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Il caso clinico di G.

1 mese di vita

PRIMA VISITA
BRONCOPNEUMOL
OGICA

ANAMNESI FISIOLOGICA

U Gravidanza normodecorsa,
nato a termine (41 s.g.),
PN 3310 g

0 A poche ore dalla nascita
comparsa di distress
respiratorio da probabile
inalazione di meconio

0 Somministrato ossigeno
(FiO2 0.4) in culletta

U Dimesso dopo 10 giorni di
osservazione

ANAMNESI
FAMILIARE

O Genitori non
consanguinei

O Non familiarita
per asma né per
atopia

U Familiarita per
RGE

ANAMNESI
PATOLOGICA REMOTA

U Storia di
respirazione
rumorosa

U Tosse quotidiana
trattata con aerosol
medicato senza
beneficio dal primo
mese di vita

0 RX Torace :
accentuazione della
trama polmonare
alla base polmonare
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Il caso clinico di G.

Follow up
gastroenterologico

e

Tentativo di dieta APLV +uovo
Tentativo Antagonista recettore H2
Descritta tosse laringea
Broncospasmo ricorrente

Ricovero presso la nostra
O PSG e tCO2 nella

O ph-impedenzometria:

AN NI NN

Il visita broncopneumologica:

Rinite cronica

Russamento per respirazione orale
Otite media catarrale

Tosse catarrale ricorrente con
broncospasmo

Presso altro c/o brushing nasale riferito
negativo

Ripetuta ph-metria negativa

U 0O 0000

Un episodio di polmonite trattata con
Macladin e riferita disfagia per solidi con
episodio sospetto di polmonite ab ingestis

2016 %

Bambino Gesu
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Day Hospital broncopneumologico : 4 anni

Test del sudore

: Porta in visione Screening
negativo , , . :
: Videofluoroscopia immunologico
Test genetico FC | i Neeativo
livello: 1 VUS negativa 8

Aspirato ipofaringeo per
cronici:
H.Influenzae e
S.pneumoniae > 1.000.000
copie/ml

Avviata terapia
con ICS + LTRA +

~ PEP mask

N\
v

'V W7 777 7 a0 & & &/
. L {4 Dr.ssa Alessandra Boni 1




Visita ambulatoriale broncopneumologica

Agosto 2017 / \ ﬂ ia
v' Tosse catarrale
v Broncospasmo U R—
ricorrente __
T " . . -
= SeCF-EZIOI‘]I nasali Esame audiompendezometrico
continue ipoacusia trasmissiva pantonale
v Febbri ricorrenti moderata bilaterale
v" Aspirati positivi .
K per H.influenzae/ IEERSEEIRLE
R S 3
] |
"l i

Ipertrofia adenoidea: necessari
\\ intervento chirurgico j

Dr.ssa Alessandra B

A
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Persiste rinite e tosse cronica....

LTRA + ICS + CS topico nasale a cicli + PEP mask + Azitromicina a gg alterni

.

U Ripete nNO nasale= 6 ppb media

O Spirometria: FEV1 59% -0.72;
FVC 59% -0.80; FEV1/FVC
101%) con test broncodilatazione
negativo

O Intervento di drenaggio
transtimpanico bilaterale

O Intervento di
adenoidectomia

2018 g 2018 = 2019 fr
G L Ecocardio nella noma : :
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PICADAR: a diagnostic predictive tool for
primary ciliary dyskinesia

CrossMark
Laura Behan'*, Boristav D. Dimitrov*", Claudia E. Kuehni‘, Claire Hogg”,
Mary Carroll"?, Hazel J. Evans', Myrofora Goutaki®, Amanda Harris',
Samantha Packham', Woolf T. Walker'* and Jane S. Lucas

Aflaions: "Primary Cilsry Dyskinesia Centre, Unirsity Hospital Southampton NHS Foundation Trust,
Southampton, UK. “Clinical and Experimental Scences, Faculy of Medicine, Universy of Southamlon

Soutampion; UK *schal o poid Peychology, Unversiy Cllege Cork. Cork. eand ‘N\HRSwu\hamvlnn
espiotory Bomedeol Reserch U, Unversty of Souhampton and Unversty Hospal Sourampton —
Foniaton Trus. Sasthargion UK Primars Coe an Pomistan Scances. Facuy of e, rvarsty
of Southamptzn, Southampton, UK. “Inikuy of Socil and. Prewntve Mediin, Unversy of Bern, Bern, —
Swizerand. ‘Primary Cilary Dyskinesia Gentre, Dépt of Pasdistrics, Royal Brompton and. Fareheld

Foundaton Trus, London, UK

PICADAR score for primary ciliary dyskinesia

1.00 : W
[0.9597127® !

Does the patient have a daily wet cough that started
in early childhood?

Yes — Complete

MNo - Stop. PICADAR

is not designed for

atients without a
P 0.80
wet cough.

g—
1. was the patient born pre-term cr full term? Term 2
2. Did the patient experience chest symptoms in Yes 2
the neonatal periocd (eg, tachypnea, cough, b
neumonia)? = -
P ) 3 0.60
3. Was the patient admitted to a necnatal unit? Yes 2 .g
=
4. Does the patient have a situs abnormality (situs Yes 4 Q.
inversus or heterotaxy)? 8 HH P! 0,
% o robabilita del 66,4%
5. Does the patient have a congenital heart defect? Yes 2 o -
@
{4
&. Does the patient have persistent perennial Yes 1 o
rhinitis?
7. Does the patient experience chronic ear or Yes 1
hearing symptoms (eg, glue ear, serous otitis 0.20
media, hearing loss, ear perforation)?
Total score
PICADAR is a predictive score with seven simple questions to predict the
likelihcod of having primary ciliary dyskinesia (PCD). It can be used in 0.00-
patients with chronic productive cough and other respiratory symptoms

starting in early childhocod. The total score is calculated, and for a cut-off T T T T T | I 1
score of 5, the sensitivity and specificity of the tool are 0.90 and 0.75. 0 2 4 b 8 10 12 14

PICADAR score

NSy
>
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European Respiratory Society guidelines I I Ca So CI i n ico d i

for the diagnosis of primary ciliary

CrossMark L
dyskinesia

Jane S, Lucas'?, Angelo Barbatc®, Samuel A. Cellins "2, Myro‘ora Gouta«i*®,

_aura 3enan’, Daan Caudri®”, Sharon Dall*, Emf: Eher‘n
e ', Mar o’ ERS GUIDELINES | J.S. LUCAS ET AL.

Zstelle Escumer”” Robert A i

2hil pp Latzin®, Marie _egendre™'%, Margaret'/\‘ Le\gh”" abio Micula” i
4im G. Nielsen™®, Heymut Omran™, Jear -Francois Papon®"", Petr Pohunek?.

Seatice Redfern, Da\n’d Rigau™, Bernkard Rindlisbacher®,
Fancesca Santamar 2™, Amelia Shemark ", Deborah Snij ders

;hzmyTénahy Arc;t&ﬂ:e X VY“:UT Walker'?, "laumus\f/erner” -
\ndrew Eush ™ and Claudia uehni’ L]

e Brushing nasale:

Clinical histary
-
campione
Tests normaland HSWA suggestive of PCD -
history not stnang o or:ansl:::t:::p:“méeﬂw pen I poce I I u Ia re co n
highly likety u =
ciglia rarefatte,
History very strong or test

TEM rormal, aNO normal and results abnermal/equivacal prevalentemente

HEVA normal following cell Procesd to STEP 2

l - Hallmark TEM defect = i m m o bi I i n
ke Ove presente il

- movimento appare

Consider STEP 3

Further tests unlixely . PDﬁ.
to be needed highly unlikely

nNO and HSVA

F

nMO low and HSVA

Tests normal or equivocal; fusi?ugi:;t::lncr\ilcui
hist t d - .
or histary ves'yTEsFrr;ng consider with rormal TEM

Pathegenic

rallentato e di
aspetto rigido

STEP 3
Genetic testing

¥ Consider additional investigations,

o 5uch as radicaerosol mucociliary clearance

" Recall patient for turther testing in the future
when new tests become available

Tests normal or equivocal;
or history very strong

Dr.ssa Alessandra Boni
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Il caso clinico di G.

Analisi genetica per sospetta Discinesia Ciliare Primitiva (PCD)

Studio delle regioni codificanti e delle giunzioni esone-introne dei geni DNAHS 2019: sequenziamento NGS pannello ~

(NM_001369.2), DNAI1 (NM_012144.2), DNAI? (NM_023036), CCDC114 20 geni
(NM_144577.3), CCDC103 (NM_213607.1), DNAAF1 (NM_178452 4), DNAAF? T ——
(NM_018139.2), LRRC6 (NM_012472.3), DNAHI1 (NM_001277115), CCDC39 B |

(NM_181426.1), CCDCA40 (NM_017950.3), RSPH4A (NM_001010892.2), RSPHI
(NM_080860), CCDC151 (NM_145045), ARMC4 (NM_018076), ZMYND10
(NM_015896) e SPAGI1 (NM_172218).

NM_017950.3 (CCDC40): c.[961C>T];[=] (p-[(Arg321Ter)];[(=)]) e —
(in eterozigosi, paterna-patogenetica)

referei':szsa -
A :
N /R
M . . . AN b d
Consulenza genetica: Se sospetto clinico di DCP ¢ forte prodance
eseguire SNP array per delezioni e duplicazioni coinvolgenti s S
gene CCDC40 | o o
_Madre ]
s c A 4\
N [

Bambino Gesu
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Persiste rinite e tosse cronica....

U Esame audiometrico: O Eseguiti SNP array (risoluzione 100 kb):
Ipoacusiva trasmissiva non micro duplicazioni né

lieve i ..
microdelezioni

g g[[\ali(r)o;;frigli.:?/gidé%L O TC torace: bronchiectasie bilaterali O 4 episodi di febbre e
(71%), FEV1 1 20|_' (60%) O TC seni paranasali: impegno mucoso tosse
FEV1/’FVC 730/'0 test ’ etmoidomascellare non obliterante

broncodilatazione negativo

2022 ™~ 2023 2024

e

& N

. Bambino Gest Dr.ssa Alessandra
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European Respiratory Society guidelines I I ca So CI i n ico d i .

for the diagnosis of primary ciliary

CrossMark L
dyskinesia

Jane'S. Lucas', Angelo Bzrbatc®, Samuel A. Cellins "2 Myro‘era Gouta«f*®,

_aura 3emn™?, Daan Caudrit”, sraren Dall*?, Erret Eer'”, .

Zstelle Escudier""*, Robert A. First", Claire Hogg™, Mark Jorissen™,

2hil pp Latzin®, Marie Lgendre™'?, Margarat . Leigh®®, Zabio Miculla"", ERS GUIDELINES | J.5. LUCAS ET AL.
4im 6. Nielsen'®, eymut Omran®, Jear-Francois Papon®", Petr Pohunek?

Seatrice Redfera®, Daid Rigau®, Bernkard Rindlisbacher®,

Z-ancesca Santamar a%, Amelia Shoemark™, Deborah Snijders’,

Thomy Teria, Arcraa Titieni'”, Woolf T, Walker' ?, Claudius Werner"?,

Andrew Bush' and Claudia E. Kuehni*

Clinical histary

HSWA suggestive of PCD
on three separate
ocrcasions and nMNO low PCD

highly likely

Tests normal and
history not stnang

STER1
nNO and HSVA

Consider STEP 3

Further tests unlixely . PCﬁ.
to be needed highly unlikely

F

History very strong or test
results abnermal/equivacal
Proceed to STEF 2

TEM normal, nNO normal and
H5VA normal following cell

culture; history not strong
L Hallmark TEM detect
Ly PCOD positive

epea 2 PCD
ANG low and HEVA highly likety
suggestive of PCD
following cell culture,
with normal TEM
p—

Consider STEP 3

Tests normal or equivocal;
or history very strong consider
STEP3

Pathegenic
bi-allelic mutations

STEP3

PCD positive

Genetic testing L

Consider additional investigations,
Tests normal or equivocal; such as radicaerosel muceciliary clearance

or history very strong LReca.. patient for turther testing in the future

when new tests become available

@
&
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Il caso clinico di

2024: sequenziamento NGS pannello ~ 60 geni + analisi genomica con Whole genome
sequencing

Pannello di geni 1n silico; analisi focalizzata alle regiomi codificant: e alle grunziom esone-introne
=5bp) der gemi DINAHS (NM._ 001369 .2), DINAT1 (NM._012144 2), DNAT2 (NM_023036), CCDC114/ NM_01 79504 (CC Dc4om

(e
DDADI (NM_144577.3), CCDC103 (NMWL_213607.1). DNAAF]L (INM_178452 4), DNAAF2 w C. [961 C>T] ’ [=]

NM_018139.2). LRRC6 (NM_012472.3). DNAH11 (NM_001277115), CCDC39 (NM_181426.1). CCDC40
MNM_017950.3), RSPH4A (NM_001010892.2), RSPHI1 (NM_080860), ODAD3 (INM_145045), p. [( Arg 321Te I’)] : [:]
DDAD2/ARMCH (INM_018076), ZMYND10 (NM_015896). DNAH1(NM_015512.4). SPAG1

NM_172218), CFAP298 (NM_021254). RSPH3 (INM_031924), CCDC65 (INM_033124_5), RSPH9
NM_152732.5), CCNO (NM_021147), DNAAF3 (INM_001256714.1). DNAL1 (NM_031427). DRC1
NM_145038), DNAAF4 (NM_130810). DNAAFS (NM_017802). MCIDAS (NM_001190787). NMES
NM_016616), DNAHSE (NM_001206927), GAS8 (INM_001481), OFD1 (INM_003611), RPGR
NM_000328.3). TTC25 (NM_031421), CFAP300 (NM_032930), STK36 (NM_015690), DNAJB13
NM_153614), FLNA (NM_001456 3). DNAHO9 (NM_001372).CEP290 (NM_025114), HPS4
NM_022081), DNAH7 (NM_018897). DNAH10 (INM_207437). PIHID3/ DINAAF6 (NM_173494),
GAS2L2 (NM_139285), TP73 (NM_005427 4). FOXJ1 (NM_001454), SPEF2 (NM._024867). HYDIN

NC_000017(CCDC40):
17:78011871-78014119del in
eterozigosi

NM_NM_001270974), NEK10 (NM_152534.4), TTC12 (NM_017868). CFAP53 (NM_145020). NMES o NM 015690.5

NM_003551), TTC12 (NM_017868.4) . LRRCS6 (NM_198075.4). DNAHG6 (NM_001370.2). CEAP57 .y -

NM_152498_3). CEP164 (NM_014956). CFAP74 (NM_001304360). CEAP221 (NM_001271049.2). CLXN C. [523C>T] ) [—]

I™NM_024593), DAW1 (INM._178821). La presenza di regioni di cromosomiche omologhe al gene \ p [(Arg 1 75Te r)] . [:] /
HYDIN con elevata similarita di sequenza abbassano la sensibilita analitica del test. ' !

Sequenziamento NGS eseguito 1 tno con Twist Human Comprehensive Exome Kit (Twist Bioscience)
su prattaforma NovaSeq6000 (Illununa).

Sequenziamento Whole Genome (WGS) esegiito con kat DNA PCR-Free Library Prep (Illumina) e
ana]_lzzatn con Tnﬁlght S-Dﬂ:ware Smtf: (Mlamina).




Il caso clinico di G.

Fast Track Recessive HOM/HEMI Recessive Compeound HET Dominant HET Recessive HET Mitochondria Secondary Findings CNV/SVs  (Lines: 1) Q,
g? é-‘ GENOMIC AND GENETIC DATA ? | ASSOCIATED SAMPLES OVERLAPPING ASSOCI... EFFECT & PREDICTION CLINICAL EVIDENCE L
3 b
EILTERS + § 5 é"" LOCATION REF LEN % RMSK CYTOGE... Z. FATHER MOTHER FATHER MOTHER E.. @ G.. M. E.. < PHENO (... al... OMI... OMIM INHE...
Enter Fier Name O 17:80028121-17:50041412 N 13.3K 3395 179253  HET 1 DEL iz 3 5 75 AR(1)
FREQUENCY
Max AF Dom filter ]
Max AF Rec filter O v
EFFECT AND PREDICTION = ] TN -
SV - Effect o CCDC40
o L I
Always show PAT/LP onea
(ClinVar) o i I
ccoodo
Always show PAT/LP (in
house V)
DAL BINGES ¢ Genes affected by DEL at Chr17:80028121-Chr17:80041412
"Ciliary dyskinesia”
GENE OVERLAP ~ PHENO MATCHED ... #EXONS ENH SC... ENH-G... OMIM (GENE) OMIM INHERITANCE #GNF #GNP #D-HOMSS... #D-HET SN...
‘Weak Association Results
37 CCDC40 PARTIAL 177.75 171 3 Ciliary dyskinesia, primary, 15 | AR 0 I

c.961C>T Del ex2-3 (I\/Iicrodelezione di~2 ®

(p-Arg321Ter) in condizione di
eterozigosi composta
nel
gene CCDC40 a

c.961C>T (p.Arg321Ter) + Del ex2-3 \_ segregazione materna /

Whole genome
sequencing:
risoluzione piu alta

Cortesemente offerte dalla Dr.ssa Lep



European Respiratory Society guidelines I I ca So CI i n ico d i .

for the diagnosis of primary ciliary

CrossMark L
dyskinesia

Jane'S. Lucas', Angelo Bzrbatc®, Samuel A. Cellins "2 Myro‘era Gouta«f*®,

_aura 3emn™?, Daan Caudrit”, sraren Dall*?, Erret Eer'”, .

Zstelle Escudier""*, Robert A. First", Claire Hogg™, Mark Jorissen™,

2hil pp Latzin®, Marie Lgendre™'?, Margarat . Leigh®®, Zabio Miculla"", ERS GUIDELINES | J.5. LUCAS ET AL.
4im G. Nielsen™®, Heymut Omran™, Jear -Francois Papon®"", Petr Pohunek?.

Seatrice Redfera®, Daid Rigau®, Bernkard Rindlisbacher®,

Z-ancesca Santamar a%, Amelia Shoemark™, Deborah Snijders’,

Thomy Teria, Arcraa Titieni'”, Woolf T, Walker' ?, Claudius Werner"?,

Andrew Bush' and Claudia E. Kuehni*

Clinical histary

HSWA suggestive of PCD

Tests normal and on three separate

history not stnang
Further tests unlikely PCD " STEP 1 geeasions and iNG low PCO . b d -
to be nesded highly unlikely [~ nMO and HSVA highly likely Consider STEP 3 : i . B
¥
History very strong or test - |
TEM narmal, nNO normal and results abnormal/equivecal il -~ |_| »
HEVA normal following cell Proceed to STEP 2 — [ 157 > &
- hi d of A =
culture; history not strong DI i il i b s
| Hallmark TEM defect 0 PRIESETS gty onr =R 2y
- Ly PCOD positive 1 E gk
d co " j S =
S Lz Consider STEP 3 - - . ! -
f i onsider
AN Low and HEVA Ll
Tests normal or equivocal; fus:?ugi:;t::lncr\itcui
or history veS?EsFlrrgng consider with rormal TEM

Fainoganic Diagnosi di Discinesia
F'CD positive R e . e, ®
ciliare primitiva

STEP 3
Genetic testing

¥ Consider additional investigations,

o 5uch as radicaerosol mucociliary clearance

" Recall patient for turther testing in the future
when new tests become available

Tests normal or equivocal;
or history very strong

Dr.ssa Alessandra Boni

Bambino Gesu
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Takeawaycom

Il caso clinico di G.

v’ La clinica deve sempre guidarci a tenere
alto il sospetto

v PICADAR score e un tool molto utile da
dover far conoscere anche a neonatologi e
otorinolaringoiatri e pediatri di libera scelta

v' Mantenere follow up o contatti con un
centro specializzato se forte sospetto, in
attesa di nuovi strumenti diagnostici

v’ La genetica e uno strumento utile se
guidato dai clinici

MAURQO BONAZZI
DUBITO, ERGO SUM
BREVI LEZIONI
PER VIVERL
CON FILOSOFIA

EOLTEERIND

NSy
>
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alessandra.boni@opbg.net
pcdbronco@opbg.net

Dr.ssa Alessandra Boni
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