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CHAIRMAN OF THE SESSION, 
Olivier Devuyst, M.D., Ph.D.
Professor in Medicine and Physiology, University of Zurich (Switzerland) 
Division of Nephrology, Saint-Luc Academic Hospital, UCL Medical School (Brussels).

Dr. Devuyst and his group investigate the molecular mechanisms 
of the transport of water and solutes across epithelia, and the 
pathophysiology of inherited renal tubular diseases and their 
progression. These studies, which have generated more than 300 
peer-reviewed articles, are funded by national and international 
agencies, including the European Union and the NIH. Dr. Devuyst 
has been the laureate of several international prizes and has been 
elected at the Royal Academy of Medicine of Belgium in 2005. He is 
Associate Editor of Nephrology Dialysis Transplantation, Peritoneal 

Dialysis International, and Orphanet Journal of Rare Diseases, and he serves in the Editorial Board 
of Kidney International and Pflügers Archiv.

SESSION OVERVIEW: There are growing evidences for a potential link between poor hydration 
or insufficient water intake and kidney disease. Vasopressin, the antidiuretic hormone, is a key 
player of total water body regulation by acting on kidney to conserve water and concentrate urine.  
By reducing the secretion of endogenous vasopressin an increased water intake may have a 
beneficial effect on renal function in subjects with risk factors of developing chronic kidney 
disease (CKD). This session will first introduce the physiology of water handling by the kidney; then 
describe the mechanism for dehydration-associated kidney disease, in relation to vasopressin.
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Dr. Richard Johnson is a Professor and Chief of the Division of 
Renal Diseases and Hypertension at the University of Colorado,  
in Denver, USA. Dr Johnson is well known as a clinician, teacher 
and researcher, and is one of the founding editors of Comprehensive 
Clinical Nephrology, a popular textbook. Dr. Johnson is especially 
known for his research on the pathogenesis of kidney diseases, 
including glomerulonephritis, diabetic nephropathy, and chronic 
kidney disease Dr. Johnson’s research has examined the role of 
subtle renal injury in salt sensitive hypertension and uric acid and 

fructose in the pathogenesis of hypertension, metabolic syndrome, and diabetic kidney disease. 
More recently Dr Johnson has had an interest in the etiology of the epidemics of chronic kidney 
disease that have emerged in Central America, India and Sri Lanka, and he has been a proponent 
for a role for heat stress and dehydration as contributory factors. Dr. Johnson is a prolific and 
highly cited author with over 500 publications and a number of books in the field of nephrology. 
Dr. Johnson has served on the International Society of Nephrology (ISN) Executive Committee and 
has been an ISN Councilor for the United State. In 2017 he received the David Hume Award from 
the National Kidney Foundation in the USA. 

Richard J. Johnson, M.D. 
Professor, School of Medicine, Renal Diseases and Hypertension, 
University of Colorado, USA

Acute dehydration is well known to be associated with a “pre-renal” type of dysfunction,  
in which urea is retained out of proportion to serum creatinine due to enhanced reabsorption 
of water, urea, and electrolytes. Typically, this type of dehydration induced renal dysfunction 
is not thought to be associated with tubular injury per se, and it is considered completely 
reversible. However, there is now increasing evidence that the processes associated with 
urinary concentration come at a cost of some oxidative stress and injury, and that this may 
lead to the development of chronic kidney disease over time. Two major mechanisms are 
linked primarily with water depletion - those being the effects of hyperosmolarity to induce 
vasopressin, which by acting via the vasopressin 2 receptors mediates both glomerular 
and tubular injury; and second is the induction of the polyol-endogenous fructose pathway 
that can lead to proximal tubular injury. Other mechanisms causing renal damage may 
also result from chronic heat stress and dehydration, including the effects of subclinical 
rhabdomyolysis, salt loss and extracellular volume depletion, hyperuricemia and uricosuria/
crystal formation, and heat stroke. Dehydration may also potentiate the effect of toxins 
and nephrotoxic agents on the kidney. Indeed, understanding the mechanisms by which 
dehydration can contribute to chronic kidney disease reveals a new and previously 
unrecognized mechanism by which inadequate hydration may accelerate kidney disease 
of any etiology. Thus, increased hydration should be viewed as a possible therapeutic 
intervention in all subjects with chronic kidney disease.

MECHANISM(S) FOR DEHYDRATION ASSOCIATED 
KIDNEY DISEASE
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Dr. William Clark is a Professor of Medicine at Western University 
Canada, a Scientist at the Lawson Health Research Institute,  
a Director of Apheresis and Consulting Nephrologist at the London 
Health Science Centre. Dr. Clark is a graduate of Western University 
Canada and obtained his fellowship training in Internal Medicine and 
Nephrology at the University of Toronto, Western University Canada, 
Guys and Kings College Hospital UK. He obtained post fellowship 
training at the University of London and London School of Economics 
UK and Faculty of Epidemiology at McGill University. Dr. Clark is a 

clinician scientist in the Program of Experimental Medicine whose research has been directed at 
interventions that prevent progressive renal disease and are based on in vitro and in vivo animal 
and human experimentation as well as observational studies and randomized controlled trials.  
He is author of more than 382 scholarly publications, a Professor of Medicine and former Chairman 
of the Division of Nephrology at Western University Canada who also serves on the Boards of 
the World Apheresis Association and the Canadian Apheresis Group and is Scientific co-Chair, 
Biomedical Research Council of the Kidney Foundation of Canada and a member of the Canadian 
Society of Nephrology Scientific Committee. Dr. Clark is the 2012 recipient of the National Medal 
of Research Excellence f the Kidney Foundation of Canada and the Queen Elisabeth II Diamond 
Jubilee Medal and a recently elected Fellow of the Canadian Academy of Health Sciences.  
His current major research foci are on the role of water in preventing progressive kidney decline 
and thrombotic microangiopathies.

William Clark, M.D., F.R.C.P.C.,  
F.A.C.P., F.A.S.N., F.C.A.H.S 
Professor, Department of Medicine, Schulich School of Medicine & Dentistry 
The University of Western Ontario

This presentation focuses on the therapeutic use of water in chronic kidney disease(CKD), 
although there is evidence in autosomal dominant polycystic kidney disease (ADPCK), 
renal calculi and heat stress nephropathy. The therapeutic role of hydration in CKD is 
explored in animal experimental and more latterly human studies both observational, 
pilot and randomized controlled trials. A potential role for water is indicated in ADPCK 
since antagonists of arginine vasopressin (AVP) slow progression but this therapy is not 
cost effective. However, increased water intake has been shown to slow progression in the 
rat model of polycystic kidney disease and we await the completion of ongoing studies in 
ADPCK. Four large, prospective, observational studies demonstrate a positive association 
between urine output and a reduction in stone formation and two small RCT’s have shown 
that increased fluid intake is associated with a significant reduction in stone formation.

The biologic rationale for the therapeutic role of water in CKD is thought due to it’s ability 
to effectively suppress the effects of AVP. AVP increases proteinuria, renal plasma flow 
and hyper filtration while administration of antagonists reverses these changes. The reno-
protective effects of increased water intake have been clearly demonstrated in the rat 
5/6 nephrectomy model. The first observational study in CKD in man suggested a faster 
GFR decline is associated with increased urine volume. When adjusted for diuretics and 
antihypertensives this association was lost. Further larger observational studies in man 
that controlled for baseline variables noted increased water intake was associated with 
a reduction in CKD in two cross sectional studies as well as a 7-year longitudinal study. 
Also an association between urine osmolality and progression of CKD has been noted 
with an increased risk of dialysis initiation occurring with high baseline urine osmolality. 
This finding is supported by a 5-year study in 12,000 patients showing increased serum 

CAN WATER INTAKE PREVENT CHRONIC KIDNEY DISEASE?
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CAN WATER INTAKE PREVENT CHRONIC KIDNEY DISEASE?

sodium and serum osmolality are independent risk factors for developing CKD. However, 
observational studies may be biased by unknown selection or misclassification. Hence the 
need to assess water intervention in CKD by means of a randomized controlled trial (RCT). 
A pilot RCT has shown that increased hydration in CKD is both safe (no significant change 
in serum osmolality or sodium) without change in quality of life and effective in terms of 
increasing hydration. This pilot study also showed that the hyper-hydration group had a 25% 
reduction in AVP, indicating a potential to assess the biologic rationale of AVP inhibition with 
increased water intake in patients with CKD (Water Intake Trial -WIT). WIT has screened 
over 2400 patients with proteinuria and CKD consenting over 800 and randomising 631, who 
have now been followed for up to 1 year. There is excellent separation, between those in the 
increased hydration group and those who are in the control group, providing the opportunity 
to have scientific reliable data on the association between fluid intake and kidney function.

Danone Nutricia Research and the ISN have collaborated to create the HYDRATION for 
KIDNEY HEALTH Research Initiative to explore the role of hydration in kidney health. 

Candidates from all disciplines relevant to kidney disease (clinical, health services 
and population health disciplines) can apply.

Explore the role 
of hydration in  

kidney health with 
a research grant

TO APPLY 
OR FIND OUT MORE:

WWW.THEISN.ORG/H4KH

Application 
deadline 
October 
1st, 2017

Hydration for Kidney Health 
[H4KH] Research Initiative
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