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Goals and Objectives

• Review clinical issues and management at stage 4 CKD
• progressive loss of GFR

• enlarged total kidney volume (TKV)

• Discuss current pharmacological therapies including 
tolvaptan, lanreotide and octreotide

• Discuss interventions to reduce cyst/kidney size and 
pain including cyst aspiration/sclerosis, fenestration, 
embolization, nephrectomy



Autosomal Dominant Polycystic Kidney Disease (ADPKD)

▪ Hereditary systemic disorder

▪ Bilateral kidney cysts

▪ Progressive decline in GFR leading to 
kidney failure in ~50% of patients by 6th

decade

▪ Extrarenal manifestations

▪ Cysts

▪ Extracellular matrix abnormalities

▪ All of the issues associated with chronic 
kidney disease

▪ Anemia, metabolic bone disease, 
nutrition, increased CV risk



Progressive Loss of Kidney Function

Hateboer et al, THE LANCET 353:103, 1999

Median age of ESRD:
PKD1:  54

PKD2:  74



Kidney Manifestations of ADPKD

• Cysts throughout both kidneys

• Inexorable increase in total kidney volume
• Acute and chronic pain, palpable kidneys

• Progressive loss of kidney function

• Hypertension

• Intermittent hematuria

• Cyst infection; pyelonephritis

• Nephrolithiasis

• Impaired concentrating ability



CRISP Cohort
NEJM 354:2122-30, 2006

GFR declined 4.3 ml/min/1.73 m2 only in those with TKV>1500 ml



Courtesy of Ty Bae



Rates of GFR decline 3-6 ml/min/1.73 m2/year
Study Starting GFR 

(ml/min/1.73m2)
GFR decline 

(ml/min/1.73m2/yr)

MDRD Study A 25 - 55 -5.8/5.9

MDRD Study B 13 - 24 -4/4.9

HALT PKD Study A > 60 -2.9/3.0

HALT PKD Study B 25 – 60 -3.91/3.87

TEMPO 3:4 control > 60 (Ccr) -3.7

ALADIN1 control > 40 -4.95

DIPAK1 control 30-60 -3.46

CRISP 1 > 70 -4.3 (TKV>1500)

REPRISE 25-65 -3.61

SUISSE control > 70 (Ccr) -2.3

Everolimus (Walz) 30 - 89 -3.85



Estimated Time to ESRD From CKD4

• ESRD:  eGFR < 15 ml/min/1.73 m2

• Starting at eGFR 30 ml/min/1.73 m2:

• Rate -5  ml/min/1.73 m2/year:  3 years

• Rate -3 ml/min/1.73 m2/year:  5 years 



Optimal Management in CKD4

• Optimize cardiovascular and overall health

• Prepare for kidney replacement therapy

• Manage Complications

• Preferred modality for ESRD would be pre-emptive 
live donor transplant-appropriate preparation in 
anticipation of such



AJKD 38: 774, 2001



Chebib and Torres, JASN 2018

With caution!



Can We Slow GFR Progression?

• Tolvaptan (Jinarc):  yes; also slows TKV expansion

• Octreotide:  maybe; slows TKV expansion year 1

• Lanreotide:  no; slows TKV expansion 



TEMPO 3:4 Results:  Percent Change in TKV and Change
in 1/Serum Creatinine:  entry Ccr > 60ml/min



Change in eGFR From TEMPO 3:4 baseline to End 
of TEMPO 4:4—Key Secondary Endpoint

Torres et al NDT 32:1262, 2017.



Objectives of the REPRISE Study

To ascertain:

The effect of tolvaptan to slow eGFR decline 

• Its overall and hepatic safety with monthly monitoring

• Age: 18 to 55 years  eGFR: ≥25 and ≤65 mL/min/1.73m2       

• Age: 56 to 65 years  eGFR: ≥25 and ≤44 mL/min/1.73 m2                                             

• (Past evidence of decline of >2.0 mL/min/1.73 m2 per year)

Torres et al. NEJM 377:1930-1942, 2017.



REPRISE Study Population

Torres et al. NEJM 377:1930-1942, 2017



1
o
 Endpoint

Pre-treatment Off-Drug Baseline

(Mean of 3 eGFR)

Key 2
o
 Endpoint 

eGFR slope from placebo run-in to follow-up (model adjusting for acute hemodynamic effect)

1
o
 Post-treatment

Off-Drug F/U

(Mean of 3 eGFR)

3 weeks

Tolvaptan 

Run-in

90/30 mg

60/30 mg

2 weeks

Tolvaptan 

Titration

30/15 mg

45/15 mg

60/30 mg

90/30 mg

12 months

Double-blind Treatment

7-40 days

post-treatment 

Follow-Up

1 week

Placebo 

Run-in

1-2 Weeks

Screening

Randomization

Day (-1)

90/30 mg

60/30 mg

45/15 mg

TRIAL DESIGN AND ENDPOINTS

Randomized-withdrawal, Placebo-controlled, Double-blind

Torres et al. NEJM 377:1930-1942, 2017



REPRISE Torres et al. NEJM 377:1930-1942, 2017.



What is Risk of Rapidly Progressing ADPKD?  (Not 

defined by regulators in US and Europe)

• Large kidneys at a young age
• Mayo Imaging classification (1C, 1D, and 1E) is a predictive 

biomarker, in secondary analyses of HALT Study A and TEMPO 3:4
• Average kidney length greater than 16.5 cm; age less than 45
• TEMPO 3:4 criteria: TKV>750, 18-50, cCr >60

• REPRISE criteria
• 18 to 55 years  eGFR: ≥25 and ≤65 mL/min/1.73m2 

• Not clear if high risk 56 to 65 years  eGFR: ≥25 and ≤44 mL/min/1.73 m2; Past evidence of decline of 
>2.0 mL/min/1.73 m2 per year

• DNA Mutation analysis
• Genotype:  PKD1 vs PKD2; protein truncating or not
• PROPKD score > 6
• ESRD in first degree relative before age 55
• Male gender, pain issues, kidney bleeds



Rate of htTKV expansion 
from theoretical starting 
htTKV of 150 ml/m:
<1.5% (1A)
>1.5%–3% (1B)
>3%–4.5% (1C)
>4.5%–6% (1D)
>6% (1E)

Only applies to “typical” ADPKD

Irazabal et al JASN, 2015





Not updated after REPRISE



Jinarc Approved for CKD4 in ADPKD

• On 28 June 2018, the Committee for Medicinal Products for Human Use 
(CHMP) adopted an extension to the existing indication as follows:

• “Jinarc is indicated to slow the progression of cyst development and renal 
insufficiency of autosomal dominant polycystic kidney disease (ADPKD) in 
adults with CKD stage 1 to 4 at initiation of treatment with evidence of 
rapidly progressing disease (see section 5.1).”

• 2 August, 2018, European Commission has approved an extension of 
indication for JINARC (tolvaptan) to include adult patients with CKD 
stage 4 ADPKD

• Monthly monitoring of liver function tests for 18 months; every 3 
months thereafter



Theoretical Benefit from Tolvaptan



Chebib and Torres. JASN, 2018

Consensus Criteria to Use Tolvaptan in the US



ALADIN1

Lancet 382:1485, 2013, NCT00309283



DIPAK 1, JAMA, 2018



Measures to Address Kidney/Cyst Size 

• Chronic pain

• Volume effects
• Single vs multiple cysts

• Native Nephrectomy

• Embolization











36 yo F with ADPKD

• before Rx                    1 month after

14.4x17x9 

cm3 or ~1.1 L

~240 ml

Foam Sclerotherapy 
Next slides courtesy of Drs. Y. Pei and E. Shlomovitz; University Health Network, Toronto



STS Foam Sclerotherapy for Cystic Kidney 
Volume Reduction

• After aspiration of cyst fluid, 3% STS 

foam is injected into each cyst

• Patient goes to Recovery Room and 

performs ¼ turn q15’ for one hour

• Then returns to radiology suite for 

drain removal and discharged

• For very large (>8 cm) cyst, drain 

will stay until 2nd session one week 

later



Improvement of CrCl Post-Foam Sclerotherapy
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Safety and Tolerability (n~120)

• Well tolerated in majority of patients

• Significant but self-limiting pain (i.e. moderate to 
severe in intensity for >24 hrs. requiring 
analgesic Rx) in ~15% of patients 

• Cyst infection requiring antibiotic Rx in ~1% of 
patients  

• Impact on preservation or improvement of GFR 
to be determined





Nephrectomy of Polycystic Kidneys
• Pre-transplant (bilateral) nephrectomy

– Precludes pre-emptive transplantation - loss of GFR

– For recurrent infection, bleeding, malignancy

• Simultaneous nephrectomy

– Longer and more complicated procedure; prolongs cold-ischemia time in deceased donor 
transplant

– Higher transfusion requirements

– No difference in allograft function

– Higher patient satisfaction (1 procedure) and shorter cumulative length of hospital stay

• Deferred or ‘staged’ or ‘sandwich’ nephrectomy

– Wait until successful transplant performed

– Allows stabilization/reduction of immunosuppression

– Additional surgery
Martin et al. BJUI 2012; E1003
Lucas et al. J Urology 2010; 184:2054
Neef et al. Nephrol Dial Transplant 2013; 28:466

Dinckan, AnnTransplant, 2013; 18:697-704
Williamson et al. J Endourol. 2014; 28: 1268-1277
Bansal et al. Can Urol Assoc J. 2014; 8: 341-5



Embolization of Renal Arteries

Petitpeirre et al. Eur Radiol 2015; 25:3262-3271

-40%

-59%

• N=73 patients, 76 kidneys
• Proceeded to KT in 89.5%
• Technical failure rate 7.9%
• Post-embolization syndrome 

(fever/pain) 18.3%
• Severe complications 4.9% 

(pseudoaneurysm, vein thrombosis, 
PE)

• Comparable to surgery

• Good allograft function



Ye et al. Cardiovasc Intervent Radiol. 2018; 41: 828-834

Meta-analysis of Transcatheter Arterial Embolization



Cyst and Kidney Interventions

• Single center studies

• Small number of patients

• Lack of controlled trials

• Publication bias of “good” outcomes

• Must rely on clinical judgement and recognize 
potential harm of invasive interventions



Thanks for your 
Attention!


