
ǮǰǳǰůǰǮǰǳ ǱǥǶǵǳǥǲǫǪǥ  
ǥǮǥǱǮǧǵǳǴǪǫǩ ǥǮǧǱǥǲǫǧǪǥ-æǪǥǴǥǲǥǶǧǳ 

Ǵǰǵ ǵǱǮǰǵ 

ǳȈŷɻŲ ǧ. ǳȌɻȀŲ 
ǧÙɻȄȈȋȉȁ ǫŲȂȁǿǼŶȉȃŲ ǱȆŴȋŀȈȆȈȅȈǿɻŲȊ 

ǱŲȆŴÙȃŵŶȁŀɻȈȋ ǫȉǼŶȁȊ 
ǵÙŴȒȂȋȆȁ ǧȉǿŲŵŶȁȉɻȈȋ ǢÙȆȈȋ 



ǱǥǶǵǳǥǲǫǪǥ 

Ä ůŴȆŴŶȃȄǺ ȄŲȂȈȉȃŵŀǻȆȁ ȌȉȑȆȃŲ ȆȑŵȈȊ 

Ä ǶŲȉŲȄŶȁȉɻȀŴŶŲȃ ŲÙȑ ȋÙŴȉǾȈȅȃȄǼ ŴȆŲÙȑȂŴŵȁ ȅɻÙȈȋȊ ŵŶȃȊ 

ȅȃÙȈŲÙȈȂǼȄŴȊ ŶȈȋ ŵȓŀŲŶȈȊ  

Ä ǳȈǾŲȉȑ ȄŲȃ ŀŴ ŲȋȇŲȆȑŀŴȆȈ ȉȋȂŀȑ ÙȉȑǾȅȁŀŲ ŶȎȆ ŲȆŴÙŶȋǿŀǻȆȎȆ 

ȄȉŲŶȓȆ. 

Ä W.H.O.  òGlobal Obesityó  

Ä ǭǻȌȉȃ ŶȈ ǻŶȈȊ 2015, ÙŴȉɻÙȈȋ 2.3 ųȃŵŴȄŲŶȈŀŀȒȉȃŲ ŴȆǼȅȃȄŴȊ ȂŲ 

ŴɻȆŲȃ ȋÙǻȉǾŲȉȈȃ ȄŲȃ ÙǺȆȎ ŲÙȑ 700 ŴȄŲŶȈŀŀȒȉȃŲ ÙŲȌȒŵŲȉȄȈȃ 

World Health Organization: Obesity. [cited on 2008 Oct 30]; (Updated 
periodically throughout the year). Available from: 

http://www.who.int/topics/obesity/en/   

http://www.who.int/topics/obesity/en/


 ɇŬɝɘɜɧɛɖůɖ Űɞɡ ȷɡɝɖɛɏɜɞɡ ɆɤɛŬŰɘəɞɨ ȸɎɟɞɡɠ əŬɘ Űɖɠ ɄŬɢɡůŬɟəɑŬɠ 

ȾŬŰɖɔɞɟɑŬ ȹɀɆ ɄŮɟɘűɏɟŮɘŬ ɀɏůɖɠ 

Ⱦɑɜŭɡɜɞɠ ɔɘŬ ɆŬəɢŬɟɩŭɖ 

ȹɘŬɓɐŰɖ ɇɨˊɞɡ 2, 

ɈˊɏɟŰŬůɖ ɐ ɆŰŮűŬɜɘŬɑŬ 

Ɂɧůɞ 

ȿɘˊɞɓŬɟɐɠ <18,5 Ɂ ɐ Ŭɡɝɖɛɏɜɖ Ɂ  

ūɡůɘɞɚɞɔɘəɧɠ 18.5-24,9 Ɂ ɐ Ŭɡɝɖɛɏɜɖ Ɂ ɐ Ŭɡɝɖɛɏɜɞɠ 

ɈˊɏɟɓŬɟɞɠ 25-29,9 Ɂ ɐ Ŭɡɝɖɛɏɜɖ ȷɡɝɖɛɏɜɞɠ Ɉɣɖɚɧɠ  

ɄŬɢɡůŬɟəɑŬ, ŰɎɝɖɠ       

  Ƚ 30-34,9 Ɂ ɐ Ŭɡɝɖɛɏɜɖ Ɉɣɖɚɧɠ, Ʉɞɚɨ ɡɣɖɚɧɠ 

  II 35-39  Ɂ ɐ Ŭɡɝɖɛɏɜɖ Ʉɞɚɨ ɡɣɖɚɧɠ 

  III =ɐ>40 Ɂ ɐ Ŭɡɝɖɛɏɜɖ ȺɝŬɘɟŮŰɘəɎ ɡɣɖɚɧɠ 

Ɂ=ɧɢɘ Ŭɡɝɖɛɏɜɖ 

ȹɀɆ = ŭŮɑəŰɖɠ ɛɎɕŬɠ ůɩɛŬŰɞɠ = (ɓɎɟɞɠ ůŮ ɢɘɚɘɧɔɟŬɛɛŬ) / (Ɉɣɞɠ ůŮ ɛɏŰɟŬ)2  

ȷɡɝɖɛɏɜɖ ˊŮɟɘűɏɟŮɘŬ ɛɏůɖɠ: ɎɜŭɟŮɠ >102 Ůə, ɔɡɜŬɑəŮɠ >88 Ůə. ȼ Ŭɨɝɖůɖ Űɖɠ ˊŮɟɘűɏɟŮɘŬɠ Űɖɠ ɛɏůɖɠ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ɏɜŬɠ ŭŮɑəŰɖɠ Ŭɡɝɖɛɏɜɞɡ əɘɜŭɨɜɞɡ Ŭəɧɛɖ əŬɘ ŮɎɜ Űɞ ɓɎɟɞɠ Űɞɡ ůɩɛŬŰɞɠ ŮɑɜŬɘ ůŰŬ űɡůɘɞɚɞɔɘəɎ ɧɟɘŬ 

ǲǥǷǶǴǥǳǬǫǥ -  ǱǳǫǴǮǱǴ 



ǧǱǪǱǴÝǳǧǪǳ Ǵǩǳ ǱǥǶǵǳǥǲǫǪǥǳ 

 

Ä Ǫ ůȏůůȗȍŮȏůȄ ȈǿɸȌȏȎ ŬɸȌŰŮȈŮǿ ȉǽȂȆůŰȌ ɸŬȍǼȂȌȊŰŬ 
ȇȆȊŭȖȊȌȏ ȂȆŬ ŰȄȊ ȏȂŮǿŬ 

ü ůȏůȐŮŰǿȃŮŰŬȆ ȉŮ ɸȌȈȈǼ ȌȋǽŬ ȇŬȆ ȐȍȕȊȆŬ ȊȌůǾȉŬŰŬ 

ü ȉŮǿȒůȄ ŰȌȏ ɸȍȌůŭȕȇȆȉȌȏ ŮɸȆȁǿȒůȄȎ ŰȒȊ ŬŰȕȉȒȊ 
ŬȏŰȗȊ 

 

Ä ůȏȐȊȕŰŮȍŮȎ ŮɸȆɸȈȌȇǽȎ ŰȄȎ ȊȌůȌȂȕȊȌȏ ɸŬȐȏůŬȍȇǿŬȎ 
ŬɸȌŰŮȈȌȖȊ ȌȆ ŭȆŬŰŬȍŬȐǽȎ ŰȄȎ ŬȊŬɸȊŮȏůŰȆȇǾȎ ȈŮȆŰȌȏȍȂǿŬȎ,  

ü ŰȕůȌ ȇŬŰǼ ŰȄȊ ŬȏŰȕȉŬŰȄ ŬȊŬɸȊȌǾ  

ü ȕůȌ ȇŬȆ ȇŬŰǼ ŰȄȊ ŬȊŬȆůȅȄůǿŬ ȇŬȆ ŰȌ ȉȄȐŬȊȆȇȕ ŬŮȍȆůȉȕ 



ǮǰǳǰůǰǮǰǳ ǱǥǶǵǳǥǲǫǪǥ ð 
ǥǮǥǱǮǧǵǳǴǪǫǩ ǬǧǪǴǰǵǲůǪǥ 

 

Ä Ǫ ɸŬȐȏůŬȍȇǿŬ ŬɸȌŰŮȈŮǿ ůȄȉŬȊŰȆȇȕ űȌȍŰǿȌ ȂȆŬ ŰȌ 
ŬȊŬɸȊŮȏůŰȆȇȕ ůȖůŰȄȉŬ ŬűȌȖ ŮɸȄȍŮǼȃŮȆ  

 

× ǥȊŬɸȊŮȕȉŮȊȌȏȎ ȕȂȇȌȏȎ 

× ǭŮȆŰȌȏȍȂǿŬ ŬȊŬɸȊŮȏůŰȆȇȗȊ ȉȏȗȊ 

× ǞȍȂȌ ŰȄȎ ŬȊŬɸȊȌǾȎ 

× ǳȖȅȉȆůȄ ŰȌȏ ŬŮȍȆůȉȌȖ 

Powers M Respiratory Care 2008;53:1723-29 

Lin CC, et al. Respir Physiol Neurobiol 2004; 139:215ï224 

Becker HF, et al. Am J Respir Crit Care Med 1999; 159:112ï118 

Rubinstein I, et al. Ann Intern Med 1990; 112:828ï832 



ɄȷɉɈɆȷɅȾȽȷ ȾȷȽ ȷɁȷɄɁȺɃɀȺɁɃȽ ɃũȾɃȽ 

Ä ɇɨˊɞɡ Ƚ ˊŬɢɡůŬɟəɑŬ (ȸɀȽ: 30-35 kg/m2): 

 ® FVC, TLC, RV, FRC, ERV (ERV=FRC-RV) 

 

Ä ũɟŬɛɛɘəɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ ɛŮɑɤůɖɠ Űɤɜ ˊɟɞŬɜŬűŮɟɧɛŮɜɤɜ 

Űɘɛɩɜ əŬɘ Ŭɨɝɖůɖɠ ȸɀȽ 

 

Ä ȼ ůɖɛŬɜŰɘəɐ ® ERV  ŬɜŬˊɜɞɐ əɞɜŰɎ ůŰɞɜ RV ɧˊɞɡ ɞɘ 

ŬŮɟŬɔɤɔɞɑ ɏɢɞɡɜ Űɖ ɛɘəɟɧŰŮɟɖ ŭɘɎɛŮŰɟɞ  ¬ ŬɜŰɑůŰŬůɖ 

 

Ä ȼ ŭɘŬɢɡŰɘəɐ ɘəŬɜɧŰɖŰŬ ɛˊɞɟŮɑ əŬɘ ɜŬ ŮɑɜŬɘ Ŭɡɝɖɛɏɜɖ ɚɧɔɤ 

Ŭɡɝɖɛɏɜɞɡ ŰɟɘɢɞŮɘŭɘəɞɨ ɧɔəɞɡ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Ŭɡɝɖɛɏɜɖɠ 

əŬɟŭɘŬəɐɠ ˊŬɟɞɢɐɠ əŬɘ ɧɔəɞɡ ˊŬɚɛɞɨ ůɡɜɞŭɞɨ ˊŬɢɡůŬɟəɑŬɠ 

 



ǥȊŬɸȊŮȕȉŮȊȌȆ ȕȂȇȌȆ 



ɄȷɉɈɆȷɅȾȽȷ ïȺɁȹɃɇȽȾɃɇȼɇȷ- ȷɁɇȽɆɇȷɆȺȽɆ-

ȺɅũɃ ȷɁȷɄɁɃȼɆ 

Ä ȺɜŭɞŰɘəɧŰɖŰŬ (compliance): ɖ ŬɚɚŬɔɐ ůŰɞɜ ɧɔəɞ Ŭˊɧ ŭŮŭɞɛɏɜɖ 

ŮűŬɟɛɞɔɐ ˊɑŮůɖɠ: 

® ůŮ ˊŬɢɨůŬɟəɞɡɠ, Ůɜɩ ɛŮɘɩɜŮŰŬɘ ˊŮɟŬɘŰɏɟɤ ůŰɖɜ  ɨˊŰɘŬ ɗɏůɖ 

Ä ȷɜŬˊɜɞɐ əɞɜŰɎ ůŰɞɜ RV ɧˊɞɡ ɞɘ ŬŮɟŬɔɤɔɞɑ ɏɢɞɡɜ Űɖ ɛɘəɟɧŰŮɟɖ 

ŭɘɎɛŮŰɟɞ ŬɜŬˊɜɞɐ Ŭɡɝɖɛɏɜɤɜ ŬɜŰɘůŰɎůŮɤɜ 

Ä ɀŮɘɤɛɏɜɖ ŮɜŭɞŰɘəɧŰɖŰŬ əŬɘ Ŭɡɝɖɛɏɜɖ ŬɜŰɑůŰŬůɖ Ŭɨɝɖůɖ ɏɟɔɞɡ 

ŬɜŬˊɜɞɐɠ 

Ä ɀŮɘɤɛɏɜɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ŬɜŬˊɜŮɡůŰɘəɩɜ ɛɡɩɜ ůɡůɢŮŰɘɕɧɛŮɜɖ 

ɛŮ Űɖɜ ¬ ȸɀȽ 

Ä ȷɡɝɖɛɏɜɖ əŬŰŬɜɎɚɤůɖ ɞɝɡɔɧɜɞɡ (VO2) ɛŮ ůɡɜɞŭɧ Ŭɡɝɖɛɏɜɖ 

ˊŬɟŬɔɤɔɐ CO2 (VCO2) ¬ Pa CO2  



ǫǧǮǴǲǪǫǩ ǥǮǥǱǮǧǵǳǴǪǫǩ ǰæǰǳ 

Ä ǋǣǧǷǪǛǫǥ ǟǮǚǫǲǥǱǥ Ǳǲǭ ǳǮǣǯǨǟǮǫǧǨǺ ǣǯǛǦǧǱǪǟ: 

 

Ä ǋǣǧǷǪǛǫǥ ǟǮǚǫǲǥǱǥ Ǳǲǭ ǳǮǭǬǟǧǪǧǨǺ ǣǯǛǦǧǱǪǟ 

 

Ä ǀǫǲǝǱǲǟǱǥ Ǳǲǥ ǩǣǮǲǝǫǥ 

ü ǀǳǬǥǪǛǫǟ ǣǮǝǮǣǢǟ ǟǫǟǩǺǡǷǰ ǲǥǰ ǟǻǬǥǱǥǰ ǲǭǳ ǁǋǈ, ǨǳǯǝǷǰ Ǳǣ ǟǱǦǣǫǣǝǰ 

Ǫǣ ǳǮǣǯǨǟǮǫǝǟ 

Wadden TA, et al. J Clin Endocrinol  Metab 1998; 83:214 ð218 
OõDonnell CP, et al. Respir Physiol 2000; 119:163ð170 

Yee BJ, et al. Respiration  2006; 73:209 ð212 



æȃŲŶŲȉŲȌǻȊ ŶȁȊ ŲȆŲÙȆȈǼȊ ŵŶȈȆ ȒÙȆȈ 

 

Ä ǵȍŮȆȎ ȉȌȍűǽȎ 

× ǥɸȌűȍŬȇŰȆȇǽȎ ǼɸȊȌȆŮȎ ȇŬȆ ȏɸȕɸȊȌȆŮȎ 

× ǥɸȌűȍŬȇŰȆȇȕȎ ȏɸȌŬŮȍȆůȉȕȎ ȈȕȂȒ ŬȏȋȄȉǽȊȄȎ 
ŬȊŰǿůŰŬůȄȎ ŬȊȒŰǽȍȒȊ ŬŮȍŬȂȒȂȗȊ 

× ǬŮȊŰȍȆȇȕȎ ȏɸȌŬŮȍȆůȉȕȎ 

 

Kessler R, et al. Chest 2001; 120:369 ð376  
Leech JA, et al. Chest 1992; 102:1651 ð1655 

de Lucas-Ramos P, et al. Respir Med 2004; 98:961 ð967  



ǱȃȂŲȆȈɻ ŀȁȌŲȆȃŵŀȈɻ ŀŴ ŶȈȋȊ ȈÙȈɻȈȋȊ ȁ 
ÙŲȌȋŵŲȉȄɻŲ ȈųȁǿŴɻ ŵŶȁ ȌȉȑȆȃŲ ȁŀŴȉǼŵȃŲ 

ȋÙŴȉȄŲÙȆɻŲ 

Mokhlesi B, Tulaimat A Chest 2007;132:1322 -1336 



ǮǰǳǰůǰǮǰǳ ǱǥǶǵǳǥǲǫǪǥ ð 
ǥǮǥǱǮǧǵǳǴǪǫǩ ǬǧǪǴǰǵǲůǪǥ 

 

Ä ǵÙȈȈŀǺųŲ ŲŶȑŀȎȆ ŀŴ ȆȈŵȁȉǼ ÙŲȌȋŵŲȉȄɻŲ, ȂŲ ŲȆŲÙŶȒȇŴȃ:  

ü ȋÙȈŲŴȉȃŵŀȑ ȄŲȃ  

ü ȌȉȑȆȃŲ ȁŀŴȉǼŵȃŲ ȋÙŴȉȄŲÙȆɻŲ  

Ä ÙȈȋ ÙŴȉȃǿȉǺŷŴŶŲȃ ȎȊ ǳȒȆųȉȈŀȈ ȋÙȈŲŴȉȃŵŀȈȒ ÙŲȌȋŵŲȉȄɻŲȊ 
(Pickwickian syndrome) 

 

Ä ǱŲȉȑȅŲ ŲȋŶǺ, ŶŲ ÙŴȉȃŵŵȑŶŴȉŲ ǺŶȈŀŲ ŀŴ ȆȈŵȁȉǼ ÙŲȌȋŵŲȉȄɻŲ 
ųȃŲŶȁȉȈȒȆ ŴȋȄŲÙȆɻŲ, ȅȑǿȎ ŲȆŶȃȉȉȈÙȃŵŶȃȄȓȆ ŀȁȌŲȆȃŵŀȓȆ 

Piper AJ et al. J Appl Physiol  2010  108: 199-205,.  



ǳǵǮæǲǰǭǰ ǵǱǰǥǧǲǪǳǭǰǵ 
ǱǥǶǵǳǥǲǫǪǥǳ ð æǪǥůǮÝǳǴǪǫǥ ǫǲǪǴǩǲǪǥ 

 

Ä ǱŲȌȋŵŲȉȄɻŲ (BMI ²30 kg/m 2) 

 

Ä ǵÙŴȉȄŲÙȆɻŲ (PaCO2 ² 45 
mmHg) 

 

Ä ǥÙȈȄȅŴȃŵŀȑȊ ǺȅȅȎȆ ŲȃŶȃȓȆ 
ȋÙȈŲŴȉȃŵŀȈȒ 

 

Ä æȃŲŶŲȉŲȌǻȊ ŶȁȊ ŲȆŲÙȆȈǼȊ ŵŶȈ 
ȒÙȆȈ 

The Report of an American Academy of Sleep Medicine Task Force. Sleep -related 
breathing disorders in adults: Recommendations for syndrome definition and 

measurement techniques in clinical research. Sleep. 1999;22:667 ð89.  

Can Med Ascosiation J 2006;174:1293 -99 



ǳǵǮæǲǰǭǰ ǵǱǰǥǧǲǪǳǭǰǵ 
ǱǥǶǵǳǥǲǫǪǥǳ ð ǧǫǥũǯǹǴǪ Ǩǰ 

ǥǲǱǬǭǨǫǴǮǱǶ 

 

Ä ǴȈ ŵȒȆųȉȈŀȈ ȋÙȈŲŴȉȃŵŀȈȒ - ÙŲȌȋŵŲȉȄɻŲȊ ÙȉǻÙŴȃ ȆŲ 
ųȃŲȌȎȉɻȀŴŶŲȃ ŲÙȑ ǺȅȅŴȊ ȄŲŶŲŵŶǺŵŴȃȊ ÙȈȋ ŵȋȆųǻȈȆŶŲȃ ŲÙȑ 
ȋÙŴȉȄŲÙȆɻŲ ȑÙȎȊ: 

ü ǥɸȌűȍŬȇŰȆȇǾ ȊȕůȌ ŰȒȊ ŬŮȍŬȂȒȂȗȊ 

ü ǧȆǼȉŮůȌ ɸȊŮȏȉȌȊȆȇȕ ȊȕůȄȉŬ 

ü ǥȊȒȉŬȈǿŮȎ ȅȒȍŬȇȆȇȌȖ ŰȌȆȐȗȉŬŰȌȎ (ɸ.Ȑ. 
ȇȏűȌůȇȌȈǿȒůȄ) 

ü ǶɸȌȅȏȍŮȌŮȆŭȆůȉȕȎ 

ü ǯŮȏȍȌȉȏȆȇǾ ȊȕůȌȎ 

ü ǴȏȂȂŮȊǽȎ ȇŮȊŰȍȆȇȕ ůȖȊŭȍȌȉȌ ȏɸȌŬŮȍȆůȉȌȖ 



ǳǵǮæǲǰǭǰ ǵǱǰǥǧǲǪǳǭǰǵ 
ǱǥǶǵǳǥǲǫǪǥǳ ð æǪǥǴǥǲǥǶǧǳ Ǵǩǳ 

ǥǮǥǱǮǰǩǳ ǳǴǰǮ ǵǱǮǰ 

Ä 90% ŰȒȊ ŬůȅŮȊȗȊ, ǽȐȌȏȊ ǴǥǶ 

ü ǨȊŬȈȈŬȇŰȆȇȕȎ ȕȍȌȎ -  ȏɸŮȍȇŬɸȊȆȇȕ ǴǥǶ  

 

Ä 10% ŰȒȊ ŬůȅŮȊȗȊ ǽȐȌȏȊ AHI < 5 

ü ȏɸȌŬŮȍȆůȉȕȎ ůŰȌȊ ȖɸȊȌ ɸȌȏ ȌȍǿȃŮŰŬȆ ȒȎ 

V ŬȖȋȄůȄ ŰȌȏ PaCO2 ůŰȌȊ ȖɸȊȌ ȇŬŰǼ 10 mm Hg 
ɸǼȊȒ Ŭɸȕ ŰȄȊ ŮȂȍǾȂȌȍůȄ  

V Ǿ ůȄȉŬȊŰȆȇȕ ŬɸȌȇȌȍŮůȉȕ ŰȌȏ ȌȋȏȂȕȊȌȏ  

V ɸȌȏ ŭŮȊ ŬȆŰȆȌȈȌȂŮǿŰŬȆ Ŭɸȕ ŬɸȌűȍŬȇŰȆȇǽȎ ǼɸȊȌȆŮȎ Ǿ 
ȏɸȕɸȊȌȆŮȎ 

Kessler R, et al. Chest 2001; 120:369 ð376  
Perez de Llano LA, et al. Chest 2005; 128:587 ð594  

Mokhlesi B, et al. Sleep Breath 2007;11:117 ð124 



ǳǵǮæǲǰǭǰ ǵǱǰǥǧǲǪǳǭǰǵ 
ǱǥǶǵǳǥǲǫǪǥǳ ð ǧǱǪæǩǭǪǰǬǰůǪǥ 

Ä ǥȄȉȃǾǼȊ ŴÙȃÙȈȅŲŵŀȑȊ ǺǿȆȎŵŶȈȊ 

 

Ä ǳŴ ŲŵȂŴȆŴɻȊ ŀŴ ǳǥǵ ÙȈȃȄɻȅŴȃ ŲÙȑ 10% ǻȎȊ 38%  

 

Ä ǰ Nowbar ȄŲȃ ŵȋȆ.  ŲȆŲŷǻȉȈȋȆ ŴÙȃÙȈȅŲŵŀȑ 31% ŵŴ 
ȆȈŵȁȅŴȋȈŀǻȆȈȋȊ ŲŵȂŴȆŴɻȊ ŀŴ BMI> 35kg/m2   

 

Ä ǰ Berg ȄŲȃ ŵȋȆ. ŲȆǻŷŴȉŲȆ ȑŶȃ ŲȋŶȈɻ Ȉȃ ŲŵȂŴȆŴɻȊ ȌȉȁŵȃŀȈÙȈȃȈȒȆ 
ÙŴȉȃŵŵȑŶŴȉȈ ŶȃȊ ȋÙȁȉŴŵɻŴȊ ȋǿŴɻŲȊ ŲȉȄŴŶǺ ǻŶȁ ÙȉȈ ųȃŲǿȆȓŵŴȎȊ 
ȄŲȃ ȂŴȉŲÙŴɻŲȊ 

 
Akashiba T, et al. Intern Med. 2006;45:1121 ð5. 

Nowbar S, et al. Am J Med. 2004;116:1 ð7. 
Berg G, et al. Chest. 2001;120:377 ð83. 





ǱŲȂȈŷȋŵȃȈȅȈǿɻŲ ŶȈȋ ŵȋȆųȉȑŀȈȋ ȋÙȈŲŴȉȃŵŀȈȒ-
ÙŲȌȋŵŲȉȄɻŲȊ 

Dabal LA et al. Ann Thorac Med. 2009 Apr ðJun; 4(2): 41 ð49.  



ǭȁȌŲȆȃŵŀȈɻ ȋÙŴȉȄŲÙȆɻŲȊ ŵŶȈ ŵȒȆųȉȈŀȈ 
ÙŲȌȋŵŲȉȄɻŲȊ ȋÙȈŲŴȉȃŵŀȈȒ 

Powers MA. Respir Care 2008;53(12):1723 ð1730. 



ǫȅȃȆȃȄǼ ǧȃȄȑȆŲ 

 

Ä ǝŶȈŀŲ ŀǻŵȁȊ ȁȅȃȄɻŲȊ 

 

Ä 2:1 ǺȆųȉŴȊ ÙȉȈȊ ǿȋȆŲɻȄŴȊ 

 

Ä ǮȈŵȈǿȑȆȈȊ ÙŲȌȋŵŲȉȄɻŲ 

 

Ä æȃŲŶŲȉŲȌǻȊ ŶȁȊ ŲȆŲÙȆȈǼȊ ŵŶȈȆ ȒÙȆȈ (ȄȑÙȎŵȁ, ȋÙȆȁȅɻŲ, 
ȉȈȌŲȅȁŶȑ, ÙȉȎȃȆǼ ȄŴŷŲȅŲȅǿɻŲ) 

 

Ä ǧȖůɸȊȌȆŬ, ȌǿŭȄȉŬ ȇǼŰȒ ǼȇȍȒȊ, ȐŬȉȄȈȕȎ ȇȌȍŮůȉȕȎ 
ȌȋȏȂȕȊȌȏ 



æȃǺǿȆȎŵȁ 

 
Ä æȈȄȃŀŲŵɻŴȊ ŲȆŲÙȆŴȋŵŶȃȄǼȊ ȅŴȃŶȈȋȉǿɻŲȊ: ÙŴȉȃȈȉȃŵŶȃȄȑ ÙȉȑŶȋÙȈ, ȅȑǿȎ 

ÙŲȌȋŵŲȉȄɻŲȊ 
Ä ǥȆ ŀŴɻȆŴȃ ŲȂŴȉǺÙŴȋŶȈ ŲȆǺÙŶȋȇȁ: 

ü ǱȆŴȋŀȈȆȃȄǼȊ ȋÙǻȉŶŲŵȁȊ 
ü ǳȋŀŷȈȉȁŶȃȄǼȊ ȄŲȉųȃŲȄǼȊ ŲȆŴÙǺȉȄŴȃŲȊ 

Ä ǥȋȇȁŀǻȆŲ ųȃŶŲȆȂȉŲȄȃȄǺ ȈȉȈȒ, ȅȑǿȎ ŀŴŶŲǾȈȅȃȄǼȊ ŲȆŶȃȉȉȑÙȁŵȁȊ ǿȃŲ Ŷȁ 
ȌȉȑȆȃŲ ŲȆŲÙȆŴȋŵŶȃȄǼ ȈȇǻȎŵȁ 

Ä æȒŵÙȆȈȃŲ ŀŴ ŵȁŀŴɻŲ æǧ ȄŲȉųȃŲȄǼȊ ŲȆŴÙǺȉȄŴȃŲȊ 
Ä ǥǻȉȃŲ ŲɻŀŲŶȈȊ ð ǵÙŴȉȄŲÙȆɻŲ 
Ä ǳȋȆǼȂȎȊ ŴȃŵŲǿȎǿǼ ŀŴ ȈȇŴɻŲ ǥǥǪǪ ÙȈȋ ȈųȁǿŴɻ ŵŶȁ ǭǧŰ 
Ä ǭŴȅǻŶȁ ȒÙȆȈȋ (+ EtCO2)  

Ahmed Q, et al. Hum Pathol 1997; 28:264 ð269  
Mokhlesi B, et al. Sleep Breath 2007;11:117 ð124 



ǱȉȑǾȅŴȍȁ ŶȈȋ ŵȋȆųȉȑŀȈȋ ŵŴ ŲŵȂŴȆŴɻȊ ŀŴ ǳǥǵ (AHI Ó 5) ȄŲȃ 
BMI Ó 30 kg/m2 

Mokhlesi B, Tulaimat A Chest 2007;132:1322 -1336 



PSG and spirometric differences  



ǮȈŵȁȉȑŶȁŶŲ ȄŲȃ ȂȆȁŵȃŀȑŶȁŶŲ 

 

Ä ǴȏȂȇȍȆŰȆȇǼ ȉŮ ŮȏȇŬɸȊȆȇȌȖȎ ŬůȅŮȊŮǿȎ ȉŮ ǴǥǶ  

ü ǷŬȉȄȈȕŰŮȍȄ ɸȌȆȕŰȄŰŬ ȃȒǾȎ 

ü ǶȑȄȈȕŰŮȍȌ ȇȕůŰȌȎ ȏɸȄȍŮůȆȗȊ ȏȂŮǿŬȎ 

ü ǥȏȋȄȉǽȊȌ ȇǿȊŭȏȊȌ ɸȊŮȏȉȌȊȆȇǾȎ ȏɸǽȍŰŬůȄȎ 

 

Ä ǴȏȂȇȍȆŰȆȇǼ ȉŮ ɸŬȐȖůŬȍȇȌȏȎ ȐȒȍǿȎ ǴǥǶ ŬůȅŮȊŮǿȎ: 

ü ǥȏȋȄȉǽȊȄ ȐȍǾůȄ ȏɸȄȍŮůȆȗȊ ȏȂŮǿŬȎ 

ü ǥȏȋȄȉǽȊȄ ɸȆȅŬȊȕŰȄŰŬ ȊȌůȄȈŮǿŬȎ ȇŬȆ ŮȊŰŬŰȆȇǾȎ 
ȅŮȍŬɸŮǿŬȎ 

 

Ä ǥȏȋȄȉǽȊȄ ȅȊȄŰȕŰȄŰŬ ȐȒȍǿȎ ȅŮȍŬɸŮǿŬ 

Hida W, et al. Sleep Breath 2003; 7:3 ð12 
Berg G, et al. Chest 2001;120:377 ð383  

Nowbar S, et al. Am J Med 2004; 116:1 ð7 



ǮȈŵȁȉȑŶȁŶŲ ȄŲȃ ȂȆȁŵȃŀȑŶȁŶŲ 

Mokhlesi B et al Proc Am Thorac Soc 2008;5(2):218-225. 



ǴȏȊȌůȄȍȕŰȄŰŮȎ ɸȌȏ ŬȊŬűǽȍȌȊŰŬȆ ůŮ 
ŬůȅŮȊŮǿȎ ȉŮ ŰȌ ůȖȊŭȍȌȉȌ ȏɸȌŬŮȍȆůȉȌȖ 

ɸŬȐȏůŬȍȇǿŬȎ 

Mokhlesi B, Tulaimat A Chest 2007;132:1322 -1336 



ŪŮȍŬɸŮǿŬ 

Ä PAP (CPAP or BiPAP) 
(ÑǰȇȋǿȈȆȈȂŴȉŲÙŴɻŲ) 

 

Ä ǶŴȃȉȈȋȉǿŴɻȈ 

Â ǴȉŲȌŴȃȈŵŶȈŀɻŲ 

Â ǥÙȓȅŴȃŲ ǾǺȉȈȋȊ 

 

Ä űŲȉŀŲȄȈȂŴȉŲÙŴɻŲ 

Â ǭŴųȉȈȇȋÙȉȈǿŴŵŶŴȉȑȆȁ 

Â ŲȄŴŶŲȀȈȅŲŀɻųȁ 
Stepanski EJ. J Clin Sleep Med  2005; 1:311 

Masa JF, et al. Chest 2001; 119:1102 ð1107 
Sugerman HJ, et al. Chest 1986; 90:81 ð86 



 
ŰŴȉŲÙŴȋŶȃȄȑȊ ŲȅǿȑȉȃȂŀȈȊ ȄŲŶǺ ŶȁȆ ŶȃŶȅȈÙȈɻȁŵȁ PAP ŵŴ ŲȋŶȈȒȊ 

ŶȈȋȊ ŲŵȂŴȆŴɻȊ 

Mokhlesi B, Respir Care 2010;55(10):1347 -1362 



ǨȊŭŮǿȋŮȆȎ  BiPaP 

 

Bi -level PAP should be instituted if:   

Ä the patient is intolerant of higher CPAP pressure ( 15 cm H2O) that may be 
required to resolve apneas and hypopneas  

Ä if hypoxemia is persistent despite adequate resolution of obstructive respiratory 

        events during the titration study. 

Ä Bi-level PAP should also be considered if the PaCO2 does not normalize after 3 
months of therapy with CPAP 

 

During bilevel PAP titration : 

Ä the inspiratory PAP (IPAP) should be at least 8 to 10 cm H2O above the 
expiratory PAP (EPAP) in order to effectively increase ventilation. 

Ä In the minority of patients with OHS who do not have OSA, EPAP can be set at 5 
cm H2O and IPAP can be titrated to improve ventilation. 



ŰŴȉŲÙŴȋŶȃȄȑȊ ŲȅǿȑȉȃȂŀȈȊ ȄŲŶǺ ŶȁȆ ŶȃŶȅȈÙȈɻȁŵȁ 
ǦiPaP ŵŴ ŲȋŶȈȒȊ ŶȈȋȊ ŲŵȂŴȆŴɻȊ 

 

 

Ä EPaP: 

ǥȍȐȆȇǼ 5 cm H20  

ǥȖȋȄůȄ ȇŬŰǼ 2 cm H20  ǽȒȎ ŮȋǼȈŮȆȑȄ ŬɸȊȌȆȗȊ ȇŬȆ ȏɸȌɸȊȌȆȗȊ 

 

Ä IPaP:  

ǥȍȐȆȇǼ 10 cm H20  

ǥȖȋȄůȄ ȇŬŰǼ 2 cm H20 Spo2> 92%  

ǶɸȌůŰǾȍȆȋȄ ɸǿŮůȄȎ: 8-10  cm H20  

ǴȏȉɸȈȄȍȒȉŬŰȆȇǾ ȐȌȍǾȂȄůȄ ȌȋȏȂȕȊȌȏ ŬȊ SpǱ2<  88 %  

ǧȆŬŭŮȍȉȆȇȕ EtC02  ȂȆŬ ŬɸȌűȏȂǾ ȏɸŮȍŬŮȍȆůȉȌȖ ȇŬȆ ŬȈȇǼȈȒůȄ 



ǴȏȉȉȕȍűȒůȄ ȉŮ  ǳŬǳ ȅŮȍŬɸŮǿŬ 

 

 

Ä Adherence to PAP therapy, measured as average hours of daily use in the last 30 days, is 

directly correlated with improvement in daytime arterial blood gas values 

 

Ä Patients who used PAP therapy for  4.5 h/d had a considerably greater improvement in blood 

gases than less adherent patients. In addition, the need for daytime oxygen therapy 

decreased from 30% of patients to 6%. 

 

Ä The impact of long-term NIV on vital capacity and lung volumes is contradictory. 

 

 

                                                                     Mokhlesi B et al J Clin Sleep Med 2006;2(1):57-62.                                                                        

                                                                     Han F et al Chest 2001;119(6):1814-1819 

                                                                     Heinemann F et al Respir Med 2007;101(6):1229-1235. 



ǭȕȂȌȆ ȉȄ ȁŮȈŰǿȒůȄȎ ŰȄȎ ȏɸŮȍȇŬɸȊǿŬȎ ůŰȌȏȎ 
ŬůȅŮȊŮǿȎ ȏɸȕ ȅŮȍŬɸŮǿŬ ȉŮ PAP 

Mokhlesi B, et al. J Clin Sleep Med 2006; 2:57 ð62 



Algorithm for approach to acute and chronic hypercapnic respiratory 
failure in obesity hypoventilation syndrome (OHS).  

Powers MA. Respir Care 2008;53(12):1723 ð1730. 



ŰŴȉŲÙŴȋŶȃȄǻȊ ŴÙȃȅȈǿǻȊ 

Ä ǱȆ ȅŮȍŬɸŮȏŰȆȇǽȎ ŮɸȆȈȌȂǽȎ, ŮȇŰȕȎ ŰȄȎ ȅŮȍŬɸŮǿŬȎ ȉŮ PAP 
ŭŮȊ ǽȐȌȏȊ ŮɸŬȍȇȗȎ ȉŮȈŮŰȄȅŮǿ 
 

Ä ŪŮȍŬɸŮȏŰȆȇȕ ɸȈǼȊȌ ȉŮ: 
 
ü ǴȏȊŰȄȍȄŰȆȇǾ Ǿ ȐŮȆȍȌȏȍȂȆȇǾ ŬɸȗȈŮȆŬ ȁǼȍȌȏȎ 
ü ūŬȍȉŬȇȌȅŮȍŬɸŮǿŬ 
ü ǵȍŬȐŮȆȌŰȌȉǿŬ 
  



ǦǥǲǪǥǴǲǪǫǩ ǶǧǪǲǰǵǲůǪǫǩ 

 
Ä ǧȋȉǻȎȊ ŲÙȈųŴȄŶǼ ŵǼŀŴȉŲ 

 
Ä ǭÙȈȉŴɻ ȆŲ ȈųȁǿǼŵŴȃ ŵŴ ŲÙȓȅŴȃŲ ǾǺȉȈȋȊ 
ȄŲȃ ųȃŲŶǼȉȁŵǼ ŶȁȊ 
 

Ä ǰȃ ŀȈȆŶǻȉȆŴȊ ȌŴȃȉȈȋȉǿȃȄǻȊ ÙȉȈŵŴǿǿɻŵŴȃȊ 
ǻȌȈȋȆ ŀŴȃȎŀǻȆŴȊ ŀŴŶŴǿȌŴȃȉȁŶȃȄǻȊ 
ŴÙȃÙȅȈȄǻȊ 

National Institutes of Health Consensus Development Panel. Ann Int Med . 1991;115:956-961. 
Buchwald H, et al. JAMA 2004;292:1724 -1737 



ǰ ǲǰǬǰǳ Ǵǩǳ ǦǥǲǪǥǴǲǪǫǩǳ 
ǶǧǪǲǰǵǲůǪǫǩǳ ǳǴǰ ǳǥǵ 

Ä ǵŬ ŬɸȌŰŮȈǽůȉŬŰŬ ŰȒȊ ȉǽȐȍȆ ůǾȉŮȍŬ ȉŮȈŮŰȗȊ ŰȄȎ 
ŮɸǿŭȍŬůȄȎ ŰȄȎ ȐŮȆȍȌȏȍȂȆȇǾȎ ŬɸȗȈŮȆŬȎ ȁǼȍȌȏȎ ůŰȌ ǴǥǶ 
ȇŬȆ ůŰȌ OHS ǽȐȌȏȊ ŬȊŰȆȇȍȌȏȕȉŮȊŬ ŬɸȌŰŮȈǽůȉŬŰŬ ȈȕȂȒ: 

 

ü ȉȆȇȍȌȖ ȉŮȂǽȅȌȏȎ ŰȒȊ ŭŮȆȂȉǼŰȒȊ 

ü ǞȈȈŮȆȑȄȎ ȋŮȇǼȅŬȍȒȊ ȌȍȆůȉȗȊ ŮɸȆŰȏȐǿŬȎ 
(ȅŮȍŬɸŮȏŰȆȇȕȎ ůŰȕȐȌȎ) 

ü ǴűŬȈȉǼŰȒȊ ŮɸȆȈȌȂǾȎ ȇŬȆ ɸŬȍŬȇȌȈȌȖȅȄůȄȎ (ɸȕŰŮ 
ŮɸŬȊŮȇŰȆȉȌȖȉŮ) 

ü ǞȈȈŮȆȑȄ ȉŮŰŮȂȐŮȆȍȄŰȆȇȗȊ ȉŮȈŮŰȗȊ ȖɸȊȌȏ 



Buchwald H, et al. JAMA. 2004;292:1724-1737 

 

Ä ǴȏůŰȄȉŬŰȆȇǾ ŬȊŬůȇȕɸȄůȄ 22,094 ŬůȅŮȊȗȊ : ŬȊǽűŮȍŮ 
ɸȌůȌůŰǼ ȅŮȍŬɸŮǿŬȎ > 80%   
ü ȉŮ ůȄȉŬȊŰȆȇǾ ȉŮǿȒůȄ ŰȌȏ ǥǪǫ ȉŮŰǼ ŰȄ ȁŬȍȆŬŰȍȆȇǾ 
ȐŮȆȍȌȏȍȂȆȇǾ 

 
Ä ǡȉȒȎ: ŭȖůȇȌȈȌ ȊŬ ŬȊŬȂȊȒȍȆůŰȌȖȊ ȌȆ ŬȈȄȅȆȊǽȎ 
ŮɸȆŭȍǼůŮȆȎ ŰȄȎ ȁŬȍȆŬŰȍȆȇǾȎ ȐŮȆȍȌȏȍȂȆȇǾȎ ůŰȌ ǴǥǶ ȇŬȆ 
OHS, ȈȕȂȒ: 
ü ǮȆȇŰȌȖ ɸȈȄȅȏůȉȌȖ: ŬůȅŮȊŮǿȎ ȉŮ ǴǥǶ, ŭȆŬŰŬȍŬȐǽȎ 
ŬȊŬɸȊȌǾȎ ůŰȌȊ ȖɸȊȌ, ȇŬȆ ůȖȊŭȍȌȉȌ ȏɸȌŬŮȍȆůȉȌȖ 
ɸŬȐȏůŬȍȇǿŬȎ  

ü ǨȈȈȆɸǾ ůŰȌȆȐŮǿŬ ŰȍȕɸȌȏ ŮɸŬȊŮȇŰǿȉȄůȄȎ ŰȌȏ ǴǥǶ ȉŮŰǼ 
ŰȄ ȁŬȍȆŬŰȍȆȇǾ ŮɸǽȉȁŬůȄ 

ü Ǫ ɸȈŮȆȌȑȄűǿŬ ŰȒȊ ŬůȅŮȊȗȊ ŭŮȊ ȏɸȌȁȈǾȅȄȇŬȊ ůŮ 
ȉŮȈǽŰȄ ȖɸȊȌȏ ȉŮŰŮȂȐŮȆȍȄŰȆȇǼ ȇŬȆ ȉŮŰǼ ŬɸȗȈŮȆŬ 
ȁǼȍȌȏȎ 



Greenburg DL et al. Am J Med. 2009 

Jun;122(6):535-42.  

 

Ä ǮŮŰŬ-  ŬȊǼȈȏůȄ 12 ȉŮȈŮŰȗȊ ȉŮ 342 ŬůȅŮȊŮǿȎ, ůŰȆȎ ȌɸȌǿŮȎ 
ȐȍȄůȆȉȌɸȌȆǾȅȄȇŮ ɸȍȌ ȇŬȆ ȉŮŰŮȂȐŮȆȍȄŰȆȇǾ ȉŮȈǽŰȄ ȖɸȊȌȏ: 

 

ü ǴȄȉŬȊŰȆȇǾ ȁŮȈŰǿȒůȄ ŰȒȊ ɸŬȐȖůŬȍȇȒȊ ŬůȅŮȊȗȊ ȉŮ 
ǴǥǶ ȇŬȆ OHS 

ü ǮŮǿȒůȄ ŰȌȏ ǥǪǫ ȇŬŰǼ 71% 



AHI ÙȉȃȆ ȄŲȃ ŀŴŶǺ Ŷȁ ȌŴȃȉȈȋȉǿȃȄǼ ŴÙǻŀǾŲŵȁ 



ǦǭǪ ÙȉȃȆ ȄŲȃ ŀŴŶǺ Ŷȁ ȌŴȃȉȈȋȉǿȃȄǼ ŴÙǻŀǾŲŵȁ 



ǨǲǫǧǳǥǴǪ ǵǪǴ ǦǥǳǫǥǵǳǫǬǪǴ 
ǷǨǫǳǱǶǳũǫǬǪǴ ǴǵǱ OHS 

Ä ǴŮ ǼȈȈŮȎ ȉŮȈǽŰŮȎ ŮɸȆůȄȉŬǿȊŮŰŬȆ ȕŰȆ  

 

× Ǫ ŬɸȗȈŮȆŬ ȁǼȍȌȏȎ ȉǽůȒ ŰȄȎ ȁŬȍȆŬŰȍȆȇǾȎ ȐŮȆȍȌȏȍȂȆȇǾȎ 
ɸȆȅŬȊȗȎ ŭŮȊ ȅŮȍŬɸŮȖŮȆ ɸȈǾȍȒȎ ŰȌ OHS, ůȄȉŬȊŰȆȇȕ 
ȉǽȍȌȎ ŰȌȏ ȅŮȍŬɸŮȏŰȆȇȌȖ ɸȈǼȊȌȏ 

 

× ǱȆ ŬůȅŮȊŮǿȎ ȉŮ OHS ȐȍŮȆǼȃȌȊŰŬȆ ŮɸŬȊŮȇŰǿȉȄůȄ ȇŬȆ 
ɸȆȅŬȊȗȎ ůȏȊǽȐȆůȄ Ǿ ŮɸŬȊŬɸȍȌůŭȆȌȍȆůȉȕ ȅŮȍŬɸŮǿŬȎ 
ȉŮŰǼ ŰȄȊ ŬɸȗȈŮȆŬ ȁǼȍȌȏȎ 

 

Morgenthaler TI, et al. Sleep. 2006;29:1031 -1035. 



ǳȋŀÙŴȉǺŵŀŲŶŲ 

Ä ǴȈ ŵȒȆųȉȈŀȈ ȋÙȈŲŴȉȃŵŀȈȒ ÙŲȌȋŵŲȉȄɻŲȊ ųŴȆ ŲÙȈŶŴȅŴɻ ŵÙǺȆȃŲ ȈȆŶȑŶȁŶŲ ȄŲȃ ÙŲȉŲŀǻȆŴȃ ŵȋȌȆǺ 
ŲųȃǺǿȆȎŵŶȈ 
 

Ä ǳȌŴŶɻȀŴŶŲȃ ŀŴ ŲȋȇȁŀǻȆȈ ȄŲȉųȃŲǿǿŴȃŲȄȑ ȄɻȆųȋȆȈ, ŲȋȇȁŀǻȆȁ ȆȈŵȁȉȑŶȁŶŲ ȄŲȃ ȂȆȁŶȑŶȁŶŲ 
 
Ä ǧɻȆŲȃ ŵȁŀŲȆŶȃȄȑ ȆŲ ȋÙǺȉȌŴȃ ȋȍȁȅȑȊ ųŴɻȄŶȁȊ ȋÙȈȍɻŲȊ, ŲŷȈȒ ȁ ǻǿȄŲȃȉȁ ųȃǺǿȆȎŵȁ ȄŲȃ ȂŴȉŲÙŴɻŲ 

ǾŴȅŶȃȓȆȈȋȆ ŶȁȆ ǻȄǾŲŵȁ ŶȈȋ ŵȋȆųȉȑŀȈȋ 
 

Ä ǩ ȌȉǼŵȁ ŶȈȋ ǭǧǭǥ ǾŴȅŶȃȓȆŴȃ ŶȁȆ ŲȆŶŲȅȅŲǿǼ ŶȎȆ ŲŴȉɻȎȆ, ŶȁȆ ÙȈȃȑŶȁŶŲ ȒÙȆȈȋ ŶȁȆ ŴÙȃǾɻȎŵȁ 
ȄŲȃ ŴȆųŴȌȈŀǻȆȎȊ ŶȁȆ ȄŲȉųȃŲǿǿŴȃŲȄǼ ȆȈŵȁȉȑŶȁŶŲ 
 

Ä ǱȉǻÙŴȃ ȆŲ ŴȄŶȃŀǺŶŲȃ ȁ ȄŲȉųȃŲǿǿŴȃŲȄǼ ȆȑŵȈŵȊ ȄŲȃ ȆŲ ŲȆŶȃŀŴŶȎÙɻȀŴŶŲȃ ŀŴ ŶȈ ȄŲŶǺȅȅȁȅȈ 
ȂŴȉŲÙŴȋŶȃȄȑ ŵȌǼŀŲ 
 

Ä ǬȑǿȎ ŶȁȊ ÙŲǿȄȑŵŀȃŲȊ ŴÙȃųȁŀɻŲȊ ŶȁȊ ÙŲȌȋŵŲȉȄɻŲȊ, Ȉ ŴÙȃÙȈȅŲŵŀȑȊ ŶȈȋ ŵȋȆųȉȑŀȈȋ 
ȋÙȈŲŴȉȃŵŀȈȒ ÙŲȌȋŵŲȉȄɻŲȊ ŲȆŲŀǻȆŴŶŲȃ ȆŲ ŲȋȇȁȂŴɻ 
 

Ä ǱŴȉŲȃŶǻȉȎ ǻȉŴȋȆŲ ŀŴ ŶȋȌŲȃȈÙȈȃȁŀǻȆŴȊ ŀŴȅǻŶŴȊ ŲÙŲȃŶŴɻŶŲȃ ǿȃŲ ŶȁȆ ȄŲȅȒŶŴȉȁ ȄŲŶŲȆȑȁŵȁ ŶȁȊ 
ÙŲȂȈŷȋŵȃȈȅȈǿɻŲȊ ȄŲȃ ŶȎȆ ŲÙȈŶŴȅŴŵŀǺŶȎȆ ŶȁȊ ŀŲȄȉȈȌȉȑȆȃŲȊ ȂŴȉŲÙŴɻŲȊ ŲȋŶȓȆ ŶȎȆ ŲŵȂŴȆȓȆ 
 
 



ɆŬɠ ŮɡɢŬɟɘůŰɩ ɔɘŬ Űɖɜ ˊɟɞůɞɢɐ ůŬɠ 

 
 


