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Problematic Respiratory Symptoms not Diagnostic | Eyidence of asthma?
Responding to Asthma Therapy Not asthma at all?
Work-up

PSA: MDT
Evaluation

:

MDT Refractory DA
Refractory asthma plus
(obesity, failed weight loss)
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These three may have overlap features

Difficult asthma (DA Severe, therapy resistant asthma

No longer problematic



Blood, IS, BAL & Airway disease

« IS is agood
marker of BAL
cytology in school
age and adult
patients, but
largely a research
technique

Healthy sample age groups

No blood Eur Respir J 2020; 55: 1901874

eosinophilia likely
= none in BAL

Eosinophil count cells-pL-1

Blood eosinophilia
may be driven by
other atopic
disease




Chlldren age > >6 (>12 for Tezepelmab)
/
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Omalizumab and Asthma attacks

Reduced Type 2 Allergy Viruses Augmented antiviral
Airway inflammation Immune responses

Most school age:
Viral trigger on an

allergy background

Pure allergy
driven wheeze
attacks: Pure viral
wheeze
Thunderstorm, attacks:
soya bean
_ Mainly
Mainly adults pre-schoolers




Where are we with monoclonals?

« Shameful lack of paediatric efficacy and safety studies, we rely
too much on adult data including predictive biomarkers

« Little or no data in LMIC settings, and cost prohibitive

* Potentially useful monoclonals not available to us (e.g.
reslizumab), and others which do not work in adults are
assumed not to work in children

We cannot assume that all eosinophils are the bad guys, and it
is clear that too dramatic ablation may bring problems
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Increasing medical oxygen access for
newborns, children, and adolescents:

The Lancet Global Health Commission on Medical Oxygen Security

3rd INSPIRED Congress, Barcelona, 27 June 2025



Global medical oxygen need

336 million people 11.7 million people

Who needs oxygen?
374 million people

306 million (82%) live in LMICs

« 30% in South Asia
29% In East Asia & Pacific
24% In Sub-Saharan Africa
8% In Latin America & Caribbean
5% in Middle East & North Africa
4% In Europe & Central Asia

4.6 billion cubic meters (Nm3)
 1:2 billlon Nm3 for acute medical and
surgical
« 3.2 billion Nm3 for COPD

17-3 million people
64-2 million Nm?0,

~

23-3 million peoplé
79-0 million Nm* 0,

1.3 million people
4-6'million Nm?0,

Regions

[ East Asia and Pacific (HICs)
Il East Asia and Pacific (LMIGs)
[ Sub-Saharan Africa (HICs)
3 Sub-Saharan Africa (LMICs)
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[CJ Europe and central Asia (HICs) [ Latin America and the Caribbean (HIGs) [CJ Middle East and north Africa (HICs)
Il Europe and central Asia (LMICs) [l Latin America and the Caribbean (LMICs) [ Middle East and north Africa (LMICs)
[ South Asia (LMICs)

I North America (HICs)

Figure 1: Location of people with acute medical and surgical oxygen needs in 2021, and minimum volume of oxygen required to meet need, by World Bank region
Note that this figure excludes oxygen requirements related to COVID-19. Oxygen need is represented by the circles, the sizes of which are proportional to the number
of people in that region who need medical oxygen therapy. Minimum volume of oxygen required to meet need was calculated using data for recommended and usual
flow rates and duration for various conditions and assumes no inefficiencies in oxygen use and no wastage or inefficiencies in upstream oxygen production, supply,
and distribution. HICs=high-income countries. LMICs=low-income and middle-income countries. Nm*=normal cubic metres.

O_Z "y THE LANCET GLOBAL HEALTH COMMISSION

o MEDICAL OXYGEN SECURITY



Oxygen coverage gaps

Who receives oxygen in LMICs?
People with acute medical and

surgical conditions in LMICs

30%

In LMICs, less than 1in 3 people who need oxygen receive it

« 30% coverage for people with acute medical and surgical
conditions (89 of 299 million)

. 22% coverage for people with acute medical conditions (20
of 87 million)

- 33% coverage for people with surgical conditions (70 of 212

million)
o o
« Long-term oxygen therapy not included 22 /o 33 /o
In contrast, more than 3 in 4 people with HIV/AIDS or TB in Acute Medical Surgical

LMICs get treated (1.2)

1) Global tuberculosis report 2024, WHO 2024 O /) THE LANCET GLOBAL HEALTH COMMISSION

;2)2AZ|L|?S at a crossroads: 2024 global AIDS update, UNAIDS O M ED'CAL OXYG E N SECU RlTY



Oxygen coverage gaps

Facility level inequities in LMIC health facilities RS o |@ Oxygen

Pulse oximeters and oxygen available in: 100%
» 10% and 12% of primary health facilities ok e
» 54% and 58% of general hospitals
» 83% and 86% of tertiary hospitals 80% " 75% Rl

93%

80%

Ward level inequities in LMIC health facilities
Pulse oximeters and oxygen are available in:

« 75% and 77% of neonatal wards

« 40% and 43% of pediatric wards

« 80% and 88% of emergency departments

« 89% and 93% of surgical wards

60%

43%

40%

40%

% of health facilities

20%

he greatest inequities in pulse oximetry and

.e e. delivery are er people— h
particularly children—attending small health Neonatey
racilities in rural areas, especially in sub-Saharan

Africa and south Asia.
O /) THE LANCET GLOBAL HEALTH COMMISSION

Lancet Global Health Oxygen Commission O MEDICAL OXYGEN SECURITY

Pediatric Emergency Surgery



Costing the oxygen coverage gap

US$6.8 billion a year is needed to close the

coverage gap - US$34 billion from 2025-2030 $70
Highly cost-effective: 380
» US$44-59 per DALY averted (based on child e,
pneumonia) £
 Simlar to the most cost-effective child survival g ga0
interventions (e.g, vaccination) E
D $30
Q0
Q.
&
[ S $20
: Iaﬂipr Invested could deliver estimated $10
retu f US$21, and additional funding can cost
approximately US$168 per DALY averted, and as $0
little as US$23 in countries with very high
burdens.

Global Oxygen Strategic Framework and
Investment Case 2025-30, 2024

@ Median cost per DALY averted

$64
$59

$44

Oxygen (no solar)

Vaccination Oxygen (solar)

O /> THE LANCET GLOBAL HEALTH COMMISSION
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Oxygen solutions: the total picture

Global agencies that set goals and guidelines, mobilise support, and monitor impact

/\ Sustainable Pandemic WHO oxygen resolution Guidelines, Data collection Global Oxygen Global financing
Development preparedness and and Access to Medical specifications, and publication Alliance
Goals response Oxygen Scorecard etc.

Governments that manage effective national oxygen systems

National medical oxygen Government laws and Horizontal and vertical Effective procurement Clinical and Monitoring and National financing
plans linked to national regulations, standards government and supply chain engineering education  reporting system (universal health
health and pandemicplans  that requlate industry coordination management and training performance coverage)

Local health and industry networks that deliver oxygen servicesto all patients

Functional referral systems (eg, ambulance) Reliable oxygen production technologies
Routine pulse oximetry across all levels of the health system Safe oxygen transport
Trained, capable clinicians and engineers Safe oxygen storage
Functional, age-appropriate oxygen delivery devices Supportive facility infrastructure (eg, power, piping)
Oxygen installation and maintenance services v

Care-seeking |:> Detection ’::> Oxygen provision <:| Delivery <:| Production

Patient

Figure 8: Key features of a resilient national medical oxygen system
The arrows depict inter-related efforts and the direction of patient and medical oxygen flows required to provide treatment to a patient in hospital.
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Find out more...

The full Commission package is available at
www.stoppneumonia/lancetoxygencommission.org

« Report with Comments

- Media Statement

- Policy Brief (English, French, Spanish, Arabic, Chinese, and Russian)

- Spotlight Brief: Access to Medical Oxygen Scorecard (ATMO,S)

« Spotlight Brief: Patient and Caregiver Testimonies

 Spotlight Brief: 10 Oxygen Coverage Indicators

« Spotlight Brief: 20 Priority Areas for Oxygen Innovation

- Country Case Studies (Bangladesh, India, Malawi, Nigeria, Sweden, Uganda)

O f) THE LANCET GLOBAL HEALTH COMMISSION

o MEDICAL OXYGEN SECURITY
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What is Artificial Intelligence? Our focus

today

Artificial Intelligence

Al involves techniques that equip computers to
emulate human behavior, enabling them to learn,
make decisions, recognize patterns, and solve
complex problems in a manner akin to human
intelligence.

Artificial Intelligence

Machine Learning

ML is a subset of Al, uses advanced algorithms to
detect patterns in large data sets, allowing
machines to learn and adapt. ML algorithms use
supervised or unsupervised learning methods.

Deep Learning

DL is a subset of ML which uses neural networks
for in-depth data processing and analytical tasks.
DL leverages multiple layers of artificial neural
networks to extract high-level features from raw
input data, simulating the way human brains
perceive and understand the world.

Generative Al

Generative Al is a subset of DL models that
generates content like text, images, or code based
on provided input. Trained on vast data sets, these
models detect patterns and create outputs without
explicit instruction, using a mix of supervised and
unsupervised learning.

Generative Al

Popova et al.
Sustainability 2023



Real case study #1: Al-assisted PSG analyses

Is OSA diagnosis really black and white? Artifact marked as apnea (Al)
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Real case study #1: Al-assisted PSG analyses

Computer best

. Complex . . . Basic rule
Basic measurements Basic integration ope
measurements classifier
(flow, Spo2) (EEG) (Flow, effort) (>10 sec)
\

|

Al-assisting human

Complex rule
classifier

(REM)

Higher
integration
(snoring, video)

A e
e 'IW 1 Y i o

: m-”m:,.‘,u.;w R e

"
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o

The path from PSG to OSA diagnosis and treatment
Human medical decision making cannot be replaced but
it can be Al-assisted

Human best
Basic context Higher context
(artifacts, .
feeding, (physiology,
movement) clinical risk)




Real case study #2: Al and PAP optimization

Al- Real time use analyses to improve adherence

PAP download
feature extraction

Children with
PAP therapy
(n=250)
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* No intervention
* Telemedicine?

. Optlmlze PAP
therapy
Needs AT?

« Optimize PAP
therapy

* Needs AT?

* Higher PAP?

+ Obesity?
+ Education a
behavioral

modification?

. Obesny?
nd ||+ Education and
behavioral
modification?

+ Better PAP « Mask and PAP
routine? desensitization?
+ Mask leaks? « Higher PAP?

+ Lower PAP?

D



Real case study #3: Real time Al to treat

respiratory failure

Resp. rate

Data review via telemedicine with family:
Impending respiratory failure (RSBI increase)

Median: 13.8 breaths/min avg | 3th %: 10.7 breaths/minavg = 95th %: 20.3 breaths/min av

(‘TI
[t}

95th %4

Median: 38.6 breaths/min/L avg

5th %: 221 breaths/min/L avg

101.2 breaths/min/L avg
Some values exceed the chart limits.
200 *+
160

120 b 4

0— e

-8 Median ¢ Sth 4 95th l

“sick plan” started on Friday 23

\ 4

No response thus hospitalized on
Thursday 29

y

ICU stabilization with higher PAP,
IV antibiotics, increase airway
clearance. NOT intubated

A 4

Discharged Tuesday 03 — stable on
02 — will take weeks to recover

Wed 23

Fitl  Thui7

—————
Tue 10 Mon 16



Artificial Intelligence and the Future of Respiratory
Technology for Sleep Disordered Breathing

Test
N\ - . Real-world
Data = ‘" EE o ; evidence /63\
Real-world data ~ ®LL
Comprehensive 'AII
Data Analysis | | Decision data analyses i
/ \ patients
Identification @\ Disease features ¥
i “phenotyping” B
and severity IED p yping e %@
Limited data Comprehensive =
“signatures” Many data analyses Few
patients

patients
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from Cloning to Drug Development”
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CFTR Mutations, Milestones & Future Therapies

CFTR 4

channel, « 1] .0
« CFTR gene mutations disrupt chloride transport CFTR 2 A
— thick mucus, multi-organ disease } g_‘ ‘

« Key milestones since CF was first described (1938):
Sweat test, CFTR gene discovery (1989), and the
breakthrough development of CFTR modulators

* New genetic therapies are in development mainly
for non-responders




New CF Therapies in Development

- mRNA-based therapies (e.P. VX-522, ARCT-032, Restoring
RCT2100): deliver functional CFTR message to lung -

cells- Phase 2

Genetic approaches

 RNA Repair (SPL84): corrects splicing mutations-
Phase 2 DNA

replacement

* Gene Editing: experimental but promising
(CRISPR/Cas9)

 PTC Readthrough agents (e.g. Ataluren): limited
success in CF

L4
MRNA
replacement/
repair

Gene editing

Potentiators/ correctors

and combinations

* New CFTR correctors _g_e.g. SION-109, SION-451,
SION-719)- target specitic protein sites (Phase 1)

Allen et al, Nat Commun. 2023; CFF- Drug Development Pipeline

Amplifiers

CFTR modulators



Pulmonary and Extrapulmonary
Impact of CFTR Modulators

Improvement in FEV,, reduce PEX, hospitalizations, mortality

Reduces chronic infection and inflammation

Improves BMI, pancreatic function, Gl, liver disease and fertility

Emerging evidence: apparently safe in
pregnancy

Vanzacaftor + tezacaftor + deutivacaftor (Alyftrek) >

Elexacaftor + tezacaftor + ivacaftor (Trikafta) »

Ivacaftor (Kalydeco) »

VANZ/TEZ/DEU: once-daily, comparable
efficacy to ETI, potential broader reach

Lumacaftor + ivacaftor (Orkambi) »

Tezacaftor + ivacaftor (Symdeko) »

O’Sullivan BP & Freedman SD. Lancet 2009;Davis Am J Respir Crit Care Med 2006; Tiddens Proc Am Thorac Soc 2007; Walkowiak. Eur J Gastroenterol Hepatol 2008, Colombo Pediatr Gastroenterol Nutr 2006;
Keating et al, www.thelancet.com/respiratory 2025; CFF- Drug Development Pipeline


http://www.thelancet.com/respiratory%202025
http://www.thelancet.com/respiratory%202025

"Science is not finished until it's communicated—

and it makes a difference”
Sir Mark Walport 2013

The science behind CFTR wasn't finished when the gene was
discovered—it was finished when that discovery was
transformed into treatments that changed the lives of people
with CF

Future Directions

Theratypes & Theranostics Need for
» Theratypes: CFTR variants grouped by their » Next-gen modulators
effect on protein function » Gene therapies for non-responders
» Theranostics: Personalized testing of drug » Universal access and long-term

response on patient-derived tissue (e.g., rectal outcome data
organoids)



Post Infectious Bronchiolitis Obliterans: Risk Factors,
Diagnostic Challenges, and Biomarkers

Post Infectious Bronchiolitis Obliterans Workshop
June 30, 2025. Barcelona, Spain
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RS s Hospital de Nifios Dr. Ricardo Gutiérrez P
Buenos Aires, Argentina
Canadd HOSPITAL DE NINOS

ateper@gmail.com RICARDO GUTIERREZ



Bronchiolitis
Obliterans

Etiology

Adenovirus
Viral infection Influenza
Measles

Bordetella Pertussis

Bacterial infection Mycoplasma Pneumoniae

Bone marrow

Transplants g

Gastroesophageal reflux

RA

Connective tissue disease Eschlerodermia

Fumes inhalation

Idiopathic

Kurland G, Michelson P. Pediatr Pulmonol. 2005;39:193-208



Identification of the Genetic Basis of PIBO

HYPOTHESIS

Genetic
predisposed

patient EYY
—_— |

4
— e T

OBJECTIVE

To identify genetic variation/s associated with PIBO




Identification of the Genetic Basis of PIBO
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Risk Factors and Diagnosis Criteria for PIBO

Risk Factors
Adenovirus = | e During initial infection:

: | Mechanical ventilation

Duration of fever
/) \.}
‘//V; “€>Ov \ -~ Severe and prolonged hypoxemia

Length of hospitalization

9@) { bersictent . ] * Male
i ersistent symptoms . c 0nc
{ Regression symptoms ] yue * Genetic predisposition
Health J { PIBO ] . . . .
[ i Criteria Diagnosis

* Positive PIBO Clinical Score (> 7 points)
o Severe lower airways acute infectious event
in a previously healthy child (4 points)
o Adenovirus (3 points)

o HRCT: mosaic pattern (4 points)
* Persistent, severe and fixed airflow
obstruction
e Exclusion of differential diagnosis

Modified from Mazenq J et al. Paediatr Respir Rev. 2024;52:58-65



Post Infectious Bronchiolitis Obliterans: Risk Factors,
Diagnostic Challenges, and Biomarkers

Rare in developed countries, but not THAT rare in South America

Chronic respiratory insufficiency: severe and fixed bronchial obstruction, and severe alterations of the
elastic properties of the lung

Strongly associated with Adenovirus (young) and Mycoplasma (older)

Immune host responses are involved in its pathological injuries

A genetic predisposition may explain the susceptibility in certain populations and its geographical
distribution

Previously healthy, severe lower respiratory infection, chronic respiratory symptoms, pulmonary images and
Function Tests compatible



Recent advances in PCD genetics and
oty Buropean Respiratory Diseases Overlap Synd romes
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Motile ciliopathies

Hydrocephalus ‘ Upper respiratory tract infections (e.g. Rhinitis, Sinusitis, Nasal polyps)

Female infertility
Male infertility
h\_- 4‘/
- g r Healthy
® &
PCD (e.g. Hydin)

Motile ciliopathies. Nat Rev Dis Primers 6, 77 (2020)



PCD is not a single genetic disorder but a term that summarizes
a clinically and genetically heterogeneous group of diseases

ODA:

DNAHS5, DNAH11, (DNAH)Y),
DNAI1, DNAI2, DNAL1,
NMES8, CCDC103, LRRC56

Radial Spoke:
RSPH1, RSPH4A, RSPH9, RSPH3,
DNAJB13, RSPH23, NMES5

ODA docking:

CCDC114, ARMC4,
CCDC151, TTC25, CLXN,
DAW1, LRRC56

N-DRC:
DRC1, DRC2, DRC4

CP:

HYDIN, SPEF2, STK36,

CFAP46, CFAP54, CFAP74,CFAP221
Preassembly Factor:
DNAAF1, DNAAF2,
DNAAF3, DNAAF4,
DNAAF5, DNAAFG6,
DNAAF7, DNAAF11,
SPAG1, CFAP298,
CFAP300, TTC12

MIPs:
CCDC11 (CFAP53), ENKUR, WDR16
(CFAP52), MNST,

Ciliogenesis defects:
CCNO, MCIDAS, OFD1, NEK10, DYNC2H1,
TP73, IFT74, TUBB4B, FOXJ1, TALPID3

96nm Axonemal Ruler:
CCDC39, cCDC40 Other:
CBY1, RPGR, GAS2L2, CFAP57

Most PCD variants are inherited as autosomal recessive disease
traits. However, we recently reported X-chromosomal recessive and
autosomal dominant de novo disease mechanisms



KIAA0586/TALPID3-mutations result in a novel combined
ciliopathy (primary and motile ciliopathy)

Primary ciliopathy Motile ciliopathy
(e
Ocular manifestions Upper respiratory ‘: ‘:-’
tract disease
. B
Facial anomalies - ~
Cognitive Lower respiratory
impairment tract disease
Taudien et al., 2025, iScience 28, 111670 4
February 21, 2025 © 2024 The Author(s). Published by Elsevier Inc.

https://doi.org/10.1016/).isci.2024.111670



Syndromic PCD variants also have defects of non-motile cilia

FOXJ1 (dominant de novo),

- S TUBB4B (dominant de novo),
Retinitis pigmentosa (RPGR) MCIDAS. CCNO

Joubert syndrome Cognitive Dysfunction Jeune thoracic dystrophy
(CBY1, TALPID3) (OFD1) (DYNC2H1, IFT74)



Genotype-Phenotype-correlations

A European Respiratory Journal
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In vitro ciliary transport assay a novel tool
to establish PCD diagnosis

Question & Methods

b Pﬁ [ -{ ) Candidate genes encoding \\\ Pathogenic variants
Al [@{_O\\ o) UE '\ o proteins of the ciliary affecting the
W\ JJ\: ! 1.‘.( [P\A N T3 C1d projection I C1d projection
1 Py T A o e S it A s
5ol b 0 QUJ‘{‘?‘ o f%e ‘ * «
I‘ o hrr?\” K CFAP46 (n=1)
)} } I ) CFAPS4 (n=4)
row CFAP74 (n=3)
Inclusion criteria (n=920): CFAP221 (n=1)
- recurrent infections of the upper and lower airways

- no disease-causing variants in known PCD genes
- situs solitus

C1d-defective PCD
Why is it overlooked?

Clinical and diagnostic findings

-
PCD diagnostic algorithm
ERS 2017
PICADAR Nasal NO High-speed Transmission
predictive score production rate videomicroscopy electron microscopy
normal narmal normal normal
in-vitro ciliary transport assay
C1d-defective PCD highl likel impaired ciliary transport
PCD individual ‘gnly unfikely =PCD
L
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' Eur Respir J 2024; 64: 2400790
Genetic testing in-vitro ciliary



Pathogenic variants in CFAP46, CFAPS54, CFAP74, and CFAP221 cause
Primary Ciliary Dyskinesia with a defective C1d projection of the central

apparatus

a)

Mean Ciliary Beat Frequency (CBF) in
CFAP46- and CFAP54-variant

individuals do not differ significantly
from healthy controls

b)

Mean velocities of fluorescent particles
are significantly reduced in ALI-inserts
from CFAP46- and CFAP54-variant

individuals

30 days of differentiation

ALl-cultured respiratory epithelium Application of fluorescent particles Ciliary transport assay
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Take home message for PCD diagnostics

1) Nasal NO-Measurement (Screening); Cave in ca. 15% normal

2) High-speed videomicroscopy for evaluation of beating pattern (needs expert,
frequently false abnormal, can be normal)

3) Immunfluorescence microscopy is better than transmission electron
microscopy

4) in vitro Ciliogenesis (including particle tracking) new gold standard

5) Gene Panel: Best Test, but not all PCD genes are discovered

Eur Resp. J 121:616-622, 2009



Many thanks

If you need support for
PCD diagnostics,

ERN LUNG PCD Core will
try to help!

Heymut.Omran@ukmuenster.de



Lung and Diaphragm Point-
of-Care Ultrasound (POCUS)

Sigmund Kharasch, MD
Director, Pediatric Emergency Ultrasound
Massachusetts General Hospital, Havard Medical School




- | # - P
s 1 5|7,
Lung Ultrasound -Qﬁ i
‘ )

Scanning Zones

» Discussion of lung artifacts-A-lines, B-lines, scanning zones

» Applicafions: pneumothorax, pneumonia, pleural effusions, pulmonary edema,
bronchiolitis

» | ung ultrasound can safely substitute for CXR for pneumonia

Lung ultrasound is more sensitive than CXR for the diagnosis of PTX, pleural

J

Az
\\ Pneumonia Pleural effusion Bilateral B-lines-Pulmonary edema



FORMATION OF THE DIAPHRAGM
Sth week 7th week 4th Month

Diaphragm (:3°

A
NS 5// X g
| -|- r ' I Forms from:
1. Septum transversum > Tendinous part of diaphragm

2. 2 pleuroperitoneal membranes
3. Peripheral body wall muscle } —» Muscular part of diaphragm
4. Mesentery of oesophagus —» Crura of diaphragm

= Discussion of diaphragm development-central tendon and costal
diaphragm at the zone of apposition

» Applicafions of diaphragm ultrasound: Asthma, ventilator-induced
diaphragm dysfunction, COPD, trauma, bronchiolitis, acute dyspnea

» ? US approaches-1.Anterior subcostal approach, evaluates diaphragm
excursion in M-Mode

1 Dist 2.56 cm
Time 520 ms
Slope 4.93cm/s
Dist 2.42cm
Time 540 ms
Slope 4.48 cm/s

3 Dist 253¢cm
Time 370.ms

Slope 6.83cm/s
4 Dist 2.82cm

Diaphragm

Subcostal Approach Diaphragm with M-mode line M-Mode measurements



/one of Apposition
Approach

®» The region of the diaphragm that abuts the lower rib cage (lower 6 ribs) constitutes the ZOA

» As the central tendon does not extend to the ZOA, allows direct assessment of diaphragm
contraction with POCUS. The diaphragm on POCUS appears as a 3 layered structure, bordered
and peritoneal membranes.

» Whep'the diaphragm contracts, it shortens and thickens

End-Expiration End-Inspiration

LOA Approach At FRC AT TLC



Measurements of Diaphragm
Thickening and Thickening Fraction

DTF=TDI-INSPIRATION - TDI-EXPIRATION /TDI-EXPIRATION X 100

CME REVIEW ARTICLE

Measurement Thickening Fraction || :

(dTF) - y | The DTF is an index of muscle shortening during contraction.
! — =1 Calculated as the percentage increase in thickness during
Review of Point-of-Care Diaphragmatic Ultrasound in e | [nspiretion.
" dTF= g i
Emergency Medicine S = 0-6mos 7mos-lyr  2-4yrs  5-8yrs
Bafkgr Ound, Technl" qUQS, Afh."evmg Cﬁmpemncy, Resear Ch', :;‘;’:-Z;_g;z :‘;“3- :ﬂ_:e;(gaz;i : X — = _ :iezimup 1 :ieziroup 2 :iezimup 3 :ie“imup 4
and Recommendations 39.1% 78 | -

1 Tdi-insp (mm) 2,07 (0.40) 209(SD040) 169 (0.30) 1.72 (030)

xpiration 4 Tdi-exp (mm) 1.64 (0.30) 1.67 (0.30) 1.38 (0.20) 1.42 (0.20)

Sigmund J Kharasch, MD,*1} Sonja Salandy, MD),§ Paloma Hoover, R4, | and Virginia Kharasch, MDY - dTE (%) 254(1040)  252(8.30) 228(1090)  213(7.10)

Adult Values Duyndam A. Reference values of diaphragmatic
. dimensions in healthy children. EJP-2023

Diaphragmatic area Parameter and test Mean normal Pathologic values Reference

values + SD

.
e -I- I C E e rg e I l Cy C O re Zone of apposition  diaphragmatic thickness 2.7+0.5mm <2 mm Gottesman et al. [26], 1997
| I I I . e 8 &
thickening fraction 37+9% <20%




CONGRESS HIGHLIGHTS -
THORACIC IMAGING

R. Paul Guillerman, MD
Professor of Radiology, Chief of Thoracic Imaging
Department of Radiology
Cincinnati Children’s Hospital Medical Center
Cincinnati, Ohio USA

" Cincinnati ,
. ﬁ , @CincyKidsRad , facebook.com/CincyKidsRad b Chlldren S
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Dynamic Airway CT

Simultaneous imaging of the airways, lungs and blood vessels
throughout the respiratory cycle achievable with the latest CT scanners

Acceptable radiation dose

No sedation or intubation required

Guides management and reduces need for potentially risky diagnostic
bronchoscopy




Multifocal expiratory central airway collapse revealed by
dynamic airway CT in a 21-month-old

Inspiration Expiration Q




Emerging Thoracic MRI Techniques

« Ultrashort echo time (UTE) MRI
— Much better depiction of lung detail compared to conventional MRI

* Hyperpolarized gas MRI

— Can provide quantitative information on regional lung ventilation and gas-
exchange

* Dynamic MR lymphangiography
— Allows direct visualization of the central conducting lymphatics and
lymphatic flow




16-year-old with acute myelogenous leukemias on induction
therapy with invasive pulmonary aspergillosis

UTE MRI




11-year-old girl with cystic fibrosis

UTE MRI Ps




129Xenon MRI of 12-year-old with acute myelogenous leukemia

revealing extensive ventilation defects due to post-transplant
bronchiolitis obliterans

/o)

Ventilation Distribution

@ O o= NN W
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Lung Volume Fraction (%

0.36 0.52
Normalized Ventilation




Dynamic MR lymphangiography revealing upper thoracic duct
occlusion and peribronchial chylolymphatic reflux in 11-year-old
post-Fontan procedure with plastic bronchitis
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