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Breakout	  Session	  Ques(ons	  
1.  Should high BP be detected and treated earlier in ADPKD? How? 

How should BP be evaluated and managed in children? 
2.  Should RAAS blockade be the first line treatment? Are ACEIs and 

ARBs equivalent? 
3.  Are the guidelines for management of hypertension in CKD valid 

for ADPKD? When to treat adults? What should be the target BP? 
4.  On the basis of the available RCTs, which type of patients should 

be recruited in large trials? How should GFR be measured in these 
trials? 

5.  Dietary recommendations:     
 What are the appropriate recommendations for water and salt 
 intake? Should they be monitored?     
 What is the evidence for limiting or avoiding caffeine?  
 To what extent? 
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High	  Blood	  Pressure	  is	  Significantly	  Associated	  
with	  End	  Organ	  Damage	  in	  Pa(ents	  with	  ADPKD	  

1.Gabow	  et	  al:	  Kidney	  Int	  1992;	  	  	  	  2.	  Chapman	  et	  al:	  J	  Am	  Soc	  Nephrol	  	  1997;	  	  	  	  3.	  Kocaman	  et	  al:	  Am	  J	  Kidney	  Dis	  2004;	  	  	  	  4.	  Kocyigit	  et	  al	  :	  Am	  J	  Nephrol	  	  2012	  	  	  	  
	  

P<0.001	  

	  	  	  *P	  <	  0.01	  vs.	  Normotensive	  ADPKD	  PaKents	  and	  Healthy	  Subjects	  
**	  P	  <	  0.001	  vs.	  Healthy	  Subjects	  

1	   2	  

3	   4	  
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Schrier	  et	  al:	  Kidney	  Int	  63:	  678-‐685,	  2003	  	  	  	  

n=81	  

n=96	  

n=108	  

Hypertensive	  
Male	  Pa(ents	  

Hypertensive	  
Female	  Pa(ents	  

Survival	  Time	  to	  ESRD	  in	  ADPKD	  

n=61	  
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Male	  Pa(ents	  

Female	  Pa(ents	  

Comparison	  of	  Characteris(cs	  of	  Hypertensive	  ADPKD	  
Pa(ents	  in	  Two	  Cohorts	  at	  the	  Ini(al	  Study	  Visit	  
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Change	  in	  Use	  of	  An(hypertensive	  Medica(ons	  

Patch	  et	  	  al:	  Am	  J	  Kidney	  Dis	  57(6):856-‐862,	  2011	  	  
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Change	  in	  Use	  of	  An(hypertensive	  Medica(ons	  

Patch	  et	  	  al:	  Am	  J	  Kidney	  Dis	  57(6):856-‐862,	  2011	  	  

Increasing	  coverage	  and	  intensity	  of	  anIhypertensive	  therapy	  
is	  associated	  with	  decreasing	  mortality	  in	  paIents	  with	  ADPKD.	  
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What	  should	  be	  the	  first	  line	  
an(hypertensive	  medica(on?	  
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Diure(cs	  versus	  ACE	  Inhibitors	  in	  ADPKD	  

Ecder	  et	  	  al:	  Am	  J	  Nephrol	  21:98-‐103,	  2001	  	  
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Renal	  and	  Cardiac	  Effects	  of	  
Ramipril	  versus	  Metoprolol	  in	  ADPKD	  

Zeltner	  et	  	  al:	  Nephrol	  Dial	  Transplant	  23:573-‐579,	  2008	  	  	  

Baseline	  Clinical	  Characteris(cs	  of	  the	  Study	  Popula(on	  
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Renal	  and	  Cardiac	  Effects	  of	  
Ramipril	  versus	  Metoprolol	  in	  ADPKD	  

Mean	  GFR	  

**P<0.01	  for	  GFR	  at	  baseline	  compared	  with	  
GFR	  at	  the	  end	  of	  the	  study	  in	  both	  groups	  

LVMI	  
P<0.01	  

P<0.01	  

Rigorous	  BP	  Control:	  MAP	  <97	  mm	  Hg	  
Standard	  BP	  Control:	  MAP	  >97	  mm	  Hg	  Zeltner	  et	  	  al:	  Nephrol	  Dial	  Transplant	  23:573-‐579,	  2008	  	  	  
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Candesartan	  versus	  Amlodipine	  in	  ADPKD	  
•  MulIcenter,	  prospecIve	  and	  randomized	  clinical	  trial	  
•  49	  paIents	  with	  hypertension	  and	  ADPKD	  
•  Amlodipine	  2.5-‐10	  mg/day	  vs.	  candesartan	  2-‐8	  mg/day	  
•  Target	  BP:	  <130/85	  mm	  Hg;	  Follow-‐up:	  36	  months	  
•  Primary	  Outcome:	  A	  composite	  endpoint	  of	  paIent’s	  serum	  creaInine	  levels	  	  

	  increased	  twofold	  over	  baseline	  or	  Ccr	  decreased	  to	  half	  of	  the	  baseline.	  

Nutahara	  et	  al:	  Nephron	  Clin	  Pract	  99:	  c18-‐c23,	  2005	  
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Candesartan	  versus	  Amlodipine	  in	  ADPKD	  

Nutahara	  et	  al:	  Nephron	  Clin	  Pract	  99:	  c18-‐c23,	  2005	  

P<0.05	  

P<0.01	  

Renal	  event-‐free	  survival	  rate	   Changes	  in	  Ccr	  from	  baseline	  
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Schrier	  et	  al:	  J	  Am	  Soc	  Nephrol	  13:	  1733-‐1739,	  2002	  	  

Cardiac	  and	  Renal	  Effects	  of	  Standard	  vs.	  Rigorous	  
	  BP	  Control	  in	  ADPKD	  
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Effect	  of	  Rigorous	  vs.	  Standard	  BP	  Control	  
on	  LVMI	  in	  Pa(ents	  with	  ADPKD	  

Schrier	  et	  al:	  J	  Am	  Soc	  Nephrol	  13:	  1733-‐1739,	  2002	  	  

<120/80	  mm	  Hg	  

<135-‐140/85-‐90	  mm	  Hg	  
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Effect	  of	  BP	  Control	  with	  Amlodipine	  vs.	  Enalapril	  
on	  LVMI	  in	  Pa(ents	  with	  ADPKD	  

Schrier	  et	  al:	  J	  Am	  Soc	  Nephrol	  13:	  1733-‐1739,	  2002	  	  
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Effect	  of	  Rigorous	  vs.	  Standard	  BP	  Control	  
on	  24-‐h	  Crea(nine	  Clearance	  in	  Pa(ents	  with	  ADPKD	  

Schrier	  et	  al:	  J	  Am	  Soc	  Nephrol	  13:	  1733-‐1739,	  2002	  	  
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A	  BP	  goal	  of	  less	  than	  120/80	  mm	  Hg	  and	  the	  use	  
of	  an	  ACEI	  should	  be	  recommended	  for	  pa(ents	  
with	  ADPKD	  who	  have	  hypertension	  and	  LVH.	  
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HALT	  PKD	  Trials	  

Chapman	  et	  al:	  Clin	  J	  Am	  Soc	  Nephrol	  5:	  102-‐109,	  2010	  	  
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When	  should	  an(hypertensive	  agents	  
be	  started	  in	  ADPKD?	  
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Chadnapaphornchai	  et	  al.:	  Kidney	  Int	  74:	  1192-‐1196,	  2008	  	  

NBP	  
(Normotensive)	  

BBP	  
(Borderline	  

Hypertensive)	  

HBP	  
(Hypertensive)	  

SBP	  (mm	  Hg)	   109	  +	  2	   119	  +	  2	   130	  +	  3	  

DBP	  (mm	  Hg)	   64	  +	  1	   68	  +	  1	   72	  +	  2	  

Hypertensive	  and	  Borderline	  Hypertensive	  Children	  with	  ADPKD	  have	  
a	  Significantly	  Higher	  LVMI	  than	  Normotensive	  Children	  with	  ADPKD	  
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Chadnapaphornchai	  et	  al.:	  Kidney	  Int	  74:	  1192-‐1196,	  2008	  	  

NBP	  
(Normotensive)	  

BBP	  
(Borderline	  

Hypertensive)	  

HBP	  
(Hypertensive)	  

SBP	  (mm	  Hg)	   109	  +	  2	   119	  +	  2	   130	  +	  3	  

DBP	  (mm	  Hg)	   64	  +	  1	   68	  +	  1	   72	  +	  2	  

Hypertensive	  Children	  with	  ADPKD	  have	  a	  Significantly	  Higher	  Renal	  Volume	  
than	  Normotensive	  and	  Borderline	  Hypertensive	  Children	  with	  ADPKD	  
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Prospec(ve	  Change	  in	  Renal	  Volume	  and	  Func(on	  
in	  Children	  with	  ADPKD	  

Chadnapaphornchai	  et	  al.:	  Clin	  J	  Am	  Soc	  Nephrol	  4:	  820-‐829,	  2009	  	  	  

5-‐year	  randomized	  trial	  to	  assess	  the	  effect	  of	  BP	  control	  with	  enalapril	  
on	  disease	  progression	  in	  85	  children	  and	  young	  adults	  with	  ADPKD	  

Primary	  Outcome:	  Renal	  volume	  by	  ultrasound;	  	  Secondary	  Outcomes:	  LVMI,	  UMA	  
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ACEI	  treatment	  in	  borderline	  hypertensive	  children	  
with	  ADPKD	  may	  prevent	  the	  development	  

of	  increased	  LVMI	  and	  deteriora(on	  in	  renal	  func(on	  
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Glomerular	  Hyperfiltra(on*	  in	  ADPKD	  Children	  is	  Associated	  with	  a	  Faster	  
Decline	  in	  Renal	  Func(on	  and	  Higher	  Rate	  of	  Kidney	  Enlargement	  

Helal	  et	  al.:	  Clin	  J	  Am	  Soc	  Nephrol	  6:	  2439-‐2443,	  2011	  	  

*Glomerular	  hyperfiltraIon	  is	  defined	  as	  creaInine	  clearance	  >140	  ml/min	  per	  1.73	  m2	  	  
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Glomerular	  Hyperfiltra(on	  in	  ADPKD	  Children	  is	  Associated	  with	  a	  Faster	  
Decline	  in	  Renal	  Func(on	  and	  Higher	  Rate	  of	  Kidney	  Enlargement	  

Helal	  et	  al.:	  Clin	  J	  Am	  Soc	  Nephrol	  6:	  2439-‐2443,	  2011	  	  
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Are	  the	  guidelines	  for	  management	  
of	  hypertension	  in	  CKD	  valid	  for	  ADPKD?	  	  
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Guideline	  Comparisons	  of	  Goal	  Blood	  Pressure	  and	  
Ini(al	  Drug	  Therapy	  for	  Adults	  with	  Hypertension	  
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Grantham	  JJ	  et	  al:	  Nat	  Rev	  Nephrol	  7:	  556-‐566,2011	  	  

Who	  Should	  be	  Recruited	  in	  Large	  Trials?	  

Grantham	  JJ	  et	  al.:	  N	  Engl	  J	  Med	  359:	  1477-‐1485,	  2008	  	  

KD
IG
O



Controversies Conference on ADPKD    |    January 17-19, 2014    |    Edinburgh, United Kingdom 

Es(ma(ng	  GFR	  in	  Pa(ents	  with	  ADPKD	  

Orskov	  et	  al:	  Am	  J	  Nephrol	  31:	  53-‐57,2010	  	  	  

101	  ADPKD	  paIents	  with	  CKD	  stages	  1	  –	  5	  were	  recruited.	  GFR	  was	  measured	  with	  51Cr-‐EDTA	  clearance	  
method,	  and	  esImated	  with	  the	  MDRD	  equaIon	  with	  4	  variables,	  CKD-‐EPI	  equaIon,	  	  
the	  Cockcrok-‐Gault	  equaIon	  adjusted	  for	  BSA	  and	  the	  MDRD	  equaIon	  with	  cystaIn	  C	  

Performance	  of	  the	  4	  equaIons	  in	  ADPKD	  paIents	  
with	  GFR	  >60	  ml/min/1.73	  m2	  

Performance	  of	  the	  4	  equaIons	  in	  ADPKD	  paIents	  
with	  GFR	  <60	  ml/min/1.73	  m2	  

Performance	  of	  the	  4	  equaIons	  in	  ADPKD	  paIents	  
with	  CKD	  stages	  1	  –	  5	  

Bias	  is	  defined	  as	  mGFR	  minus	  eGFR.	  
Precision	  is	  the	  standard	  deviaKon	  of	  the	  bias.	  
P15(accuracy)=	  Percentage	  of	  eGFR	  within	  15%	  of	  mGFR.	  
P30(accuracy)=	  Percentage	  of	  eGFR	  within	  30%	  of	  mGFR.	  
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What	  are	  the	  appropriate	  recommenda(ons	  
for	  water	  and	  salt	  intake?	  

KD
IG
O



Controversies Conference on ADPKD    |    January 17-19, 2014    |    Edinburgh, United Kingdom 

Increased	  Water	  Intake	  Decreases	  Progression	  of	  
Polycys(c	  Kidney	  Disease	  in	  the	  PCK	  Rat	  

Nagao	  S	  et	  al:	  J	  Am	  Soc	  Nephrol	  17:	  2220-‐2227,2006	  	  

**P<0.01	  

PCK	  male	  rat	  with	  
normal	  water	  intake	  

PCK	  male	  rat	  with	  
high	  water	  intake	  

PCK	  female	  rat	  with	  
normal	  water	  intake	  

PCK	  female	  rat	  with	  
high	  water	  intake	  
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Torres,	  Bankir,	  Grantham:	  Clin	  J	  Am	  Soc	  Nephrol	  4:	  1140-‐1150,2009	  	  	  

Influence	  of	  Daily	  Osmolar	  Load	  on	  Daily	  Urine	  
Volume	  at	  Different	  Urine	  Osmolali(es	  
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Recommenda(ons	  for	  Water	  Intake	  
in	  Pa(ents	  with	  ADPKD	  

Torres,	  Bankir,	  Grantham:	  Clin	  J	  Am	  Soc	  Nephrol	  4:	  1140-‐1150,2009	  	  	  
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Recommenda(ons	  for	  Salt	  Intake	  
in	  Pa(ents	  with	  ADPKD	  

KDIGO	  Clinical	  PracKce	  Guideline	  for	  the	  Management	  of	  Blood	  Pressure	  in	  Chronic	  Kidney	  Disease.	  
Kidney	  Int	  Volume	  2,	  Issue	  5,	  December	  2012	  
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Urinary	  Sodium	  is	  Associated	  with	  Larger	  TKV	  
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What	  is	  the	  evidence	  for	  limi(ng	  
or	  avoiding	  caffeine?	  To	  what	  extent?	  
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The	  Effect	  of	  Caffeine	  on	  Renal	  Epithelial	  Cells	  
from	  Pa(ents	  with	  ADPKD	  

Belibi	  et	  al:	  J	  Am	  Soc	  Nephrol	  13:	  2723-‐2729,	  2002	  	  

PotenIaIon	  of	  Desmopressin	  (DDAVP)-‐induced	  cAMP	  AccumulaIon	  
by	  Caffeine	  in	  ADPKD	  Cells	  

Values	  are	  mean	  +	  SE	  (n=12)	  from	  three	  different	  ADPKD	  paIents	  
*P	  <	  0.05	  and	  ***P<	  0.001	  compared	  with	  the	  baseline	  value	  
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Caffeine	  Intake	  by	  Pa(ents	  with	  ADPKD	  

Vendramini	  et	  al:	  Braz	  J	  Med	  Biol	  Res	  45:	  834-‐840,	  2012	  	  
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