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Bronhopulmonala displazija

* PrieksSlaicigas dzemdibas -> 4% lidz 16 %.

* Attistitajas valstis vairak neka 95 % priekslaicigi dzimuso bérnu 1zdzivo 1idz
pilngadibai. (> 10 miljon1 gada visa pasaulg).
* BPD - 20 % jaundzimuso, kas dzimusie < 30. GN un kermena masu < 1500g

* vairak neka 40 % jaundzimuso, kas dzimusie < 28. gest. ned€las100 %

bérniem - ar 23-25 GN



2020 2021 2022
Dzivi priekSlaikus
dzimusu bérnu skaits 991 989 966
no tiem:
22 ned. 2 1 1
23 ned. 6 8 4
24 ned. 6 10 9
25 ned. 11 13 6
26 ned. 13 11 16
27 ned. 17 13 13
28 ned. 16 24 16
29 ned. 20 24 17
30 ned. 24 32 22
31 ned. 30 43 27
32 ned. 53 41 44
33 ned. 56 62 69
34 ned. 123 103 107
35 ned. 212 179 231
36 ned. 402 425 384

Uzlabojoties agrinai izdzivosanai, ir radies arT ilgtermina risks veselibai.



Bronhopulmonala displazija

¥ BPD - ir hroniska plausu saslimsana
¥ Hronsikas plausu saslimsanas nav BPD

¥ Hroniskas pluasu saslimsanas: BPD

Intersticiala plausu saslimsana,
Pec MAS

Pneimonijas

CF



Bronhopulmonala displazija

» BPD ir visbiezak sastopama un nozimigaka ilgtermina plausu komplikacija,

kas rodas jaundzimuso perioda peéc priekslaicigam dzemdibam
 Turpinas pieauguso vecuma
. Pirmo reizi So slimiba aprakstija Northway 1967. gada
» Kops 1980. g. Uzlabojusies zidainu izkopsana, izdivosana
 ASV katru gadu ir aptuveni 10 000 lidz 15 000 jaunu saslimsanas gadijumu

o “Attistas” - evolucione lidz ar medicinu



BPD- bronhopulmonala displazija
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Pastav problemas ar BPD defineSanu un efektivu
profilakses strategiju



BPD definiciiu izmainas.

1967.9. Northway
1979.9. Bancalari

1988.g9. Shennan

2001.g. NICHD Consensus

2005, Ehrenkanz; BPD Collaborative

2016.9.; NICHD Revised

2019.g.; NRN; Jensen Grading

2020.g. Fenotipu definicija

Definicija
|zstradats termins

O2 nepiecieSamiba 28 dzZives dienas

O2 nepiecieSamiba pec 36 GN

02 > 28 dienam un O2 nepieciesamiba 36 GN;
Viegla —EA 36 GN vai izrakstiSanas bridt
Videji smaga: Fi02 < 30%
Smaga : Fi02 > 30% vai PPH;vai MPV vai nCPAP

sBPD 1.tips; EA -> NCPAP
sBPD 2.tips; EA -> MPV

I pakape: (nCPAP), (NIPPV), vai (HFNC) (=3 L/min)
Fi02- 21% vai NC 1 1idz <3 L/min, kupols O2 at 22-29%,
vai NC < 1 L/min ar fIO2 - 22-70%

II pakapes IPPV (invaziva pozitiva spiediena ventilacija) ar {102
- 21%,nCPAP, nIPPV vait HFNC ar F102 22-29% 02, NC 1 lidz <3
L/min vai kupols ar Fi02 =30% O2 vai NC <1 L/min ar >70% O2.

III pakapes IPPV > 21% O2 un nCPAP, nIPPV vai HFNC ar Fi02 >
30%

llla pakape

1. pakape < 2 Ipm

2. pakape nCPAP/NIPPV/>2 Ipm
3. pakape Invaziva PPV

Parenhimatoza plausSu slimiba
Asinsvadu komponents
Elpcelu slimiba

Svarigakie aspekti un ierobezojumi

Piedavaja rtg stadijas

< 32 nedelas
> 32 nedelas

Pirma visaptverosa definicija.
Gruti izsekot O2

Zidaini, kuriem tiek lietots nCPAP un
maksligas elpinasanas aparats, tika apvienoti.

FiO2 nav ieklauts

Daudz detalizetaka

leklauti jaunaki elposanas atbalsta veidi

Problema ar FiO2 izsekojamibu

Nave laika no 14.dz. dienas lidz 36. GN no
parenhimatozas plauSu saslimsSanas.

Vienkarsota versija. Netika ieklauts FiO2

Pamatojoties uz patofiziologiju




Plausu attistiba

| Mamré Iung 1

icrovascular maturationss f

Classacal and contmued alveotanzatlon

- Saccular stage

Canalicular stage

— Pseudoglandular stage
- Embryomc period :

S5 10 15 20 25 30 35 3 6 9 1234567 ~21 Age
Week Month > Year

Fertilization Birth

https://link.springer.com/article/10.1007/s00441-016-2545-0/figures/12



Plausu attistiba

Branching morphogenesis

6-16 weeks 16-26 weeks 26-36 weeks Adolescence

Embryonic Pseudoglandular Canalicular Saccular Alveolar
Bronchial tubules Acinar tubules Terminal saccules Alveoli

Mesenchymal | : Secretory cell | Club cell
e ry 1 Al2 cell
AT1 cell

Ciliated cell
Y919 Basalcell
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Blood vessel
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BPD attistibas riska taktor

_(}enétiskie faktori1:

¥ (Genetiska
“uznemiba”

¥ Smaga BPD - coms;,

CHST10, DAAMI1, DYDC1, FIGN,
KIAA1468, MDN1, MYOZ1, NID2,
NRXN3, NUPog3, PICALM, ROR1,
SETBP1, SYDE2, TBCiD1, TGFBI,
YLPMi1, ZHX3

x Viriesu dzimums

x Balta/ ne-melna rase

Prenatali

¥ Mates smekésana

¥ Preeklampsija

¥ Placentaras anomalijas
¥ Horioamnionits

x JURG

¥ Chlamidia trachomatis,

ureaplasma urealythica, CMV (

Postanatali
*Astiksija
‘RDS
‘PDA

*Infekcija/sepse
*Skidruma parslodze
*Malnutricija

*MPYV (augsts PIP; zems
PEEP; paaugstinatas kr ->
atelektotrauma,
volumtrauma

*O2 terapijas ilgums
*A vitamina deficits




Patogeneze

Genetic Hyperoxia
Factors
\ B
Premature

Birth

e

Prenatal factors

Preeclampsia
Chorioamnionitis
Growth Restriction
Fetal infection
Smoking, drug use

02'

Infection

Disruption of growth
ol factor signaling pathways

Inflammation

02"

02"

Ventilator
Induced
Injury

Alveolarization

®
# BPD OIVascuIarGrowth
°

Lung Function

Adapted from Robbins 2012 AJRCCM 185:1015



Pirmssurtaktanta era

*Veca “BPD
Plausu bojajums
- atelektazes / hiperventilacijas rajoni
- Smagi elpcelu epitelija bojajumi (hiperplazija,
plakansunu metaplazija)
- Gludas muskulaturas hiperplazija
- Difuza plasa fibroproliferacija
- |ztelkti asinsvadu hipertensivi bojajumi

- Samazinats ieksejas virsmas laukums u
skaits

Courtesy of SH Abman



Surfaktants

PRE-SURFACTANT




Bronhopulmonala displazija

“Jauna” BPD
Distalo plausu dalu attistibas apstasanas

(Arrest of distal lung development)

- Variabla intersticiala fibroproliferacija

- Retak epitelija bojajums

- Samazinata skaita, lielas un vienkarsotas alveolas
( alveolrara hipoplazija, samazinata acinara
sarezgitiba)

- Samazinati, izmainiti, dismorfiski plausu kapilari

- Mazak izteikti arterio / arteriolu bojajumi

- Variabla gludas muskulaturas hiperplazija




>maga BPD

“Veca “BPD “Jauna” BPD
Plausu bojajums Distalo plauétt_l vda!t_J attistibas
apstasanas

- atelektazes / hiperventilacijas
rajoni

ﬁ (Arrest of distal lung development)

. = = : - Variabla intersticiala fibroproliferacija
- Smagi elpcelu epitelija bojajumi

(hiperplazija, plakansunu
metaplazija) - Samazinata skaita, lielas un

ienkarsotas alveolas ( alveolrara
- : : | E > gl =
Gludas muskulaturas hiperplazija - hipoplazija, samazinata acinara
- Difuza plasa fibroproliferacija x sarezgitiba)
: °

- Izteikti asinsvadu hipertensivi b . | - Samazinati, izmaintti, dismorfiski
bojajumi > | plausu kapilari

- Mazak izteikti arterio / arteriolu
bojajumi

* - Retak epitelija bojajums
‘l\

- Samazinats ieksejas virsmas
lJaukums un alveolu skaits

- Variabla gludas muskulaturas
hiperplazija
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Izmainas plausu mortfologia
"veco" un "jauno" BPD
gadijuma

Differentiation
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Fig. 7.1 Changes in Lung Morphology With Gestation and “Old” and “New” Bronchopulmonary Dysplasia (BPD). The
normal fetal lung is in the canalicular stage between 16 and 27 weeks of PMA. This stage is characterized by differentiation of
type | and type Il cells and establishment of an early alveolar—capillary barrier. The fetal lung progresses into the saccular stage
at 27-36 weeks of PMA and is associated with surfactant production and increased capillary network. Extreme preterm birth at
23-25 weeks of gestation during the canalicular stage requiring surfactant therapy, associated with mild inflammation, can lead
to “new” BPD. “New" BPD is associated with simplified alveoli without secondary septation and pruning of vascular network.
Preterm birth during early saccular stage followed by prolonged mechanical ventilation without surfactant leads to “old” BPD.
“Old"” BPD is associated with airway lesions associated with epithelial debris, intense fibrosis, and areas of atelectasis alternating
with cyst formation. Copyright: Satyan Lakshminrusimha.



Tracheobronchomalacia

CARINA

L MAINSTEM R MAINSTEM

 Malacia = dynamic collapse of the airways




BPD komplikacrjas

¥ Hroniska elposanas nepietiekamiba

¥ Atelektazes

% Obstruktivas plausu saslimsanas (astmai lidzigs sindroms)
¥ Pulmonara hipertensija

¥ Cor pulmonale

¥ Arteriala hipertensija

¥ Malnutricija



BPD raksturigs:

¥ Samazinata compliance

¥ Paaugstinata resistence

¥ Palielinas anatomiska mirusa telpa

* Pieaug plausu funkcionals atlieku tilpums (FRC)
* Anomala V/Q attieciba

x Samazinata FEV1/FVC

¥ Paaugstinata bronhu reaktivitate



(SPECT) metodi, ar ko nosaka ventilaciju (V) un perfuziju (Q), ka ari
atbilstibu (V/Q)

V/Q pasliktinasanos ilustré pakapeniski pieaugosa zila krasa.
Pieaugot smaguma pakapei un samazinoties V/Q, pieaug
vajadziba pec skabekla.



BPD fenotipi

Astmail [idzigi simptomi
Obstruktivas plausu saslimsanas
Emfizemas

Pulmonala hipertensija



Table 3. Published meta-analyses of lung function studies comparing preterm-born survivors and

term controls performed during childhood, adolescence and adulthood

Study

Kotecha
et al (2022)

Gibbons
et al (2023)

Du Berry
et al (2022)

Doyle et al
(2019a)

Lilleboe
et al (2024)

Age range

3-52 years

3-52 years

5-25 years

16-33 years

17-33 years

Group comparison

Preterm (<37 weeks) vs
Term, mean (95% Cl)

BPD vs Term, mean
(95% Cl)

No BPD vs Term, mean
(95% Cl)

Preterm (<37 weeks) vs
Term, SMD (95% ClI)

BPD vs Term, SMD
(95% ClI)

No BPD vs Term, SMD
(95% Cl)

Moderate-late preterm
(832 to <37 weeks) vs
Term,

Z-score mean
difference (95% ClI)

Very preterm (<32
weeks) vs Term,

Z-score mean
difference (95% ClI)

Extremely preterm (<28
weeks),

mean (95% CI)

Study
group (n)
7094
1736
2133

5501

1326

1606

847

935

879

858

648

Control
group (n)
17,700
2827
2562
12,648
1851

1727

8209

722

N/A

Lung function

Parameter

%FEV,
%FEV,
%FEV,
FEV,/FVC
FEV,/FVC
FEV,/FVC

FEV,
FVC
FEV,/FVC

FEF25-75
FEV,

FVC
FEV,/FVC
FEF25-75

FEV,
(z-score)

FVC
(z-score)

FEV,/FVC

Result
-9.2 (-10.4 to -8.0)

~15.9 (-17.6 to -14.2)
5.8 (7.1 to —4.5)

~0.56 (~0.68 to —0.45)
~0.87 (-1.02 to -0.71)
~0.45 (-0.62 to -0.27)

~0.22 (-0.35 to -0.09)
~0.23 (-0.4 to —0.06)
~0.11(-0.20 to -0.03)

~0.27 (-0.41 to -0.12)
~0.78 (~0.96 to -0.61)
~0.25 (~0.40 to -0.10)
~0.74 (-0.85 to -0.64)
~0.88 (-1.12 to -0.65)
~1.05 (-1.21 to -0.90)

~0.45 (-0.59 to -0.31)

79.54 (77.71 to 81.38)



Nav etektivas arstesanas

BET



BPD arstesana - BPD profilakse



BPD profilakse

-grutnieces sagatavosana
-Antenatali steroidi

-Eksogens surfaktants

“ATWO COMPARTMENT MODEL™

- Samazinat riska faktoru iedarbibu:

* Titrét skabekla koncentraciju (SPO2 -> 90-95%)

* Ventilacijas stratégija: VG; péc iesp€jas mazinat
MPYV, neinvaziva ventilacija, adekvats PEEP

¥ PDA slégsana



BPD

Uzlabot plausu funkciju:

-Barosana (130-150kcal/kg/dn)

-Skidruma ierobezo$ana, bilance

- Diuretiki

-Deksametazons - istermina kliniskais uzlabojums
- A vitamina substitucija

- Inhalejamie steroidl



-Infekcijas profilkase un arstesana (sepse,

pneimonija, bronhioliti, vakcinacija)

-Skabekla terapija majas




BPD - daudzolosie jaunaki profilakses

pasakumi

- mezenhima cilmes sunas,
- eksosomas,
-imunomodulatori un augsanas faktori

-Joprojam Ir pirmskliniskaja stadija.



Nakotnes uzdevumi:

- Ir atrast veidus, ka definet BPD, pamatojoties uz plausu
patologijas smaguma pakapi, kas var labak prognozéet
llgtermina iznakumu,

- izstradat agrinus plausu slimibas prognozesanas faktorus
un atrast inovativas un uz pieradijumiem balstitas profilakses

un arstésanas strategijas.



Severe Bronchopulmonary Dysplasia

Age 6 months Age 14 months Age 23 months




PieauguSo fenotips

Astmai lidzigi
simptomi

Emfizéma

PH

BPD pieaugusajiem

KlTniskie aspekti

Atkartota epizodiska sékSana
Atkartots klepus
Nakts pamosanas klepus vai aizdusas
dée|
Slikta simptomatiska atbildes
reakcija uz bronhodilatatoriem

Aizdusa pie slodzes Samazinata
fiziskas slodzes kapacitate
Sapiga elposSana

Aizdusa péc slodzes Samazinata

fiziskas slodzes kapacitate

Kliniski labas sirds mazspéjas
pazimes, pieméram, apaksejo
ekstremitasu taska.

lesp€jamie diagnostikas rezultati

Samazinats FEV, /FVC
attieciba Samazinats FEV,
SalidzinosSi zems bronhodilatatora atbildes reakcijas biezums
spirometrija’®
Neskaidrs metaholina izaicinajuma pozitivisma raditajs#*
AttélveidoSanas pieradijumi par mozaiku, gazu aizturésanu vai
elpcelu aizturésanu
sabiezéSana

Samazinats FEV, /FVC

attieciba Samazinats FEV;,

Paaugstinats RV un TLC

Samazinats pLco

Centrilobularas emfizémas, hiperekspansijas, gazu
aizturéSanas vai puslisu slimibas attéloSanas rezultati.

Ehokardiografijas rezultati par paaugstinatu plausu artérijas spiedienu
Tiesa kambara sistoliskas disfunkcijas dilatacija
Paaugstinats spiediens plausu artérija labas sirds

kateterizacijas laika
PaplaSinata galvena plausu artérija datortomografijas attéla
Samazinats pLco



BPD

European Respiratory Society
https://publications.ersnet.org » ...

European Respiratory Society guideline on long-term
management of children with bronchopulmonary
dysplasia

Liesbeth Duijts ‘ Evelien R. van Meel | Laura Moschino Show More v/

European Respiratory Journal 2020 55(1): 1900788; DOI:
https://doi.org/10.1183/13993003.00788-2019



BPD follow up

Apmeklejumu biezums:

a2 ned. Péec izrakstisSanas no stacionara vai sasniedzot korigéeto
40GN;

alidz 1 g.v. ik 1-3 meéen. atkariba no slimibas pakapes, sanemtas
arstésanas majas;

aNo 2-3 g.v. vizite 1xgada lidz 14-18 g.v. Individuali piemérojams
biezakas vizites:

aPéec 18 g.v. pariesana aprupé pieauguso pulmonologu uzskaite
(Tpasi vid.smagas/smagas BPD gadijuma)



BPD follow up

Diagnostisko izmeklejumu biezums:

aLielaka dala izmekléjumu nepieciesamiba izvértéjuma individuali (Rtg, CT, asins gazes,

elektroliti, nakts polisomnografija, fibrobronhoskopija, u.c.);

aEhokardiografija: pulmonalas hipertensijas skrinings vid.smagas un smagas BPD
gadijuma lidz 1 g.v. veicams ik 2-3 men.;
aPlausu funkcionalie testi: novertejot berna lidzestibu, tiklidz iespejams 1x gada

rekomendets veikt spirometriju un bronhodilatacijas testu;

aAlergiju testesana: bérniem > 3 g.v,, ja saglabajas regularas bronhospazmu epizodes.



COLLABORATIVE




