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Uncomplicating Diabetes - High Tek Solutions for the Kidney

Damage to the microvasculature in diabetes is a leading cause of kidney failure, blindness, 

and nerve damage. It is estimated that by the year 2040 there will be 650 million people 

suffering from diabetes worldwide and ~ 30-40% will develop diabetic kidney disease (DKD).  

These staggering numbers underscore the urgent need to identify and develop more 

effective therapies, which can prevent or slow progression of diabetic kidney disease. While 

the pathogenesis of microvascular complications of diabetes including nephropathy is 

complex, a large body of evidence exists to support a central role for dysregulation of 

angiogenic signaling pathways, including the Angiopoietin-TIE2 cascade.  Dysregulation of 

Angiopoietin-TIE2 receptor tyrosine kinase signaling reduces vascular quiescence and 

stability, contributing to enhanced endothelial permeability, damage, and inflammation that 

are factors contributing to the pathogenesis of diabetic kidney disease. In our lab, we have 

identified a negative regulator of TIE2 as a promising therapeutic candidate for DKD.   

Genetic deletion of the negative regulator, results in activation of the Tie2/TEK receptor 

and protects glomerular structure and function in a mouse model of type I diabetes. Future 

studies are underway to translate these findings to a pharmacologic therapy.

Prof Susan QUAGGIN
Chief, Division of Nephrology/Hypertension, 

Northwestern University Feinberg School of Medicine, Chicago, USA;

Director, Feinberg Cardiovascular Research Institute, 

Northwestern University Feinberg School of Medicine;

Charles Horace Mayo Professor of Medicine, 

Department of Medicine, Northwestern University 
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Generating a Big Database for Research in Nephrology 

China has a large population and a high prevalence of chronic kidney disease (CKD). We 
face a tremendous number of unanswered questions as we deliver care to patients with renal 
disease. In particular, Chinese patients process unique ethnic differences in disease 
susceptibility, clinical features, pathological patterns, treatment response and prognosis. 
That’s why, the practice guidelines, while beneficial at the population level, do not always 
apply to the Chinese patient. 

For a deeper understanding and analysis of the features of CKD, a comprehensive collection 
of all relevant information from big database is essential. Currently, we are generating a big 
database for multicenter research of CKD. The consortium consists of more than 100 
academic institutions or nephrology divisions from mainland China. Our research efforts 
focus on several groups of patients, like IgAN, lupus nephritis (LN), nephrotic syndrome 
(NS), peritoneal dialysis (PD) and hemodialysis(HD). 

For IgAN, an open-access database system (http:// igan.medidata.cn) has been established. So 
far, a total of 77 units from 29 provinces joined this database, recruiting a cohort of 16,495 IgAN 
patients (INSIGHT, IgA Nephropathy Registration Initiative of High Quality,ClinicalTrials.gov 
ID: NCT 03001947). For LN, we have established an open-access database system (http:// 
LN.medidata.cn). A total of 77 units from 29 provinces joined, recruiting a cohort of 5905 LN 
patients (HELP, High quality Evidence of Chinese Lupus nePhritis, ClinicalTrials.gov ID: NCT 
03001973). A total of 103 units joined the NS database (http://ns.medidata.cn), 4,491 patients 
were enrolled in this cohort(SUCCESS, Super Chinese Nephrotic Syndrome Registration 
System, ClinicalTrials.gov ID: NCT 03001934). Renal biopsy tissue, blood and urine samples of 
patients were also collected in bio-banks. For PD and HD, a total of 66 units joined databases, 
recruiting 17,227 (PERSIST, Peritoneal Dialysis Registration, ClinicalTrials.gov ID: NCT 
02989298) and 10,618 patients (WISHES, Wise Practice of Chinese Hemodialysis, ClinicalTrials.
gov ID: NCT03001921) respectively by now. 

The aim of this talk is to describe what we have done for integrating heterogeneous clinical 
data into clinical question driven research project, and to present some findings from these 
databases. 

We believe that as we expand our understanding of the features of our patients, coupled 
with an better understanding of genomics, predictive models constructed with the assistance 
of big data may provide us with a powerful tool to use as we provide care to patients with 
renal disease in the near future.

Prof. Xueqing YU
Professor of Medicine, Director, Institute of Nephrology, 

The First Affiliated Hospital, Sun Yat-sen University, 

Guangdong Medical University, China;

President, Chinese Society of Nephrology
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Heart and Kidney

The heart and kidneys are closely related and work together to keep body healthy. When 
one is affected, the other is too. It is important to know that having kidney disease can 
directly affect the chances of developing heart disease. Having heart disease can also directly 
affect the chances of developing kidney disease. In fact, kidney disease and heart disease 
share many of the same risk factors, such as diabetes and high blood pressure. 

Heart disease accounts for approximately half of the deaths of patients with ESRD. In the 
past years, there has been increasing recognition of both coronary artery disease (CAD) and 
left ventricular hypertrophy (LVH) in ESRD patients, as these are the two typical 
presentations of heart disease in ESRD patients. It is also clear that many patients with 
chronic kidney disease (CKD) and a GFR of <60 ml/min are at risk for heart disease; many 
of these patients succumb to heart disease before reaching dialysis.

A common umbrella term “cardiorenal syndrome” is used to describe acute or chronic 
dysfunction of the heart or kidneys that can cause dysfunction in the other organ. 
Cardiorenal syndrome was classified by Ronco in 2008 into 5 types: 1. Type I or acute 
cardiorenal syndrome: An abrupt worsening of cardiac function leading to acute kidney 
injury (AKI) 2. Type II or chronic cardiorenal syndrome: Chronic cardiac dysfunction leads 
to progressive renal dysfunction 3. Type III or acute renocardiac syndrome: An abrupt 
worsening of kidney function causes acute cardiac dysfunction 4. Type IV or chronic 
renocardiac syndrome: Chronic kidney dysfunction contributes to cardiac dysfunction 5. 
Type V or secondary cardiorenal syndrome: A systemic condition like diabetes or 
hypertension or sepsis that causes both cardiac and renal dysfunction through independent 
mechanisms.

Risk factors for cardiac disease in CKD could be classified as follows: 1. Traditional: Diabetes, 
hypertension, smoking, hyperlipidaemia and obesity 2. Uremia related: inflammation, 
hyperfibrinogenemia, oxidative stress, hyperhomocysteinemia, divalent ion abnormalities, 
Asymmetric Dimethyl Arginine (ADMA) 3. Small vessel disease: Hypertension, diabetes, 
calcificationdecreased capillary density.

Prof. Hung-Chun CHEN
Professor of Medicine, Kaohsiung Medical University, Taiwan
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Liver and Kidney

Liver and kidney are two vital organs with important metabolic and excretory functions in 

the body. While diseases in the liver can affect the kidneys, renal impairment can also have 

significant impact on the management of liver diseases. Chronic viral hepatitis such as 

hepatitis B and C virus can lead to various glomerulonephritis, and our latest understanding 

on the pathogenesis of these diseases have fueled progress in their treatments. Chronic viral 

hepatitis (hepatitis B, C &E) in kidney transplant recipients and patients with severe renal 

impairment also poses challenges to clinicians who manage these patients. Current data 

suggest that the use of effective oral anti-viral therapies has improved the short- and long-

term clinical outcomes of renal patients who are infected with these chronic viral hepatitis 

infections. The choice of anti-viral treatments should take into consideration the anti-viral 

potency, patient tolerability, resistance rates, costs and nephrotoxicity/renal function. Last 

but not least, severe liver impairment can result in hepatorenal syndrome (HRS), which is 

associated with dismal prognosis and its occurrence is often unpredictable. Prevention of 

HRS development is very important as the various bridging therapies can only serve as 

rescue treatments and the option of liver transplantation is not always available. New insights 

on the pathophysiology of HRS can help discover new biomarkers for more accurate 

diagnosis and prediction of this life-threatening complication. The use of novel biomarkers 

might facilitate earlier identification of at-risk patients and better prioritize liver allograft for 

patients with advanced cirrhosis.

Dr. Desmond YH YAP
Clinical Assistant Professor

Department of Medicine, Queen Mary Hospital, 

The University of Hong Kong, 

Hong Kong
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Novel Therapeutic Approach for Renal Fibrosis

Fibrosis is the final common pathway and sine qua non of disease progression of chronic 
kidney disease (CKD). TGFβ is the master regulator of fibrosis, and has been shown with 
BMP7 to be a better predictor of major renal outcomes than eGFR and albuminuria. 
However, human trials of anti-TGFβ antibodies have been negative. This may be explained 
by the fact that TGFβ is not just profibrotic, but also anti-inflammatory, so whereas inhibition 
of TGFβ would be anti-fibrotic, it would also be pro-inflammatory. Our group has been using 
a new approach with small molecule inhibitors to redirect TGFβ signalling to prevent kidney 
fibrosis without exacerbating kidney inflammation. TGFβ causes tissue fibrosis through 
three major signalling pathways and β-catenin is a common and pivotal factor in each of 
these pathways. We hypothesized that β-catenin could be targeted to dissociate pro-fibrotic 
from anti-inflammatory and wound healing effects of TGFβ. Binding of β-catenin with T-cell 
factor (TCF) is profibrotic, whereas its binding to Foxo, which competes with TCF for the 
same binding site on β-catenin, redirects TGFβ towards its anti-inflammatory and wound-
healing effects. By small molecule inhibition of β-catenin/TCF interaction in several 
models, we showed a switch of TGFβ signalling towards Foxo, with induction of Tregs, 
reduced renal inflammation, reduced fibrosis in kidney and distant organs (liver and lung) 
and enhanced non-fibrotic wound healing. By this transcriptional switch at the level of 
β-catenin, inhibition of TGFβ can reduce fibrosis, and TGFβ has the potential to be used as 
an anti-inflammatory agent. In humans with several types of CKD we showed a strong 
correlation between the degree of kidney fibrosis and the presence of β-catenin/TCF, or 
the absence of β-catenin/Foxo.

Preclinical studies suggest the exciting potential of cell therapy for a variety of human 
kidney diseases.  We have used various regulatory cells to protect against injury in several 
models of kidney disease. Cell therapy in CKD would need to dampen inflammation, reduce 
fibrosis and promote renal cell repair. Anti-inflammatory macrophages tend to be 
profibrotic; for maximum efficacy protective macrophages and other regulatory cells need 
to be anti-inflammatory, anti-fibrotic, possibly fibrinolytic, phenotypically stable and home to 
injured tissue.

Therapy for CKD is lagging behind that of other organs, and aside from some recent 
advances in the clinical treatment of a few glomerulonephritides, diabetic nephropathy and 
ADPKD, CKD therapeutics has advanced little in the last 2-3 decades. Anti-fibrotic therapy is 
showing promise in clinical lung, liver and skin disease, and it is possible that similar 
approaches will be translated to human CKD.

Prof David HARRIS
Professor of Medicine, University of Sydney, Australia;
Director of Nephrology and Dialysis, Western Sydney Renal Service;
Director, Renal Failure Laboratory, Centre for Transplantation and 
Renal Research, Westmead Institute for Medical Research;
President, the International Society of Nephrology; 
Past-President, Asian Pacific Society of Nephrology;
Chairman, Advisory Board,  Australasian Kidney Trials Network
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Anemia in CKD

Anemia is a common complication of CKD. Although mechanisms involved in the 
pathogenesis of renal anemia include chronic inflammation, iron deficiency, and shortened 
half-life of erythrocytes, the primary cause is deficiency of erythropoietin (EPO). As with 
other anemias, the consequences of renal anemia are a moderate decrease in tissue oxygen 
tensions and counterregulatory mechanisms that maintain total oxygen consumption, 
including a persistent increase in cardiac output. Recombinant EPO and related drugs 
(erythropoiesis stimulating agents: ESAs) have been a powerful tool to treat anemia in CKD 
and dramatically improved quality of life of patients suffering from anemia in CKD. 
However, optimal target hemoglobin levels has been a matter of debate.  The large 
randomized controlled trials such as Cardiovascular Risk Reduction by Early Anemia 
Treatment with Epoetin Beta, Correction of Hemoglobin and Outcomes in Renal 
Insufficiency and Trial to Reduce Cardiovascular Events with Aranesp Thearpy in the 
Western countries suggested that high doses of ESA to achieve the high target hemoglobin 
(Hb) level is not desirable. However, Asian people have less cardiovascular complications, 
and it may be reasonable to speculate that optimal target hemoglobin levels differ based on 
races, as indicated by A21 study in Japan that showed kidney protective effects by achieving 
high target hemoglobin levels. Iron supplementation is aslo an important issue, but this field 
suffers from lack of prospective intervention studies, making it difficult to give a conclusive 
statement in guidelines.

HIF is a master regulator of responses against hypoxia, and its stability and activity is 
regulated by prolyl hydroxylase (PHD) in an oxygen tension-dependent manner. 
Representative HIF target genes include EPO, and recently a number of companies are 
running clinical trials of PHD inhibitors (HIF stabilizers) as a new therapeutic modality 
against anemia in CKD. Theoretically HIF stabilization can also protect the kidney by 
increasing resistance of resident kidney cells and improving oxygen supply to kidney cells. 
We will soon utilize HIF stabilizers at the bed side to treat anemia in CKD.

Prof. Masaomi NANGAKU
Executive Councilor of the International Society of Nephrology
Executive Councilor of the Asian Pacific Society of Nephrology
Executive Councilor of the Japanese Society of Nephrology

Vice President, the University of Tokyo Hospital
Professor and Head, Division of Nephrology and Endocrinology,
The University of Tokyo Graduate School of Medicine
The University of Tokyo, Japan
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Home HD Program Building and the Role of New Technologies

By the end of this lecture, participants will have an understanding of the following:

• The benefits that can be obtained through the use of home-based hemodialysis.

• The process by which British Columbia built a successful home-based hemodialysis 

program, focusing on both

 o program growth 

 o program maintenance

• An appreciation of the barriers to successfully transitioning a patient to home 

hemodialysis

• A review of new technologies that may facilitate home hemodialysis for a wider spectrum 

of patients.

Dr. Micheal COPLAND

Clinical Associate Professor, UBC;

Clinical Nephrologist, Vancouver General Hospital;

Provincial Medical Director, Home Hemodialysis, BC Renal Agency, 

Canada
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Case Record from the Interhospital Meeting

Hyperkalaemia, usually defined as a serum potassium concentration greater than 5.0 mmol/

L, is a common disorder in general medicine wards. When clinicians receive the laboratory 

result of potassium level, the most common concern is complications of sudden death from 

cardiac arrhythmias.  

In most instances, we recommend assessing the clinical circumstances and assessment of the 

patient’s risk for hyperkalaemia. This lecture is a case study of evaluating hyperkalaemia. 

One of the clinical bottom lines is that we should order a repeat potassium level for patients 

with elevated potassium levels but no risk factors for hyperkalemia and a normal 

electrocardiogram.

Dr. Kai Ming CHOW
Consultant, Department of Medicine and Therapeutics, 

Prince of Wales Hospital, The Chinese University of Hong Kong,

Hong Kong
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