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I. Immunodeficiencies affecting cellular and humoral immunity

Lymphopenia (by CBC) or T cell lymphopenia (by Lymphocyte immunophenotyping) ?

| Yes = SCID | No =CID |

-
[ €D19 4 : SCID T-B-

-
| | CD19 N : SCID T- B+ |

Distinctive clinical features?

| scpT-B-NK- | | scipT-B-nK+ | SCIDT- SCIDT- Yes No
B+NK- B+NK+
Distinctive L | CD4 low | | CD8 low | | Others I
Chondresternal clinical XL, CD 132- NN, Erythroderma, Alopecia, Adp, HSM, T
dysplasia, features? ye deﬁciency Eo T, Ige™ Beells<2% TCR low
deafness (IL2RG) Omenn sd (hypomorphic ions) HLA-DR N
ADA def (ADA) T PT— HLA-DR XL: CD3y def (CD3G)
, NP, thrombocytopenia . N
= AR, CD 132+ D40 ligand def (XL, CD40LG) verylow: || \AGT1 def .

; No Yes 8 y DOCK2 def (DOCK2)
Granulocytopenia, JAK-3 def €D40 def (AR, CD40) Bt (MAGT1). ef (
Thrombocytopenia (JAK3) Ll AR: =

deafness IgEMN EoM, cancer, Low NK, severe (RFXANK, LCK def F.firovecii pneumonk,
atopy, cutaneous viral, and bacterial CiTA, (LCK). bacterial infections
Reticular IL7Ra (IL7R) (staph.) infections DOCKS def (DOCKS) REXS, AD: CARD11 def (CARD11)
dysgenesis (AK2) CD36 (CD3D) REXAP) UNC119 def T
CD3&(CD3E) IBD, autoimmunity, infections, EBV (UNC119).
infections LRBA def (LRBA) Bacterial, viral and
CD3Z(CD247) Cryptosporidium
RAG 1/2 def ¥ :

/2 def (RAG2/ RAG2) CD45 (PTPRC) Autoimmunity, gastroenteritis, may CD8 very low infections. Low NK
Artemis def (DCLREIC) I have granuloma (CVID) ICOS def (ICOS) CD8 def ( ) and Ig levels. NIK def
DNA PKcs def (PRKDC) Detectable thymus 1 (MAPSK14)

Coronin-1A def Lack of naive T cells, EBV infection, HPV 1T
infection, autoimmunity, congenital HLA AB + Recurrent bacterial, viral
(CORO1A)
Microcephaly + facial dysmorphism heart disease MST1 def (STK4) ZAP-70 def (2AP70) and fungal infections;
- clinical phenotype of
DNA gase [V def {LiG6) EBV-Lymphoproliferation L] scip 1keks def (xaks)
CERNUNNOS/XLF def (Cernunnos) ITK def (ITK) CD27 def CTPS1 def HLAAB- T
TAP1-2 neg Vasculitis Bacterial, fungal and
| TCRap1 T-cell deficiency,viral infections, autoimmunity TCRa def (TRAC) I MHC-| def viral infections. Impaired
(TAP2, TAP1 or TAPBP) T cell proliferation and
| Lack of naive T cells, HPV infection, MC RHOH def (RHOH) l antibody response
e MALT1 def (MALT1)

| Susceptibility to cryptosperidia and chelangitis IL21R def (IL21R)

| IBD, reduced IgG, respiratory infections IL21 deficiency

| Kaposi's sarcoma, impaired immunity to HHV8 OX40 def (OX40)

|

Cutaneous granuloma,
hypoprotidemia

MHC-1 def (B2M)

I |

Recurrent infections,
hypogammaglobulinemia,
lack of memory cells
BCL10 def (BCL10)

Fig. 1 Immunodeficiencies affecting cellular and humoral immunity.
ADA Adenosine Deaminase, Adp adenopathy, AR Autosomal Recessive
inheritance, CBC Complete Blood Count, CD Cluster of Differentiation,
CID Combined Immunodeficiency, EBV Epstein-Barr Virus, EO
Eosinophils, HHVS Human Herpes virus type 8, HIGM Hyper IgM
syndrome, HLA Human Leukocyte Antigen, HSM Hepatosplenomegaly,

HPV Human papilloma virus, /BD Inflammatory bowel disease, Ig
Immunoglobulin, MC Molluscum contagiosum, N Normal, not low, NK
Natural Killer, NN Neonatal, NP Neutropenia, SCID Severe Combined
ImmunoDeficiency, Staph Staphylococcus sp., TCR T-Cell Receptor,
XL X-Linked
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Il. CID with associated or syndromic features

DNA repair defects: Congenital
Karyotype ++ thrombo-
IT cytopenia

Ataxia, aFP; malignancies;
Chromosomal instability
Ataxia telangiectasia (ATM)

1L

Microcephaly; birdlike face; lymphomas;
ionizing radiation sensitivity; Chromosomal
instability Nijmegen breakage Sd (NBS1)

L1

Marrow failure; leukemia; lymphoma;short

Immuno- Thymic Hyper-Igk Inherited bone marrow failure sd Others
osseous defects syndromes Dyskeratosis congenita (DKC) 1
dysplasias (HIES) Anhidrotic Ectodermal
™ ]j Dysplasia (EDA) :
o
5’?‘:“""““: dwalrﬂsm Distinctive facial features Intrauterine growth Neuropathy, XL-EDA-ID
‘::sosr:‘::i:?s::f:c halr: (broad nasal bridge), Retardation,micro- autoimmunity, viral X-linked recessive with
s néutropenia‘ ‘ eczema, osteoporosis and cephaly, digestive tract infections, hypeuricemia immunodeficiency :
bl J - involvement, PNP def (NP) pyogenic bacteria and
cancers; impaired fractures, scoliosis,
4 . y y y pancytopenia, reduced TT environmental
spermatogenesis; delayed shedding of X |
‘ ) number and function of is of th mycobacteria,
neuronal dysplasia of primary teeth, hyper- Agenesis of the corpus -
NK cells XL-DKC (DKC1) I t Colitis (20%).
the intestine extensible joints, bacterial e s

= Cartilage Hair
stature; birdlike face; sensitivity to the sun; Hypoplasia (RMRP)
Chromosomal instability Bloom sd (BLM) T
| -
Short stature;

Facial dysmorphic features; macroglossia;
bacterial/opportunistic infections,
malabsorption; panhypogamma-
globulinemia; multiradial configuration
(Chrom.1,9, 16): Immunocdeficiency with
centromeric instabiltiy and facial anomalies
(ICF) (DNMT3B or ZBT824)

L1

spondyloepiphyseal
dysplasia; intrauterine
growth retardation;
nephropathy; decreased
thymic function
Schimke sd
SMARCALTY)

HIGM, café-au-lait spots; Lymphoma,
colorectal carcinoma, brain tumor:
PMS2 def (PMS2)

T

Short stature; Mild motor control to ataxia

and normal intelligence to learming

difficulties; mild facial dysmorphism to

microcephaly; Cellular radiosensitivity
RNF168 def (RNF168)

11

Viral infections (EBV, HSV, VZV), Adrenal
failure, Short stature . Low NK. MCM4 def
(MCMa)

infections (skin and

11

Thymic defects, Hypo-
parathyroidism; conotruncal
heart defects; abnormal faci
FISH pasitive. Di George sd

es.

(Interstitial deletion of 22q11-

pter orlOp)

cardiomyopathy,

50% : hypogammaglob,
and 15 % : high serum

Reticular skin hypopigmentation A
pulmonary abscesses, hyperpigmentation of the and immunodeficiency IgM levels, Impaired
pneumatoceles) due to skin, dystrophic nails, Vici syndrome (EPGS) antibedy response to
Staph aureus, diciasis porosis,premalignant 1 z:ﬁr:amc:ch:cv::s
AD-HIES (Job sd ) (STAT3) leukokeratosis of the Lymphanglectashe, NEMO def (IKBKG)

T mouth mucosa, palmar K
— - hyperkeratosis, anemia, dysmorphy Hennekam- 1
Congenital ichthyosis, pancytopenia lymphangiectasia- AD-EDA-ID
kamboo hair, atopic AD-DKC (TERC, TINF2, lymphedema sd + T-cell defect

diathesis, Increased
bacterial Infections,
failure to thrive, TIgE
and IgA.

Comel Netherton sd
(SPINKS)

RTEL1, TERT, ACD)

(ccBEL)

I1

I |

| |

Thymic defects

Coloboma, heart anomaly,
choanal atresia, retardation,
genital and ear anomalles
CHARGE sd (CHD7, SEMA3E)

Recurrent pneumonia,
recurrent skin abscesses

Pancytopenia, sparse scalp
hair and eyelashes,
periorbital telangiectasia,
and hypoplastic/
dysplastic nails

AR-DKC (RTEL1, TERT,

Hepatic venc-occlusive
disease; Pneumocystis
Jiroveci pneumonia; CMV,
candida. Thrombocytop.;
HSM: Hepatic veno-

Recurrent bacterial
infections, opportunistic
Infections . Diarrhea
and/or colitis.
Hypogammaglob. (IKBA)

|

lusive di
with immuno-

Autoi ity, EDA,
Myopathy . Ca++ channel

1| AR-HIES PGM3 e Iﬁ}”"“" deficiency (VODI) def (ORAI-1, STIM-1)
deficiency (PGM3) ‘ (sp110)
Il
Autoinflammation, Amylopectinosis HOIL1 def (HOIL1)
.

ion, Amyl

tinosis Lymphangiectasia  HOIP def (HOIP1)

I |

XL, Thrombocytopenia with small platelets;
eczema; lymphomas; autoimmune disease;
IgA nephropathy; bacterial and viral
Infections.

Wiskott Aldrich sd or X-Linked
Thrombocytopenia (mild form) (WAS)

WAS-like phenotype, AR WIP deficiency
(WiPF1)

Alopecia, abnormal thymic
epithelium, impaired T cell
maturation

Winged helix def (FOXN1)

Multiple intestinal atresias (majority), often with intrauterine polyhydramnios and early demise, sometimes
absent T cells Immunodef with multiple intestinal atresias (TTC7A)

Mild facial dysmorphism (malar hypoplasia, high foreheac), livedo, short stature; recurrent upper and lower
respiratory tract infections, recurrent pulmenary Infections and recurrent meningitis FILS sd (POLEL)

I |

Growth Hormone insensitive dwarfism, dysmorphic features, eczema, lymphocytic interstitial pneumonitis STATSb def (STATSB)

11

Defects of Vitamin B12 and Folate

ol " 1oblact]

nia, pancytopaenia, untreated for prolonged periods results in

mental retardation TCN2 deficiency  SLCA6A1 deficiency MTHFD1 deficiency

Fig. 2 CID with associated or syndromic features. These syndromes are
generally associated with T-cell immunodeficiency. aFP alpha-
fetoprotein, AD Autosomal Dominant inheritance, AR Autosomal
Recessive inheritance, CMF Flow cytometry available, EDA Anhidrotic
ectodermal dysplasia, EDA-ID Anhidrotic Ectodermal Dysplasia with

Immunodeficiency, FILS Facial dysmorphism, immunodeficiency,
livedo, and short stature, FISH Fluorescence in situ Hybridization, HSM
Hepatosplenomegaly, HSV Herpes simplex virus, /g Immunoglobulin,
VZV Varicella Zoster virus, WAS Wiskott-Aldrich syndrome, XL
X-Linked inheritance

J Clin Immunol
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lll. Predominantly antibody deficiencies

Recurrent bacterial infections eg : Otitis, pneumonia, sinusitis, diarrhea, sepsis

Serum Immunoglobulin Assays : IgG, IgA, IgM
IgG, IgA and/or IgM ¥ ¥ 1gG (V) IgA(¥) IgAW Normal Congenital
IgA,lgG,IgM B cell
Exclude 2° causes: drugs [Hx], myeloma [boqe and IgM(N / f) . Iymphocyto
marrow], Lymphoma . Ig loss (not hypo-IgM) in -
ine. GI ki 119G subclasses 1,2,3 119G subclasses 1,2,3 levels sis
s e HIGM levels (measure at (measure at least two) ?
least two)
+ [ 2 Specific antibody resp
| B Lymphocyte (CD19+) enumeration (CMF) I = = 2 Specific antibody (anti-PPS antibodies and AD, SPM, Adp
. ealthy infant, L responses (anti-PPS Tet/dip/hib) ? ! ' .
| B absent ‘ l B>1% ] __Increased bacterial antibodies and
— — Iinfections. Normalisation Tet/dip/hib)
1 at 36-60 months [ I 1gG subclasses Low Bacterial and viral
X-Linked Agammaglobu- Commen Variable - ) +/- poor Specific Ab . .
linaemia (BTK) Immunodeficiency Tmr;sl;e:l:l:.ycpr:aa:ma | SR response : infections, EBV
Disorders (CVID elective IgA de | _ .
AR isorders (CVID) infancy Isolated IgG subclass chronic infection,
Agammaglobulinacmias Very rare AR disorders: || Low IgG Autoimmune
heavy chain Def Zgg:jgg:f'cgg: ’ AR hyper-igM disorders, S el g cylopenia
M vy . g » i -
(IGHM) TWEAK. NFKB2 t:"yremzri‘::id IgA with response to PPS and hib :
lga (CD79A T 5 . , -
|gp :cmsa; . AID def (AICDA) IgG subclasses def Bronchiectasis, autoimmunity, CARD1 aai of
Thymoma with R " : gaino
BLNK (BLNK) immunodefciency UNG def (UNG)  — chronic EBV, CMV infection funeti
15 (IGLLT) ; isi Low Specific . unction
Prke oo pucamy || Saceralopperuriste || omers =
- L Yy responses (PIK3CD, p110) TSRS
 — - - , P
2_.?7 l o fact e INO8O def IgA with Specific Ab (CARD11)
ranscription factor hypogammaglobulinemia (INOB0) deficiency
def (TCF3) yPog 9 19G subcl +-l
(Monosomy 7, trisomy 8 MHSE def gG subclasses +/-IgA,
or DKC, GATA2) (MHS6) (cancer) absent IgE, asymptomatic : Ig

Congenital sideroblastic anemia, deafness,
developmental delay : TRNT1 def (TRNTT)

| - |

Growth retardation.
EBV. CMV viremia.

heavy chain mutations or

deletion (mutation or

1 PIK3R1 chromosomal deletion 14qg32)
Trichorrhexis nodosa TTC37 def (TTC37) | loss-of-function
— (PBKR1) All have lambda chain,

Dysmorphic facial features, Hypotonia, neurclogic
disorder; severe hypogammaglobulinemia

CDG-lIb (MOGS)

asymptomatic
K chain def (IGKC)

Fig. 3 Predominantly Antibody deficiencies. 4b Antibody, Adp
adenopathy, Anti PPS Anti- pneumococcus Antibody, AR Autosomal
Recessive inheritance, CD Cluster of Differentiation, CDG-IIb
Congenital disorder of glycosylation, type b, CMV Cytomegalovirus,

CT Computed Tomography, EBV Epstein-Barr Virus, Dip Diphtheria, G/
Gastrointestinal, Hib Haemophilus influenzae serotype b, Hx medical
history, /g Immunoglobulin, SPM Splenomegaly, subcl subclass, Tet
Tetanus, X X-Linked inheritance

J Clin Immunol
DOI 10.1007/s10875-015-0198-5




Severe Primary
Immunodeficiency in Infancy

The Diagnostic Challenge

Fulvio Porta, Lucia D. Notarengelo, Ospedsle Dei Bambini - Brescia, kaly
Ardrew Cant, Genaral Hospital - Newcastle, UK

Primary immunodeficiencies (PID) are rare disorders, and by the time the diagnosis is made e chid is
too il to bendfit from curafve treatment. Sadly whilst pacdiatridans often think of other rare diagnoses,
PIDs are often not considered. This is no longer acceptable as for many of these condi@ons there is an
805 or higher chance of cure using the latest treatments.

The serious life threatening PIDs seen in infancy include:

Severe Combined Immunodeficency SCID

Omenn's Syndrome

Immune dysregulation Polyendocainopathy Enteropathy X-inked IPEX
Wiskott Aldrich Syndrome WAS

Haemophagocytic LymphohisSocytosis HLH

Lewucocyte Adhesion Defidency LAD

Chronic Granulomatous Disease CGD

Severe Congenital Neutropaenia SCN

Remember the serious primary immune deficdiency of infancy or “immunological
emergencies” that require urgent action!

L L L I R

This bodldet desaibes fhair ey presenbing features and highlighss fhe abnormol resufts found in fist
and second line invesiigobons

(oRPHAN) EuRoRE

s Drehan Pharmacestisal Compary









Consequences of Missed or Delayed
Diagnosis
It is often more difficult to diagnose mild forms of PIDs in
comparison with severe forms of PIDs
Severe forms of PIDs are characterized by:
- absent/non functional T cells
- absent/non functional NK cells

- syndromes with profound T def.

All patients present symptoms and require hospital admission before
the second decade of life

These patients are candidates for bone marrow transplantation



Consequences of Missed or Delayed
Diagnosis

e Mild form of PIDs are characterized by:

- absent/non functional B cells
- absent/non functional aspecific defences

- syndromes without profound T def.

 Patients can present symptoms and require
hospital admission, but sometime are
undiagnosed until adulthood
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BMT ACTIVITY (1990-2015)

242 immunodeficienze







Overall survival (%)

Event free survival in |37 children
affected by PID

IIII 1! IIII[I_, — ScIb (n=82)
—— CID (n =19)
—— Wiskott-Aldrich (n = 22)
SCID: 71.5% Cyto defects (n = 9)
CID: 71.1% —— Phago defectsi (n = 5)
WAS: 76.0%

Cyto defect.: 77.8%
Phago defect: 80.0%

25 50 75 100 125 150 175 200
Time (mos) 2005



Transplantation of hematopoietic stem cells and long-term
survival for primary immunodeficiencies in Europe: Entering

a new century, do we do better?

> |

J ALLERGY CLIN IMMUMNOL

Gennery AR, Slatter MA, Grandin L, Taupin P, Cant AJ, Veys P, Amrolia SEPTEMBER 2010
PJ, Gaspar HB, Davies EG, Friedrich W, Hoenig M, Porta F, et al.

1.0 Year of transplantation

N
0.8 11 '«
e—
iﬂ _'_
= 2000-2005
B L I T 1905-1999
e T I Sl A
7
g 1968-1994
S 04
&
0.2 4 P=.0001
ﬂ -
0 12 24 36 60 120
Time after transplantation {months)
Months ] 6 12 24 36 60 120
Number at risk
1968—1994 278 179 135 129 125 114 52

1995-1999 238 137 109 79 61 36
2000-2005 267 185 123 79 4 0O 0

LA

Key messages

e Transplantation for primary immunodeficiency before 6
months of age is associated with improved outcome and
supports the use of newborn screening programs to facil-

itate the early diagnosis of SCID.

Prognosis after HSCT for PID is multifactorial, including
molecular defect, disease status, donor, stem cell source,
and conditioning regimen, and it is important now to an-
alyze the long-term outcome for disease-specific groups.
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1.0

Donor source and HLA matching

0.8 I\
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=Y "N

£ o e RGI N

FTO061N "L o o o e e e e e e e URD_  _

= \ RPI

5 ~—.

% 04- Rt .

= MMR

A

0.2 4 P<.0001
0.
0 12 36 60 120
Time after transplantation (months)

Months 0 12 24 36 60 120
Number at risk
RGI 251 186 138 110 90 67 29
RPI 65 36 25 18 13 9 2
URD 224 151 110 81 60 31 9
MMR 243 128 94 78 67 3l 17

FIG 3. Cumulative probability of survival in patients with non-SCID PID
after HSCT according to the period in which transplanted, donor source
(related or URD), and HLA matching and type of immunodeficiency through
all periods. MMR, Mismatched related; RGI, related genoidentical; RPI, re-

lated phenoidentical.

J ALLERGY CLIN IMMUNOL
VOLUME 126, NUMBER 3



Survival following HSCT for PID
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SOPRAVVIVENZA PAZIENTITRAPIANTATI CON DONATORE APLOIDENTICO
DAL 1991 AL 2016

100+
954

—— SCID
—— ID E DISORDINI

90+ CONGENITI
85+

80
754
704
65
60
554
50
454
40
354
304
254
204
15+
104

5-

0

PERCENTUALE DI SOPRAVVIVENZA

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
MESI POST TRAPIANTO




Novel Conditioning

EBMT IEWP Chairmen: H.B.Gaspar, FPorta

Donor/stem Serotherapy Chemotherapy GVHD Diseases
cell source prophylaxis
Reduced Intensity
UD PBPCs Camp 1mg/kg Fludarabine 150 mg/ | CYA/MMF T cell deficiency,
m? HLH, LAD, XLP,
Melphalan 140 mg/m? CD40 ligand def
UD PBPCs Camp 1mg/kg Treosulphan 42 g/m? | CYA/MMF WAS, SCID,
Fludarabine 150 mg/ gut disorders
m? (CGD)
Modified Ablative
Any ATG / Campath Busulphan (IV) CYA/(MMF) CGD, all

(wt or AUC dosing)

Fludarabine 160 mg/
m2

Avoid Melphalan 140mg/m? < 1 year of age unless HLH.
Consider dropping Campath dose to 0.6 mg/kg if Bone Marrow
Treosulphan 36mg/m? < 1 year of age
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Diagnosis, Treatment and Long-Term Follow Up of Patients
with ADA Deficiency: a Single-Center Experience

Renata Baffelli' - Lucia D. Notarangelo? » Luisa Imberti* » Michael S. Hershfield* -
Federico Serana” - Ines Santisteban®* - Federica Bolda' - Fulvio Porta?® -
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Stem Cell Laboratory, Section of Hematology and Blood
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Centro Ricerca Emato-oncologica AIL (CREA), Diagnostics
Department, Spedali Civili of Brescia, Brescia, Italy

*  Department of Medicine, Duke University Medical Center,
Durham, NC, USA




Table 1 Characteristics of ADA patients

Patient# Gender (M =male, Geographical origin Age at the symptoms onset  Age at diagnosis ~ Lymphopenia  Severe respiratory  Failure to thrive  Hyperpyrexia  Candidiasis  Diarrhea
F = female) (d = day, m = months) {months) infection

1 F Tuscany, Italy I m 4.4 X X X - - -

2 M Romani I m—2 m 3.7 x X X X = -

3 F Apulia, Italy I m—6 m 6.8 X X X X X -

4 M Lombardy, Italy 3d3 m 3.8 X - - X - -

3 F Ukraine NA 10.6 X X X — X X

6 F Calabria, Italy - prenatal X - - -

7 M Tuscany, Italy I m 2.1 X X -

8 F Apulia, Italy 10 d-24d 1.2 X X X - - -

9 M Lombardy/Calabria, Italy 1 m 1.7 X X - - - -

10 M Romani Im 3.7 X X X X = -

11 F Romani 6m 6.1 x X X X X x

12 M Romani Im 3.2 x X X = = -

13 F Apulia, Italy I m 2.7 X X X X - -

14 F Tunisia, Africa I m 2.1 X X — — — X

15 M Campania, Italy NA 13 X X X — X -

16 F Apulia, Italy Im 3 X X X — — -

17 M Senegal, Africa NA 1 X - - - - -

18 M Romani 15d 2 - X = X = x

19 F Lombardy, Italy NA 4 - - NA = = -

20 F Bulgaria NA 6 X X - X X X

21 M Lazio, Italy NA 24 X X — — — -

22 F Lazio, Italy NA 3 - - - - - -

23 M Lazio, Italy 36 m 36 X - - - X -

24 F Macedonia 2m-3 m 6.3 x - X = X x

25 M Romani NA 3 - - NA = = -

26 M Serbia NA 4 - - NA = = -

27 F Bulgaria/Campania, Italy 1 m—7 m 8.5 X X - - - -

Patient # Hypotonia Bronchitis Hepatomegaly Dermatitis Hypotrophy Tremors ADA activity in RBC at diagnosis U/g Hb Therapies

1 X - - - - - 0.20 HSCT

2 X - - - X - 0 PEG-ADA/PEG-ADA*

3 - x X X - 0.34 HSCT

4 - - - - X X 0.19 HSCT

5 - - - - - - 0.39 HSCT

6 - - - - - - 0.16 PEG-ADA

7 - - - - - - 0.26 PEG-ADA/PEG-ADA*

8 - - - - X - 0.17 PEG-ADA/GT*HSCT

9 - - - - - - 0 PEG-ADA

10 - - X - - - 0.17 HSCT

11 X - - - - - 0 PEG-ADA

12 - - X - - - 0 PEG-ADA

13 X - - - - - transfised PEG-ADA/GT*

J Clin Immunol
DOI 10.1007/s10875-015-0191-2




Table 1 (continued)

Patient # Hypotonia Bronchitis Hepatomegaly Dermatitis Hypotrophy Tremors ADA activity in RBC at diagnosis U/g Hb Therapies

14 = = = X - - 0.54 PEG-ADA/HSCT
15 = = = - - 0.11 PEG-ADA®/GT*
16 X X X - - - 0 PEG-ADA*/GT*
17 = X = = - - 0.32 HSCT*

18 = = = = = = transfused HSCT

19 - - - - - - transfised HSCT*

20 - - - X - - ND PEG-ADA

21 - - - - - - ND PEG-ADA®

22 = = = = - - ND PEG-ADA*®

23 - - - - - ND PEG-ADA®

24 = X = = - - transfised PEG-ADA/HSCT
25 - - - - - - 0.13 HSCT*

26 - - - - - - 0.32 PEG-ADA®

27 - X - X - - transfised HSCT

GT gene therapy; Hb hemoglobin; HSCT hematopoietic stem cell transplantation; NA not available; ND not done; REC red blood cells; * performed or followed in another

center; — absence of the clinical feature; x presence of the clinical feature

J Clin Immunol
DOI 10.1007/510875-015-0191-z




Table 2

HSCT characteristics and outcomes

Patients Age at Daomor Type of conditioning CDa4Y cDyY Clinical Post- Latest Latest Last Ig Post-HSCT Vaccination
HSCT Kg = 10° Kg » 10° complication HSCT lymphocyte engraftment RBC replacanent vaccination TESPONSES
{months ) fiollomar values (pl) ADA duration beginning
up activity {months) {manths)
months) U gHh)
#1 4.5 sister o 86 428 cutansons 123 1498 COA% 100 % 1.45 43 53 yes
GVHD D" %48 %
grade ]
#3 72 bmther o 76 52 no 212 1545 COA% 100 % 0.93 33 EE] yes
CDE" 100 %
PMMN: 273 %%
4 74 MuD* busulfan, 126 23 no 137 1434 COA% 100 % 0.74 69 73 yes
(910 eyclophosphamid, CDE" 100 %
anti-thymocyte PMN: 193 %
globulin
#5 19.9 MUD busulfan, 9 50 no a1 3315 CD3" 100 % 1.20 18 20 yes
(1010 eyelophosphamid, CDE" 100 %
anti-thymocyte PMN: 100 %
globulin
#8 1055 sister no R 169 no 42 930 CD3": 100 % 1 2 12 yes
CDOE" 100 %
PMM: 100 %
#10 4.8 brother o 8 75 no 144 2070 CD3": 96.1 % 1.17 30 14 yes
ME"R1LT %
PMMN: 632 %
#14 27.2 MUD o 17.6 64 no i) 1307 CD3": 100 % 1.27 25 27 yes
(10¥10) D" 100 %
PMM: 100 %
#18 26 sister o 147 1043 died 1 wesk 01 NA NA MNA NA MNA MNA
afier
HSCT
#24 211 brother o 183 475 no 2 2190 CD3": 9.9 % 1.37 ongoing MNA MNA
#7 18 MUD busulfan, 105 755 hanalytic 18 as1 CD3" 100 % ND Ongoing MNA ™A
(1010 fludarabine, aneania, [esile
anti-thymocyte hepatic 1041 %4
globulin GVHD PMM: 100 %
grade 11

GVHD Graft Versus Host Disease; MUD Matched Unrelated Donor; N4 not applicable; ND not done; PMN Polymorphonuclear cells
*For MUD donors, HLA matching is reported

J Clin Immunol

DOI 10.1007/s10875-015-0191-z
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Figure 7 Kaplan Meier plot of 36 SCID infants transplanted in the first
3.5 months of life. Thirty-five survive from 3 months to 21.3 years post-
transplantation; only 5 had HLA-identical donors.
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History and current status of newborn screening for
severe combined immunodeficiency @CwssMark
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Survival probability (SE)

AIEOP WAS e
Curva di sopravvivenza dopo TCSE

1.00 -
L‘H 0.77 (0.06) :
0.75 - Mediana
(min-max)
0.50 - Eta al TCSE | 21 mesi
(4,8m- 8 aa)
N. cases N. events
- o0 12 Tempo tra | 10 mesi
diagnosi-|(16gg—7 aa)
0 . , | TCSE
0 5 10 15 20

Years from HSCT

Number of cases at risk:

60 28 19 9 4
Maggio 2014




Malattia granulomatosa cronica (CGD)

Malattia da immunodeficienza congenita provocata da un’alterazione del gene
che codifica una componente dell’enzima NADPH ossidasi

frequenza: circa 1/200.000 nati vivi

genetica: - X-recessiva (60% dei casi)
- autosomica recessiva

esordio nei primi mesi di vita

infezioni ricorrenti fungine (Aspergillus species, Candida
species) e batteriche (Staphilococcus aureus, Serratia
marcescens, Pseudomonas) accompagnate da risposte
cellulo-mediate croniche ed evoluzione granulomatosa
delle lesioni: polmonite, linfoadenite, osteomielite,
ascessi epatici, infezioni SNC.
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COMITATO STRATEGICO E DI STUDIO IMMUNODEFICIENZE
ASSQCIAZIONEITALIANA DI EMATOLOGIA ED ONCQOLOGIA PEDIATRICA

MALATTIA GRANULOMATOSA CRONICA
RACCOMANDAZIONI PER LA DIAGNOSIE LA TERAPIA

Versione definitiva: Dicernbre 2000

Versione aggiomata: Dicenbre 2007

3l

3.5, Trapianto di Midollo Osseo

Malgrado 1 progressi realizzati negli ultimi anni nella profilassi e nella terapia delle infezioni,
questa malattia resta caratterizzata da una bagsa qualita di vita e da una elevata prevalenza di
mortalita. Le cause possono essere agcritte a

- tidofta compliance alla profilasst fumacologica per futta la vita;

- difticolta aprevenire le sequele ifiammatorie croniche e danni d'organo permanentr,

- lunghe e frequenti ospedalizzazioni.

Studi mternazionali multicentrict dumostrano che 1l rate di sopravvivenza in terza decade s1 attesta
inforno al 50% e non é variato in maniera siguificativa nel corso dell ultima decade.
Il Registro Americano stima una mortalita annua per malattia tra 1l 2% per le forme AR e il 3% per
le forme X recessive.
Allo stato attuale ['unica possibilita di guarigione definitiva ¢ offerta dal Trapianto di Midollo
Osseo. La recente espertenza mternazionale del TMO da donatore HLA identico nella CGD
dimostra che le percentual di successo sono sovrapponibili a quelle di altre malattie ematologiche
(es. thalassemia) sottoposte a trapianto, ¢ aumentano se questo viene eseguito prima della
adolescenza e, comunque, prima dell'mstaurarsi di complicanze infiammatorie croniche e/o danni
d'organo permanenti, Sulla base di queste osservazion, 1l CSS AIEOP delle ID rumitost a Firenze
il 10 ¢ 11 Dicembre 2004 ha deciso di modificare le precedenti ndicazioni relative al trapianto di
Midollo osseo pella CGD

Straccomanda pertanto di :

- mformare e discutere con la famiglia della possibilita di cura di questa malattia tramite
fraptanto di midollo osseo, g1a al momento della diagnost,
- avviare la ricerca di un donatore HLA 1dentico familiare 0 non consanguineo

Chiudi schermointera I



TRAPIANTI E FOLLOW UP PAZIENTI CGD

+ +  Hematological
. Age at CD34 CD3 o Post-
Patient HSCT Donor* Ty.p.e O.f Source and manipulation /Kg /Kg engraftment % .Of do'nor Clinical complication HSCT
ID conditioning 3 5 (days post chimerism
(months) x10 x10 HSCT) follow up
0,
Pl 16 MUD Busulfan+thiotepa+ HPC-M - MNC 427 ND 21 II’)I\]/3III:I ll%%{;o Cutaneous, hepatic and Alive after
10/10 cy+atg ' intestinal aGvHD grade 11 18 years
after 5 years
; - Hepatic and intestinal
- —_ 0,
P2 7 Father Busulfan+ HPC M CD34 positive 2726 505.62 126 PMN 87.7% aGVHD grade II; CVC /
HLA ID mabcampath+cy selection and buffy coat after 61 days . . .
sepsis; TTP; Adenovirus
& oo EBV-associated .
=A— 0,
P2 11 10 L None PSS CD3.4 positive 28.1 0,000 IS N0 lymphoproliferative AN
HLA ID selection after 7 years . 9.6 years
disorders
Sister Busulfant+cy+ . PMN 100% . A Death after
P3 22 HLA ID melphalan-+atg HPC-M — Unmanipulated 9.2 423.00 +23 after 2 months TTP; CMYV reactivation 3.1 months
. PBL 100%
P4 43 MUD Busulfan+thiotepa+ HPC-M — Buffy coat 1.79 318.00 420 PMN 100% Centyal nervous system Death after
10/10 cytatg complications; Aspergillus 1,6 months
after 22 days
CD3+93.1%
P5 37 MUD Busulfan+fludarabin HPC-M — CD34" positive 8.97 175.69 21 CDI19+100%  Cutaneous aGvHD grade I;  Alive after
10/10 + mabcampath selection, buffy coat, MNC ’ ’ CDI15+ 100% CMV reactivation 5.6 years
after 4 years
. PBL 88.7%
P6 120 MUD Busulfan+atg+ HPC-A - CD34 positive 3348 150.91 420 PMN 85.7% None Death after
10/10 campath selection and negative fraction 6,4 months
after 6 months
PBL 73.1% EBV-associated .
P7 19 gi‘:hf[; ﬂu'z‘;j:gif;t HPC-M - Unmanipulated 1124 23.25 +21 PMN 84.5% lymphoproliferative /;hgve ::tr‘:r
& after 2 years disorders 7Y
HPC-M — CD34" positive PBL 0% Fever; rising inflammatory
+
P8 56 Iﬁ)l/j]]g ﬂlﬁlﬁ:ll)fiiia t selection and MNC from 6.3 249.31 None PMN 0% markers; Aspergillus; /
g negative fraction after 20 days CMV reactivation
' .. PBL 100% Cutaneous rash; cough;
MUD HPC-A - CD34" positive o . . T Death after
P8 11 57 10/10 Treosulfan+cy-+atg selection and negative fraction 17,26 297,7 +12 PMN 100% polipnea; Aspergillus; 3.4 months

after 15 days

CMV reactivation

* for MUD donors, HLA matching is reported.
aGvHD: acute Graft versus Host Disease; ATG: Anti-thymocyte globulin; CMV: Citomegalovirus; CY: Cyclofosfamide; HPC-A: Hematopoietic Progenitor Cell-Apheresis; HPC-M:
Hematopoietic Progenitor Cell-bone marrow; MNC: Mononuclear cells; MUD: Matched Unrelated Donor; ND: not done; TTP: Thrombotic Thrombocytopenic Purpura; PMN:

Polymorphonuclear cells; PBL: Peripheral Blood Lhymphocytes; II: second transplant
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Letter to the Editor
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Partial depletion of TCR alpha/beta® CD19" cells in
matched unrelated transplantation of three patients with
osteopetrosis
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“Section of Microbiology, Department of Molecular and Translational Medicine, University of Brescia, Brescia,
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Sindrome da Iper IgE

Table 1

A classification of HIES

HIES type Inheritance Discriminant clinical findings
Type 1 Sporadic (more than 90% of cas
Familial with autosomal dominani| Table 3. Relative Frequency of Features of DOCK8
Deficiency vs Job’s Syndrome
Type 2 Familial with autosomal recessive | TR T,
DOCK8 Job’s
Feature Deficiency Syndrome
Eczematous dermatitis ++++ ++++
Newborn rash + +++
Coarse facies - +++
Current Opinion in Immunology 2009, 21:487-492 Retention of primary teeth + + 4+ 4+
Joint hyperextensibility + +++
Minimal trauma fractures + +++
Elevated serum IgE levels ++++ ++++
Eosinophilia ++++ ++++
Asthma +++ +
Allergies +++ ++
Skin abscesses ++ +++
Mucocutaneous viral infections ++++ +
Mucocutaneous candidiasis ++ +++
Sinopulmonary infections ++++ ++++
Squamous cell carcinoma ++ =
Lymphoma + -




AZIENDA OSPEDALIERA SPEDALI CIVILI - BRESCIA

U.0. Lab rio di Analisi Chimico Cliniche - Spedali Civili ! 5 ! - I Q
Cartedra di Biochimica Clinica ¢ Biologia Molecolare Clinica - Us a di Brescia @
Responsabile: Prof. Luigi Caimi
Ststema Qualita Certificato
ISQ 200/.2008
Id.: 93039616 Sig.ra OBA
Data Nascita:  07/04/2009 Etd 5 Anni Sesso: F Codice Sanitario: 740MT280
Medico:

Destinazione referto; 037 Ambulatori Pediatrici

Richiests: 04291153 Del: 29/04/2014 Ore:  08:00 Routine

Esame Risultato Uniti di misura Valori di riferimento

ESAME EMOCROMOCITOMETRICO

Globuli Bianchi (WBC) 4.87 x10*3hL 4.50 - 17.00
Globuli Rossi (RBC) 472 x10%6/uL. 400 - 500
Emoglobina (Hb) 1.3 gdL 105 - 155
Ematocrito (HCT) 353L %% 370 - 470
Volume Globulare medio (MCV) T4.8. a 750 - 950
Contenuto Emoglobin, medio (MCH) 239L e 270 - 310
Cone. cellulare media di Hb (MCHC) 32.0 gL 320 - 370
Distrib. volumi eritrocitari (RDW) 19.14 % 120 - 170
Piastrine (PLT) 433u x10"3/L 100 - 400
FORMULA LEUCOCITARIA
Neutrofili .7 % 400 - 740
Linfociti % 200 - 450
Monociti 1141 Y% 340 - 9.00
Eosinofili 4.7 % 0.00 - 800
Basofili 03 % 0.00 - 1.50
Neutrofili x10°3/ul 1.30 - 850
Linfociti x10%3/uL 1.30 - 850
Monociti 0.55 x10°3/ul. 0.10 - 1.00
Eosinofili 023 x10°3/ul. 0.10 - 0.60
Basofili 0.02 x10°3/ul. 0.00 - 020
CHIMICA CLINICA
P-Glucosio 80 mg/dL. 60 - 100
P-Creatinina 036 mg/dL 030 - 050
P-Bilirubina totale 024t mg/dl. 030 - 120
P-Bilirubina diretta <0.10 mg/dL < 030
P-Bilirubina indiretta 0.4 L mgfdL 020 - 0.50
P-Sodio 139 mmol/L 138 - 144
P-Potassio 4.1 mmal/L 33-47
segue
Aziends Ospedsliera Spedali Civili di Brescia Data Referto: 29042014 Ore: 15:10 Pag: 1 di 2

Referto firmato digitalmente in data 29/04/2014 15:30:32 da dott.

secondo la normativa vigente.
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j AZIENDA OSPEDALIERA SPEDALI CIVILI - BRESCIA
U.0. Laboratorio di Reumatologia e Immunologia Clinica m Q
Cantedra di Reumatologia - Universith di Brescia H @
1 Direttore: Prof.ssa Angela Tincani
| Sistema Qualitg Cervificato
LSQ 900/, 2008
1d.: 93039616 sigra  O.B.A
Data Nascita:  07/04/2009 Etd: 5 Anni  Sesso: F Codice Sanitario: 740MT280
Medico:
Destinazione referto: - 037 Ambulatori Pediatrici
Richiesta: 04291153 Del: 29/04/72014 Ore;  08:00 Routine
Esame Risultato Unitii di misura Valori di riferimento
Complemento
Attivita' emolitica totale (CHS0) 101.92 % 94,00 - 184,00
4
4
: Tipizzazioni linfocitarie
B Immunofenotipizzazione estesa delle cellule ematiche
] CD3+ Linfociti totali 3161 % 520 - 830
CD3+ conta assoluta 6671 CelluL 770 - 1 880
CD3+ CD4+ Linfociti T Helper 1821 % 31.0 - 380
CD3+ CD4+ conta assoluta 3841 Cellful. 470 - 1240
\ CD3+ CD8+ Linfociti T Suppressor 37 % 160 - 400
CD3+ CD8+ conta assoluta 8L Cellul 215 - 730
CD4+/ CD8+ rapporto 49u 08 - 36
CD19+ Linfociti B 4081 % 50 - 180
) CDI19+ conta assoluta 861n CelluL 100 - 390
] CDI6+ Linfociti NK 244 % 50 - 270
CDI16+ conta assoluta 515 CelluL 70 - 550
; HLA-DR+ 43.0n % 20-210
ﬁ (i valori di riferimento sono validi per wna popolazione adulta)
:
Si consiglia di interpretare i risultati contenuti nel presente referto
con il proprio medico di fiducia.
|
4
Azienda Ospedalicra Spedali Civili di Brescia Data Referto: 30042014 Ore: 15:37 Pag 1 di 1

Referto firmato digitalmente in data 02/05/2014 18:00:01 da dott.
secondo la normativa vigente.




O.B.A. (dn 07/04/09) 4

Risposta proliferativa ai mitogeni (09/05/14):

CD3 (200 ng/ml): pz 18 x 10.000 cpm,
controllo sano 86 x 10.000 cpm
CD3+ (200 ng/ml) +1L2 (20 U/ml): pz 67 x 10.000 cpm,
controllo sano 87 x 10.000 cpm
PHA (25 microgra/ml): pz 25 x 10.000 cpm,
controllo sano 133 x 10.000 cpm
PMA (5 ng/ml) + ionomicina: pz 129 x 10.000 cpm,
controllo sano 121 x 10.000 cpm

IL2 (200 U/ml): pz 6,2 x 10.000 cpm,

controllo sano 6 x 10.000 cpm
Non stimolato: pz 0,6 x 10.000,

controllo sano 1 x 10.000 cpm

Risposta ai limiti della norma



0.B.A. (dn 07/04/09) 2

-benessere fino all'inizio della scuola materna

-infezioni riccorenti delle alte vie aeree (tosse/febbre 1 episodio al mese circa)

-a marzo 2013 ricovero presso altro Presidio per BPN dx con scissurite

-da maggio 2013 ad aprile 2014 9 episodio di flogosi delle alte vie aeree (bronchiti, otiti)

-marzo 2014 sospetta mastoidite (non conferma ORL) trattata con amoxicillina+acido
clavulanico

-aprile 2014 BPN dx

-giugno 2014: ricovero in Pediatria Ovest per BPN dx a lenta, alle indagini colturali
aspirato naso-faringeo positivo per Haemophilus influenzae e virus parainfluenzale 3

-settembre 2014: bronchite

-ottobre 2014: BPN iloperilare dx e basale

-novembre 2014: ricovero in Pediatria per probabile infezione fungina
-dicembre 2014: ricovero in Pediatria per BPN da verosimile infezione fungina
-dicembre 2014: ricovero in Pediatria per BPN da verosimile origine fungina

-gennaio 2015: peggioramento quadro respiratorio e radiologico polmonare:
agobiopsia polmonare che risulta compatibile con linfoma di Hodgkin B a grandi
cellule EBV correlato (granulomatosi linfomatoide di grado 3)



Pediatr Blood Cancer 2015:62:1782-1789

Non-Hodgkin Lymphoma in Children With an Associated Inherited Condition: A

Retrospective Analysis of the Associazione Italiana Ematologia Oncologia Pediatrica
(AIEOP)

Maurizio Arico, mp,'* Lara Mussolin, php,” Elisa Carraro, 8s,” Salvatore Buffardi, mp,* Nicola Santoro, mp,”
Paolo D’Angelo, mp,® Alessandra Lombardi, mp,” Paolo Pierani, mp,® Eugenia Giraldi, mp,” Rossella Mura, mp,"’
Alessandra Sala, mp,'" Alberto Garaventa, mp,'? Annalisa Tondo, mp,'* Matilde Piglione, mp,"* Luca Lo Nigro, mp,"”
Simone Cesaro, mp,'® Katia Perruccio, mp,'” Angelo Rosolen, mp,>" Giuseppe Basso, mp,” Marta Pillon, mp,” and
On behalf of the NHL-Committee of the Italian Association of Pediatric Hematology Oncology (AIEOP)

Background. Inherited conditions affecting genetic aberration,
viral oncogenesis, reduced immune surveillance, and long-lasting
antigen stimulation may build the way to lymphomagenesis in
humans. Methods. We extracted from the database of 4 consecutive
trials for pediatric non-Hodgkin lymphoma (NHL) all cases with an
associated genetic disease. Results. Among 1,430 patients, 34 (2.4%)
had an associated inherited condition and a mature B-lineage
(n=28), anaplastic large cell lymphoma (n=4), or T-lineage (n=2)
NHL. Their median age at the diagnosis was 9.3 years (range, 2.6
17.8 years). In 14 cases (41%) the underlying condition was
considered to be a potential cause for undue toxicity if the expected
therapy was applied. Thus, treatment modification had been planned
in advance. The overall survival was 89% (standard error [SE] 1%),
73% (SE 10%), and 73% (SE 23%) at 3 years for registered patients

Key words:

with no inherited condition associated, with genetic abnormalities
and with underlying condition causing an immune deficiency,
respectively (P=0.003). Conclusion. In our cohort, patients with
NHL with an underlying constitutional condition represent the 2.4%
of the cases. In the subset of patients with primary immune
deficiency, which may have contributed to lymphomagenesis,
allogeneic hematopoietic stem cell transplantation may be required.
In the remaining patients, the association with lymphoma remains
apparently unexplained and could be not causative. Detailed
reporting of such cases may contribute to disclose even rare and
fully unexpected association, which may have implications for
research in the field of lymphomagenesis. Pediatr Blood Cancer
2015;62:1782-1789. © 2015 Wiley Periodicals, Inc.

associated genetic condition; ataxia-telangiectasia; childhood; non-Hodgkin lymphoma; treatment




TABLE III. List of the Risk Group and Treatment Protocol Applied in 11 Patients With Childhood NHL and Associated Condition, in
Whom Chemotherapy was Significantly Modified Due to the Associated Condition

NHL
Stage/Risk Treatment protocol, Events
Associated condition group modifications (in bold) and current status
With immune deficiency
Down Syndrome® II/R2 AIEOP LNH-97 (4 Matched unrelated donor HSCTY; disease free 1 years
courses), MTX"
500 mg/m” 50% reduction,
Ara-C* and Etoposide 30%
reduction: 4 doses
of Rituximab
Leaky Severe Combined 1I/R2 AIEOP LNH-97 (4 Matched unrelated cord
Immune Deficiency (SCID) courses), MTX" blood HSCT; dead of
500 mg/m2 50% reduction, multi-organ failure at
Ara-C* and Etoposide 30% 7 months
reduction: 4 doses
of Rituximab
Immunodeficiency with II/R2 AIEOP LNH-97 (4 Relapse at 3 years;
Hyper-IgM, Type 1 courses), CPM® at Pre- disease free at 5 years
phase 50% reduction,
MTX" 500 mg/m2
50% reduction
Waardenburg syndrome with I1I/R3 AIEOP LNH-97 (6 Autologous HSCT 4. dead of progressive disease at 1 years
common variable immune courses), TIT' omitted
deficiency (CVID) in Prephase; 4 doses
of Rituximab
X-linked Lymphoproliferative II/R2 AIEOP LNH-97 (6 Matched unrelated

Syndrome; XLP1

courses), MTXP
500 mg/m?* 50% reduction,
Ara-C* and Etoposide 30%
reduction; 4 doses
of Rituximab

donor HSCTY; disease free 3 years

Pediatr Blood Cancer 2015:62:1782-1789
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Fig. 1. Overall survival of the whole cohort stratified by no inherited condition associated, with genetic abnormalities and with underlying
condition causing an immune deficiency.
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Table 2 - Classification of infants with low TRECs and low T cells found by SCID NBS.

Category Definition of condition®

Typical SCID <300 autologous T cells/uL, <10% of normal proliferation to PHA, frequently with matemal T-cell engraftment
and deleterious defect(s) in a known SCID gene

Leaky SCID 300-1499 autologous T cells/uL (or higher numbers of oligoclonal T cells), reduced proliferation to PHA, no

Omenn syndrome

Syndrome with low T
cells
Secondary low T cells

Preterm birth alone
Idiopathic T-cell
lymphopenia

maternal engraftment, generally with incomplete defect(s) in a known SCID gene

Similar to leaky SCID, but also with oligoclonal T cells, erythroderma, hepatosplenomegaly, eosinophilia, and
elevated serum IgE levels

Recognized genetic syndrome that includes low T cells within its spectrum of clinical findings

Congenital malformation or disease process without intrinsic immunodeficiency that results in low circulating
T cells

Preterm infants with low T cells early in life that become normal over time

Persistently low T cells (300-1499/pL), functional T-cell and/or B-cell impairment, no defect in a typical SCID gene;
etiology and dlinical course undetermined”

PHA, phytohemagglutinin.

* Definitions used by Region 4 Stork (R4S) Laboratory Performance Database and Primary Immunodeficiency Treatment Consortium (PIDTC).
® When or if an etiology for low T cells is discovered, the affected individual is moved to the appropriate category.
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La storia di Sara

Nasce il 3 Ottobre 2016

Al nido, per alopecia e linfocitopenia il collega neonatologo sospetta
una immunodeficienza primitiva. Inizia profilassi.

In quinta giornata viene traferita a Brescia e posta in flusso laminare
Le sottopolazioni mostrano assenza di T linfociti.
Radiologicamente assenza del timo

Quadro compatibile con def. FOXNI

In assenza del timo, non indicazione a TMO.

Il 2 Dicembre 2016, in collaborazione con GOSH, trapianto di timo
da donatore vivente. Primo trapianto in Europa, terzo nel mondo per
questa patologia.

La bimba sta bene a 50 giorni dal trapianto






