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Introduction 
Hypercapnia is the cause of type 2 respiratory failure, which is caused 

by the respiratory system's inability to remove carbon dioxide (CO2). 
Chronic obstructive pulmonary disease (COPD), neuromuscular 
diseases, obstructive sleep apnoea-obesity hypoventilation syndrome 
(OSA-OHS), post-infective lung sequalae and chest wall deformity 
(early onset scoliosis and postthoracoplasty) are all common causes 
of hypoventilation and hypercapnia [1-3]. In these conditions, it has 
been demonstrated that noninvasive ventilation (NIV) is an effective 
treatment that improves quality of life (QoL) and reduces morbidity 
and mortality. The role of NIV in chronic lung diseases that lead to 
respiratory failure will be discussed in the review.

The term "hypercapnia" refers to a rise in the arterial partial 
pressure of carbon dioxide (PCO2), which can be brought on by 
either increased CO2 production or decreased minute ventilation. 
The respiratory system has a huge capacity to increase ventilation, so 
the latter will typically not be a problem. However, a person with a 
compromised respiratory system may be able to maintain a normal 
CO2 until their CO2 production increases while exercising or when 
they have an accompanying disease. The respiratory pump, which is 
made up of the chest wall, breathing muscles, and both the central and 
peripheral nervous systems, provides minute ventilation. This causes 
the lungs to expand, and deflation almost always occurs passively [4]. 
Hypoventilation and hypercapnia result from respiratory pump failure. 
Proper ventilation necessitates a harmonious relationship between 
the respiratory pump, the load against which it must operate, and the 
central drive. When respiratory muscle capacity decreases, respiratory 
muscle load increases, or central drive decreases, ventilatory failure 
occurs. The decreased central drive is exacerbated during the rapid eye 
movement (REM) cycle of sleep and is caused by decreased cortical 
input to the respiratory center. Ventilation is entirely dependent on 
the diaphragm during REM sleep, with neither the intercostal nor 
postural muscles being activated. Additionally, there is less input to the 
muscles of the upper airway, which results in more resistance in the 
upper airway. The diminished capacity can be the result of intrinsic 
respiratory muscle weakness, such as in neuromuscular diseases, 
hyperinflation. The dysfunction of load, drive, and capacity in various 
chronic lung diseases can result in increased load due to airway 
obstruction, reduced lung compliance due to loss of lung elasticity, and 
reduced chest wall compliance.
( 1 )  i n s p i r a t o r y  m u s c l e  a s s o c i a t i o n  p r o m p t i n g  d e b i l i t a t e d  v e n t i l a t o r y  
c a p a b i l i t y ;  ( 2 )  i n c l u s i o n  o f  i n s p i r a t o r y ,  e x p i r a t o r y  a n d  g l o t t i c  c a p a b i l i t y ,  
p r o m p t i n g  w e a k e n e d  h a c k  a n d  d i s c h a r g e  t h e  b o a r d  b r o k e n n e s s ;  a n d  
( 3 )  t h e  i n v o l v e m e n t  o f  t h e  g l o t t i s  c a u s e s  p r o b l e m s  w i t h  s w a l l o w i n g  a n d  
a i r w a y  p r o t e c t i o n .  Th e  b u l b a r  b r o k e n n e s s  i n  t h e s e  p a t i e n t s  n o t  j u s t  
p r o m p t s  g u l p i n g  a n d  t a l k i n g  c h a l l e n g e s  w i t h  i m p e d i m e n t  o f  a v i a t i o n  
r o u t e  e m i s s i o n  l e e w a y  y e t  a d d i t i o n a l l y  p r o m p t s  p r i o r  i m p r o v e m e n t  
o r  d e t e r i o r a t i n g  o f  r e s t  s c a t t e r e d  b r e a t h i n g  b e c a u s e  o f  u p p e r  a v i a t i o n  
r o u t e  b l o c k  [ 7 ] .  Th e s e  p r o b l e m s  c a n  a r i s e  o n  t h e i r  o w n  o r  e v e n  i n  
c o n j u n c t i o n  w i t h  o t h e r  p r o b l e m s .  A s  m u s c l e  w e a k n e s s  w o r s e n s ,  
a l v e o l a r  h y p o v e n t i l a t i o n ,  o x y g e n  d e p l e t i o n ,  a n d  h y p e r c a p n i a  o c c u r .  
D u e  t o  d e c r e a s e d  p u l m o n a r y  d i s t e n t i o n  c a u s e d  b y  m i c r o  a t e l e c t a s i s  
a n d  l a t e r  m a c r o  a t e l e c t a s i s  a n d  d i m i n i s h e d  d i s t e n s i b i l i t y  o f  t h e  c h e s t  
w a l l  c a u s e d  b y  m u s c l e  w e a k n e s s – r e l a t e d  s e c o n d a r y  d e f o r m i t i e s  t h e  
i n s p i r a t o r y  m u s c l e  d y s f u n c t i o n  i n c r e a s e s  t h e  w o r k  o f  b r e a t h i n g  [ 8 ] .

* C o r r e s p o n d i n g  a u t h o r :  R a v i  K i r a n ,  D e p a r t m e n t  o f  C a r d i o l o g y ,  K i n g  G e o r g e ' s  
M e d i c a l  U n i v e r s i t y ,  L u c k n o w ,  I n d i a ,  E - m a i l :  R a v i _ k i r a n @ r e d i m a i l . c o m

R e c e i v e d :  2 8 - F e b - 2 0 2 3 ,  M a n u s c r i p t  N o .  j c p r - 2 3 - 9 2 4 1 4 ;  E d i t o r  a s s i g n e d :  0 2 - M a r -
2 0 2 3 ,  P r e Q C  N o .  j c p r - 2 3 - 9 2 4 1 4  ( P Q ) ;  R e v i e w e d :  1 6 - M a r - 2 0 2 3 ,  Q C  N o .  j c p r - 2 3 -
9 2 4 1 4 ;  R e v i s e d :  2 1 - M a r - 2 0 2 3 ,  M a n u s c r i p t  N o .  j c p r - 2 3 - 9 2 4 1 4  ( R ) ;  P u b l i s h e d : 2 8 -
M a r - 2 0 2 3 ,  D O I :  1 0 . 4 1 7 2 / j c p r . 1 0 0 0 1 8 9

C i t a t i o n :  K i r a n  R  ( 2 0 2 3 )  D o m i c i l i a r y  P a i n l e s s  V e n t i l a t i o n  f o r  C o n s t a n t  R e s p i r a t o r y  
I l l n e s s e s .  J  C a r d  P u l m  R e h a b i  7 :  1 8 9 .

C o p y r i g h t : ©  2 0 2 3  K i r a n  R .  T h i s  i s  a n  o p e n - a c c e s s  a r t i c l e  d i s t r i b u t e d  u n d e r  t h e  
t e r m s  o f  t h e  C r e a t i v e  C o m m o n s  A t t r i b u t i o n  L i c e n s e ,  w h i c h  p e r m i t s  u n r e s t r i c t e d  
u s e ,  d i s t r i b u t i o n ,  a n d  r e p r o d u c t i o n  i n  a n y  m e d i u m ,  p r o v i d e d  t h e  o r i g i n a l  a u t h o r  a n d  
s o u r c e  a r e  c r e d i t e d .

A b s t r a c t
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a n d  o b s t r u c t i v e  s l e e p  a p n o e a - o b e s i t y  h y p o v e n t i l a t i o n  s y n d r o m e  ( O S A - O H S ) ,  a r e  m o r e  l i k e l y  t o  e x p e r i e n c e  
d e c o m p e n s a t i o n  i n  t h e  f o r m  o f  h y p e r c a p n i a  r e s p i r a t o r y  f a i l u r e ,  w h i c h  c a n  r e s u l t  i n  a d m i s s i o n  t o  t h e  i n t e n s i v e  c a r e  
u n i t  ( I C U )  a n d  a n  i n c r e a s e  i n  t h e  p a t i e n t ' s  l i k e l i h o o d  o f  p a s s i n g  a w a y .  D o m i c i l i a r y  n o n i n v a s i v e  v e n t i l a t i o n  ( N I V )  i n  
p a t i e n t s  w i t h  d i s e a s e s  t h a t  c a u s e  c h r o n i c  v e n t i l a t o r y  f a i l u r e  i s  e x a m i n e d  i n  t h i s  a r t i c l e ,  a l o n g  w i t h  i t s  m e c h a n i s m  o f  
a c t i o n .

D o m i c i l i a r y  P a i n l e s s  V e n t i l a t i o n  f o r  C o n s t a n t  R e s p i r a t o r y  I l l n e s s e s
R a v i  K i r a n *
D e p a r t m e n t  o f  C a r d i o l o g y ,  K i n g  G e o r g e ' s  M e d i c a l  U n i v e r s i t y ,  L u c k n o w ,  I n d i a



Citation: Kiran R (2023) Domiciliary Painless Ventilation for Constant Respiratory Illnesses. J Card Pulm Rehabi 7: 189.

Page 2 of 2

Volume 7 • Issue 2 • 1000189J Card Pulm Rehabi, an open access journal

Discussion
Patients with OHS have traditionally been treated with continuous 

positive airway pressure (CPAP), which has proven to be beneficial by 
improving gas exchange, resulting in decreased daytime PCO2 and 
increased arterial PO2 tension. This effect may be due to the fact that 
in OHS, there is a major component of upper airway collapse, which is 
improved by both CPAP and bi-level Positive Airway Pressure (PAP). 
In these patients, domiciliary NIV has been shown to reduce mortality 
by 5 to 32 percent. They conducted a randomized control trial in which 
domiciliary NIV outperformed lifestyle changes in terms of daytime 
PaCO2 and improvement in sleep-disordered breathing. In the 
Pickwick study, more than 300 patients with severe OSA were shown to 
benefit from home NIV in terms of daytime PaCO2, sleep parameters, 
and health-related quality of life. Additionally, functional parameters 
like FRC, forced expiratory volume in one second, and 6MWT 
were improved with the use of NIV. Right ventricular dysfunction 
and pulmonary hypertension, two common cardiac complications 
in OHS patients, have become more common. Some studies have 
shown that NIV improves cardiac outcomes by lowering pulmonary 
systolic artery pressure in patients with increased 6MWT and initial 
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