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Summary 
 
 Autosomal  dominant  polycys t ic  kidney disease is  an 

inheri ted  systemic  disorder  with  major  renal  manifestat ions 

and,  in  some cases,  abnormali t ies  in  the  l iver ,  the 

pancreas ,  the  brain ,  the  arteria l  blood vessels ,  or  a  

combinat ion of  these  s i tes .  

 
 The disease  affects  approximately 300,000 to 600,000 

Americans  of  ei ther  sex ,  and without  racial  predi lect ion.  

Each chi ld  of  an  affected  parent  has  a  50% chance of  

inheri t ing  the  mutated  gene,  which is  completely penetrant .  

Autosomal  dominant  polycys t ic  kidney disease  ar ises  as  a  

spontaneous  mutat ion  in  approximately 5% of cases .  

However ,  in  about  one fourth  of  newly d iagnosed cases,  

pat ients  report  no  his tory of  the disease ,  indicat ing  that  

many fami l ial  cases  go  undetected.  

 
 Autosomal  dominant  polycyst ic  kidney d isease  begins 

in  utero ,  but  s igns  of  the  disease may not  be  detected  for  

several  decades .  Autosomal  dominant  polycys t ic  k idney 

disease  is  caused by mutat ions  in  ei ther  of  the  two genes 

encoding plasma membrane-spanning polycys t in  1  and 

polycys t in 2  (PKD1 and PKD2),  respect ively.  The 

polycys t ins  regula te  tubular  and vascular  development  in  

the  kidneys  and other  organs  ( l iver ,  brain ,  heart ,  and 

pancreas) ,  and interact  to  increase  the  f low of calcium 

through a  cat ion channel  formed in  plasma membranes  by 

polycys t in 2 .  A mutat ion  of  ei ther  polycyst in  can  disrupt  

the  funct ion  of  the  other ,  resul t ing  in  s imilar  c l inical  
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presentat ions .  However ,  mutat ions  of  PKD1 are  more 

common than mutat ions  of  PKD2 (accounting  for  85% of 

cases) ,  are  l ikely to  be  associated  with  more  renal  cysts ,  

and lead  to  renal  insufficiency on average 20  years  earl ier  

(median ages  a t  the t ime of  death  or  end-stage fai lure ,  53 

and69 years ,  respect ively) .  

 
 In  adul ts  with  a  posi t ive  fami ly his tory,  the  diagnosis  

of  autosomal  dominant  polycyst ic  kidney d isease  is  

establ ished by radiologic evidence of  bi lateral ,  f luid-fi l led 

renal  cysts .  Ultrasonography rel iably detects  cysts  that  are 

1  cm or  larger  in  diameter  and is  highly sensi t ive  for  the 

diagnosis  in  adul ts .  

 
 Autosomal  dominant  polycys t ic  kidney disease can be 

caused by hundreds  of  di fferent  int ragenic  PKD1 and PKD2 

mutations. Since current genotype testing can ident ify only 

approximately 70% of  the  known pathogenic  mutat ions ,  i t  

is  not  a  useful  screening tool .  

 
 Current  t reatment  is  di rected towards  reducing 

morbidi ty and mortal i ty due to  the  complicat ions of  the 

disease.  I t  included t reatment  of  hypertension ,  pain,  cyst  

hemorrhage,  cyst  infect ion,  nephropli thiasis .  

 
 Pat ients  with  autosomal  dominant  PKD do bet ter  on 

dialysis  than  do pat ients  with  other  causes  of  ESRD, while 

renal  t ransplantat ion  is  the  t reatment  of  choice  for  ESRD 

in  autosomal  dominant  PKD. 
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 Vasopressin ,  Somatostat in  and other  drugs  shown to 

be  effect ive  in  precl inical  t r ials  and of  potent ial  value  for  

the t reatment  of  human PKD, these  drugs,  which  have been 

developed for  the  t reatment  of  neoplast ic  diseases ,  may 

a lso be  considered  for  the  t reatment  of  PKD. 

 
 Alterat ions  in  int racel lular  calc ium homeostasis  and 

cyclic adenosine 3,5-phosphate likely underlie the increased 

cell proliferation and fluid secretion in polycystic kidney 

disease. Hormone receptors that affect cyclic adenosine 3 ,5-

phosphate  and are  preferent ial ly expressed  in affected 

t issues  are  logical  t reatment  targets .  There  is  a  sound 

rat ionale  for  considering  the  arginine  vasopressin V2  

receptor  as  a  target .  The argin ine vasopressin  V2  receptor 

antagonists  OPC-31260 and tolvaptan  inhibi t  the 

development  of  polycys t ic  kidney d isease in  cpk mice and 

in  three animal  orthologs  to  human autosomal  recessive 

polycys t ic  kidney d isease  (PCK rat ) ,  autosomal dominant 

polycystic kidney disease (Pkd2/WS25 mice) ,  and 

nephronophthisis (pcy mouse). PCK rats that are homozygous 

for  an  arginine  vasopressin mutat ion  and lack circulat ing 

vasopressin  are  markedly protected .  Administ rat ion  of  V2 

receptor  agonis t  1-deamino-8-D-arginine  vasopressin  to  

these  animals  completely recovers  the  cyst ic  phenotype.  

Administrat ion  of  1-deamino-8-D-arginine  vasopressin to  

PCK rats  with  normal  arginine  vasopressin  aggravates  the 

disease.  Suppression  of  argin ine vasopress in release  by 

high  water  intake is  protect ive.  V2receptor  antagonists  

may have addi t ional  beneficial  ef fects  on  hypertension and 
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chronic kidney disease progression .  A number  of  c l inical  

s tudies  in  polycys t ic  kidney disease have been performed 

or a  recurrent ly act ive .  The resul ts  of  phase2 and 2-

3studies  indicate that  tolvaptan  seems to  be  safe  and well  

tolerated  in  autosomal  dominant  polycys t ic  kidney disease.  

A phase 3 ,  placebo-control led ,  double-bl ind  s tudy in  18- to  

50-yr-old pat ients  with autosomal  dominant  polycys t ic  

kidney disease  and preserved renal  funct ion  but  re lat ively 

rapid  progression ,  as  indicated  by a  total  kidney volume 

>750 ml ,  has  been ini t iated .  

 
 Mammalian  target  of  rapamycin  (mTOR) is  the  core 

component  of  two complexes ,  mTORC1 and mTORC2. 

mTORC1 is  inhibi ted by rapamycin  and analogues.  

mTORC2 is  impeded only in  some cel l  types  by prolonged 

exposure  to  these compounds .  mTOR act ivat ion  is  l inked to 

tubular  cel l  prol i ferat ion  in  animal  models  and human 

autosomal  dominant  polycys t ic  k idney disease  (ADPKD). 

 
 mTOR inhibi tors  impede cel l  prol i ferat ion  and cyst  

growth in  polycys t ic  kidney disease  (PKD) models .  After  

renal  t ransplanta t ion,  two small  re trospect ive s tudies  

suggested  that  mTOR was  more  effect ive than calc ineurin 

inhibi tor-based  immunosuppression  in  l imi t ing kidney 

and/or liver enlargement. By inhibiting vascular remodeling,  

angiogenesis ,  and f ibrogenesis ,  mTOR inhibi tors  may 

attenuate nephroangiosclerosis, cyst growth, and inters t i t ial  

f ibrosis .  Thus ,  they may benefi t  ADPKD at  mult iple  levels .  

However ,  mTOR inhibi t ion is  not  without  r isks  and s ide 
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effects ,  most ly dose-dependent .  Under  certain condit ions,  

mTOR inhibi t ion  interferes  with  adapt ive  increases in  

renal  prol i ferat ion  necessary for  recovery f rom in jury.  

They rest r ict  Akt  act ivat ion ,  ni t r ic  oxide  synthesis ,  and 

endothel ial  ce l l  survival  (down-st ream from mTORC2) and 

potent ial ly increase  the  r isk  for  glomerular  and per i tubular  

capi l lary loss ,  vasospasm, and hypertension .  They impair  

podocyte  integri ty pathways  and may predispose  to  

glomerular  in jury.  

 
 Administrat ion  of  mTOR inhibi tors  is  discont inued 

because of side effects in up to 40% of transplant recipients .  

Current ly,  t reatment  wi th mTOR inhibi tors  should  not  be 

recommended to  t reat  ADPKD. Resul ts  of  ongoing s tudies  

must  be  awaited  and pat ients  informed accordingly.  I f  

effect ive ,  lower dosages  than those used  to prevent  

rejection would minimize side effects. Combination therapy 

with  other  effect ive  drugs  could  improve tolerabi l i ty and 

resul ts .  

 
 Autosomal  dominant  polycys t ic  kidney disease 

(ADPKD) is  an  inheri ted  systemic disease character ized by 

a  prolonged subcl inical  course of  gradual  renal  cyst  

expansion ,  resul t ing  in  massively enlarged kidneys  and 

renal  fai lure  by the  f i f th  to  s ixth  decade.  Renal  cyst  

expansion  resul ts  in  int rarenal  ischemia and act ivat ion  of  

the renin-angiotensin-aldosterone system (RAAS) and 

relates to the development and maintenance of hyper tension 

in  ADPKD. Hyper tension  relates  to  d isease  progression  in 
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ADPKD with  regard  to  renal  volume,  prote inuria,  

card iovascular  compl icat ions ,  and progression  to  end-stage 

renal  d isease .  Novel  magnet ic  resonance imaging methods 

developed in  the Consor t ium for Radiologic  Imaging for  

the Study of  Polycys t ic  Kidney Disease (CRISP) provide 

accurate  est imates  of  change in  renal  volume over  a  short  

period of time in ADPKD patients with intact renal function. 

In CRISP an increase in renal volume of 63.4 ml/yr was found. 

PKD1 status, male gender, hypertension, reduced renal  blood 

f low,  and proteinuria  are  associa ted  with  increased renal  

volume and change in  renal  volume over  t ime.  HALT-

Polycyst ic  Kidney Disease  (HALT-PKD) is  designed to  test  

whether  b lockade of  RAAS and/or r igorous  blood pressure 

control  play a  role  in  s lowing renal  progression during 

ear ly (us ing  magnet ic  resonance imaging methods 

developed in CRISP)  and during  late  (using  measures ,  

including composi te of  t ime to doubl ing of  serum 

creat inine,  onset  of  end-stage renal  disease ,  or  death)  

phases  in  ADPKD. Findings  from CRISP and the  ra t ionale 

for  intervent ions in  ADPKD are described,  and the  design 

of  the  HALT-PKD cl inical  t r ia l  i s  out l ined.  


