

Immunomodulatory 
treatment with a 
high safety profile

Children!





De Simone et al, J Clin Apher 2017 

Only case reports and 
case series in pediatric
population

ORR: 70% aGvHD
60% cGvHD

Best response: 
skin involvement

ECP for GvHD in 
pediatric patients

Steroid sparing effect

Heterogeneity of treatment 
schedule

Safe and effective, 
few side effects



ECP in pediatric patients: technical considerations

A child is not a small adult!



• Age 1      18  very different physiological and psycological
considerations

• Different risk in AE related to ECP procedure (size <20Kg  or >20 Kg)

CVC
Hemodynamic instability
Citrate toxicity
Anemia-thrombocytopenia

Possible procedure failure



Special considerations for ECP in pediatric setting
•Risk of hemodynamic instability (very low body weight children <15kg) 
•Priming with irradiated and leukodepleted RBC
•Albumin for pts 20-25 kg?
•Suitable vascular access
•Higher risk of hypocalcemia small children could be asymptomatic

or not able to communicate symptoms
•Duration of apheresis procedure
•Psychological issues

Sniecinski et al Transfusion and Apheresis Science 2017
Matic T et al J Clin Apher. 2019



Vascular access-CVC insertion
• No univocal consensus on CVC type

• Mild-moderate AE: pain,occlusion, bleeding, hematoma, infection (femoral)

• Potentially fatal AE: pneumothorax with hydrothorax (jugular or subclavian positioning)

• Essential for an optimal flow during collection (stable interface, short procedure time,  
small collection volume, lower risk of: citrate toxicity, fluid overload) expecially in 
children<20 Kg

Positioning must be performed by an expert physician, aware of apheresis
technical needs



UV-A permeable bag
MNC irradiation

Pavia experience with GvHD using off-line technique

1) MNC collection by  apheresis 2) MNC manipulation 3) MNC reinfusion



 3 procedures/week (alternate days)    
until clinical improvement

 2 procedures every week for 1-2 
times (according to the clinical 
response)

 2 procedures every 2 weeks 
(according to the clinical status and 
the immunosuppressive therapy 
tapering)

aGvHD treatment protocol cGVHD treatment protocol

 2 procedures every week for 2-3 
times (according to the clinical 
response)

 2 procedures every 2 weeks 
(according to the clinical status 
and the immunosuppressive
therapy tapering) for 3 times

 2 procedures monthly until ……..



Perotti C, Transfusion 2010 

50 pts with aGvHD
23 pts with cGvHD

aGvHD ORR: 68%
cGvHD ORR: 69.5%
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aGvHD: Kaplan Meier survival estimates by response to ECP

Steroid change
aGvHD
No association between grade of disease and response
+Steroid tapering of -1.3 mg/kg during the first 30 days in 
responders



GvHD with liver involvement

Start ECP as soon as possible
Intensive treatment (3x week) until improvement and steroid
tapering

Perotti C, Transfusion 2004



ECP side effects

 Hypotension (range 0–27%)
 Catheter-related infections (range 0–42%), 
 Abdominal pain (range 0–20%)

 Headache
 Chills
 Dizziness
 Hypocalcemia
 Vomit
 Diarrhea

2930 procedures
Abdominal pain (hypocalcemia): 9 episodes
Shivers: 14 episodes
Headache: 25 episodes
Fever post-MNC reinfusion : 13 episodes
No hypotension or metabolic complications
even in very low boy weight pts

Pavia experienceReported side effects

Overall 3%





ORR: 70%
Overall steroid reduction (>50%): 57%, 
Steroid suspension:39% (43% aGvHD, 50% 
cGvHD, 20% a+cGvHD)

aGVHD: 29 pts 52% CR, 14% PR, 34% NR. 
Best response skin
Lower in liver, gut and lower grade of aGvHD

cGVHD: 4 pts, 20% CR (skin), 30% PR, 50% NR

Asensi-Cantò et al, J Clin Apher. 2022

Response to ECP is fast (median 44 days for CR and 21 days for PR)
Low rate of exacerbations
Benefit in intensification in aGvHD (2 sessions/week)



98 pts treated with ECP from 2010 to 2017 for SR, 
SD, SI GvHD

72/98 pts with aGvHD: 44.1% CR, 18.1 PR

26/98 pts with cGvHD: 40% CR, 13,3% PR

Also very low bw pts deserve ECP
Early is better



 Hospitals offering all facilities

 Trained and motivated personnel

 Intensive cooperation with Pediatricians

 Optimal organization

 Special psychological approach in apheresis ward

ECP in children needs:





Shapiro and Antin, Exp Hematol Review 2022

Management of SR acute and chronic GvHD



Ruxolitinib in SR GvHD

In randomized trials (Ruxo vs BAT)
Effective in aGVHD and cGvHD
Higher response rates
Limitations of the studies: subgroup analyses 
(different second line treatments)

Durability of response in SR aGvHD
Response in eye, liver and lung manifestations



• 29 pts
• CR 65.5 %
• ORR 72.4%





Locatelli F. Ruxolitinib in pediatric patients with treatment-naïve or steroid refractory chronic graft
versus host disease: primary findings from the phase II REACH5 study. Oral abstract #S245. European
Hematology Association 2023 Hybrid Congress; Jun 10, 2023; Frankfurt, DE



Ruxolitinib: emerging adverse events

Anemia   (65%)
Thrombocytopenia (62%)
Neutropenia  (48%)
Infections
CMV reactivation (13%)
Bacteriemia (10%)
Sepsis (13%)

Martini DJ, Oncologist 2022
Zeiser ,New Engl J Med 2020



Inhibition of proinflammatory signals and 
modulation of cell populations

Act on immunologic mechanisms promoting GvHD

Suppress T cell expansion

Promote Treg proliferation

Preserve GvL effect

Malard F Leukemia 2020

Ruxo+ECP ?
Goals:



 ECP schedule: 2 procedures /2-4 weeks (median treatm 6 mo)
 CR+PR: 74% (CR:9%, PR: 65%)
 Gut and skin cGVHD (54%, 44%) responded better than liver, eye, and lung (21, 20, and 13%)
 76% responders steroid tapering
 24-months survival: 75% (CI: 56-94.1)
 Reduction of serum soluble interleukin-2 receptor in responders

ECP+RUXOLITINIB: better response?  

Retrospective study

23 adult pts SR cGvHD
under Ruxo-ECP



RESULTS
 ORR: 55% (CR:44%, PR :11%)
 Rapid steroid tapering
 Moderate cytopenia in 3/18 pts
 2yrs OS: 56% (70% in CR or PR)
 Increased Tregs

Retrospective study

Ruxo+ ECP in 18 adult patients with 
severe steroid refractory aGVHD of 
lower GI-tract.

27 days



Ruxo+ECP: preliminary results

Promising second line approach in SR GvHD: synergistic effect in reducing pro-
inflammatory signals and modulate different cell populations

Increase Tregs (mouse model)

Good response rate (≈ 70%) and tolerable toxicity profile

Responders were able to taper steroids rapidly



Need for biomarkers (easy and quick to perform)
to predict response to ECP treatment

Goals:

 Personalized treatment for a better cGvHD clinical management

 Maximise response organ involvement

 Reduction of costs and patient discomfort



MiRNA: non coding RNAs with critical regulatory functions
Circulating miRNAs have the potency 
of serving as novel and noninvasive 
biomarkers for different diseases, 
including autoimmune disorders and 
inflammatory diseases (aberrantly 
expressed in many diseases, presents 
in biofluids, stable). 
Considering the variety of their 
roles, miRNAs are potential 
targets for the modulation of 
allogeneic immune responses in 
GVHD

Vajari MK, J Cell Physiol 2022
Peschansky & Wahlestedt, 2014



Bojanic I Frontiers Immunol 2023

Anti-inflammatory cytokines

Reduces Th1 response

T-reg enforce peripheral tolerance and suppress Th1 response via 
miRNA/ extracellular vescicles that can act as intercellular
communication molecules

ECP may favour an immunotolerant milieu



 ECP is feasible, safe and effective also in very low body weight children (<15kg)

 Consolidated in second line treatment of SR aGVHD and chronic GvHD

 ECP is a sparing steroid treatment and improves QoL

 ECP often utilized late in the disease course (early is better!)

 Data limited mainly to small non randomized studies (heterogenous treatment)

 Vascular access: may be a limitation to ECP therapy

 Ruxolitinib+ECP: may be a new treatment option for SR GvHD

 ECP intensive course in case of severe neutropenia or anemia related to Ruxolitinib

Remarks
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