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La sottoscritta, in qualita di Relatrice
dichiara che

nell’esercizio della Sua funzione e per I'evento in oggetto, NON E in alcun modo
portatore di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti
negli ultimi due anni con soggetti portatori di interessi commerciali non sono tali da
permettere a tali soggetti di influenzare le mie funzioni al fine di trarne vantaggio.
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Diagnosis of SCD-I

* |[EF, CE, HPLC, mass spectrometry

* Molecular analysis

Hb Electrophoresis Hb HPLC
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Diagnosis- ||

Mass-spectrometric analysis: electro-spray coupled
to tandem MS/MS

A * e Be - Table 4  Overview about studies on NBS for SCD in Germany
Puptide T12 > Peptide 112
Newboms screened Affected babies Reference

. {'m - 3 31: ('] :’]Lh t"l‘l.(-'I'I
?g’ WT 2. Berlin 1 34084 14 [17,18]
2 HbE 110 2 | @
& o Hamburg 17,018 7 [20]
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Fig. 1. MRM profile of h2-ions for patients with sickle cell trait (A) and sickle cen mise:

* 2.4/10.000 newborns-> costs: 3.00 euro MS/MS vs 3.58 euro CE

* Time consuming set-up compared to CE or HPLC- Advantages-> removing operator
depending variability

Lobitz S et al Ann Hematol 98: 47, 2019; Daniel Y et al Int J Neon Screening 4: 35, 2018



Diagnosis—lll
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Rapid point of care (POC) test
SickleSCAN® or HemotypeSC™
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HemoType SC™ Detection Analysis by Hemoglobin Variant”

Main Analysis Population = 587 Participants

Steele C et al Am J Hematol 94: 39, 2019

e Sensitivity’ Specificity” ppvd NPVE
TP(IPFN) | % | TvFReT) | % | TRiTRsFR | & | e | =
a | 3ssmez | 1000 14/14 1000 | 368368 | 100.0 14/14 1000
Ghana 49/50 980 | 331332 | 997 49150 980 | 331332 | 997
c 67/68 985 | 313314 | 997 67/68 985 | 313514 | 997
A 45145 100.0 1 1000 45/45 100.0 111 1000
Martinique | S /8 100.0 38/38 1000 8/8 100.0 38/38 1000
c 515 100.0 4141 1000 515 100.0 41/41 1000
A 90/90 100.0 68/68 1000 50/90 100.0 68/68 1000
Usa 5 95/95 100.0 63/63 1000 95/95 100.0 63/63 1000
c 48148 1000 | 110110 | 1000 48/48 1000 | 110110 | 1000
A | soasos | 100 83/83 1000 | so¥se3 | 1000 83/83 100.0
Total s | 1s21:3 [ 993 | 32433 | 9es | 1s2as3 | e93 | 43243z | ees
c | 10am | 992 | sswsss | 998 | 1201m | 992 |  ssw4es | s0s
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Diagnosis-|V
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Gazelle Hb Variant. miniaturized micro-chip-based cellulose acetate electrophoresis
HbS identification and other Hb variants in 8 min.

Hasan MN et al Analyst 145: 252,5 2020



Table I1. Summary of currently available POCT for 5CD.

HemoTypeSC™ Sickle SCAN ™ Gazelle Hb variant
Technology LFIA — Monodclonal abs LFIA — Polyclonal abs Modified cellulose acetate
to HbA, §, C to HbA, §, C electrophoresis detecting
Hb AL .SC E A2
Time 10 min 5 min 8 min I
quipment None None Requires electrical supply.
Field Validation ~ Ghana (n = 384) Haiti (n = 1372)™ Nigeria (n = 315)™
Sensitivity: 100% Sensitivity: 90% Sensitivity: 100%
Specificity: 100% Specificity: 97% Specificity: 98%
Nigeria (n = 1121)*' Tanzania (n = 652)™ Nigeria, Thailand, India,
Sensitivity: 93-4% Sensitivity: 98-7% USA (n= 768)*°
Specificity: 99-1% Specificity: 92-6% Overall diagnostic accuracy: 98-4%
Nigeria (n = 3603)"° Mali (n = 80)"
Sensitivity: 100% Sensitivity: 100%
Specificity: 100% Specificity: 100%
India (n = 1559)™ Togo (n = 209)"°
Sensitivity: 98-1% Sensitivity: 94-9-100%
Spedificity: 99:1% (genotype dependent)
Strengths Accurate in young infants Accurate in young infants Accurate in infants
with high HbF with high HbF Can detect non-HbS, HbC variants
Competitive against gold standard Competitive against gold standard Quantitation of HbF, HbS
Low cost Low cost Automated results
Validated within infant screening Validated within infant screening Digital upload and data storage
framework (Nigeria) framework (Hait1) Possible linkage to malaria and
Easy, intuitive result interpretation haemoglobin testing with
the same machine
Limitatio ng
Costs:
* HemotypeSC®: 7.06 $
* SickleSCAN™: 4.60 S L

— ¢ |EF:9.90 $ (1.58S reagents per test + equipment 20-30KS)

Heavenlight C et al Int J Lab Hematol 44:959, 2022; Kuznik A et al BMC Health Services Research 304,

2016; Dexter D et al BJH 196: 63, 2022; Olaniyan HS et al Blood Adv 7: 5860, 2023




SCD and EU-UK

Trends in at risk populations Prevalence of SCD showed

(%population: 1988-2006) fivefold increased in Danish

population(2000-2015)
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Modell et al Scand J Clin Lab Invest 67: 39, 2007; Hansen DL et al Clin Epidemiol 12: 485, 2020



SCD in ltaly
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|dentification of patients with SCD

European SCD population: Identification strategies:

* Endogenous: Italy, Greece, * Neonatal screening->not
Albania, Portugal established in all EU countries

* Exogenous: voluntary * Antenatal screening-> offered
migration (Afriacan Sub- to couples

sharan countries, South

Amerca, Carabian areas,

Middle East, Indian Sub- * Screening of refugees -> not
continent) established in all EU countries

De Franceschi L et al Blood doi 10.1182/bloo-2018-09-876508



Access to emergency departments for acute events and
identification of sickle cell disease in refugees
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SCD is Monogenic disorder but
multiorgan diseases




Theraﬁeutic interventions in adults with SCD
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: Acute . o
Prevention Chronic complications
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Patient and family
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disease and PH

Vaccination

Program
Cerebrovascular

disease

Acute anemia Osteonecrosis

Retinopathy

Kidney Disease
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Liver Disease




Observe, Listen and Learn from

Patients with Sickle Cell Disease
(SCD)




TRIAGE

Administration of the first dose of appropriate analgesic within 30
minutes from access to the hospital

-

Pain 1omatologine analgeVAS

N

RED CODE:
- Failure of at least one of the
vital functions (respiratory system, cardio-
vascular system or state of consciousness)
- Acute cephalalgy with
associated neurological symptoms
- Acute psychotic crisis
- Acute ghemia SYmptoms
(< 2gr/dl compared to the steady state or
marked paleness)
with

> 8/10

therapy at home)
- Severe jaundice

/

SCD patient with established or suspected diagnosis
It is essential that all patients receive at least a
yellow code
| |
painfuyﬁﬂtmé(of;@mrt-:VAs 5-7 GREEN CODE: WHITE FLAG:

\_

- Cases of
(also induced by minor traumas)
- >38° fever or persistent
for at least 2 days
- Cases of infection
- Modest non-traumatical cephalalgical
symptomatology
- Reported virus alterations
- Intense jaundice in apparent wellness
without anemia

/

- Mino; r skin diseases
- Minor ORL diseases
- Modest anxiety state
- Minor skin wounds
- Excoriations and abrasions
- First-degree burns

- Certificate issues
- Medical-legal issues
-Diagnostical-therapeutical
prescriptions
- Non-urgent advice requests
- Pregnancy assessment requests

ADULT management

CHILD management

ADULT management

CHILD management

~

)

Patient with surgical framework
(e.g. acute abdomen)

Forni GL et al Orphanet J Rare Dis 9: 91, 2014- www.site-italia.org



http://www.site-italia.org/

Management of sickle cell related pain

in EU

First analgesic dose adm

inistration within 30 minutes from access, including triage3+4

haseline

» Assessmient SEvers pan, home anaigesia nefecive,
no evidence of acute chest syndrome or severe
gastmintestinsl symptoms:

Bol

= Observations PS 2-3, AR >lower fimit for age, 55 -1 \ .
KETOROLAC 30 mg-3 vials (if IRA or

» Give Inranasal damorphine 0-1 maikg (max dose 6 mg)
and oral morphine eulphate 04 mgfkg (max doee 25 mg)

v

» Dhservations PS, RR, 55

\J

Observations If PS 2-3, RR =lower fimit for age, 55 0-1

After

30 min

YES
Continue the infusion

Give Oral mophing sulphats 04 mofkg (max dose 25 mg)

v

lo ev: TRAMADOL 50 mg (1/2 vial ev)

il

|
Saline 0,9% 500 ml
IRC substitute with Paracetamol 500 mg ev for 2/die for max. 3 days)

TRAMADOL 100 mg-3 vials (if IRA or IRC 2 vials)
METOCLOPRAMIDE 10 mg-3 vials (if IRA or IRC 2 vials)

!
30 minutes: OBTAINED ANALGESIA?

/\

NO
Continue the infusion and add

[
FANTANYL citrate buccal cp (100 mcg) repeatable in concomitance with
the balanced analgesic therapy after 30-60 min if pain is still present

5 « Observations PS.RR, 55 \
If BF <= 12/min: WARNING! Over se

Monitor life parameters and sedation state
dation or coma: SUSPEND therapy until normalization / NALOXONE vial 0,4 mg/ml

\

Observations If PS 2-3, RR =lower limit for age, 55 0-1

Aft

Give Oral morphine sulphatz 04 mg/kg (max dosc 25 mg)

v

» Observations PS, RR, 55

YES

4and5h

Pain control
acceprable

Pain coniral net
acvepoble

RED CODE Management - Adults

Give MST 1 mghg b.d.
{max doee &0 myg bd.)
Give Oral morphine
sulphate 0-4 mgkg 3-
hourdy p-rn.
Observations PS5, AR,
55, OS5 cvery 3h

Give Oral morphine
sulphste 0-4 mghkg 3-
houriy p.rn.
Obsemvations PS, RR,
SS OSevery3h

Tridge

Fal tient

Continue the infusion

er 1 hour: OBTAINED ANALGESIA?

NO
Stop infusion for 1 hour, then infuse:

Bolo ev MORPHINE 5 mg (1/2 vial)

Saline solution 0.9% 500 mL
MORPHINE 10 mg-5 vials
METOCLOPRAMIDE 10 mg-3 vials
Parentheral hydratation (saline solution 0.9% 1000 cc + glucose 5% 1000 cc); saline solution
0.9% 1000 cc before an eventual herytrocyte exchange
PPIs: PANTOPRAZOL 40 mg lvial/die — OMEPRAZOL 20 mg 1 vial/die
LMME at anticoagulant dose (within 6-8 hours) IIB Category

Mon

If BF <= 12/min: WARNING! Over sedation or coma:
SUSPEND therapy until normalization / NALOXONE vial 0,4 mg/ml

itor life parameters and sedation state

|

Clinic Evolution

Forni GL et al Orph J Rare Dis 9: 91, 2014, De Franceschi L et al Pain
Practice 16: 680, 2016; Telfer P et al BJH 166: 157, 2014



Multimodal therapy for pain control related to SCD

Based on the administration of drugs with different
pharmacological mechanisms of action

Multimodal modal therapy controls pain of different origins
(vascular, somatic and neuropathic)

Maximizes analgesia and minimizes adverse side effects

Prevents the opioid induces post-synaptic morphological changes

Basbaum P, 1995; Kehlet H, 1993; Dellemijn PL 1997; Rowbotham MC, 2003; Forni GL et al
Orph J Rare Dis 9: 91, 2014, De Franceschi L et al Pain Practice 16: 680, 2016



Balance Analgesia in SCD

* Tramadol + Ketorolac in adult SCD patients (continous infusion-

max 72 hrs)

* Tramadol 0.3 mg/Kg/hr
» Ketorolac 0.86 mg/Kg/day (not more than 72 hours)/Praacetamol
* Metoclopramide 0.57 mg/Kg/day

* Tramadol + paracetamol or ketorolac in children

With SCD (continous infusion)

« Tramadol 0.25 mg/Kg/hr

* Paracetamol 40-60 mg/Kg/day/ Ketorolac 0.5-1 mg/Kg/day (not
more than 72 hours)

Buccal or nasal formulation
De Franceschi L, 2004; Erhan E 2007; Rees DC. Br J Haematol 120:

744, 2003; Forni GL et al Orph J Rare Dis 9: 91, 2014; De Franceschi L
et al Pain Practice 16: 680, 2016

for Fentanyl as pain breaking
drug
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Forni GL et al Orphanet J Rare Dis 9: 91, 2014; De Franceschi L et al Pain Practice 16: 680, 2016; De Franceschi L et al Haematologica
89: 1389, 2004; Ankisola B et al AJH doi 10.1002/ajh.25144, 2018; Kelly GS Am J Emerg Med 7:50735, 2017; Anikasola B et al. AJH
doi 10.1002/ajh.25144.2018; Payne J et al. Pediatr Blood Cancer 65: e27420, 2018



Re-hospitalization of SCD patients within 14—30 days
of an acute event

e The SCD population is more exposed to the risk of rehospitalization after acute events:
* 14 days to assess the quality of care related to hospitalization
* 30 days to assess the quality and accessibility to ambulatory care

* Young adults (18-30 years) are particularly at risk

* Their disease worsens and the transition from paediatric to adult care may be
complex

Carroll CP et al. Am J Hematol 2009;84:666—670; Brousseau DC et al. JAMA 2010;303:1288-1294; van Such M et al. Qual Saf
Health Care 2006;15:414-417; Ballas SK, Lusardi M. Am J Hematol 2005;79:17-25



Theraﬁeutic interventions in adults with SCD
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Risk factors and Cardiovascular Disease in SCD Patients

* Tricuspidal regurgitant jet velocity (TRV)> 2.5 m/s by echo:
independent risk factor for early mortality in adult with SCD

 Diastolic dysfunction (DD)

* Increased NT-proBNP, used as marker of myocardial wall
stress and cardiac dysfunction

» Additional factors: LDH, Retics, % dense red blood cells

Bakeer N et al PNAS E5182-191, 2016; Damy T et al. Eur Heart J 37: 1158, 2016; Rai P et al Pediatr Blood Cancer 64: e26607,
2017; Niss O et al Blood cell Mol Dis 67: 126, 2017; Gladwin MT Lancet 387: 2565, 2016 Niss O et al Blood 130: 205, 2017.



MRI and SCD: Extracellular Volume Fraction (ECV) a marker of
Heart Fibrosis

Fibrosis/extracetiular matrix
Myccyte cross-section Capillaries
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Rai P et al Pediatr Blood Cancer 64: 26607, 2017; Niss O et al Blood cell Mol Dis 67: 126, 2017;



In SCD, Increased ECV is Associated with 2 Markers of Early
Mortality: Diastolic Dysfunction and NT-proBNP

P < 0.0001
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Early initiation of disease-modifying therapy can impede
or prevent diffuse myocardial fibrosis in sickle cell anemia

Table 1. Characteristics of patients

Age at start of Age at Duration of 0.8 1
ID therapy (y) evaluation (y) Sex Therapy therapy (y) ECV* Diastolic classification
CCH 23 1 Male Chronic transfusions, B2 029 Mo diastolic dysfunction
hydroxyurea
Yoy 0.6 -
CCHO2 27 17 Female Chronic transfusions 14.6 027 Mo diastolic dysfunction =
o
CCHO3 1.7 B Male Chronic transfusions, &b 0.26 Inconclushe B
hy ©
e L 04
CCHO4 1.9 7 Female Chronic transfusions, 59 029 Mo diastolic dysfunction L_})
hydraxyurea H 7
CCHO5 1.1 7 Male Chronic transfusions 6.5 0.34 Mo diastolic dysfunction 0.2
CHL 3 2B Female Chronic tmnsfusions 249 0.37 Mo diastolic dysfunction
CHLDZ 34 24 Fernale Hydroxyurea 209 028 No diastolic dysfunction N=25 N=12 N=14
010 T I T
CHLO3 32 19 Female Chronic tmnsfusions 128 0.28 Mo diastolic dysfunction SCA no SCA with Controls
CHLD4 45 2 Fernale | Hydrosyures 17.4 038 | No diastolic dysfunction early therapy  early therapy
CHLO5 54 21 Female Chronic transfusions T 036 Inconclusive
CHLD& 5.5 23 Female Hydroxyurea ¥ 0.33 Nao diastolic dysfunction
CHLO? 24 1é Male Hydroxyurea 137 0.29 Mo diastolic dysfunction

*ECV for normal cortrols 0126 = 002, ECV for patients with wntreated SCA: 044 £ 0.08.

Niss O et al Blood 140: 1322, 2022.



Available Treatment for SCD in EU

Hydroxyurea
Disease modifing agents: voxelotor
Transfusion strategies: acute or chronic regimens

Bone marrow transplantation



HU is a Multimodal Therapy
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Platt OS NEJM 358: 1362, 2008; Saleh AW et al. 102: 31, 1999; Charache S et al. 34: 15,
1997; Yarbro JW et al. 19: 1-10, 1992 ; Maier ER et al Pediatric Res doi 10/1038, 2016;



HU and SCD in EU

Start HU treatment 15-20 mg/kg/d

United States Europe UK
Consencug o' consensus After age 9 mo, regardless of clinical
After age 9 mo, regardiess of clinical severity Common selected indications: g €9

« Recurrent VOC and/or ACS severity
= After a period of transfusion and normalization of
TCD in patients who have had an abnormal TCD
finding
» Bazeline Hb leval <7 g/dL
» Renal impaiment
» Chronic hypoxemia
» Carebral silent infarct
» Conditional velocities on TCD

ACS, acute chest syndrome; Hb, hemoglobin; HU, hydmosyuraa; TCD, tanscrmanial Doppler ultrasonography; VOC, vasc-ocdusive crsis.

de Montalembert M et al Hematology 490, 2019



Adherence to HU is a Challenge in SCD

* 35-50% SCD patients achieve high adherence to
HU therapy;

* Multiple factors:
e Chronic medication
* Socio-economic reasons

e Adhesion barriers related to adolescence and transition
from pediatric care to adult care.

Inoue S et al. Int ] Hematol 104: 2000, 2016; Han J et al Pharmacotherapy doi 10.1002/phar.1834, 2016; Cerary S et al.
JMIR Res Protoc 5: e193, 2016; Green S et al Pediatr. Blood Cancer 63: 2146, 2146; 2016; Green NS et al ASH poster
#1310, 2016
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