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Objec2ves	
  
•  Prevalence	
  of	
  pulmonary	
  hypertension	
  (PH)	
  in	
  
inters22al	
  lung	
  disease	
  (ILD)	
  

•  Pathogenesis	
  of	
  PH	
  in	
  ILD	
  

•  Predic2ve	
  factors	
  and	
  clinical	
  implica2ons	
  of	
  PH	
  
in	
  ILD	
  

•  Treatment	
  and	
  role	
  of	
  advanced	
  therapies	
  in	
  PH	
  
associated	
  with	
  ILD	
  



Inters22al	
  Lung	
  Disease	
  

•  Comprises	
  a	
  heterogeneous	
  group	
  of	
  disease	
  
with	
  restric2ve	
  physiology	
  and	
  impaired	
  gas	
  
exchange	
  

•  Pulmonary	
  hypertension	
  (PH)in	
  this	
  seFng	
  is	
  
designated	
  group	
  3	
  based	
  on	
  Dana	
  Point	
  2008	
  
PH	
  classifica2on	
  

	
  



Inters22al	
  Lung	
  Disease	
  

•  PH	
  in	
  ILD	
  causes	
  dyspnea,	
  fa2gue	
  and	
  exercise	
  
limita2on	
  

•  Significant	
  symptom	
  overlap	
  with	
  ILD	
  
symptoms	
  

•  PH	
  may	
  be	
  missed	
  in	
  ILD	
  un2l	
  signs	
  of	
  right	
  
heart	
  failure	
  develop	
  



Defini2on	
  of	
  PH	
  in	
  ILD	
  

•  Presence	
  of	
  PH	
  in	
  an	
  ILD	
  pa2ent	
  without	
  an	
  
alterna2ve	
  cause	
  

•  PH	
  is	
  defined	
  as	
  a	
  mean	
  PAP	
  (mPAP)	
  of	
  
≥25mmHg	
  at	
  rest	
  

•  PH	
  is	
  considered	
  severe	
  when	
  mPAP	
  
≥25mmHg	
  with	
  cardiac	
  index	
  <2L/min/m2	
  or	
  if	
  
mPAP≥35mmHg	
  



Prevalence	
  of	
  PH	
  in	
  ILD	
  

•  Actual	
  prevalence	
  is	
  uncertain	
  

•  Depends	
  on	
  the	
  type	
  of	
  ILD,	
  the	
  differences	
  in	
  
pa2ent	
  popula2ons,	
  modality	
  used	
  to	
  detect	
  
PH	
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Prevalence	
  of	
  PH	
  in	
  ILD	
  

•  Idiopathic	
  pulmonary	
  	
  fibrosis	
  
– Nathan	
  et	
  al	
  in	
  2008	
  retrospec2ve	
  cohort	
  of	
  44	
  
pa2ents	
  with	
  RHC	
  data	
  on	
  ini2al	
  transplant	
  
evalua2on	
  

– 38.6%	
  had	
  PH	
  at	
  baseline	
  
– During	
  follow	
  up	
  the	
  majority	
  of	
  non-­‐PH	
  pa2ents	
  
developed	
  PH	
  →	
  incidence	
  of	
  77.8%	
  

– Overall	
  prevalence	
  of	
  86.4%	
  at	
  the	
  2me	
  of	
  
transplant	
  

Nathan	
  et	
  al.	
  	
  Serial	
  development	
  of	
  pulmonary	
  hypertension	
  in	
  pa2ents	
  with	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  Respira2on	
  2008;	
  
76(3):	
  288-­‐94.	
  



Prevalence	
  of	
  PH	
  in	
  ILD	
  

•  Idiopathic	
  pulmonary	
  fibrosis	
  
–  In	
  79	
  IPF	
  pa2ents	
  studied	
  retrospec2vely	
  31.6%	
  
met	
  criteria	
  for	
  PH	
  	
  

– >2000	
  IPF	
  pa2ents	
  on	
  the	
  UNOS	
  registry,	
  the	
  
prevalence	
  of	
  PH	
  was	
  around	
  25%	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  



Prevalence	
  of	
  PH	
  in	
  ILD	
  

•  Sarcoidosis	
  
– Prospec2ve	
  study	
  in	
  246	
  sarcoidosis	
  pa2ents	
  the	
  
frequency	
  was	
  5.7%	
  based	
  on	
  PASP>40mmHg	
  by	
  
doppler	
  ultrasound	
  

Handa	
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  et	
  al.	
  Incidence	
  of	
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  and	
  its	
  clinical	
  relevance	
  in	
  pa2ents	
  with	
  sarcoidosis.	
  Chest	
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  129:	
  1246-­‐1252	
  
	
  



Prevalence	
  of	
  PH	
  in	
  ILD	
  
•  Connec2ve	
  2ssue	
  disease	
  (CTD)	
  with	
  ILD	
  
– 5-­‐38%	
  of	
  pa2ents	
  with	
  systemic	
  sclerosis	
  
– 4.3-­‐43%	
  of	
  pa2ents	
  with	
  SLE	
  
– 21	
  %	
  pa2ents	
  with	
  rheumatoid	
  arthri2s	
  

•  PH	
  in	
  CTD	
  can	
  also	
  be	
  due	
  to:	
  
– group	
  1	
  pulmonary	
  arteriopathy	
  
– group	
  2	
  cardiac	
  disease	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  



Pathogenesis	
  of	
  PH	
  in	
  ILD	
  

•  Normally	
  
– Pulmonary	
  hypertension	
  develops	
  under	
  
condi2ons	
  of	
  global	
  hypoxia	
  that	
  cause	
  
widespread	
  pulmonary	
  vasoconstric2on	
  

– Addi2onally	
  there	
  are	
  abla2ve	
  changes	
  to	
  the	
  
pulmonary	
  vasculature	
  secondary	
  to	
  fibrosis	
  that	
  
contribute	
  PH	
  

– PH	
  here	
  is	
  an	
  adap2ve/secondary	
  phenomenon	
  



Pathogenesis	
  of	
  PH	
  in	
  ILD	
  

•  “Dispropor2onate	
  PH	
  in	
  ILD”	
  

•  Not	
  just	
  hypoxemia	
  and	
  fibrosis	
  

•  Derangement	
  in	
  the	
  balance	
  of	
  angiogenesis	
  and	
  
pro-­‐fibro2c	
  mediators	
  drives	
  PH	
  

•  Dispropor2onate	
  PH	
  suggests	
  a	
  role	
  for	
  
pulmonary	
  vasodilators	
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  Treatment	
  of	
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  in	
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  pulmonary	
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  efficacy	
  or	
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design?	
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Pulmonary	
  Hypertension	
  in	
  Inters22al	
  
Lung	
  Disease	
  

•  Most	
  data	
  about	
  PH	
  in	
  ILD	
  comes	
  from	
  IPF	
  
studies	
  

•  Unclear	
  how	
  much	
  IPF	
  data	
  can	
  be	
  applied	
  to	
  
other	
  ILDs	
  

•  Addi2onally	
  clinical	
  studies	
  of	
  PH	
  in	
  IPF	
  typically	
  
involve	
  lung	
  transplant	
  pa2ents	
  who	
  are	
  typically	
  
younger,	
  have	
  few	
  comorbidi2es	
  and	
  more	
  
severe	
  ILD	
  



Mortality	
  in	
  IPF	
  with	
  PH	
  

•  PH	
  is	
  a	
  significant	
  predictor	
  of	
  mortality	
  in	
  IPF	
  
•  1	
  year	
  mortality	
  of	
  28%	
  with	
  PH	
  versus	
  5.5%	
  without	
  
PH	
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  Prevalence	
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  outcomes	
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  pulmonary	
  arterial	
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  in	
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  pulmonary	
  fibrosis.	
  Chest	
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  129:	
  746-­‐752	
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PH	
  in	
  IPF	
  

•  Are	
  there	
  any	
  clinical	
  indices	
  that	
  are	
  less	
  
invasive	
  to	
  obtain	
  that	
  may	
  aid	
  diagnosis,	
  
inform	
  decisions	
  and	
  determine	
  prognosis	
  in	
  
IPF	
  associated	
  PH?	
  



Echocardiography	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  

•  Echocardiography	
  is	
  a	
  useful	
  diagnos2c	
  tool	
  
for	
  studying	
  pulmonary	
  hypertension	
  

•  Not	
  a	
  perfect	
  test	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  	
  

Nathan	
  SD	
  et	
  al.	
  	
  Right	
  ventricular	
  systolic	
  pressure	
  by	
  echocardiography	
  as	
  a	
  predictor	
  of	
  pulmonary	
  hypertension	
  in	
  idiopathic	
  pulmonary	
  
fibrosis.	
  	
  Respiratory	
  Medicine	
  2008;	
  102:	
  1305-­‐1310	
  	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  

•  RVSP	
  overes2mated	
  PASPcath	
  in	
  48.3%	
  and	
  
underes2mated	
  in	
  PASPcath	
  in	
  11.8%	
  of	
  cases	
  

•  Posi2ve	
  predic2ve	
  value	
  of	
  RVSP	
  can	
  be	
  
improved	
  when	
  combined	
  with	
  PFT	
  and	
  
6MWT	
  data	
  

Nathan	
  SD	
  et	
  al.	
  	
  Right	
  ventricular	
  systolic	
  pressure	
  by	
  echocardiography	
  as	
  a	
  predictor	
  of	
  pulmonary	
  hypertension	
  in	
  idiopathic	
  pulmonary	
  
fibrosis.	
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  Medicine	
  2008;	
  102:	
  1305-­‐1310	
  	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  	
  

•  Cohort	
  of	
  374	
  lung	
  transplant	
  candidates	
  
•  Comparing	
  echo	
  to	
  RHC	
  
•  Echo	
  overes2mated	
  PASP	
  by	
  more	
  than	
  
10mmHg	
  in	
  52%	
  of	
  cases	
  

Arcasoy	
  et	
  al.	
  	
  Echocardiographic	
  assessment	
  of	
  pulmonary	
  hypertension	
  in	
  pa2ents	
  with	
  advanced	
  lung	
  disease.	
  	
  Am	
  J	
  of	
  Resp	
  and	
  Crit	
  Care	
  
Medicine	
  2003;	
  167(5):	
  735-­‐740	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  	
  

•  Other	
  echo	
  measures	
  are	
  useful	
  to	
  iden2fy	
  
PH-­‐related	
  abnormali2es	
  
– RA	
  enlargement	
  
– RV	
  enlargement	
  
– Right	
  ventricular	
  dysfunc2on	
  
	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  	
  

•  Rivera-­‐Lebron	
  et	
  al	
  in	
  2013	
  

•  Retrospec2ve	
  cohort	
  of	
  135	
  IPF	
  pa2ents	
  
receiving	
  RHC	
  and	
  TTE	
  each	
  within	
  24	
  hours	
  of	
  
each	
  other	
  

•  29%	
  had	
  PH	
  (mean	
  mPAP	
  31+/-­‐	
  6mmHg)	
  

Rivera-­‐Lebron	
  B	
  et	
  al.	
  Echocardiographic	
  and	
  hemodynamic	
  predictors	
  of	
  mortality	
  in	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  
Chest	
  2013;	
  144(2):	
  564-­‐570	
  



Echocardiography	
  in	
  PH	
  associated	
  
with	
  IPF	
  	
  

Rivera-­‐Lebron	
  B	
  et	
  al.	
  Echocardiographic	
  and	
  hemodynamic	
  predictors	
  of	
  mortality	
  in	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  
Chest	
  2013;	
  144(2):	
  564-­‐570	
  



Pulmonary	
  Func2on	
  Tests	
  



PFT	
  in	
  PH	
  associated	
  with	
  IPF	
  

•  Pa2ents	
  with	
  SPAP>50mmHg	
  had	
  more	
  impaired	
  DLCO	
  and	
  
PaO2	
  

•  FEV1,	
  FVC	
  and	
  FEV1/FVC	
  ra2o	
  had	
  no	
  correla2on	
  with	
  SPAP	
  

Nadrous	
  HF	
  et	
  al.	
  Pulmonary	
  hypertension	
  in	
  pa2ents	
  with	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  Chest	
  2005;	
  128(4):2393-­‐2399	
  



PFT	
  in	
  PH	
  associated	
  with	
  IPF	
  

•  The	
  presence	
  of	
  RHC	
  diagnosed	
  PH	
  correlated	
  
with	
  an	
  impaired	
  DLCO	
  and	
  need	
  for	
  
supplemental	
  oxygen	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  



PFT	
  in	
  PH	
  associated	
  with	
  IPF	
  

•  Measures	
  of	
  restric2ve	
  lung	
  disease	
  fail	
  to	
  
correlate	
  with	
  the	
  presence	
  of	
  PH	
  in	
  IPF	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  



PFT	
  in	
  PH	
  associated	
  with	
  IPF	
  

•  Retrospec2ve	
  study	
  of	
  118	
  pa2ents	
  with	
  IPF	
  of	
  whom	
  48%	
  had	
  RHC-­‐confirmed	
  PH	
  	
  

•  Again	
  showed	
  a	
  correla2on	
  of	
  DLCO	
  with	
  presence	
  of	
  PH	
  

•  FVC/DLCO	
  performed	
  less	
  well	
  than	
  DLCO	
  alone	
  

•  FVC	
  was	
  not	
  predic2ve	
  
Nathan	
  S	
  D	
  et	
  al.	
  Pulmonary	
  hypertension	
  and	
  pulmonary	
  func2on	
  tes2ng	
  in	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  Chest	
  2007:	
  657-­‐663.	
  



Six	
  Minute	
  Walk	
  Test	
  



PFT	
  in	
  PH	
  associated	
  with	
  IPF	
  

•  The	
  presence	
  of	
  PH	
  in	
  IPF	
  correlates	
  with	
  6	
  
minute	
  walk	
  distance	
  and	
  nadir	
  desatura2on	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  



Radiographic	
  Findings	
  



CT	
  Findings	
  in	
  PH	
  with	
  associated	
  IPF	
  

•  No	
  rela2onship	
  between	
  the	
  presence	
  of	
  PH	
  in	
  IPF	
  	
  
–  Chest	
  CT-­‐determined	
  fibrosis	
  score	
  
–  Ground-­‐glass	
  opacity	
  score	
  
–  Diameter	
  of	
  the	
  main	
  pulmonary	
  artery	
  
–  Ra2o	
  of	
  the	
  pulmonary	
  artery	
  to	
  aorta	
  diameter	
  

Zisman	
  D	
  A	
  et	
  al.	
  	
  High-­‐resolu2on	
  chest	
  CT	
  findings	
  do	
  not	
  predict	
  the	
  presence	
  of	
  pulmonary	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  
fibrosis.	
  Chest	
  2007;	
  132(3):	
  773-­‐779	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Therapy	
  for	
  the	
  underlying	
  ILD	
  if	
  possible	
  

•  Supplemental	
  O2	
  for	
  exercise	
  and	
  res2ng	
  
hypoxemia	
  

•  Diure2c	
  therapy	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Lis2ng	
  for	
  lung	
  transplanta2on	
  

–  Decline	
  in	
  FVC≥10%	
  during	
  6	
  months	
  of	
  follow	
  up	
  

–  Decline	
  in	
  DLCO≥15%	
  in	
  6	
  months	
  follow	
  up	
  

–  Desatura2on	
  to	
  <88%	
  or	
  distance	
  <250m	
  on	
  6	
  minute	
  walk	
  test	
  
or	
  >50m	
  decline	
  in	
  6	
  minute	
  walk	
  distance	
  over	
  6	
  month	
  period	
  

–  Pulmonary	
  hypertension	
  on	
  RHC	
  or	
  2D	
  echocardiography	
  

–  Hospitaliza2on	
  because	
  of	
  respiratory	
  decline,	
  pneumothorax	
  
or	
  acute	
  exacerba2on	
  

Weill	
  D	
  et	
  al.	
  A	
  consensus	
  document	
  for	
  the	
  selec2on	
  of	
  lung	
  transplant	
  candidates:	
  2014	
  –	
  An	
  update	
  from	
  the	
  Pulmonary	
  Transplanta2on	
  Council	
  of	
  the	
  
Interna2onal	
  Society	
  for	
  Heart	
  and	
  lung	
  Transplanta2on.	
  Journal	
  of	
  Heart	
  and	
  lung	
  Transplanta2on	
  2015;	
  34(1):	
  650-­‐656	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Advanced	
  therapies	
  –	
  vasoac2ve	
  agents	
  
–  ILD	
  pa2ents	
  have	
  not	
  been	
  systema2cally	
  
assessed	
  in	
  studies	
  of	
  pulmonary	
  vasoac2ve	
  
agents	
  

	
  
– Poten2al	
  for	
  harm	
  from	
  worsened	
  VQ	
  mismatch	
  
	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  IPF	
  with	
  DLCO<35%	
  (no	
  echo	
  or	
  RHC	
  data	
  reported)	
  

•  DB-­‐RCT	
  of	
  12	
  weeks	
  of	
  sildenafil	
  (n-­‐89)	
  versus	
  placebo	
  (n-­‐91)	
  

•  No	
  effect	
  on	
  1◦	
  outcome	
  of	
  20%	
  improvement	
  of	
  6	
  minute	
  walk	
  distance	
  

•  Secondary	
  outcomes	
  including	
  QOL,	
  DLCO	
  and	
  PaO2	
  favored	
  treatment	
  
arm	
  

The	
  Idiopathic	
  Pulmonary	
  Fibrosis	
  Clinical	
  Research	
  Network.	
  	
  A	
  controlled	
  trial	
  of	
  sildenafil	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  	
  NEJM	
  2010;	
  
363(7):	
  620-­‐628	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  STEP-­‐IPF	
  Subgroup:	
  RV	
  dysfunc2on	
  on	
  TTE	
  on	
  
sildenafil	
  had	
  a	
  favorable	
  effect	
  on	
  6min	
  walk	
  
distance	
  at	
  12	
  weeks	
  compared	
  to	
  placebo	
  

Han	
  MK	
  et	
  al.	
  	
  Sildenafil	
  preserves	
  exercise	
  capacity	
  in	
  pa2ents	
  with	
  idiopathic	
  pulmonary	
  fibrosis	
  and	
  right-­‐sided	
  ventricular	
  dysfunc2on.	
  
Chest	
  2013;	
  143(6):	
  1699-­‐1708	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Endothelin	
  receptor	
  antagonists	
  have	
  been	
  
studied	
  

•  Primarily,	
  the	
  an2-­‐fibro2c	
  effects	
  of	
  ERAs	
  in	
  
IPF	
  and	
  not	
  necessarily	
  the	
  effects	
  on	
  PH	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

-­‐  DB-­‐RCT	
  
-­‐  616	
  IPF	
  pa2ents	
  with	
  no	
  reported	
  PH	
  

indices	
  
-­‐  No	
  effect	
  on	
  2me	
  to	
  clinical	
  

worsening	
  or	
  all	
  cause	
  mortality	
  

Talmadge	
  et	
  al.	
  	
  BUILD-­‐3:	
  A	
  randomized	
  controlled	
  trial	
  of	
  bosentan	
  in	
  idiopathic	
  pulmonary	
  fibrosis.	
  Am	
  Journal	
  of	
  
Respiratory	
  and	
  Cri2cal	
  Care	
  Medicine	
  2011;	
  184(1):	
  92-­‐99.	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  	
  
•  Artemis-­‐IPF	
  looked	
  at	
  ambrisentan	
  in	
  IPF	
  but	
  stopped	
  early	
  due	
  to	
  a	
  

lack	
  of	
  efficacy	
  and	
  evidence	
  of	
  harm	
  

•  Artemis-­‐PH	
  geared	
  toward	
  IPF	
  pa2ents	
  with	
  RHC-­‐diagnosed	
  PH	
  
–  Also	
  stopped	
  early	
  

–  Difficulty	
  with	
  recrui2ng	
  pa2ents	
  with	
  a	
  confident	
  diagnosis	
  of	
  IPF	
  and	
  
associated	
  PH	
  

–  Evidence	
  of	
  a	
  lack	
  of	
  efficacy	
  from	
  the	
  PH	
  subgroup	
  (mPAP≥25)	
  of	
  
Artemis-­‐IPF	
  	
  
•  Over	
  48	
  weeks	
  on	
  ambrisentan	
  no	
  sta2s2cally	
  significant	
  differences	
  in	
  

hemodynamic	
  parameters	
  on	
  repeat	
  RHC	
  
•  Baseline	
  mean	
  mPAP	
  29.6	
  +/-­‐7.53	
  

Raghu,	
  G	
  et	
  al.	
  	
  Pulmonary	
  hypertension	
  in	
  idiopathic	
  pulmonary	
  fibrosis	
  with	
  mild-­‐to-­‐moderate	
  restric2on.	
  	
  European	
  Respiratory	
  Journal	
  2014;	
  
Epub	
  ahead	
  of	
  print	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  In	
  IPF,	
  PH	
  is	
  usually	
  mild	
  
•  Does	
  not	
  require	
  PAH	
  meds	
  
	
  

LeFeri	
  CJ	
  et	
  al.	
  Prevalence	
  and	
  outcomes	
  of	
  pulmonary	
  arterial	
  hypertension	
  in	
  advanced	
  idiopathic	
  pulmonary	
  fibrosis.	
  Chest	
  2006;	
  129:	
  746-­‐752	
  
	
  
Raghu,	
  G	
  et	
  al.	
  	
  Pulmonary	
  hypertension	
  in	
  idiopathic	
  pulmonary	
  fibrosis	
  with	
  mild-­‐to-­‐moderate	
  restric2on.	
  	
  European	
  Respiratory	
  Journal	
  2014;	
  Epub	
  ahead	
  
of	
  print	
  
	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  
•  Severe	
  dispropor2onate	
  PH	
  	
  is	
  rare,	
  is	
  a	
  
different	
  disease	
  that	
  may	
  respond	
  to	
  PAH	
  
medica2ons	
  

Adir	
  Y	
  abd	
  Sergio	
  H.	
  	
  Pulmonary	
  hypertension	
  associated	
  with	
  chronic	
  obstruc2ve	
  lung	
  disease	
  and	
  idiopathic	
  fibrosis.	
  	
  Current	
  Opinion	
  in	
  Pulmonary	
  
Medicine	
  2014;	
  20(5):	
  414-­‐420	
  
	
  
	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Dispropor2onate	
  PH	
  in	
  ILD	
  
–  Is	
  the	
  pa2ent	
  suffering	
  from	
  ILD	
  with	
  resultant	
  
dispropor2onate	
  PH	
  or	
  from	
  PAH	
  with	
  
concomitant	
  non-­‐causa2ve	
  ILD?	
  

	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Dispropor2onate	
  PH	
  in	
  ILD	
  

Hoeper	
  et	
  al.	
  Pulmonary	
  hypertension	
  due	
  to	
  chronic	
  lung	
  disease:	
  updated	
  recommenda2ons	
  of	
  the	
  Cologne	
  Consensus	
  Conference	
  
2011.	
  	
  	
  	
  Interna2onal	
  Journal	
  of	
  Cardiology	
  2011;	
  154S:	
  S45-­‐S53	
  	
  	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

•  Prescribed	
  vasoac2ve	
  PAH	
  drugs	
  when	
  
–  Invasive	
  assessment	
  and	
  the	
  aforemen2oned	
  
criteria	
  were	
  met	
  

– Mild	
  to	
  moderate	
  severity	
  in	
  ven2latory	
  limita2on	
  
(TLC>60%)	
  

– Rule	
  out	
  lex	
  heart	
  disease	
  and	
  CTEPH	
  
•  Treat	
  for	
  3-­‐6	
  months	
  and	
  re-­‐assess	
  efficacy	
  
and	
  jus2fica2on	
  to	
  con2nue	
  

Hoeper	
  et	
  al.	
  Pulmonary	
  hypertension	
  due	
  to	
  chronic	
  lung	
  disease:	
  updated	
  recommenda2ons	
  of	
  the	
  Cologne	
  Consensus	
  Conference	
  
2011.	
  	
  	
  	
  Interna2onal	
  Journal	
  of	
  Cardiology	
  2011;	
  154S:	
  S45-­‐S53	
  	
  	
  



Treatment	
  of	
  PH	
  in	
  ILD	
  

Seeger	
  W	
  et	
  al.	
  	
  Pulmonary	
  Hypertension	
  in	
  Chronic	
  Lung	
  Diseases.	
  	
  Journal	
  of	
  the	
  American	
  College	
  of	
  Cardiology	
  2013;	
  62(25):	
  
D109-­‐D116	
  	
  	
  

Degree	
  of	
  ven;latory	
  
impairment	
  

mPAP	
  <25	
  at	
  rest	
   mPAP	
  ≥25	
  and	
  <35	
  at	
  
rest	
  

mPAP≥35	
  at	
  rest	
  

IPF	
  FVC≥70%	
   No	
  PH	
  
	
  
No	
  PAH	
  treatment	
  

PH	
  classifica2on	
  uncertain	
  
	
  
No	
  data	
  to	
  support	
  treatment	
  
with	
  PAH	
  drugs	
  

Differen2ate	
  dispropor2onate	
  
PH	
  from	
  PAH	
  with	
  concomitant	
  
non-­‐causa2ve	
  ILD	
  
	
  
Referral	
  to	
  expert	
  center	
  and	
  	
  
undergo	
  a	
  comprehensive	
  
evalua2on	
  (HRCT,	
  RHC,	
  
Complete	
  PFT	
  and	
  CPET)	
  and	
  
considera2on	
  for	
  PAH	
  meds	
  

IPF	
  FVC≤70%	
   No	
  PH	
  
	
  
No	
  PAH	
  treatment	
  

PH	
  classifica2on	
  uncertain	
  
	
  
No	
  data	
  to	
  support	
  treatment	
  
with	
  PAH	
  drugs	
  
	
  

Severe	
  IPF	
  
	
  
Prognosis	
  is	
  very	
  severe	
  –	
  refer	
  
to	
  an	
  expert	
  PH	
  and	
  ILD	
  center.	
  	
  
	
  
Analysis	
  of	
  hemodynamics	
  RHC	
  
and	
  CPET	
  and	
  if	
  CO	
  is	
  low	
  or	
  
inadequately	
  increasing	
  CO	
  with	
  
ac2vity	
  →	
  Reducing	
  PVR	
  
	
  
Thorough	
  monitoring	
  of	
  gas	
  
exchange	
  as	
  pa2ents	
  may	
  
experience	
  VQ	
  MM	
  and	
  
hypoxemia	
  or	
  normoxia	
  due	
  to	
  
higher	
  ScvO2	
  from	
  improved	
  CO	
  

5th	
  World	
  Symposium	
  on	
  PH	
  2013	
  –	
  Expert	
  Guideline	
  –	
  Management	
  of	
  PH	
  in	
  Chronic	
  Lung	
  Disease	
  



Summary	
  Points	
  
•  PH	
  is	
  common	
  in	
  IPF	
  and	
  mostly	
  mild	
  and	
  does	
  not	
  require	
  PAH	
  meds	
  

•  PH	
  based	
  on	
  RHC	
  and	
  echo	
  data	
  predicts	
  increased	
  mortality	
  in	
  IPF/ILD	
  

•  DLCO,	
  PaO2,	
  6MWD,	
  and	
  nadir	
  desat	
  correlate	
  with	
  PH	
  in	
  IPF/ILD	
  

•  FVC	
  and	
  CT	
  radiographic	
  indices	
  do	
  not	
  correlate	
  with	
  PH	
  in	
  IPF/ILD	
  

•  Dispropor2onate	
  PH	
  in	
  IPF	
  is	
  a	
  unique	
  diagnosis	
  requiring	
  thorough	
  
inves2ga2on	
  and	
  considera2on	
  for	
  PAH	
  medica2ons	
  in	
  select	
  cases	
  



Thank	
  You	
  


