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•  15	
  Plenary	
  sessions	
  
•  4	
  Breakout	
  Sessions	
  	
  

–  Safety	
  of	
  treatments	
  in	
  DKD	
  (	
  6	
  Qs	
  but	
  for	
  mul2ple	
  drugs)	
  
–  Efficacy	
  of	
  glycaemic	
  control	
  (6	
  Qs)	
  
–  Therapies	
  for	
  protec2ng	
  kidney	
  func2on	
  (9	
  Qs)	
  
–  Therapeu2c	
  effects	
  on	
  CV	
  risk	
  and	
  other	
  outcomes	
  (10	
  Qs)	
  
–  Background	
  literature	
  supplied	
  

•  55	
  aSendees,	
  plus	
  industry	
  representa2ves	
  
•  46	
  Public	
  Review	
  comments	
  on	
  the	
  scope	
  of	
  work	
  

Agenda	
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Per-­‐Henrik	
  Groop	
  

The	
  Epidemiology	
  of	
  DKD	
  

KDIG
O	
  



ALB 

eGFR <60 
ml/min 

Epidemiology of CKD in the UKPDS 

  

=	
  66%	
  

28%	
  

52%	
  

Only 14% developed both 

After 15 years of follow-up 
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Epidemiology of CKD in diabetes 

HOW MANY OF THESE ACTUALLY  
HAVE DIABETIC KIDNEY DISEASE? 

 
How many have age-related decline, hypertensive 

or dyslipidemic nephropathy, obesity-related, 
glomerular atherosclerosis? 

 

DOES IT MATTER? 
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Epidemiology of CKD in diabetes 
Do you need retinopathy to have DKD? 

 
Do you need albuminuria to have DKD? 

 
Do you need histology to have DKD? 

 

Consensus was that we needed to study 
nephropathy in patients with diabetes……. 
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Michel	
  Marre	
  

What	
  can	
  be	
  achieved	
  with	
  
glycaemic	
  control	
  KDIG
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Strict	
  glycemic	
  control:	
  
•  Strict	
  glycemic	
  control	
  beneficial	
  for	
  microcircula)on,	
  
and/or	
  large	
  circula)on?	
  

•  Which	
  level	
  of	
  glycemic	
  control?	
  
•  From	
  which	
  stages	
  of	
  diabetes/kidney	
  disease?	
  
•  Differences	
  between	
  T1DM	
  and	
  T2DM?	
  
•  Interac)on/addi)ve	
  effects	
  with	
  other	
  interven)ons	
  
(e.g,	
  BP	
  control)?	
  

•  Which	
  side	
  effects	
  (hypoglycemias,	
  weight	
  gain)?	
  
•  Which	
  drugs?	
  
•  Associa2on	
  vs	
  causa2on?	
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Diabetologia	
  (2014)	
  57:1325-­‐1331	
  

Basal	
  insulin	
  glargine	
  and	
  microvascular	
  
outcomes	
  in	
  dysglycaemic	
  pa2ents:	
  ORIGIN	
  
Trial	
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...	
  Within	
  the	
  range	
  of	
  HbA1c	
  studied	
  (5.5	
  –	
  10.5%),	
  there	
  
was	
  evidence	
  or	
  «	
  thresholds	
  »,	
  such	
  that	
  below	
  HbA1c	
  
levels	
  of	
  7.0%	
  for	
  macrovascular	
  events	
  and	
  death,	
  and	
  
6.5%	
  for	
  microvascular	
  events,	
  there	
  was	
  no	
  significant	
  
change	
  in	
  risks	
  (all	
  p>0.8)	
  ...	
  	
  

  Associa)on	
  of	
  HbA1c	
  levels	
  with	
  vascular	
  
complica)ons	
  and	
  death	
  in	
  pa)ents	
  with	
  type	
  
2	
  diabetes:	
  evidence	
  of	
  glycaemic	
  thresholds.	
  	
  
S	
  Zoungas	
  et	
  al	
  (ADVANCE	
  collabora7ve	
  Group),	
  

Diabetologia,	
  2012,	
  55:636-­‐43	
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Which	
  level	
  of	
  glycemic	
  control?	
  

•  May	
  be	
  different	
  for	
  micro-­‐	
  and	
  macrovascular	
  
circula2on	
  

•  But	
  microvasculature	
  damage	
  (eg	
  nephropathy)	
  
predicts	
  	
  CV	
  endpoints?	
  

•  So	
  why	
  the	
  disconnect?	
  KDIG
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Which	
  interven)on	
  at	
  which	
  stage	
  of	
  
diabe)c	
  kidney	
  disease?	
  

	
  
•  Diabetes	
  dura2on	
  and	
  complica2ons	
  
•  Which	
  renal	
  outcome?	
  	
  

•  Urinary	
  ACR	
  	
  vs	
  serum	
  crea2nine	
  vs	
  eGFR	
  

•  Importance	
  of	
  defining	
  clinical	
  trial	
  design	
  and	
  
future	
  generalisability	
  of	
  trial	
  results	
  

•  Relevance	
  of	
  re2nal	
  disease	
  to	
  kidney	
  disease	
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Merlin	
  Thomas	
  

Balancing	
  risk	
  vs	
  Benefit	
  in	
  DKD	
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Risks	
  for	
  severe	
  hypoglycemia	
  	
  
(in	
  the	
  ADVANCE	
  study)	
  	
  

•  Increased	
  age	
  
•  Prolonged	
  dura2on	
  of	
  diabetes	
  
•  Renal	
  impairment	
  
•  Albuminuria	
  
•  Lower	
  BMI	
  and	
  cogni2ve	
  func2on	
  
•  Use	
  of	
  mul2ple	
  glucose-­‐lowering	
  drugs	
  
•  History	
  of	
  smoking	
  

Zoungas	
  S,	
  et	
  al.	
  N	
  Engl	
  J	
  Med	
  2010;363:1410–1418.	
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Metformin  & Mortality in CKD 

Arch	
  Intern	
  Med.	
  2010;170(21):1892-­‐1899	
  
*	
  adjusted	
  for	
  propensity	
  score	
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Survival	
  of	
  pa2ents	
  with	
  heart	
  failure	
  
and	
  diabetes	
  stra2fied	
  by	
  therapy	
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RR= 37% 
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Studies	
  underway	
  assessing	
  CV	
  and/or	
  
renal	
  endpoints	
  in	
  DKD	
  	
  

•  CREDENCE	
  (canagliflozin)	
  
•  SONAR	
  (atrasenten)	
  
•  Pioneer	
  (pyridoxamine)	
  
•  ARTS	
  (aldosterone	
  antagonism)	
  
•  Carolina	
  (linaglip2n)	
  
•  Carmelina	
  (linaglip2n)	
  
•  CANVAS/	
  CANVAS	
  R	
  (canagliflozin)	
  
•  TECOS	
  (sitaglip2n)	
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THE CHALLENGE OF CKD IN DIABETES 

RIGHT	
  RATIONALE	
  
RIGHT	
  TARGET/INTENSITY	
  
RIGHT	
  DRUG	
  (S)	
  
RIGHT	
  DOSE	
  
RIGHT	
  MONITORING/PRECAUTIONS	
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Rajiv	
  Agarwal	
  and	
  R	
  Langham	
  

Novel	
  and	
  Emerging	
  Therapies	
  
in	
  DKD	
  KDIG

O	
  



Overview	
  of	
  therapeu2c	
  area	
  
•  Approved	
  drugs	
  

–  Captopril	
  for	
  Type	
  1	
  diabetes	
  mellitus	
  and	
  CKD	
  
–  Losartan	
  and	
  Irbesartan	
  for	
  Type	
  2	
  DN	
  

•  Kidney	
  neutral	
  drugs	
  
–  Ezetemibe-­‐Simvasta2n	
  (SHARP)	
  
–  Near	
  normal	
  hemoglobin	
  with	
  Darbepoei2n	
  (TREAT)	
  

•  Drug	
  trials	
  that	
  were	
  terminated	
  early	
  
–  Bardoxolone	
  (NRF2	
  ac2vator)	
  
–  Combina2on	
  ACE	
  inhibitor	
  –	
  ARB	
  (On	
  Target;	
  VA-­‐Nephron	
  D)	
  
–  Sulodexide	
  

•  Abandoned	
  (kidney)	
  drug	
  
–  Aleglitazaar	
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Phase	
  II	
  clinical	
  trials	
  
•  Inflamma7on	
  pathway	
  

–  CCR2	
  or	
  CCR2/CCR5	
  chemokine	
  receptor	
  antagonists	
  
–  CCL2	
  antagonists	
  
–  JAK1/JAK2	
  inhibitors	
  

•  Fibrosis	
  pathway	
  
–  TGF	
  beta	
  antagonists	
  

•  Oxida7ve	
  stress	
  pathway	
  
–  NADPH	
  Oxidase	
  inhibitors	
  

•  Salt	
  and	
  water	
  regula7on	
  
– Mineralocor2coid	
  receptor	
  antagonists	
  
–  Tenapanor	
  (inhibitor	
  of	
  NHE3;	
  inhibits	
  Na	
  and	
  Phosphate)	
  

•  Others	
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New	
  therapies	
  -­‐?	
  the	
  future	
  

•  Return	
  to	
  the	
  renal	
  biopsy	
  
– Pharmacotranscriptomics	
  

•  Alternate	
  dosing	
  schedules	
  
– Rest	
  periods,	
  prevent	
  satura2on/adapta2on	
  KDIG
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Meg	
  Jardine	
  and	
  Vlado	
  Perkovic	
  

An2platelet	
  and	
  An2coagulant	
  
therapy	
  in	
  DKD	
  KDIG
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Summary of anticoagulation in DKD 
•  CKD is associated with an increased risk of Atrial 

fibrillation, thromboembolism and venous thrombosis 

•  Bleeding risk is increased in CKD 

•  The pharmacokinetics of new agents vary substantially in 
CKD 

•  The risk-benefit profile is likely to vary substantially by 
patient  factors including kidney function, but also by the 
agent used 

•  Could there also be an effect on kidney function? 
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Uncertain2es	
  in	
  an2platelet	
  therapies	
  

•  Aspirin	
  for	
  primary	
  preven7on	
  may	
  be	
  beneficial	
  in	
  CKD	
  
•  Some	
  evidence	
  for	
  early	
  CKD	
  
•  Very	
  liSle	
  for	
  advanced	
  CKD	
  

–  Impact	
  on	
  bleeding	
  poorly	
  defined	
  

•  Benefits	
  and	
  harms	
  of	
  ADP	
  receptor	
  antagonists	
  poorly	
  
understood	
  
–  Some	
  sugges2ons	
  impact	
  may	
  be	
  different	
  from	
  general	
  
popula2on	
  for	
  CKD	
  and	
  for	
  diabe2c	
  nephropathy	
  

–  LiSle	
  known	
  on	
  effects	
  and	
  harms	
  in	
  diabe2c	
  popula2on	
  

•  Compara7ve	
  studies	
  are	
  needed	
  
–  Possible	
  there	
  is	
  not	
  a	
  uniform	
  class	
  effect	
  for	
  ADP	
  receptor	
  
antagonists	
  in	
  CKD	
  (?	
  Clopidogrel	
  resistance	
  in	
  CKD)	
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Novel	
  an2coagulant	
  therapies	
  
•  The pharmacokinetics of dabigatran, riveroxaban and 

apixaban vary substantially in CKD 

•  The risk-benefit profile is likely to vary substantially by patient  
factors including kidney function, but also by the agent used 

•  Data in patients with CKD are based on secondary analyses 
and therefore  underpowered and unrepresentative of ‘real 
life”.  

•  However, NOACs have been successfully used in patients 
with impaired renal function with a favourable risk/ benefit 
profile 

•  The role of catheter ablation for AF in patients with advanced 
CKD and need for anticoagulation needs to be determined.  
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Christoph	
  Wanner	
  

Dyslipidemia	
  in	
  DKD	
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Controversy & Summary 
•  Do new treatments provide the opportunity to go from 

moderate intensity to high intensity LDL lowering in CKD 
patients? 

•  Acute fibrate-induced creatinine elevation in T2DM with 
relatively preserved renal function may confer longer-
term renoprotective effects. 

•  The correction of the abnormal HDL composition and 
improvement due to its vasoprotective properties 
remains to be shown. 
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Lifestyle changes 
•  Salt controversy 

•  Potassium supplementation 

•  Early intervention  

•  Da Qing study – lifestyle intervention 

•  DREAM rosiglitazone 

 
KDIG

O	
  



George	
  Bakris	
  

Is	
  lower	
  BP	
  beSer	
  in	
  CKD	
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Relationship Between Achieved BP and Decline in 
Kidney Function from Primary Renal Endpoint Trials 

Update from Kalaitzidis R and Bakris GL In: Handbook of Chronic Kidney Disease  Daugirdas J (Ed.) 2011 

Normal	
  decline	
  in	
  GFR	
  

Nondiabetes 
 
MDRD. N Engl J Med. 1993 
AIPRI. N Engl J Med. 1996  
REIN. Lancet. 1997 
AASK. JAMA. 2002        
Hou FF, et al. N Engl J Med. 2006 
Parsa A et.al. NEJM 2013 
 
Diabetes  
Captopril Trial. N Engl J Med. 
1993      
Hannadouche T, et al. BMJ. 1994         
Bakris G, et al. Kidney Int. 1996               
Bakris G, et al. Hypertension. 
1997   
IDNT. NEJM. 2001 
RENAAL. NEJM. 2001  
ABCD. Diabetes Care (Suppl). 
2000              
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Blood Pressure and Mortality in U.S. Veterans 
With Chronic Kidney Disease: A Cohort Study 

Kovesdy C et.al. Ann Intern Med. 2013;159(4):233-242.  

Multivariable-adjusted relative hazards (hazard ratios [95% CIs]) of all-
cause mortality associated with SBP and DBP relative to a hypothetical 
patient with the mean time-varying SBP (133 mm Hg) and DBP (71 mm 
Hg). 
 
 

133 

71 
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Mark	
  Cooper	
  and	
  Peter	
  Rossing	
  

RAAS	
  blockade	
  in	
  CKD	
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Dual Blockade in DKD  
The use of a combination of ACE-Is and ARBs as a dual 
blockade of the RAS cannot be recommended K/DOQI 
 
“No significant benefits of combination use were seen in 
people who did not have heart failure and there was an 
increased risk of hyperkalaemia, hypotension, and impaired 
renal function” European safety review 
 
People with diabetic nephropathy should not be given an 
ARB with an ACE inhibitor because they are already prone 
to developing hyperkalaemia. NICE 
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Aldosterone	
  Blockers	
  

•  Short-term clinical studies have shown 
renoprotective effects of  aldosterone blockade in 
patients with chronic renal diseases 

•  Aldosterone blockade is generally well tolerated 
but potassium should be monitored regularly 

•  Long-term clinical studies are needed to confirm 
the beneficial effects on principal renal end-points 
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Dick	
  de	
  Zeuuw	
  and	
  Brenda	
  Hemmelgarn	
  

Moving	
  from	
  clinical	
  trials	
  to	
  
effec2veness	
  and	
  implementa2on	
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Monitor 
Knowledge 

Use 

Sustain 
Knowledge 

Use 

Evaluate 
Outcomes 

Adapt 
Knowledge 

to Local Context 

Assess	
  
Barriers/Facilitators	
  to	
  	
  

Knowledge	
  Use	
  

Select, Tailor, 
Implement 

Interventions 

Identify Problem 
 

Identify, Review, 
Select Knowledge 

Products/ 
Tools 

Synthesis 

Knowledge 
Inquiry 

KNOWLEDGE CREATION 

Straus	
  &	
  Graham.	
  CMAJ	
  2009;181:165	
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Overall	
  a	
  desire	
  for:	
  
•  Defining	
  the	
  gaps	
  in	
  knowledge	
  
•  Specifying	
  the	
  outcome	
  required	
  in	
  a	
  trial	
  
•  “Generalisability”	
  of	
  the	
  trial	
  outcome	
  
•  Increased	
  par2cipa2on	
  in	
  clinical	
  trials	
  
•  New	
  knowledge	
  leading	
  to	
  beSer	
  outcomes	
  
•  Improved	
  dissemina2on	
  of	
  what	
  makes	
  a	
  difference	
  
•  Increased	
  implementa2on	
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Thank	
  You	
  and	
  Watch	
  this	
  Space	
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