A Case of Cor Pulmonale with Hypercapnic
Respiratory Failure due to Bronchiectasis :
Effect of NIV and Consideration for
Lung Transplantation Consultation
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BRONCHIECTASIS
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BRONCHIECTASIS

It is one of the obstructive airway disorders, defined as the permanent dilation of bronchi and bronchioles due to the destruction of
smooth muscle and elastic tissue by chronic, necrotizing infections.

Etiology

Congenital or inherited conditions — cystic fibrosis, pulmonary sequestration, kartagener syndrome, disorders of immunity
Infections — bacterial, viral or fungal necrotising pneumonia

Bronchial obstruction — tumour, foreign body, thick mucus
Others — Rheumatoid arthritis, SLE, post transplant, |diopathic
Apprximately 50% of the cases are idiopathic in nature.



BRONCHIECTASIS

The vicious vortex hypothesis
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* Management of infections in childhood -«

* Pulmonary rehabilitation

* Management of comorbidities
* Resectional surgery
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* |nhaled mannitol
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Chalmers JD, Chotirmall SH, et al. Non—cystic fibrosis bronchiectasis. N Engl J Med 2018;378:1231-1242



PaCO2 83.3
PaO2 59.7

PG 76 -> 49mmHg
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Cor pulmonale

D-shaped LV with RVH(6mm)

Enlarged RV and RA

TR(+1), Vmax=4.4 m/sec, PG=76mmHg
IVC(2.3cm) without plethora

Normal LV systolic function

No RWMA
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Gram S/C Pseudomonas

PaCO2 58.5
PaO2 46.2
@ Hemoptysis
2017.5 2018.12 2019.9

Bronchial artery
Embolization

No Growth

Pseudomonas

@ Admission

2019.12 2020.2  2020.8  2020.11 2022.9  2023.6 2023.10 2023.11 2024.1
Pul embolism Amil:aci
N
Increased CO2
RV dysfunction Side effect
Azithromycin 250mg once daily over 3 yrs
No Growth No Growth No Growth No Growth
Pseudomonas Pseudomonas Pseudomonas Pseudomonas Pseudomonas
SPIROMETRY Bronchodilator SPIROMETRY Bronchodilator
2010.7 Pred. |Meas. | %Pred | Meas. | %Pred | %Cha. 2024.1 Pred. |Meas. | %Pred | Meas. | %0Pred | %Cha.
FVC 2.66 | 1.71 64 1.90 71 11 FVC 2.73 | 1.85 68 1.97 72 7
FEV1 1.96 | 0.86 44 1.00 51 16 FEVA 2.06 | 0.93 45 1.09 53 16
FEV1/FVC 74 50 53 FEV1/FVC 76 50 95
FEF25-75% | 2.41 | 0.28 12 0.32 13 13 FEF25-75% | 2.04 | 0.27 13 0.37 18 38
DLco DLco 15.5 | 4.7 30

No Exacerbation

@ Admission @ Admission
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Hypercapnia in bronchiectasis

Dead space & Bronchial-pulmonary anastomosis
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o M2[st™ AMZe| Bt B2 = 2l HICHSHZE 7| 2HX| S8 (systemic circulation)O| IS (pulmonary
circulation)att 2Ex(0] Mj=gte] == ¥=H0| HzerA= 85

3l7|= g|Xx|oF &= Ventilation without perfusion 71210| 251 A physiologic
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Niederman MS, et al. Respiratory failure in chronic lung disease. N Engl J Med 1991;325:1770-1779.



Hypercapnia in bronchiectasis

Diaphragmatic Fatigue
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Hart N, Polkey MI. Respiratory muscle fatigue in chronic lung disease. Eur Respir J 2008;31



AiIr trapping In bronchiectasis

Small Airway Disease
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Hypercapnia in bronchiectasis

Diaphragmatic Fatigue
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Hart N, Polkey MI. Respiratory muscle fatigue in chronic lung disease. Eur Respir J 2008;31
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3. WOB(Work of Breathing) Zt4&
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Pilaniya V, Shah A, et al. Noninvasive ventilation for acute respiratory failure due to noncystic fibrosis bronchiectasis. Lung India 2018;35:318-324
Brochard L, Mancebo J, Wysocki M, et al. Noninvasive ventilation for acute exacerbations of chronic obstructive pulmonary disease. N Engl J Med 1995,;333:817-822



Role of NIV in Hypercapnia in bronchiectasis
o2t XMet A} 25 7HM (Supply S71)
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2. RV Afterload #4
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Masip J, et al. Noninvasive ventilation in acute cardiogenic pulmonary edema: systematic review and meta-analysis. JAMA 2005,;294:3124-3130



End stage bronchiectasis

severe Bronchiectasis
Respiratory Failure requiring transplantation

S35k H7 =5 (BSI & FACED Score) : 'severe' & 'End stage'

BSI (Bronchiectasis Severity Index): 98 O|&& f S5(Severe), FACED Score: 5~78 S5

st=
ot s HiE 71 (R OllA) (Acronym) | 12 =8 g 50
LIO| (Age) 50| O|2HOX) ~ 80AM| O|&(6H)

F FEV1 % predicted < 50% (273)
BMI $18.5kg/m”2 O|2t(27H)
7|5 (FEV_1%) 80% O|AH0Z) ~ 30% O|2H9H) A Age >=70A| (28)
x[2 2EH7E R A=(5H)

C Colonization (Pseudomonas) |2t ==+ 24 (178)
x[2 1H7F of5t sl 32| O]&(27)
S&=2 (mMRC) Grade 4 (47H) E Extension (Radiological) 270 Ol M &Y (13)
M|z El2F (Colonization) |=a(Pseudomonas, 3%), 7|Ef #(173)

D Dyspnoea (MMRC) Grade 3 E= 4 (17X)
st 2| (Radiology) |37l O|&fe| m|Y &l (1A)

BSI: 0-4& (Mild), 5-8™ (Moderate), 98 0|4 (Severe)

FACED: 0-2& (Mild), 3-4& (Moderate), 5-78 (Severe)

Chalmers JD, et al. The bronchiectasis severity index. Am J Respir Crit Care Med 2014,;189:576-585.
Martinez-Garcia MA, et al. Multidimensional approach to non-cystic fibrosis bronchiectasis: the FACED score. Eur Respir J 2014;43:1357-1367




End stage bronchiectasis
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XA X|= = AR m| 0|]4! (Lung Transplantation)

Weill D, et al. A consensus document for the selection of lung transplant candidates: 2014—An update from the Pulmonary Transplantation Council of the ISHLT. J Heart Lung Transplant 2015;34:1-15
Polverino E, Goeminne PC, et al. European Respiratory Society guidelines for the management of adult bronchiectasis. Eur Respir J 2017;50:1700629



PaCO2 83.3
PaO2 59.7

PG 76 -> 49mmHg

8

LTOT
-

2010.7

»

Cor pulmonale

D-shaped LV with RVH(6mm)

Enlarged RV and RA

TR(+1), Vmax=4.4 m/sec, PG=76mmHg
IVC(2.3cm) without plethora

Normal LV systolic function

No RWMA

<> @arBSIC

Gram S/C Pseudomonas

PaCO2 53.5
PaO2 46.2

@ Hemoptysis

2017.5 2018.12 2019.9

Bronchial artery
Embolization

No Growth

Pseudomonas

@ Admission

2019.12 2020.2  2020.8  2020.11 2022.9  2023.6 2023.10 2023.11 2024.1
Pul embolism Amil:aci
N
Increased CO2
RV dysfunction Side effect
Azithromycin 250mg once daily over 3 yrs
No Growth No Growth No Growth No Growth
Pseudomonas Pseudomonas Pseudomonas Pseudomonas Pseudomonas
SPIROMETRY Bronchodilator SPIROMETRY Bronchodilator
2010.7 Pred. |Meas. | %Pred | Meas. | %Pred | %Cha. 2024.1 Pred. |Meas. | %Pred | Meas. | %0Pred | %Cha.
FVC 2.66 | 1.71 64 1.90 71 11 FVC 2.73 | 1.85 68 1.97 72 7
FEV1 1.96 | 0.86 44 1.00 51 16 FEVA 2.06 | 0.93 45 1.09 53 16
FEV1/FVC 74 50 53 FEV1/FVC 76 50 95
FEF25-75% | 2.41 | 0.28 12 0.32 13 13 FEF25-75% | 2.04 | 0.27 13 0.37 18 38
DLco DLco 15.5 | 4.7 30

No Exacerbation

@ Admission @ Admission

S £ %

CASE : F/71

Expire

;

2024.9



