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[OS- Endikasyonlar

® Epidemiyolojik ¢alismalar: Akciger fonksiyonlarinin izlemi

® Kronik akciger hastaliklarinin tanisi, hastaligin agirliginin

belirlenmesi, tedavi yanitinin degerlendirilmesi ve uzun stireli
takibi
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® Brons asiri duyarlilig
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Epidemiyolojik Calismalar

® Aktif kooperasyon gerektirmez, kisa sureli: Buylk hasta
gruplar1 ve uzun stireli 1zlem

® Yasa bagl akciger fonksiyonlarindaki kaybin
derecelendirilmesi

® (Cevresel etkenler ve 1laglara bagl olusan akciger
hastaliklarinin tesbiti ve 1zlemi

Oostveen E. et al. Eur Respir J 2003; 22: 1026-1041
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Spirometry and Impulse Oscillometry in Preschool Children: Acceptability and Relationship to
Maternal Smoking in Pregnancy.

Kattan M, Bacharier LB?, O'Connor GT2, Cohen R?, Sorkness RL*, Morgan W®, Gergen PJ%, Jaffee KF7, Visness CM’, Wood RA®, Bloomberg GR?, Doyle §*,
Burton R*, Gern JE®.

* Hamulelikte sigara ig¢ilmesinin ge¢ donem
akciger fonksiyonlarina etkisi ve IOS-
spirometri karsilastirilmasi

Kotinin Kotinin
<2mg/ml (>2mg/ml

4 yasg
* 2005-2007” de 3. trimesterde olan gebeler: e 029 019
609 bebek : 3, 4 ve 5. yasta IOS ve spirometri RS 1.19 1.25 0.12
- kord kam kotinin diizey1 X5 -0.51 -0.54 0.30
AX5 5.49 5.44 0006
® Kord kanindaki kotinin seviyesi 4 ve 5

yastaki yliiksek AX diizeyleri ile iligkili, ancak > vas FEVELD 0L SLate R
spirometri 1le 1lisk1 yok RS 1.10 1.14 0.15
_ X5 0.44  -0.47 0.08

. . . L. g .
Sonug: IOS sigara maruziyetine bagh akciger e o L 5005

fonksiyonlarindaki kayb1 gostermede
spirometriden daha hassas.

Kattan M et al. J Allergy Clin Immunol Pract. 2018 Feb
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ORIGINAL ARTICLE: ASTHMA WILEY "#_

Impulse oscillometry at preschool age is a strong predictor of
lung function by flow-volume spirometry in adolescence

® Okul 6ncesi donemde [0S sonuclari ile adélesan donemdeki
spirometr1 arasindaki 1ligki

® Term dogum, <6 ay bronsiyolit nedeniyle yatis oykisu olan
64 cocuk

® 5-7yasta IOS ile, 11-13 yasta spirometri ile solunum
fonksiyonlar1 ve 11-13 yasta uygulanan anketler ile astim,
allerjik rinit, atopik dermatit ve sigara maruziyeti

Lauhkonen E et al. Pediatr Pulmonol. 2018;53:552-558.
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ORIGINAL ARTICLE: ASTHMA WILEY '#_

Impulse oscillometry at preschool age is a strong predictor of
lung function by flow-volume spirometry in adolescence

I I R R

R5 z-skor -0.05 (0.70) -0.30 (0.02) -0.37 (0.002
X5 z-skor 0.37 (0.003) 0.53 (<0.001) 0.30 (0.02)
X5, adolesan donemdeki spirometri i¢in bagimsiz bir prediktor. (p < 0.001)
Okul 6ncesi donemdeki IOS addlesan dénemdeki spirometri ile korele

[0S yasla birlikte gelisebilecek periferik hava yolu hastaligini ve spirometrideki
obstruktif bulgular predikte edebilir

Lauhkonen E et al. Pediatr Pulmonol. 2018;53:552-558.



[OS-Astim

® Astimin tanisi

® Erken tedavi yanitinin degerlendirilmesi: Reversibilite,
bronkoprovokasyon

® Astim agirliginin ve fenotiplerinin belirlenmesi
® Kontrol seviyesi
® Alevlenme

® Astimin uzun sureli 1izlemi

Santos K et al. Paediatric Respiratory Reviews (2017)



[OS-Astim tanisi

L | Jememes] ] ] B ] ] ]

B 0 T N ) )

Komorow et FEV1 1.35 0.76 1.90 0.59

al 2012 R5 73 66 2.14 0.40

R20 62 65 1.77 0.57

AX 67 69 2.16 0.47

Shi et al. - - - 1.0 0.5* X5 71 79 3.38 0.36

2012 R5 68 59 1.65 0.54

R5-20 66 82 3.66 0.41

AX 86 75 3.44 0.18

Fres 59 66 1.73 0.62

Shin et al. FEV1 80 72 2.85 0.27 R5 87 62 2.28 0.20
2012

Yoon et al. FEV1 69 74 265 041 X5 68 72 2.42 0.44

2014 R5 57 65 1.62 0.66

® RS astmatik ¢cocuklar1 astim olmayanlardan daha 1y1 ayiriyor : daha sensitif.

® X35, R5-20 astim1 dislamada 6nemli: daha spesifik.

Santos K et al. Paediatric Respiratory Reviews (2017)



Impulse oscillometry and spirometry
exhibit different features of lung function in
bronchodilation

® 5-9yas 575 astim tanil1 ya da astim stiphesi olan ¢ocuklarin

bronkodilator cevaplarinin spirometrik ve osilometrik olarak
olarak karsilastirilmasi

® Osilometrik BDR RS ya da X35’ te 2SD dan fazla degisim
olmasi, spirometride FEV1’ de %12 artis olmasi

® Hastalarin: %18: Spirometrik BDR+
%9: Osilometrik BDR+
%38: Herikisi +
%065: Herikisi -

Sheen YH et al J Asthma. 2018 Jan 4:1-9.



Impulse oscillometry and spirometry
exhibit different features of lung function in
bronchodilation

® Bazal FEV1, R5 ve X5 degerleri
BDR ile korele. . )

re)

o O T H 0[‘ %
iRl LR % %%?

Negative for both BDRs

? v, - D ® ®
® Sadece osilometrik BDR pozitif o o s e miimens DR
e e ] Positive for both BDRs
olan grupta yas daha kiigiik. (p <
0.001).

® Bazal solunum fonksiyonlari 1y1
olan grupta osilometrik BDR
yanit1 daha yiiksek.

o

Lung function test value (Z sco

I I 1 I
FEVI/FVC FEV1 RrsS XrsS

® JOS kullanimi spirometri ile saptanamayan kiiciik havayollar1 asiri
duyarliligim1 gostertir.

Sheen YH et al J Asthma. 2018 Jan 4:1-9.



Methacholine challenge in young children as
evaluated by spirometry and impulse oscillometry

® Metakolin bronkoprovokasyonu sonrasi spirometrik ve
osilometrik sonuclarin karsilastirilmasi

® 3-6 yas tekrarlayici whezing olan 48 ¢ocuk

® 0.1,0.5, 1.3 ve 2.9 mg devamli nebulizasyonla metakolin,
her dozdan 2 dak sonra spirometri ve 1OS.

Schulze J et al. Respiratory Medicine (2012)



Methacholine challenge in young children as
evaluated by spirometry and impulse oscillometry

® Metakolin provokasyonu sonrasi RS
ile FEV1 ile korele

5

:

® Spirometri ve IOS karsilastirildiginda
FEV1’ de %20’lik diistise neden olan
metakolin dozu IOS grubunda daha
diisiik. (0.48 mg vs 0.28 mg).

Change from baseline (% pred)
8

3

3

e=FEV1, ® =R5

®* JOS kiiciik cocuklarda bronkoprovokasyon icin daha kolay, daha hassas

Schulze J et al. Respiratory Medicine (2012)



[OS-Astim agirlig1?



Use of Impulse Oscillometry System in Assessment
of Asthma Severity for Preschool Children

® Okul 6ncesi cocuklarda IOS’ un astim agirhig ile korelasyonunun
belirlenmesi

® 162 hasta (2-5 yas)

® Agirlik stmiflamasi; oral steroid gerektiren alevlenme riski,
kullanilan steroid dozu ve ikisinin kombinasyonu

® 4 hafta boyunca aldig1 tedavi, ebeveyn anketleri ve I0S 6lciimleri.

Shin YH et al. Journal of Asthma, 2013



Use of Impulse Oscillometry System in Assessment
of Asthma Severity for Preschool Children

intermitan Hafif persistan Orta-agir persistan
n (%) (%) (%)

Alevlenme riskKi 29 (%18) 68 (%42) 65 (%40) 0,55
X5 z-skor 0.93 1.40 1.46
Tedavi 18 (%11) 82 (%50) 62 (%38) 0,008
X5 z-skor 0.64 1.46 1.37
Kombine siniflama 7(%D) 57 (%3bH) 98 (%60) 0,019
X5 z-skor 0.28 1.40 1.38

® XS5 z-skorlar1 intermitan astimda hafif/orta/persistan astima gore daha diisiik (ilag
ve kombine siiflamaya gore)

® Okul 0ncesi ¢ocuklarda X5 intermitan ve persistan astim ayriminda kullanilabilir.

Shin YH et al. Journal of Asthma, 2013



[OS-Astim fenotip?



Asthma phenotypes and lung function up to 16 years of
age—the BAMSE cohort

J. Hallberg"®*, P, Thunqvist"®®* E. S. Schultz', I. Kull™*?, M. Bottai', A.-S. Merritt"*, F. Chiesa®,
P. M. Gustafsson®’ & E. Melen'?®

® Prospektif dogumsal kohort, n: 2237

® 8 vyas spirometri, 16 yasta IOS ve spirometri

® 4 grup: .1. Astim semptomu olmayan (referans grup): 1928
2. Erken gecici astim (<4 yas): 139
3. Erken persistan (<4 yas ve 16 yasta astim): 61
4. Geg baslangicl astim: 109

Hallberg J et al. Allergy 2015;



Asthma phenotypes and lung function up to 16 years of
age—the BAMSE cohort

J. Hallberg"®*, P, Thunqvist"®®* E. S. Schultz', I. Kull™*?, M. Bottai', A.-S. Merritt"*, F. Chiesa®,
P. M. Gustafsson®’ & E. Melen'?®

®* AX, R5ve R5-20 degerlen astimda referans gruptan ytiksek.

En yiiksek degerler persistan astim grubunda

® ]OS yasa ve hastalifin siiresine gére whezing fenotiplerinin

fizyolojisini gostermede oneml.

Hallberg J et al. Allergy 2015;



[0S-Astim kontrol seviyesi?



Peripheral airway impairment measured by oscillometry
predicts loss of asthma control in children

Yixin Shi, MS,® Anna S. Aledia, BS,** Stanley P. Galant, MD,*' and Steven C. George, MD, PhD®®%9  [rvine and Orange,
Calif

* Astim kontrolii kiiciik havayollar ile iliskili, IOS’ un astim kontroliinii
gostermedeki yeri

® 7-17 yas 54 kontrol altinda astim1 olan hasta spirometri ve 10S bazal
degerlendirme

¢ &-12 haftalik 1zlem sonrasi:
Kontrol altinda astim(C-C): 38 hasta (%70)
Kontrol altinda olmayan kontrol C-UC): 16 hasta (%30)

® 2 grup arasinda FEV1/FVC disindaki bazal spirometrik paramatreler
acisindan fark yok

J Allergy Clin Immunol 2013



Peripheral airway impairment measured by oscillometry
predicts loss of asthma control in children

Yixin Shi, MS,® Anna S. Aledia, BS,*® Stanley P. Galant, MD,*f and Steven C. George, MD, PhD*?®9  Jrvine and Orange,
Calif

A B C D
R5 R20 R5-20 AX
5(cmH20) <0.01 2L = I oy w I
1T - - - 1\ s
R5—20(CmH20) 07 2 <001 . c-C C-uc . c-C c-uc . c-C Cc-uc c-C C-ucC
R5 R20 R5-20 AX
:,‘szTT:Tli -
AX(cmH20) 4.1 13 <0.01 g ‘ 5 1z
7| S e e e "+ B
L | =1 =7
c-C c-uc c-C c-uc c-C Cc-uc c-C c-uc

® Sonug: [0S astim kontroliiniin bozulacag: riskli potansiyel hastalar1 predikte
edebilir

J Allergy Clin Immunol 2013



[OS-Astim Alevlenme

Impulse oscillometry in acute and stable
asthmatic children: a comparison with spirometry

Sehra Birgul Batmaz MD, Semanur Kuyucu MD, Tugba Arikoglu MD, Ozlem
Tezol MD & Ayse Aydogdu MD

® Akut ve stabil astimda IOS ve spirometri iliskisinin
gosterilmesi ve saglikli kontrollerle karsilastirilmasi

® 6-17 yas, 35 astim akut alevlenme, 107 stabil astim ve 103
saglikli kontrol

* Stabil ve atak déneminde spirometri ve 10S

J Asthma 2015



Acute asthma

Stable asthma

Healthy control

Parameter (n= 353} (n= 107} (= 103} Acute vs. stable
Baseline measurements
Zrs (kPal ! 8} 092027 078023 0.69+0.22 0.008
E5 (kPal’ ! &) 0.86+0.24 0.74 £022 067019 013
Rll (kPal '5) 0.68 +0.27 0.61 017 035 +0.16 .154
E15 (kPal’ '5) 0.56+0.15 057015 049 +0.14 0.808
B2} (kPal 15]- 0.51 +0.15 056 +£0.15 046 +£0.12 0178
R5—R20 (kPaL ' 5) 0352018 0.24 +£0.10 018011 =101
X5(kPal 's) —0.29+0.15 —0.22 +0.09 —0.19+0.1 0.002
X10 (kPaL 's) —0.2+0.12 —0.11 £0.07 —0.08 £0.18 0.001
X153 (kPaLl s) —0152009 —0.09 £0.07 —0.06 £0.07 =101
X20 (kPaL s 0.01 £0.07 —0.01 £0.6 —02+06 0.06
Fres (Hz) 23,94+ 6.14 18.87 + 5,88 15.13£3.72 0014
AX (EPal) 2162202 179 +1.25 1.23 +1.02 =101
FEV1 (%) H3.5+19.5 957+ 132 1059+139 o112
FEVI/FVC 72.51 1045 BO53 7949 BT 5B+ R.75 =101
Acute asthmatic vs. stable asthmatic
Sensitivity  Specificity  Cut-off
AUC (%) (%) (%) p Value AUC
AZS 0.572 40 80.4 <255 0.24 (.440
AR5 0.720 713 HE.H <297 0.002 (L715
AR10 (.6ES H2.9 65.2 <253 0.004 (0,700
AR15 0.517 289 76 <38 0.72 514
AR20 .505 77.1 9.3 <19.0 0.93 (0345
ARS—R20 0.530 97.1 22.6 <41.3 0.57 0.531
AXS 0.610 fi6.3 56.7 =324 0.3 (h.505
AX10 .599 45.3 fi6.2 =245 0.070 (.535
AX15 0.341 53.4 65.3 =70 0.081 (.504
AX20 (0.435 65.3 65.4 <314 0.7237 (.643
AFres 0.637 B5.7 43 <26.1 0.008 (544
AAX 0.780 77.1 B5.4 <32.4 <(1.0001 (0.840
AFEV1 0.725 62.9 8.5 =11.7 <(1.0001 (0,790
AFEV1/FYC (.589 40 HE.8 =11 .15 0.647
AMMEF 0.431 43.5 66.7 =303 0.06 0467

® Tiim IOS ve spirometri
parametreler1 akut atak ve stabil
astimi1 ayirt edici

® AX en yiuksek AUC degerine
sahip. (sensivite % 85 sensivite,
spesifite % 79.2)

® Kiicuk havayollarini1 gosteren

parametreler astim alevlenmeyi
belirlemede daha gli¢lu.

Batmaz SB et al. J] Asthma 2015



Impulse Oscillometry as a Predictor of
Asthma Exacerbations in Young Children

Johannes Schulze? Silke Biedebach? Martin Christmann® Eva Herrmann®

Sandra Voss? Stefan Zielen?

® 4.7 yas, 75 intermitan astim:

® Bazal spirometri
* I0S
® Metakolin provokasyon testi (spirometri)

® 1 yil boyunca 6 telefon goriismesi ile alevlenme semptomlari

Respiration 2015



Alevilenme
olan

FEV1 % 104.2
+18.8
FEV1/FVC % 88.8 £9.7

PD20 met, mg 0.27 £0.49

R5, kPa x |*1x s 0.84 +0.19

X5, kPa x |*x s -0.32 £0.12

R5-20, kPa x [*xs 0.30 +£0.12

Alevlenme
olmayan

110.2 £20.6

90.2 £+11.8

0.45 £0.63

0.66 +0.15

-0.24 £0.11

0.42 £0.13

0.10

0.41

0.18

<0.001

0.01

<0.001

RS, X5, R5-20
alevlenme olan
grupta ylksek

* JOS ile dlciilen havayolu rezistans: alevlenmeyi predikte etmede

FEV1 ve metakolin provokasyon testinden daha ustlindiir.

Schulze et al. Respiration 2015



[0S-Uzun siireli izlem?



Impulse oscillometry versus spirometry in a long-term study
of controller therapy for pediatric asthma

6-14 yas 252 astim, 48 haftalik 1zlem,
flutikazon, flutikazon-salmeterol
kombinasyonu ve montelukast kullanan
hastalarda spirometri ve I0S
karsilastirilmasi

[k 12 haftalik tedavi sonrast flutikazon
ve kombinasyon tedavisi ile
spirometride diizelme, AX’ te diisme

Sonraki 9 ayda spirometri
parametrelerinde degisim yokken, uzun

stirel1 1zlemde AX dususi devam ediyor.

I0S astimda daha uzun bir periyotta
devam eden iyilesmeyi gosterebilir.

Fluticasone
Combination

Montelukast
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Larsen GL et al. J Allergy Clin Immunol 2009



[0S-Kistik Fibrozis

® Kistik fibroziste solunum fonksiyonlarmin takibinde ilk tercih
spirometri

® Spirometri yapamayan kiiclik ¢ocuklari solunum fonksiyonlarmin
1zlenmesinde onemli

® Kistik fibrozishi ¢ocuklarda R, Fres, AX yiiksek, X 1se saglam
cocuklardan daha diisiik

® Akut alevlenmede inflamasyona bagli kompliyansin azalmasi ve
kiiciik havayolu obstriiksiyonu sonucu havayolu rezistansi artarken,
tedavi ile azalir.

Gangell CLet al.Eur Respir J. 2007



Evaluation of Children With Cystic Fibrosis by Impulse
Oscillometry When Stable and at Exacerbation

Ayfer Sakarya, mp,' Zeynep S. Uyan, mp,2* Canan Baydemir, rho,2 Yonca Anik, mo,* Ela Erdem, mp,>
Yasemin Gokdemir, wp,” Bulent Karadag, mp,” Fazilet Karakoc, mp,” and Refika Ersu, mp°

® Prospektif kesitsel, KF’ da solunum fonksiyonlarinin stabil ve
alevlenme doneminde 10S ile degerlendirilmesi

® 3-18 yas 43 KF tanil1 hasta, 45 saglam ¢ocuk

* 3 aylik periyotlarla <6 yas I0S, >6 yas hastalar 10S ve
spirometri

® Alevlenmesi olan hastalarda alevlenmede ve tedavi bitiminde
spirometri ve I0S

Pediatric Pulmonology 51:1151-1158 (2016)



Evaluation of Children With Cystic Fibrosis by Impulse
Oscillometry When Stable and at Exacerbation

Ayfer Sakarya, mp,' Zeynep S. Uyan, mp,2* Canan Baydemir, rho,2 Yonca Anik, mo,* Ela Erdem, mp,>
Yasemin Gokdemir, wp,” Bulent Karadag, mp,” Fazilet Karakoc, mp,” and Refika Ersu, mp°

Patient (n =43) Control (n=45) P-value

Median (IQR:25-75) Median (IQR:25-75)

R5 (kPa/(L/s)) 0.783 (0.607-1.00) 0.616 (0.401-0.736) 0.003

R10 (kPa/(L/s)) 0.658 (0.536— 0.806) 0.538 (0.389-0.681) 0.017

R15 (kPa/(L/s)) 0.610 (0.506-0.737) 0.509 (0.384-0.633) 0.035

R20 (kPa/(L/s)) 0.579 (0.465-0.698) 0.491 (0.368-0.596) 0.033

x5 (kPa/(L/s)) 0.283 (—0.358 to —0.186) 0.192 (—0.267 to —0.138) 0.003

x10 (kPa/(L/s)) 0.146 (—0.206 to —0.069) 0.058 (—0.140 to —0.019) 0.001

x15 (kPa/(L/s)) 0.011 (—0.048 to —0.040) 0.001 (—0.095 to 0.053) 0.001

x20 (kPa/(L/s)) 0.010 (—0.068 to 0.011) 0.054 (—0.014 to 0.112) < 0.001

Fres (1/s) 20.77 (17.6-22.72) 15.62 (11.09-20.91) 0.001

Z5 (kPa/(L/s)) 0.842 (0.652-1.060) 0.663 (0.470-0.796) 0.005

AX (kPa/L) 2.01 (1.02-2.70) 0.92 (0.49-1.97) 0.001
105 (n = 16) Bazeline Al exacerhalion After exacerbation P-value' Povalue”
R3 (kPafiLfs)) 1.020 (0.849-1.151) 1.256 (0.822-1.609) (.B20 (0.747-1.0440) 0.046 0.002
R10 (kPa/(L/s)) 0.823 (0.619-0.931) 0.848 (0.617-1.170) 0.696 (0.382-0.824) 0.173 0.004
R15 (kPa/iL/s)) 0.687 (0.572-0.867) 0751 (0.564-1.041) 0614 (0.541-0.781) 0245 0.007
R20 (kPa/iL/s)) 0.605 (0.519-0.803) 0711 (0.517-0.956) 0573 (0.474-0.729) 0.1l6 0.008
x5 (kPaf{Lis)) 0.257 (~0.39110-0.203) 0.284 {0455 o ~0.181) 0.308 (~0.386 w0 -0.210) (0.600 0.836
x 10 (kPafLfs)) 0.232 (0280 o —~0.146) 0.297 {~0.456 to ~0.182) 0178 (=0.272 o -0.129) (.028 0.013
x15 (kPafLfs)) 0,150 (~0.217 w —0.080) 0.229 {~0354 to ~0.105) 0,104 (0209 (0.062) (.028 0.011
x20 (kPafLfs)) 0036 (~0.131 1w 0.034) 0.065 {(-0.179 1o -0.027) 0,031 (~0.095 1o ~0.004) .344 0.109
Fres (1/5) 22.39 (20.87-23.54) 24.46 (22.0-28.05) 2226 (20.29-23.61) 0.046 0.017
L5 (kPa/(Lish) 1.039 (0.920-1.216) 1.370 (0.853 — 1.726) (0.B98 (0.790 — 1.127) 0.046 0.002
AX (kPaL) 2.96 (1.76-4.06) 4.18 (2.23-6.39) 247 (1.55-374) 0.027 0.020

Pediatric Pulmonology 51:1151-1158 (2016)



[OS-Bronkopulmoner Displazi

® Premature dogum Oykiisii ve neonatal kronik akciger hastaligi

olan ¢ocuklarda R saglam ¢ocuklara gore daha yuksek ve X
daha diisik.

® BPD’ 1 hastalarda BPD olmayan gruba gore Fres, R5-20 daha
yuksek, X 1se daha dustk.

® BPD’ nin agirligi1 artmis havayolu rezistansi ve azalmis
reaktans 1le 1liskili.



ORIGINAL ARTICLE: NEONATAL LUNG DISEASE 1

Lung function after extremely preterm birth—A
population-based cohort study (EXPRESS)

¢ 2004-2007 dogan 22-26 haftalik preterm bebeklere 6.5
yasinda IOS 1le akciger fonksiyonlarinin
degerlendirilmesi

Extremely preterm Controls born at term P-value

Spirometry n=290 n=98

FVC (mL)? 1444 (211) 1592 (210) 0.001

FVC z-score” -0.44 (1.0) 0.3 (1.0) <0.001

FEV; (mL)® 1251 (184) 1435 (183) <0.001

FEV, z-score” -0.72 (1.0) 041 (1.0) <0.001

FEV1/FVC (%) 86 (8.3) 90 (7.4) 0.001

FEV,/FVC z-score” -0.£43(1.1) 0.20 (1.14) 0.02
105 n=151 n=153

Rs (kPa-Lt-s71)? 0.90 (0.18) 0.79 (0.18) <0.001

Rs.20 (kPa-L™t-s7%)p 0.31 (0.14) 0.22 (0.14) <0.001

AX (kPa-L ') 2.54 (1.2) 1.76 (1.23) <0.001

Thunqvist P et al. Pediatr Pulmonol. 2018



ORIGINAL ARTICLE: NEONATAL LUNG DISEASE 1

Lung function after extremely preterm birth—A
population-based cohort study (EXPRESS)

® Extreme pm dogan bebeklerin R5, R5-20 ve AX
degerler1 kontrol gruptan daha ytiksek

® 22-24 /25-26 haftalara gore bakildiginda kiicuik dogan
grupta RS, R5-20 ve AX biiyiik dogan gruptan daha
yuksek ancak fark 1statiksel anlamli degil

* BPD agirligina gore bakildiginda IOS parametreleri
acisindan fark yok

Thunqvist P et al. Pediatr Pulmonol. 2018



Evaluation of lung function on impulse oscillometry in preschool children

born late preterm

Ilkay Er,' Ayla Gunlemez,' Zeynep Seda Uyan,” Metin Aydogan,” Meral Oruc,’ Olcay Isik,' Ayse Engin Arisoy," Gulcan Turker,’

Canan Baydemir® and Ayse Sevim Gokalp'

® Prospektif, 34-36+5 gestasyon haftasinda
dogup, yenidogan servisinden taburcu edilen
hastalar

¢ Astim, konjenital kalp, akciger ve kas
hastaliklar1 calisma dis1

® 3-7 yas 90 hasta ve 75 saglikli kontrol

® Perinatal oykii, astim, akciger enfeksiyonuyla
yatis ve sigara maruziyeti

® Son 2 hafta enfeksiyon oykiisii olan ¢alisma disi

[0S Late-preterm Controls P

children (n=90) (n=735)

Mean SD Mean SD
R5 kPal(L/s) 0.96 0.29 0.88 025 0.028
R10 kPa/(L/s) 0.82 0.20 075  0.19 0.037
R15 kPa/(L/s) 0.76 0.18 072 0.18 0.158
R20 kPa/(L/s) 0.70 0.17 067 017 0197
R5-R20 kPa/(L/s) 0.25 0.17 020 012 0.018
X5 kPa/(L/s) -0.27 0.11 026 011 0.719
X10 kPaf(L/s) -0.15 0.09 -0.12  0.07 0.079
X15 kPaf(L/s) -0.09 0.08 -0.07 0.06 0.091
X20 kPaf(L/s) -0.00 0.08 001 0.05 0337
F... (1/s) 19.57 3.72 1852 469 0.240
Z5 kPal(L/s) 1.00 0.28 091 027 0.030

Pediatrics International (2016) 58, 274278



Lung function development after preterm
birth in relation to severity of
Bronchopulmonary dysplasia

® <32 hafta premature dogum oykiisii, 48 hasta: 23 RDS, 28 BPD
® 6-8 yas ve 13-17 yas spirometri ve IOS

* Addlesan donemde : BPD’ de IOS ve solunum fonksiyonlar
RDS’ den daha kotii

® BPD agirhig arttikca: FEV1, FEV1/FVC)

R 5-20 |

Um-Bergstrom et al. BMC Pulmonary Medicine (2017)



Lung function development after preterm
birth in relation to severity of
Bronchopulmonary dysplasia

® Okul ¢agindan adolesan doneme dogru:

® BPD’de FEV1/FVC distisui ve R5-20 artis1 hastalik agirlig:

1le korele

® Sonuc: Spirometri ve I0S agir BPD’li hastalarda kronik

havayolu obstruksiyonuna gidisi gosterebilir.

Um-Bergstrom et al. BMC Pulmonary Medicine (2017)



[OS-Bronsiolitis Obliterans

® Bronsiolitis obliteransli hastalarda R5 artmais
® X5 saglam ¢ocuklara gore daha negatif

® Bronkodilatasyon sonrasi RS, X5 astimli hastalara gore daha
ylksek



Respiratory reactance in children aged three to five years with
postinfectious bronchiolitis obliterans is higher than in those with asthma

® Postenfeksiydz bronsiolitis obliteransli (PIBO) hastalarda I0S ile havayolu fonksiyonlarinin
degerlendirilmesi

® 3-5yas; 12 PIBO, 135 astim, 35 nonatopik kontrol grubu

® Bazal ve bronkodilatdr sonrasi I0S

® PIBO’ da R3S, X5 degerleri bronkodilatasyon oncesi ve sonrasi diger 2 gruptan daha ytiksek
® PIBO’daki irreversibl kiiciik havayolu obstruksiyonu 10S ile gdsterilebilir

Table 2 Companson of 105 parameters between nonatopic control, postinfectious bronchiolitis obliterans and asthma groups

Variables Nonatopic control (n = 35) PIBO {n = 12) Asthma (n = 135) |:-I
Prebronchodilator
Rrs5, kPa/L/s 2.2 4 32 2.8 £ 472% 26+ 44 0.024
Rrs5, U% pra:l. 121.1 £ 21.8 1779 + 118.4*' 126.1 £ 305 0.012
¥rs5, kPa/L/s 08+ 13 —1.6 £ 23! —-10+1.8 0.002
Xrs5, Go prEd. 105.1 £ 30.8 337.1 + 478.5*%' 130.0 £+ 80.0* <0.001
Postbronchodilator
Rrs5, kPa/L/s 20+ 28 23+ 35 23+ 36 0.107
RFEE,%prEj. 1068 +£ 214 151.5 + 102.1** 115.1 £ 824 0.014
¥rs5, kPa/L/s 07+ 1.3 —0.9 £ 1.0%' 0B+ 1.6 0.016
Xrs5, O pred. 89.9 + 265 200.8 £ 252 6% 96.4 £+ 46.1 0.005

Lee E et al. Acta Paediatr. 2017



Intertisyel akciger hastaliklar:

* [Intertisyel akciger hastaliklarinda R5 kontrol grubundan yiiksek, X5
1se daha diisuik

* Inspiryum-ekspiryum analizleri: X5 ve AX degisimi intertisyel
akciger hastaliklarinda kontrol, astim ve KOAH’ tan daha ytiksek

®* Inspiryum ve ekspiryumdaki X5 degisimi FVC ve DLCO ile korele.

® Artmis inspiratuar reaktans intertisyel akciger hastaliklarinda azalmis

inspiratuar kompliyansini gosterebilir.

Sugiyama et al. Respiratory Medicine 2013



OUAS

® Nazal obstruksiyon sonucu artmis havayolu rezistansi

® RS degert OUAS grubunda daha ytliksek ve apne hipopne indeksi 1le
pozitif, en disiik 02 saturasyonu 1le negatif korele

Zhang J et al. Pediatric Pulmonology 51:426—430 (2016)



Vokal Kord Disfonksiyonu

® Vokal kord disfonksiyonu olan hastalarda laringoskopik muayene
normalken, inspiryum sirasinda impedansta artis
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Komarow HD et al. Vocal Cord Dysfunction as Demonstrated by Impulse Oscillometry. J Allergy Clin Immunol Pract 2013



Noromuskuler hastaliklar

® JOS efor bagimli degil, kas iskelet sistemi patolojilerinde yararl

® SMA’] hastalarda rezistans ve reaktans degerler1 anomal ve 1zlemde
hastalig1 progresyonu 1le kotiilesiyor

® DMD’ de saglikli kontrollere gore R yliksek ve X dusuk. Hastaligin erken
evrelerinde goriilen kontraksiyonlar ve muskiiler dokuda yag birikiminin

olusturdugu havayolu obstruksiyonu sonucu rezistans daha ytiksek,

* [skelet displazilerinde 6zelikle torakoabdominal disfonksiyonu olan
Morquio send grubunda X5 diisiik, R 1se tiim frekanslarda yiiksek: Azalmis
elastisite ve tist havayolu obstruksiyonuna bagl artmis havayolu direnci

® Gauld LM et al. Chest 2014

® Gochicoa-Rangel L. et al.. Pediatr Pulmonol 2016

® Rodriguez ME et al. Pediatric Pulmonol 2010



[OS

® Havayolu ve akciger dokusu mekaniklerini gostermek
amaciyla,

® Diger solunum testleri 1le kombine edilerek ya da,

® Spirometrinin yapilamadigl durumlarda tek basina kullanilir.
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I AT I N R —

| eea ewmo] | s |

Komorow et al 2012 %6.2 %11.2 %18.1 %29.1
Shietal. 2012 - - 1.0* 0.5% 2.7%
Shin et al. 2012 %5.3 - %15.6 - -
Yoon et al. 2014 %20 %24.5 %78

I S = ) S A - B

Komorow et al 2012 0.57 0.65 0.66 0.64
Shi et al. 2012 - 0.81 0.68 0.79 0.81
Shin et al. 2012 0.81 - 0.74 - -
Yoon et al. 2014 0.73 - 0.67 0.73 -

[0S spirometriye uyum saglayamayan cocuklarda yardimci ya da alternatif olarak
kullanilabilir.

® Interestingly, only one study considered that R5 had a satisfactory discriminatory power . In fact, RS appeared to be poorly specific because whenever airway obstruction occurs, either central or peripheral, R5 is increased

® . In the cases in which the patient is unable to perform spirometry properly, IOS can be used as an adjunct, or alternative to spirometry

® In the studies by Shin et al. and Komarow et al. the cut-off points of FEV1 and RS were close.Regardless, the doses of bronchodilator were considerably different,180 and 400 mg .

Santos K et al. Paediatric Respiratory Reviews (2017) 61-67



Sleep Disordered Breathing and Sleep Quality in Children
With Bronchiolitis Obliterans

Zeynep S. Uyan, mp,’* lhsan Turan, mp,2 Pinar Ay, mp,® Erkan Cakir, mp,* Ersin Ozturk, mp,?
Ahmet H. Gedik, up,* Yasemin Gokdemir, mp,® Ela Erdem, mp,® VelatSen, mp,® Bulent Karadag, mp,®
Fazilet Karakoc, mp,® and Refika Ersu, mp®

® BO tanili 21 hasta, Uyku 1le 1liskili solunum
bozuklugu ve akciger fonksiyonlarmin iliskisi
: pediatrik uyku anketleri, PSG, 10S,
spirometri

® BO’ da rezistans degerler1 disiik frekanslarda
daha yiiksek

® Upyku kalitesi kotii, nokturnal hipoksi

® Ortalama O2 konsantrasyonu, desaturasyon
indeksi spirometri, IOS ve PSG ile korele

®* BO’ da artmis nokturnal hipoksi I0OS ve
spirometri ile belirlenen hastalik agirlig ile
korele.

TABLE 5— Correlation of Mean Saturation With Spirometry
and 10S Resuits

T P
FvVC +0.686 0.010
FEV, +0.767 0.002
FEF25-75 +0.614 0.026
X5 kPa/(Lis) +0.644 0.003
X10 kPa/(L/s) +0.675 0.002
X15 kPa/(L/s) +0.659 0.002
X20 kPa/(L/s) +0.660 0.002

TABLE 6—Correlation of Desaturation Index With Poly-
somnography, Spirometry, and 10S Results

r P
Central apnea index -0.698 <0.001
FVC (%) (0.558 0.047
R5 kPal(L/s) - 0.482 0.037
X5 kPa/(L/s) 0.488 0.034
X10 kPa/(L/s) 0.603 0.006
X15 kPa/(Lfs) 0.583 0.009
X20 kPa/(L/s) 0.562 0.012
25 kPal(L/s) +0.506 0.027

Pediatric Pulmonology 51:308-315 (2016)



[OS-Astim

IOS’ un ¢ocuklarda en yaygin kullanim endikasyonu astim

RS, AX, Fres degeri saglikli ¢ocuklara gore yuksek, X5 1se daha
dusuk

En hassas IOS parametrelert RS, R5-R20 ve AX” tir (periferik
havayollari)

Bickell S et al. Chest 2014



