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OBJECTIVES

1. Understanding the different methods of diagnosing ADPKD, including imaging and 
genetic testing, and their clinical utility.

2. Understanding various methods of prognostication of ADPKD, such as the Mayo 
classification, and their clinical applications.

3. Learning how to evaluate the risk of progression in ADPKD and identify patients at 
high risk of progression.

4. Understanding the current clinical management of ADPKD, including the 
management of extrarenal manifestations and the slowing of disease progression.
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Most common inherited kidney disease
• 1:1000

4th cause of kidney failure
• 50% by age 60

Systemic disease
• Kidney cysts
• Liver cysts
• Intracranial aneurysms 

High phenotypic variability
Genetically heterogenous:
• PKD1 (78%)
• PKD2 (15%)
• Minor genes (7%): IFT140, DNAJB11, 

GANAB, ALG5, ALG8, ALG9, …

ADPKD, a multidimensional lifelong systemic disease

Chebib F. et al. JAMA (2025) Lavu. et al. JCI insight (2020)
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Definite vs Likely vs Possible

Definite

Positive FHx 
Age-defined criteria

Likely

Confirmed 
PKD1 or PKD2

pathogenic variant

Negative FHx 
>10 cysts/kidney
Kidneys enlarged

No acquired cystic disease or 
other renal syndromes

or

Torres V. KDIGO guidelines. Kidney international 2025
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42 yo F, 
definite ADPKD
PKD1 T, GFR 16, 

HtTKV 2400, MIC1E
MRI w/o IV contrast

55 yo M, 
definite ADPKD

 PKD1 NT, GFR 38
HtTKV 1866, MIC1D
CT w/o IV contrast

21 yo F, 
definite ADPKD

 PKD1-T, GFR 129,
Kidney length 15.9 cm 

Kidney ultrasound

35 yo F, 
likely ADPKD

No FHx, GFR 37,
 HtTKV 1116, MIC1D
MRI w/o IV contrast

Definite Likely

Chebib F. (Mayo Clinic Florida) 
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* 97.5th percentile of cysts ≥5mm on enhanced CT abdomen

Possible ADPKD

Number of cysts (cortical/medullary) by age group 
for 1948 potential kidney donors with CT w/ contrast

43 yo M, 
Possible ADPKD
No FHx, GFR 85,

 HtTKV 288

Rule et al. Am J Kidney Dis. 2012 May;59(5):611-8.
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ADPKD-PKD1

ADPKD-
PKD2

67 female
eGFR 31

Truncating

57 female
eGFR 42

65 female
eGFR 25

Lavu et al. (2020) JCI insight

Nontruncating1

ADPKD-IFT140

59 female
eGFR 60

ADPKD-GANAB

68 female
eGFR 54

Porath B et al, AJHG 2016

ADPKD-
DNAJB11

62 female
eGFR 67

Huynh et.al. KI 2020

Nontruncating 2

67 female
eGFR 42

Senum et al 2022 AJHG
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GFR and cystic burden

Congruent Non congruent

42 yo F, 
definite ADPKD
PKD1 T, GFR 16, 

HtTKV 2400, MIC1E

76 yo M,
Atypical ADPKD
ALG8, GFR 18, 

HtTKV 456, MIC2B

53 yo F, 
Atypical ADPKD

DNAJB11, GFR 63, 
HtTKV 295, MIC1A

69 yo M,  Lithium- 
induced nephropathy 

GFR 51
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27 yo M, ARPKD
PKHD1, GFR 32

MRI without IV contrast

32 yo F, ADTKD
HNF1b, GFR 90

MRI wo contrast

76 yo M,
Atypical ADPKD
ALG8, GFR 18, 

HtTKV 455.8, MIC2B
MRI wo contrast

45 yo F, ADPLD
PRKCSH, GFR 106
MRI wo contrast

Chebib F. 
(Mayo Clinic 
Florida) 
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Not all cystic diseases= ADPKD

Cortical tubers

50M, GFR 23 ml/min
Bilateral renal cysts

Tuberous sclerosis

40F, GFR 45 ml/min
No FHx, cleft palate

41 y.o male 
htTKV 274 ml/m  
 eGFR 48 ml/min

ADTKD-MUC1OFD1 mutation 
(X-linked)

48 y.o female, 
htTKV 179 ml/m
eGFR 66 ml/min

ADTKD-UMOD
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IFT140 GANAB DNAJB11 ALG5 ALG8 ALG9 PKHD1

Disease designation ADPKD-IFT140 ADPKD-GANAB ADPKD-
DNAJB11

ADPKD-
ALG5

ADPKD-
ALG8

ADPKD-
ALG9

monoallelic
PKHD1

Proportion of ADPKD 
cases 

1-2% >0.5% >0.5% <0.5% ~1% >0.5% ~1%

Kidney 
manifestations

Few, large 
bilateral cysts, 

Enlarged kidneys

Mild cystic 
burden

Bilateral small 
cysts, 
Mild 

enlargement 

Mild-moderate 
cystic burden, 

mild 
enlargement 

Mild cystic 
disease

Mild to 
moderate

Generally, 
very mild 

cystic 
disease

Renal outcome Preserved GFR 
until old age

limited CKD, no 
ESKD

Limited early 
CKD

ESKD in 70s

CKD, 
ESKD in older 

patients

Preserved GFR 
into old age

Significant 
CKD in older 
individuals

Preserved 
function 

into old age

Liver manifestations Rare Mild to severe Mild Few, rarely Mild-severe 
PLD

Common Common

Intracranial 
aneurysm risk 

Unclear unclear Possible Unclear Unclear Unclear Unclear

ADPKD is a heterogenous disease

Torres V. KDIGO guidelines. Kidney international 2025
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Advances in the understanding of genetics of PKD

Hanna C. ... Chebib F. (2023) Seminars in Nephrology Torres V et al. ADPKD KDIGO guidelines. Kidney international 2025

Practice point:  For people who are genetically tested, 
ADPKD will be employed as the name of the disease 

resulting from a pathogenic variant to the major 
ADPKD genes, PKD1 or PKD2, and the minor genes 

when pathogenicity is well supported.
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Chebib F. et al. JAMA (2025)

34 yo Female
Father and grandmother with ADPKD

eGFR 36 ml/min 

50 yo Male
Neg. Fam. Hx

eGFR 23 ml/min
Facial angiofibroma, 

cortical tubers 
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When would you need genetic testing?

Bilateral renal 
cysts

PKD in one of the 
parents 

Atypical imaging presentation
Extra-renal manifestations suggestive of other cystic diseases

Cystic burden not congruent with renal function

Early or very early 
onset of ADPKD Genetic 

analysis

No
Genetic 
analysis

Genetic 
analysis

If diagnosis exclusion is needed:
Young kidney donors

Genetic 
analysis



17Chebib and Torres (2018) Clinical J Am Soc Nephrol Shukoor S, … Chebib F. (2020) KI reports

High phenotypic and interfamilial variability 

Barua et al. (2009) J AM Soc Nephrol
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Chebib F. et al. JAMA (2025)
Torres V. et al. KDIGO guidelines. Kidney international 2025

Factors contributing to rapid progression
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TKV eGFR

Clinical natural history of ADPKD:  Prognostic biomarker in early ADPKD

N= 214; 4 centers; 3 years
Higher TKV growth rate 
→ faster GFR decline

Grantham JJ et al. (2006) N Engl J Med
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CRISP II: Kidney Volume and Functional Outcomes in 
ADPKD

Chapman et al. (2012) CJASN

600 ml/m CKD 3

100 ml/m CKD 3

OR 1.48

htTKV was a better predictor (p<0.05) than: 
• baseline age
• serum creatinine, BUN
• urinary albumin
• monocyte chemotactic protein-1 excretion

8 years

8 years
htTKV

GFR
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Risk stratification:
Not all ADPKD are created equally

Irazabal et al. (2015) J Am Soc Nephrol Yu et al. (2019) Kidney Int

MIC Mean age 
at KF, yrs

1E 43.4
± 7

1D 53.5
± 8.6

1C 58.4
± 7.9

1B 65
± 6.8

Shukoor et al. (2021) Kidney Int Rep



22

Chebib et al. (2018) Clin J Am Soc Nephrol
http://www.mayo.edu/research/documents/pkd-center-adpkd-classification/doc-20094754
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ESKD in 14  years
At age 45

Estimate future GFR

Class 1E

31 yo, GFR 85 ml/min
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Chebib F. Brenner and Rector



24

Methods to assess risk of disease progression

Torres V. et al. KDIGO guidelines. Kidney international 2025

PROPKD score

MIC

Irazabal et al. (2015) J Am Soc NephrolCornec-Le Gall E, et al JASN 2015
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Methods to assess risk of disease progression

Torres V. et al. KDIGO guidelines. Kidney international 2025

PROPKD score

We recommend employing the Mayo Imaging Classification 
(MIC) to predict future decline in kidney function and 

the timing of kidney failure (1B).

Practice Point: When using the MIC for prognostics, exclude people who have pathogenic variants in genes other 

than PKD1 or PKD2 (if genetic information is available), as the predictions are likely unreliable in these people. 

MIC

Irazabal et al. (2015) J Am Soc NephrolCornec-Le Gall E, et al JASN 2015
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Rationale for Vasopressin receptor (V2) antagonists in ADPKD

Wang et al (2008) J Am Soc NephrolGattone et al  (2003) Nature medicine

pck rat 

AVP +/+

pck/Brattleboro 

AVP -/-

pck/Brattleboro

AVP -/- + DDAVP

Male

Female

No Vasopressin → No Cystspcy micePCK rats

Torres et al. (2004) Nature medicine

Pkd2-/tm1Som mice

Control ControlOPC32160 OPC32160
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Treatment effect of Tolvaptan on annual rate of eGFR decline

Torres et al  (2012) NEJM ; Torres et. al (2017) NEJM ; Torres et al. (2021) KI reports; 

Torres (2017) NDT;  Edwards (2018) CJASN

TEMPO 4:4 (OLE) 
N= 871
2 years

--------------
Mayo Clinic

N= 97
Up to 11 years 

--------------
Effect on eGFR = sustained 

and cumulative
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Estimation of kidney protection from tolvaptan treatment

Chebib et al. (2018) J Am Soc Nephrol

Total gain = 1.3 ml/min x years of treatment

Every 4 yrs of treatment → 1 yr delay in reaching ESRD

Mader et al. (2022) BMC Nephrology 

Predicted 3.1-year delay of ESRD 
 23% improvement over ~13.7 yrs

TEMPO3:4

REPRISE
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Indications for tolvaptan in ADPKD

Rapid disease = reaching ESKF by age 60
MIC 1C: 
• Some patients might be slow 

progressors (borderline with 1B)
• PROPKD score (>6)
• Family members reaching ESKD <60
• Reduced age-calibrated eGFR
• GFR rate of decline  >3 ml/yr

GFR rate of decline:
• No other explanation such as vascular 

disease, uncontrolled HTN, DM2, 
proteinuria > 1g/d, AKI

Torres V et al  KDIGO guidelines, Kidney International  2025
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Confirm the diagnosis of ADPKD

Initiate, titrate and optimize tolvaptan treatment 

Ensure the implementation of basic renal protective measures

Confirm the diagnosis of rapidly progressive disease

Provide balanced information of benefits and potential harms of 
tolvaptan treatment 

Educate patient on aquaresis and its expected consequences 

Prevent aquaresis-related complications 

Evaluate/manage liver enzymes elevations 

Monitor treatment efficacy

Chebib et al. JASN 2018
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Chebib et al. (2018) J Am Soc Nephrol

5% risk of increase 
in LFTs

0.2% risk of severe 
hepatoxicity
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Risk of hepatotoxicity mitigated by REMS 
5% risk of increase in LFTs

     0.2% risk of severe  
hepatoxicity

Chebib et al. (2018) J Am Soc Nephrol

PLD is not a contraindication to start tolvaptan

Clinical signature of tolvaptan hepatotoxicity:                                                                                                         
- Within the first 18 months of treatment                                                                                      
- Transaminases may continue to increase after discontinuation
- Resolve within 1-3 months after discontinuation
- ? Dose dependent
- Likely due to a tolvaptan oxybutyric acid metabolite (DM-

4103)​
Alpers DH et al. AJKD 2022
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REMS 2018-2021

Estilo A al. Clin Kidney J. 2022 (doi: 10.1093/ckj/sfac076) 

6711 REMS 
patient

60 (0.9%) with possible 
severe DILI

4/60 had serious/potentially 
fatal

1/4 met Hy’s law

4/4 had LFTs normalized 
after stopping tolvaptan
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Chebib F et al. Kidney Medicine, 2023

56-65 years 
CKD G3 or G4
GFR rate of decline
≥3 mL/min/1.73 m2/year

Tolvaptan in patients 56-65 year old

Difference in annual 
rate of change: 

1.66 ml/min

• Practice Point 4.1.1.1:  
Shared and individualized decision-making should be undertaken when 
determining whether to initiate tolvaptan in people aged >55 years with rapid 
progression. 
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summary

KDOQI workgroup (in preparation)Torres (2012) NEJM ; Torres (2017) NEJM ; Torres (2021) KI reports; Torres (2017) NDT;  
Edwards (2018) CJASN; Chebib (2023) Kidney medicine; Chebib (2024) kidney medicine 
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Blood pressure control in ADPKD

HALT A study (n= 558, CKD 1-2)
ACE,  ACE+ARB

Based on KDIGO guidelines Torres et al, Kidney Int., 2025
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Chebib F, Nowak K, Chonchol M, Rahbari-Oskoui F, Dahl N, Mrug M. (CJASN, 2023)
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54 yo M
eGFR 72 ml/min

No FHx
TKV 1603 ml

MIC 1C

ADPKD-IFT140
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In people with ADPKD and 
kidney cyst infection, we 
suggest treatment with 
4–6 weeks of antibiotic 
therapy rather than a 
shorter course (2D).

Kidney cyst infection

Torres et al. KDIGO, Kidney Int., 2025

2 in 2



40

Nephrectomy

We suggest that native 
nephrectomy in people with 
ADPKD receiving a kidney 
transplant should be performed 
only for specific indications when 
the benefit outweighs the risk 
(2C).

2D

We suggest that kidney transplant 
candidates with ADPKD who 
require native nephrectomy 
undergo the procedure 
at the time of or after, but not 
before, transplantation, whenever 
possible (2C).

2D

Torres et al. KDIGO, Kidney Int., 2025
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Severe PLD can lead to poor quality of life

Schnelldorfer et al Ann Surg (2009)

Type A Type B Type C Type D

Absent/mild Sx Mod/severe Sx Severe Sx Severe Sx

Focal cysts Focal cysts Diffuse cysts Diffuse cysts

≥3 normal segments ≥2 ≥1 <1

No portal 
vein/hepatic V. 

occlusion

No No Yes
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Liver Cyst Growth, Age and Estrogen

Chebib et al. (2016) Nephrol Dial Transplant 

• Being female, multiple pregnancies, and 
exogenous estrogen exposure increase risk 

• Cyst burden usually higher in women than 
men

• >80% of liver transplants are done in women 

KDIGO suggests an individualized 
discussion of estrogen-containing birth 
control or post-menopausal estrogen 
supplementation for women depending 
on their risk of PLD or hepatomegaly, 
and counsel limiting use for patients 
with hepatomegaly or high cyst burden.
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Liver Cyst Infections

Torres et al. KDIGO, Kidney Int., 2025

2 in 2
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CNS findings and Intracranial aneurysms in ADPKD

Torres et al. KDIGO, Kidney Int., 2025 Borghol A, …. Chebib F. (2025) Mayo Clinic Proceedings
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Borghol et. al (Mayo Clinic Proceedings, 2025)
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Borghol et. al (Mayo Clinic Proceedings, 2025)
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Milestones in ADPKD: Disease-modifying treatment 

1841

Cystic degeneration
= illness without cure

Polycystic Kidney disease 
coined by 

Felix Lejars

1888

cAMP-dependent 
fluid secretion

1989

1994

Identification 
of PKD1

Identification
of PKD2 

1996

TKV accepted 
as prognostic 

biomarker by FDA

TKV marker of 
progression 

(CRISP)

2006

Mayo 
Classification

2014

FDA
Approval:

JYNARQUE

2018

V2R antagonists 
in

PKD animal 
models

2003

Bathory 
(King of Poland)

1585

Lanreotide 
(DIPAK1 trial)

1st clinical trial
mTOR inh.

2010

1st successful trial
(TEMPO3/4)

2012

2015

Tolvaptan approval
In Europe/Canada

2017

REPRISE

Tolvaptan approval
In Japan

HALT PKD

Octreotide
(ALADIN)

Identification of 
GANAB

2016 Current trials:

RGLS8429 (Anti-miR-17)

Metformin (IMPEDE-PKD) 

HCTZ (HYDRO-PROTECT)

Dietary interventions 
Serendipity-pb1
Upcoming:
Monoclonal Ab
PC corrector(s), Vertex
Other vaptans or V2R 
antagonists 
mTOR inhibitor
*** Chebib lab/novel V2R 
independent pathway ***

Recent trials:
PREVENT-ADPKD (H2O)
Venglustat (Glucosylceramide 
synthase inhibitor)

Lixivaptan (V2R antagonist)

Bardoxolone (Nrf2 activator)

Tesevatinib (multi-kinase inhibitor) 

GLPG2737 (CFTR corrector)
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TAKE HOME MESSAGES

• ADPKD is a heterogeneous disease
• ADPKD has a high phenotypic variability
• Indications for genetic testing might not be as controversial in the future
• Predicting risk of rapid progression is feasible through imaging (TKV or MIC) or 

clinical and genetic tools (PROPKD score)
• Tolvaptan is approved to slow disease progression, with aquaresis and DILI as 

two major considerations
• Multiple novel therapies are being considered in clinical trials (Anti-miR17, 

PAPPA mAb, PC1 corrector)
• Avoid Estrogen-based therapies if severe polycystic liver disease
• Review intracranial aneurysm screening strategy with all your patients
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@fouadchebib

Chebib.fouad@mayo.edu

Visit Mayo Clinic
PKD Resource 

Center 
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Kidney length 16.5 cm 
predicts CKD3 in 8 years

Predicting CKD within 8 years in CRISP

TKV by Kidney US

Bhutani 2016 Kidney International 
Naranjo et al. Clin Kidney J. 2021  
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Cyst Burden Determines Treatment

Hogan M et al Kidney360 (2023)
Chebib et al. (2016) J Am Coll Surg.

Recurrence 34%
Severe Complications 7.2%, 

Mortality 2.3%

Severe complications 
46%, 

Mortality 9%

Reduction in annual liver growth 
rate of 6%-15% 

after 1-3 yr of follow-up

Improvement
72-100%, Minor 

complications 5%-
90%, 

mortality <1.0%

Reduction in TLV 61%, 
perioperative 

complications 21%, 
mortality 2.7% 
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Imaging modalities in ADPKD
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Beyond the kidneys: ADPKD as a systemic disease

Chebib F. Brenner and Rector (13th edition)Torres et al. KDIGO, Kidney Int., 2025

Estimation of the % 

affected

Hepatic and gastrointestinal manifestations 

Symptomatic polycystic liver disease <5%  (> in females) Liver cysts are present in >80% by age 30yr 

Congenital hepatic fibrosis Very rare case reports More common in ARPKD

Pancreatic cysts and IPMN Pancreatic cyst ~10% Any complex pancreatic cyst or in case of 

multiple cysts should be followed and 

evaluated to exclude malignancy

Splenic cysts ~7% Like general population. Usually 

asymptomatic, incidental diagnosis 

Abdominal wall hernia Common Very common clinical findings 

Dilated extrahepatic bile duct ~40% Small-cohort single study 

Colonic diverticulosis 1.5% (vs. 0.8% gen. pop)

adjusted OR: 1.88

2.6% kidney transplant and 

ADPKD (vs. 0.8% without)

Single, large national database 

Duodenal or small-bowel diverticula Rare case reports Rare, associated with obstructive jaundice 

or ascending cholangitis. 

Small-bowel diverticula may be associated 

with bacterial growth
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Factors associated with increased risk of aneurysm

Risk Factor Fold increased Risk

Female Sex 1.47

Age 
(40 vs 70 yrs)

1.3% vs 8.1%

Family History of 
ICA/SAH

4 folds

Higher TKV or 
Mayo Imaging Class

2.81 for TKV ≥1000 ml
2.52  for MIC 1C,1D,1E

Advanced CKD 
(stages G3-G5)

2.31 

Torres et al. KDIGO, Kidney Int., 2025

In general population: 
Japanese or Finnish ancestry
Alcohol in large quantity (risk for ICA rupture)


	Default Section
	Slide 1
	Slide 2: Fouad T. Chebib, MD, FASN
	Slide 3: DISCLOSURES
	Slide 4: OBJECTIVES
	Slide 5
	Slide 6: Definite vs Likely vs Possible
	Slide 7
	Slide 8: Possible ADPKD
	Slide 9
	Slide 10: GFR and cystic burden
	Slide 11
	Slide 12: Not all cystic diseases= ADPKD
	Slide 13: ADPKD is a heterogenous disease
	Slide 14: Advances in the understanding of genetics of PKD
	Slide 15
	Slide 16: When would you need genetic testing?
	Slide 17: High phenotypic and interfamilial variability 
	Slide 18: Factors contributing to rapid progression
	Slide 19: Clinical natural history of ADPKD:  Prognostic biomarker in early ADPKD
	Slide 20: CRISP II: Kidney Volume and Functional Outcomes in ADPKD
	Slide 21: Risk stratification: Not all ADPKD are created equally
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Rationale for Vasopressin receptor (V2) antagonists in ADPKD
	Slide 27: Treatment effect of Tolvaptan on annual rate of eGFR decline
	Slide 28: Estimation of kidney protection from tolvaptan treatment
	Slide 29: Indications for tolvaptan in ADPKD
	Slide 30
	Slide 31
	Slide 32: Risk of hepatotoxicity mitigated by REMS 
	Slide 33: REMS 2018-2021
	Slide 34
	Slide 35
	Slide 36: Blood pressure control in ADPKD
	Slide 37
	Slide 38
	Slide 39: Kidney cyst infection
	Slide 40: Nephrectomy
	Slide 41: Severe PLD can lead to poor quality of life
	Slide 42: Liver Cyst Growth, Age and Estrogen
	Slide 43: Liver Cyst Infections
	Slide 44: CNS findings and Intracranial aneurysms in ADPKD
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Milestones in ADPKD: Disease-modifying treatment 
	Slide 49: TAKE HOME MESSAGES
	Slide 50
	Slide 51
	Slide 52: Kidney length 16.5 cm predicts CKD3 in 8 years
	Slide 53: Cyst Burden Determines Treatment
	Slide 54: Imaging modalities in ADPKD
	Slide 55: Beyond the kidneys: ADPKD as a systemic disease
	Slide 56: Factors associated with increased risk of aneurysm


