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Remote IscheMic Preconditioning in cArdiaC Surgery Trial (Remote IMPACT). 
 
Michael Walsh, Michael Walsh (1,2), Richard Whitlock (1, 2), Amit Garg (3), J. F. 
Legare (4), Andra Duncan (5), Robert Zimmerman (6), Scott Miller (7), Stephen 
Fremes (8), Teresa Kieser (9), Ganesan Karthikeyan (10), Matthew Chan (11), 
Anthony Ho (11), Vivian Nasr (5), Jessica Vincent (1), Susan Chrolavicius (1), Kevin 
Teoh (2), Imtiaz Ali (9), Ronit Lavi (4), Daniel I. Sessler (5), Robert Kramer (6), 
Jeff Gardner (7), Summer Syed (2), Tomas VanHelder (2), Gordon Guyatt (2), 
Purnima Rao-Melacini (1,2), Lehana Thabane (1, 2), and PJ Devereaux (1, 2) for 
the Remote IMPACT Investigators 
(1) Population Health Research Institute  (2) McMaster University 
(3) London Health Sciences, Western University (4) Dalhousie University 
(5) Cleveland Clinic      (6) Main Medical Centre 
(7) Wake Forest University 
(8) Sunnybrook Hospital, University of Toronto 
(9) University of Calgary 
(10) All India Institute of Medicine 
(11) Chinese University of Hong Kong 
 
Background: Cardiac surgery is frequently complicated by ischemia-reperfusion 
injury which can lead to kidney and myocardial injury. Preoperative Remote 
Ischemic Preconditioning (RIPC), cycles of brief ischemia to a limb alternating with 
reperfusion, may reduce the frequency or severity of organ injury after cardiac 
surgery. 
 
Methods: We randomly allocated 258 patients at high risk for death after cardiac 
surgery to receive either RIPC or a sham procedure immediately after induction of 
anesthesia. RIPC consisted of 3 cycles of thigh tourniquet inflation to 300 mmHg for 
5 minutes followed by 5 minutes reperfusion. The sham group tourniquets were 
inflated to 15 mmHg. Patients and care providers were blinded. The main clinical 
outcomes were change in creatinine over the first 4 postoperative days and the 
peak CK-MB within 24 hours of surgery. Other outcomes were assessed to 30 days 
after randomization. Analyses were performed according to the intention-to-treat 
principle. 
 
Results: We randomized 128 patients to RIPC and 130 to sham. No patients were 
lost to follow-up. There was no significant between group differences in 
postoperative change in creatinine (p=0.79) or peak CK-MB (p=0.18) (Figure 1). 
We found no significant differences in the frequency of acute kidney injury (34% vs 
31%), myocardial injury (24% vs 19%), stroke (4% vs 3%) or mortality (6% vs 
5%) at 30 days. 
 
Conclusions: In this trial RIPC did not affect markers of kidney and myocardial 
injury. These results fail to provide proof-of-concept that RIPC may impact clinically 
important outcomes in the cardiac surgery setting.  
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Risk of Hospitalization with Home Daily Dialysis Using Slow Dialysate Flow Rates. 
 
Rita S. Suri, Rita S. Suri MD, MSC (1), (2) 
Lihua Li PhD (2)  Peter G. Blake (2) 
Robert M. Lindsay (2) Gihad E. Nesrallah MD (2) 
(1) Centre Hospitalier de l'Université de Montréal, Montréal, Québec 
(2) Western University, London, Ontario 
 
Background:  Daily hemodialysis with low dialysate flow rates (DHDL) is an 
emerging home treatment option for ESRD.  Comparative effectiveness studies of 
home DHD(L) and peritoneal dialysis (PD) are needed to help inform patient choice 
between these therapies. 
 
Methods:  We identified 2273 consecutive patients prescribed DHDL (NxStage 
System One ) in US DaVita facilitates between January 2004 and December 2009.  
All patients received HD >=4 days/week for 1.5-4.5 hours/day.  We linked the 
DaVita database to the USRDS using a validated crosswalk. We matched 2209 of 
these DHD(L) patients by propensity scores to 5322 contemporaneous patients 
receiving home PD registered in the USRDS database.  Comorbidities, 
demographics, and outcomes for both groups were ascertained in the USRDS; 
hospitalizations were coded using the ICD-9/10 systems.   We used the Andersen-
Gill model, to compare  rates of hospitalization due to the composite of the pre-
specified diagnostic categories:  cardiovascular, infectious, access-related, or 
bleeding.   The single diagnostic categories were specified as secondary outcomes.  
We compared musculoskeletal/traumatic hospitalizations as a negative control 
outcome. 
 
Results:  After matching, between-group standardized differences for all baseline 
characteristics were <10%.   Mean age was 51 years, 33% were male, 73% were 
white, and 27% had diabetes.  During 12,064 patient-years, 3957/7331 patients 
had 11,845 hospitalizations.  The composite hospitalization rate was significantly 
lower for patients receiving DHD(L) than those receiving PD (DHD(L): 0.63/patient-
year, PD: 1.08/patient-year; HR 0.59 (95% CI 0.53-0.64); p< 0.001).  Number of 
days spent in hospital per patient-year was 3.8 with DHD(L) and 7.4 with PD 
(p<0.001).  Overall, 67% of DHD(L) vs. 39% of PD patients remained admission-
free for the pre-specified diagnoses (p=<0.001).   Secondary outcome results were 
similar.  Importantly, an association between DHD(L) and 
musculoskeletal/traumatic hospitalizations was neither expected nor observed 
(p=0.813).  
 
Conclusion:  Compared to PD, DHD(L) was associated with fewer admissions and 
days spent in hospital.   Although we cannot exclude residual confounding, these 
results may have implications for those considering home-based renal replacement 
therapy options. 
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Incremental health care costs associated with multidisciplinary chronic kidney 
disease care. 
 
Betty Ka_Yeung Chui, Betty Chui, Department of Medicine, Faculty of Medicine and 
Dentistry, University of Alberta, Edmonton, AB, Canada 
Brenda Hemmelgarn, Department of Medicine, Faculty of Medicine, University of 
Calgary, Calgary, AB, Canada 
Braden Manns, Department of Medicine, Faculty of Medicine, University of Calgary, 
Calgary, AB, Canada 
Marcello Tonelli, Department of Medicine, Faculty of Medicine and Dentistry, 
University of Alberta, Edmonton, AB, Canada 
Scott Klarenbach, Department of Medicine, Faculty of Medicine and Dentistry, 
University of Alberta, Edmonton, AB, Canada 
 
Background: Multidisciplinary chronic kidney disease (MCKD) care is commonly 
provided, however its impact on health care costs in a real world setting is not 
clear.  
Objectives:  To determine incremental health care costs in CKD patients receiving 
or not receiving MCKD care.   
Methods: From 2002 to 2007, all incident CKD patients with two consecutive eGFR 
measurements < 45 mls/min/m2 at least 90 days apart were identified and tracked 
for patient level costs from a population based cohort in Alberta over 5 years.  
Patients who initiated dialysis within 90 days, or who had pre-emptive or 
subsequent transplant after dialysis were excluded. Incremental mean health care 
costs associated with MCKD care were estimated using adjusted multivariable linear 
regression models for patients who did and did not initiate dialysis during the study 
period. 
 
Results:  For CKD patients who did not initiate dialysis during the study period, 
there were no significant differences in adjusted total health care costs comparing 
patients cared in or outside of a MCKD clinic (Table 1), although MCKD was 
associated with higher drug costs ($975).  For CKD patients who initiated dialysis, 
MCKD care was associated with a significant decrease in total health care costs in 
the year prior to dialysis initiation of $14,019, driven by significantly decreased 
hospitalization costs of $12,227.   
 
Conclusions:  For CKD patients who initiate dialysis, MCKD care is associated with 
significantly decreased total health care costs in the year prior to dialysis initiation. 
This data can be used to inform optimal provision of MCKD.  
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Podocyte microparticle formation is increased in diabetic kidney disease.  
 
Dylan Burger, Burger D, Thibodeau JF, Holterman CE, Burns KD, Kennedy CRJ 
 
Background: Microparticles (MPs) are small (0.1-1.0  
µm), membranous vesicles shed from the cell surface following injury. However, 
whether podocytes produce MPs, and whether podocyte MP formation reflects 
glomerular injury is unknown. We examined MP formation from podocytes in vitro 
and in vivo.  
 
Methods: We utilized a conditionally immortalized human podocyte cell line (HPOD). 
HPODs were exposed to 10% equibiaxial cyclical stretch (a mimic of forces exerted 
by intraglomerular capillary pressure), high glucose (HG, 25 mM), angiotensin II 
(Ang II, 500 nM) or transforming growth factor beta (TGF-β, 5 ng/mL). Cells were 
also treated with mannitol as an osmotic control. Additionally, urinary podocyte MPs 
were quantified in two mouse models of progressive diabetic kidney disease: 
streptozotocin (STZ) and OVE26. MPs were quantified by Annexin V (total MPs) or 
podocalyxin (podocyte MPs) labeling and flow cytometry.  
 
Results: Cyclic stretch was associated with a 3-fold increase in MP release after 5 
hours (P<0.01, n=6). HG increased MP release 2-fold after 24 hours (P<0.05, 
n=6). Cyclic stretch in combination with HG was associated with a 4-fold increase in 
MP release (P<0.001, n=6). Mannitol had no effect on MP formation by either 
normal or stretched podocytes and neither Ang II, nor TGF-β altered podocyte MP 
formation over 24 hours. In vivo, both models of diabetes displayed typical 
hallmarks of renal injury (proteinuria, mesangial expansion). STZ-treated mice 
displayed increased urinary podocyte MPs as compared with untreated mice 
(17478±8329 MPs/mg creatinine vs. 7 ±7, P<0.05, n=5-7). Similarly, in OVE26 
mice urinary podocyte MPs were elevated compared with their wild-type littermates 
(6956±2386 vs. 9±9, P<0.01, n=5-8). Finally, urinary MPs levels were positively 
correlated (r=0.47, P<0.05) with albuminuria.  
 
Conclusions: Our results suggest that podocytes produce MPs which are released 
into urine and could be indicative of glomerular injury. Such processes may be 
mediated by intraglomerular capillary pressure and hyperglycemia.
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Angiotensin II Regulated Proteome Defined in Primary Human Kidney Cells.  
 
Ana Konvalinka, (1,2), Eleftherios P. Diamandis (3), James W. Scholey (1,2) 
 
1 Department of the Institute of Medical Sciences, University of Toronto, Toronto, 
ON, Canada 
2 Department of Medicine, Division of Nephrology, University Health Network, 
University of Toronto, Toronto, ON, Canada 
3 Department of Pathobiology and Laboratory Medicine, Mount Sinai Hospital, 
University of Toronto, Toronto, ON, Canada 
 
BACKGROUND:Angiotensin II (AngII), an effector of the renin angiotensin system 
results in kidney disease progression by signalling through AT-1 receptor (AT-1R), 
but there are no measures of renal AngII activity. 
 
OBJECTIVES:Accordingly, we sought to define an AngII-stimulated proteome in 
primary human proximal tubular cells (PTEC) in order to identify potential markers 
of AngII activity in the kidney. 
 
METHODS AND RESULTS:We utilized stable isotope labelling with amino acids 
(SILAC) in PTECs to compare proteomes of AngII treated and control cell lysates. 
Protein identification and quantification was performed by LTQ-Orbitrap mass 
spectrometer. Eighty three out of 4618 proteins were differentially regulated in 4 
biological replicates. We confirmed SILAC results for 18 candidates by selective 
reaction monitoring on triple quadupole. The most consistently and significantly 
upregulated candidate in response to AngII was heme oxygenase-1 (HO-1). We 
verified HO-1 protein and mRNA upregulation by ELISA and RT-PCR respectively. In 
order to extend these in vitro observations, we employed Cytoscape software to 
overlay a network of significantly enriched gene ontology (GO) terms from our 
AngII-regulated proteins with a dataset of differentially expressed kidney genes 
from the AngII-infused wild type mice and AT-1R knock-out mice. Five GO terms 
were enriched in both datasets and all included HO-1. We then studied AngII-
infused mice with a specific AT-1R deletion in PTECs, and found that HO-1 kidney 
expression and urinary excretion were dependent at least in part on AngII-
mediated activation of AT-1R. 
 
CONCLUSIONS:In summary, our in vitro approach identified novel markers of AngII 
activity and the mouse studies showed that this approach derived markers that 
were relevant in vivo. AngII-regulated proteins may prove useful as markers of 
AngII activity in the kidney. 
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My secret obsession: The incidence of pica in the dialysis population.  
 
Richa Chibbar, Department of Medicine, Faculty of Medicine and Dentistry, 
University of Alberta, Edmonton, AB, CANADA 
Judith Klassen, Division of Nephrology, College of Medicine, University of 
Saskatchewan, Saskatoon, SK, CANADA 
My secret obsession: The incidence of pica in the dialysis population 
 
Chibbar, Richa* (Department of Medicine, Faculty of Medicine and Dentistry, 
University of Alberta, Edmonton, AB, CANADA) and Klassen, Judith 
§ (Division of Nephrology, College of Medicine, University of Saskatchewan, 
Saskatoon, SK, CANADA)  
 
Objective: Pica, the persistent and compulsive consumption of food or non-food 
substance, usually occurs during pregnancy or childhood but is reportedly common 
in the dialysis population.  The purpose of our study was to determine the incidence 
of pica in our peritoneal and hemodialysis population.  
 
Design, Setting, Subjects and Outcome Measures: Administration of a standardized 
questionnaire by an independent interviewer or a unit nephrologist in hospital-
based hemodialysis (HD) and outpatient peritoneal dialysis (PD) units to 154 adults 
aged 21-87 years on chronic dialysis (123 HD/31 PD patients). Incidence of pica 
prior to and following initiation of dialysis, family history of pica, and pica behavior 
in pregnancy were recorded.    
Results:  The incidence of pica in PD patients was 48% and in HD patients 58%.   
Ice pica (”pagophagia”) was the most commonly noted (23/31 PD, 59/123 HD). 
Reported also was pica for freezer frost, chalk, radishes, toothpicks, matches, 
dirt/clay, mentholated topical cream, aluminum hydroxide and calcium carbonate 
tablets, paper products, baking soda, coffee whitener, raw wheat, drywall, 
popsicles, grass/leaves and coal.  Many patients had pica for multiple substances. 
The appeal for pica substances was most commonly taste, texture or an 
inexplicable desire, but thirst was not a significant driver of pagophagia.   
Ritualization surrounding pica behaviour was often described.  Family history and 
pregnancy association were common; aboriginal males were frequently affected and 
pica predated initiation of dialysis in many. 
 
Conclusion:  Pica may be related to nutritional deficiencies, psychiatric disease, 
genetic predisposition or may be culturally influenced. The incidence of pica has 
been estimated at 10-19.5% of the dialysis population.  Our study implies 
underreporting, as the incidence was 56%, predialysis and pregnancy pica were 
common and one ethnic group was disproportionately represented. 
Identification of pica behaviour is important, as fluid and electrolyte balance in the 
dialysis population may be more challenging.



AGM 2013  
Montréal 

 

#007 
ABSTRACTS - POSTER PRESENTATION 

(TOP TRAINEE PRESENTATION) 

Fiber Bundle Volume:  Introducing an objective measure of dialyzer clotting into the 
hemodialysis unit.  
 
Rajneet Kaur Atkar, Rajneet Kaur Atkar MN, CNephC^, Theresa Green RN PhD^, 
Eleanor Ravenscroft RN PhD^ and Jennifer M MacRae* MD 
^ Faculty of Nursing, University of Calgary, Calgary, AB 
* Division of Nephrology, Faculty of Medicine, University of Calgary, Calgary, AB 
 
Background:  The unfractionated heparin dose on hemodialysis (HD) is based on a 
nurse’s subjective assessment of the post dialyzer degree of clotting (scale from 0 
to 4)rather than an objective measure of heparin effect. Most heparin protocols are 
biased towards increasing heparin dose in order to avoid clotting with little focus on 
achieving the minimum dose.  The objective of this study was to determine 1) if a 
heparin reduction protocol could achieve a lower cumulative heparin dosage(CHD) 
without affecting clearance in chronic HD patients, and 2) if an objective measure of 
dialyzer clotting (Î”FBV) can be correlated to nurses subjective dialyzer clotting 
score. 
 
Methods:  This is a prospective study following the implementation of a heparin 
reduction protocol over a two week period in which the fiber bundle volume (FBV), 
dialyzer clotting scores and CHD were obtained.  FBV is an ultrasound derived 
technique which is based on the transit time of a saline bolus passing through the 
dialyzer to give the volume of blood within the dialyzer hollow fibres. The difference 
in the FBV from the onset of HD to the end of HD reflects the degree of dialzyer 
clotting. 
Î”FBV = FBV post HD - FBV pre HD )*100 / FBV pre.    
 
Results: There were 19 chronic HD stable patients: 68%(11) males, aged 59 +/- 14 
years, baseline, 84%  (16)AVF, all on Rexeed AX dialyzers. The baseline CHD was 
3700 +/- 1400 units.  There was a 39% reduction of cumulative heparin dose from 
run 1 to run 6, p<0.001 without affecting the KT/V (1.40+/- 0.3 run 1, 1.34+/-0.35 
run 6: p=.157) over the study period. Delta FBV was correlated with the dialyzer 
clotting score, r=-0.61, p=0.007 and r=-0.54, p=0.02 for mid week runs.   
 
Conclusions: Current anticoagulation protocols should be re evaluated to achieve 
minimal heparin.  FBV may be an important tool to help validate dialyzer clotting 
scores and achieve lower heparin doses. 
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MODIFIABLE VARIABLES AFFECTING INTERDIALYTIC WEIGHT GAIN INCLUDE  
DIALYSIS TIME, FREQUENCY AND DIALYSATE SODIUM.  
 
Benjamin Kervin Alan Thomson, Dixon S, Huang SS, Leitch R, Heidenheim AP, Suri 
R, Chan C, Lindsay RM 
 
Background and Objectives: 
 
Interdialytic weight gain is associated with hypertension, left ventricular 
hypertrophy, and all cause mortality. Dialysate sodium concentration may create a 
diffusion gradient with plasma sodium and influence subsequent interdialytic weight 
gain. Dialysis time and frequency may also influence the outcomes of this sodium 
gradient; these have been overlooked. Other factors may also be involved.  Our 
objective was to identify modifiable variables that influence interdialytic weight 
gain.  
 
Design, setting, participants and measurements: 
 
We performed retrospective multivariable regression analyses of data from 86 
home hemodialysis patients treated by hemodialysis modalities differing in 
frequency and session duration, to determine factors involved that predict 
interdialytic weight gain. 
 
Results:  
 
Age, diabetic status, and residual renal function did not correlate to interdialytic 
weight gain in the univariable analysis. However, using a combination of backwards 
selection and Akaike Information Criterion to build our model, we created an 
equation that predicted interdialytic weight gain on the basis of serum albumin, 
age, patient sex, dialysis frequency and the diffusive balance of sodium, 
represented by the product of the duration of dialysis and the patient plasma to 
dialysate sodium gradient. This equation was internally validated using 
bootstrapping, and externally validated in a temporally distinct patient population. 
 
Conclusions: 
 
These results suggest potential harm with dialysis prescriptions that will cause high 
diffusive sodium balance especially if performed frequently. 
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BARRIERS TO PERITONEAL DIALYSIS IN ABORIGINAL PATIENTS: INTERIM 
ANALYSIS OF A PROSPECTIVE COHORT STUDY.  
 
Anna Mathew, 1. Anna Mathew MD - Harvard School of Public Health, Boston, MA 
 
2. Manish M Sood MD - Division of Nephrology, University of Manitoba, Winnipeg, 
MB 
 
3. Dolores Friesen RN - Division of Nephrology, University of Manitoba, Winnipeg, 
MB 
 
4. Karen Mahoney RN - Division of Nephrology, Queen's University, Kingston, ON 
 
5. Karen Yeates MD - Division of Nephrology, Queen's University, Kingston, ON 
 Introduction: Aboriginals have a high burden of end-stage renal disease (ESRD). 
Peritoneal dialysis (PD) reduces an Aboriginal patient’s need to relocate to an urban 
center for hemodialysis. However, PD is utilized less in Aboriginal compared to non-
Aboriginal patients. We hypothesize that barriers, rather than contraindications, 
contribute to low use of PD in Aboriginal patients and aim to study these barriers. 
 
Methods: Patients were recruited from pre-dialysis clinics in Kingston, James Bay 
and Winnipeg using the following criteria: age ≥18, likely to initiate dialysis within 6 
months, and eGFR < 30 mL/min/1.73m2. Study outcome was patient self-selection 
of PD. Data collection was by a detailed survey on self-perceived barriers to PD. A 
Chi-square test described the unadjusted association between Aboriginal status and 
each barrier to PD. Logistic regression models were fitted to assess effect of 
barriers on patient choice of PD, including interaction by Aboriginal status. 
 
Results: 75 patients were recruited into the study. Among Aboriginals, financial 
constraint was associated as a barrier to PD (OR 58.3, 95% CI 8.5-398.8).  
In adjusted analyses, several barriers were associated with patients not choosing 
PD. Aboriginal status did not modify the effect of any barrier to PD choice. 
 
Conclusion: In this interim analysis, several self-perceived barriers to PD were 
associated with patient PD choice. Aboriginal status was associated with financial 
constraint. The presence of a barrier in Aboriginal patients did not affect their 
choice of PD. Patient enrollment and follow-up is ongoing.  Future analyses will 
include the effect of barriers on PD use. 
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EPITOPE MATCHING OUTPERFORMS TRADITIONAL ANTIGEN MATCHING AS A 
PREDICTOR FOR DE NOVO DONOR SPECIFIC ANTIBODY DEVELOPMENT AFTER 
RENAL TRANSPLANTATION.  
 
Chris Wiebe, Denise Pochinco 
Tom Blydt-Hansen 
Ian Gibson 
David Rush 
Peter Nickerson 
 
Title:  Epitope Matching Outperforms Traditional Antigen Matching as a Predictor for 
de novo Donor Specific Antibody Development after Renal Transplantation 
 
Hypothesis:  An epitope based HLA matching approach will be predictive of de novo 
Donor Specific Antibody (dnDSA) development after renal transplantation. 
 
Methods:  315 consecutive renal transplants were performed between Jan. 1999 
and Dec. 2010. High resolution typing of 285/315 (91%) donor recipient pairs was 
performed. HLAmatchmaker software (ver. 3.0) was used to determine eplet 
mismatches(MM). 
 
Results:  Prospective monitoring revealed the development of 46 dnDSA at the 
HLA-DR(n=10), HLA-DQ(n=25), or both(n=11) loci. Traditional HLA mismatch was 
predictive of dnDSA development for HLA-DRβ1/3/4/5 (1.7 MM vs. 2.6 MM, 
p=0.0014) and HLA-DQ α/β (1.8 MM vs. 2.4 MM, p=0.0136)[figure1a]. However, 
eplet mismatch performed better for both HLA-DR (13.7 MM vs. 22.5 MM, 
p=0.0005) and HLA-DQ (17.1 MM vs. 29.0 MM, p<0.0001). Three HLA-DR and 5 
HLA-DQ eplets were independent predictors in a multivariate model [figure1b]. 
Furthermore, mismatched eplet load was a significant predictor of dnDSA 
development in a multivariate model, which included known clinical predictors (i.e. 
non-adherence). 
 
Conclusion:  Eplet load better predicts dnDSA development for HLA-DQ and HLA-DR 
compared to traditional matching. Immunodominant eplets were defined as those 
most likely to lead to the development of dnDSA. This information could be used to 
avoid high-risk epitope mismatches prior to transplantation as well as identify 
patients requiring more intensive monitoring and/or immunosuppression. 
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PLASMA SODIUM SETPOINT; IS IT CONSTANT OR CHANGED BY HEMODIALYSIS 
PRESCRIPTION? 
 
Benjamin Kervin Alan Thomson, Thomson BKA, Huang SHS, Chan C, House A, 
Lindsay RM 
  
While the pre-dialysis sodium “setpoint” may be stable in thrice weekly 
conventional hemodialysis patients, this has not been validated in quotidian dialysis 
patients. 
 
We performed a retrospective review of all patients in the Southwestern Ontario 
home hemodialysis program, to determine the effect of transitioning from 
conventional thrice weekly to home hemodialysis modalities differing in dialysis 
duration and frequency (n=87). 
 
The mean sodium “setpoint” remained constant in patients who went home on 
conventional intermittent hemodialysis (ICHD) or on intermittent nocturnal 
hemodialysis (INHD). It decreased significantly by 100 days in the frequent 
nocturnal hemodialysis (FNHD) (140.5 to 137.1 mmol/L, p=0.001), and short hours 
daily hemodialysis (SHD) (140.2 to 138.7 mmol/L, p=0.019) patients that had a 
pre-transition setpoint equal to or greater than the dialysate sodium of 140 
mmol/L. The setpoint between 100 and 150 days post-transition was the same as 
that from 100 days to total survival time on the specific modality for each patient. 
 
This suggests that the setpoint had taken place by the 100 days, and was due to 
the modality change independently of comorbid disease. The slope of pre-dialysis 
sodium concentration within the first 100 days post-transition (M100) was less than 
zero in all SHD (95% CI, -0.0055 to -0.0318 mM/day) and FNHD (95% CI, -0.0010 
to -0.0394 mM/day) patients, and in SHD (95% CI, -0.0081 to -0.0351 mM/day) 
and FNHD (95% CI, -0.0209 to -0.0695 mM/day) patients who started with a pre-
transition setpoint greater than or equal to the dialysate sodium concentration of 
140 mmol/L. When all patients from dialysis modalities differing in frequency and 
duration were considered, the major covariates that impact a change in sodium 
setpoint (dPP100+Na+) were dialysis frequency and the difference between 
dialysate sodium concentration and the pre-transition pre-dialysis sodium 
concentration. 
 
dPP100+Na+ = 0.4765 DNa+0 - 0.3506 (dialysis frequency per week)- 0.2807 
 
R2 = 35.44% (adjusted R2 = 33.8%) 
F-statistic = 21.68 (on 2 and 79 degrees of freedom, p<0.001)  
Where: dPP100+Na+  =  (Post100+-Na+) : (Pre-Na+) 
Post100+-Na+  = Average pre-dialysis serum Na+, from 100 days after transition 
to home hemodialysis, to end of modality life. 
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Pre-Na+   =  Average pre-dialysis serum Na+ in 30 days prior to transition to home 
hemodialysis.  
DNa+0 =  (Dialysis Na+) : (Pre-Na+) adjusted p value < 0.001 
Dialysis frequency =  Dialysis sessions per week adjusted p value = 0.077 
 
Dialysis units that personalize dialysate sodium concentrations to decrease 
interdialytic weight gain should be cautious, since this practice may be associated 
with a decrease in sodium setpoint, which is independently associated with 
increased mortality. Further research is required to determine when stabilizing pre-
dialysis sodium concentration is preferable to decreases in interdialytic weight gain, 
and whether intentional increases in the sodium setpoint could improve 
cardiovascular morbidity and all-cause mortality.
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Dialysis Frequency and Duration: Effect on Electrocardiographic QTc intervals.  
 
Benjamin Kervin Alan Thomson, Thomson BKA, Bogdan A, Huang SHS, Chan C, 
Urquhart B, Skanes A, Krahn A, Klein G, Lindsay RM 
 
Background and Objectives 
 
Sudden cardiac death remains the leading cause of death in hemodialysis patients. 
Prolongation of QTc intervals increases sudden cardiac death risk in populations 
without kidney disease. 
 
Designs, Setting, Participants, and Measurements 
 
We performed a retrospective ECG and chart review of hemodialysis patients. Our 
first objective was to establish the effect of one of 4 different dialysis modalities on 
interdialytic QTc intervals. The second objective was to determine the effect of 
dialysis frequency and time on QTc interval and on the prevalence of borderline or 
prolonged QTc intervals. The third objective was to determine if changes in QTc 
interval were independent of left ventricular mass. 
 
Results 
 
Frequent Nocturnal Hemodialysis decreased QTc interval for all patients (436.5 to 
421.3 ms, p=0.0187), for patients who initiated dialysis with borderline or 
prolonged QTc (458.0 to 426.5 ms, p=0.0015), and for patients who initiated 
dialysis with prolonged QTc (468.2 to 438.2 ms, p=0.0134). This change happened 
within 365 days of dialysis modality initiation, before changes in left ventricular 
mass were evident. Dialysis duration predicted decrease in QTc better than dialysis 
frequency (R2 6.50% vs. 3.00%, p=0.023 vs 0.102). Prevalence of borderline or 
prolonged QTc increased in patients who dialyzed for less than 4 hours per session 
(12/39 to 22/39, p=0.039). Changes in QTc interval were independent of left 
ventricular mass. 
 
Conclusions 
 
Thus, frequent nocturnal hemodialysis may be the ideal modality to initiate 
hemodialysis in end-stage kidney disease patients with prolonged QTc. 
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ECG Machine QTc intervals are inaccurate in hemodialysis patients.  
 
Benjamin Kervin Alan Thomson, Thomson BKA, Bogdan A, Huang SHS, Chan C, 
Dixon S, 
Urquhart B, Skanes A, Krahn A, Klein G, Lindsay RM 
 
Nephrologists need effective screening tools to identify hemodialysis patients at 
elevated risk for sudden cardiac death, the leading cause of death in this 
population. QTc intervals longer than 450 ms in males and 470 ms in females, 
measured by the gold standard tangent method (trueQTc), are prolonged, and 
increase sudden cardiac death in healthy populations and in patients with long QT 
syndrome. 
 
We performed a retrospective ECG and chart review of hemodialysis patients. Our 
first objective was to determine if machine measured QTc intervals (macQTc) could 
be used to identify dialysis patients with prolonged trueQTc. Our second objective 
was to determine at what MacQTc could prolonged trueQTc be confidently 
diagnosed. MacQTc differed from the trueQTc by an average of 16.54 ms, and by at 
least 20 ms in 46.8%, 36.1%, 53.6%, 50.0% and 57.1% of all, SHD, ICHD, FNHD 
and INHD patients, respectively. The positive predictive value (PPV), negative 
predictive value (NPV), sensitivity and specificity of prolonged macQTc predicting 
prolonged true QTc was 57.6%, 92.6%, 79.1%, 81.8% respectively. 
 
Thus, macQTc are inaccurate at predicting the gold standard trueQTc in 
hemodialysis patients. MacQTc greater than 480 ms in hemodialysis patients 
predicts trueQTc prolongation with a positive predictive value of 95.2%, but with a 
low sensitivity of 32.3%. MacQTc intervals thus are insufficiently sensitive or 
specific to predict prolonged trueQTc intervals, unless > 480 ms.
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ASSOCIATION BETWEEN WATER INTAKE, CHRONIC KIDNEY DISEASE, AND 
CARDIOVASCULAR DISEASE:  A CROSS-SECTIONAL ANALYSIS OF NHANES DATA.  
 
William F. Clark, Jessica M. Sontrop, Western University, London Health Sciences 
Centre 
Stephanie N. Dixon, Western University, London Health Sciences Centre 
Amit X. Garg, Western University, London Health Sciences Centre 
Inmaculada Buendia-Jimenez, Danone Research 
Oriane Dohein, Danone Research 
Shih-Han S. Huang, London Health Sciences Centre 
William F. Clark, Western University, London Health Sciences Centre 
 
Background: Evidence from animal and human studies suggests a protective effect 
of higher water intake on kidney function and cardiovascular disease. Here, we 
examine associations between water intake, chronic kidney disease and 
cardiovascular disease in the general population. 
 
Methods: We conducted a cross-sectional analysis of the 2005:2006 National Health 
and Nutrition Examination Survey. We included non-pregnant adults with an 
estimated glomerular filtration rate (eGFR) >30 ml/min/1.73 m2 who were not 
taking diuretics. Total water intake from foods and beverages was categorized as 
low <2.0 L/ day, moderate 2-4.3L/day high >4.3 L/day). We examined associations 
between low total water intake and chronic kidney disease (eGFR 30:60 
ml/min/1.73m2) and self-reported cardiovascular disease. 
 
Results: Of 3427 adults [mean age 46 (range: 20:84); mean eGFR 95 ml/min/1.73 
m2 (range: 30:161)], 13% had chronic kidney disease and 18% had cardiovascular 
disease. Chronic kidney disease was higher among those with the lowest versus 
highest total water intake [adjusted odds ratio (OR) 2.52; 95% confidence interval 
(CI): 0.91:6.96]). When stratified by intake of 1) plain water and 2) other 
beverages, chronic kidney disease was associated with low intake of plain water: 
adjusted OR 2.36 (95% CI: 1.10:5.06), but not other beverages: adjusted OR 0.87 
(95% CI: 0.30:2.50). There was no association between low water intake and 
cardiovascular disease (adjusted OR 0.76; 95% CI:  0.37:1.59). 
 
Conclusions: Our results provide additional evidence suggesting a potentially 
protective effect of higher total water intake, particularly plain water, on the kidney.
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Activity-Based Protein Profiling as an Assessment of Serine Hydrolase Activity in 
Normal Urine.  
 
Julie Ho, Mario Navarrete, Section of Biomedical Proteomics, Faculty of Medicine, 
University of Manitoba 
 
Julie Ho, Sections of Nephrology & Biomedical Proteomics, Faculty of Medicine, 
University of Manitoba 
 
Peyman Ezzati, Section of Biomedical Proteomics, Faculty of Medicine, University of 
Manitoba 
 
Claudio Rigatto, Section of Nephrology, Faculty of Medicine, University of Manitoba 
 
Martina Reslerova, Section of Nephrology, Faculty of Medicine, University of 
Manitoba 
 
David Rush, Section of Nephrology, Faculty of Medicine, University of Manitoba 
 
Peter Nickerson, Sections of Nephrology & Biomedical Proteomics, Faculty of 
Medicine, University of Manitoba 
 
John A.Wilkins, Section of Biomedical Proteomics, Faculty of Medicine, University of 
Manitoba 
 
Background: Serine hydrolases constitute a large enzyme family involved in a 
diversity of proteolytic and metabolic processes.  They are essential for many 
aspects of normal physiology and often altered in disease states.  The presence or 
roles of serine hydrolases in normal renal function are unknown and monitoring 
their activity states may provide important mechanistic insights into renal 
physiology.  Activity-based protein profiling (ABPP) is a novel proteomic technique 
based on using a probe that selectively targets an enzyme’s active site.  This 
provides an unbiased approach for profiling active members within a 
mechanistically related enzyme family. 
Objectives: This study characterized serine hydrolase activity in normal human 
urine using ABPP. 
 
Methods: Urines from 18 healthy volunteers (9 females and 9 males) were 
separately reacted with a rhodamine-tagged fluorophosphonate probe to selectively 
detect serine hydrolase activity. The fluorescently labeled proteins were visualized 
in gel, and identified using mass spectrometry following affinity purification. 
 
Results: Marked similarities were present in the overall serine hydrolase activity 
patterns that were independent of gender, although some individual specific 
differences were noted [Figure 1].  Increased activity tended to correlate with 
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increased protein concentration.  Nine active serine hydrolases were identified and 
several candidate enzyme activities were separately confirmed in all urines using 
substrate-specific quantitative assays. 
 
Conclusions: These results provide a unique description of normal urinary serine 
hydrolase activity.  Furthermore, this data demonstrates the potential utility of 
ABPP for characterizing urinary changes in serine hydrolase activity in renal health 
and disease.  Enzyme-based activity assays may eventually lead to developing 
point-of-care monitoring tools.
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THE LATE-SATGE OF AUTOPHAGY:  TARGETING THE LOSS OF VHL BY INDUCING 
LYSOSOMAL MEMBRANE PERMEBILIZATION. 
 
Sandra Turcotte, Sandra Turcotte1,2, Kevin Cormier1,2 and Richard Bertrand3,4 
1 Atlantic Cancer Research Institute, Georges L-Dumont Hospital, Moncton, NB, 
Canada  
2 Département de chimie et biochimie, Faculté des sciences, Université de Moncton, 
NB, Canada,  
3 Centre de Recherche, Centre Hospitalier de l’Université de Montréal (CRCHUM) 
and Institut du cancer de Montréal, Montréal, Qc, Canada 
4 Département de médecine, Université de Montréal, Qc, Canada 
 
Background. Renal cell carcinomas (RCC) are particularly challenging since they are 
highly vascular tumors refractory to radiation and standard cytotoxic therapies. 
Alterations that inactivate the von Hippel-Lindau (VHL) tumor suppressor gene are 
frequent (up to 85% of cases) and early in renal carcinogenesis. Our previous work 
demonstrated the feasibility to target VHL-inactivated cancer cells by identifying a 
novel small molecule, STF-62247, that is selectively toxic to cells lacking VHL 
compared to RCC with functional VHL. The STF-62247-induced toxicity was 
accompanied by a chronic induction of autophagy, a lysosomal degradation process. 
 
Objectives. In this study, we investigated the autophagy mechanistic in response to 
STF-62247 that could lead RCC cells to die or survive following autophagosome 
(AP) formation. Methods. Confocal microscopy was used to visualize autophagic and 
lysosomal proteins. Lysosomal membrane permealization (LMP), apoptosis and 
necrosis were measured by flow cytometry in cells stained with acridine orange, Yo-
Pro1 or PI respectively. 
 
Results. Using inhibitors of the autophagic flux, we found that STF-62247 was not 
altering the flux and that multiple AP can fuse with lysosomes in response to STF-
62247. Our analysis showed that AP increase over time in STF-62247-treated VHL-
deficient cells which was associated with an accumulate autophagic vacuoles that 
are not degraded by lysosomes. Furthermore, STF-62247 selective toxicity lead to 
lysosomal breakdown in VHL-deficient cells, followed by non-apoptotic cell death. In 
contrast, lysosomes are not affected in VHL expressing cells that survived to STF-
62247 treatment and was correlated with a decrease in AP level and clearance of 
autophagic vesicles. 
 
Conclusions. Our study shows a VHL-dependent lysosome mechanism as a limiting 
step for efficient autophagic vesicles degradation in RCC. This work revealed a new 
role for VHL in autophagy and lysosomal degradation that could be exploited in a 
therapeutic approach to treat RCC with inactivation for VHL.
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FAILED TRANSPLANT IS AN INDEPENDENT RISK FACTOR FOR SUBOPTIMAL 
INITIATION OF DIALYSIS IN HOME HEMODIALYSIS.  
 
Annie-Claire Nadeau-Fredette, Annie-Claire Nadeau-Fredette,  
Karthik K Tennankore,  
S Joseph Kim 
Christopher T Chan 
 
Suboptimal initiation of conventional hemodialysis (CHD) is associated with poor 
clinical outcomes. Age, comorbidity and late referral are recognized risk factors for 
suboptimal starts in CHD. In this study, we aimed to identify risk factors of 
suboptimal starts in home hemodialysis (HHD) and to ascertain the avoidability 
among suboptimal starts. 
  
We conducted a retrospective cohort study including incident HHD patients from 
January 1996 to December 2011. All subjects had HHD as their first renal 
replacement therapy or returned to HHD after kidney transplantation. Suboptimal 
start was defined by dialysis initiation either as an inpatient or with a central 
venous catheter. Suboptimal patients were further categorized as unavoidable as 
adjudicated by two independent observers with pre-specified criteria. Risk factor 
associations were expressed as odds ratios with 95% confidence intervals from a 
multivariable logistic regression model for suboptimal starts and univariable 
analysis for suboptimal/avoidable starts.  
 
Among 95 incident patients, 44 (46%) and 51 (54%) had optimal and suboptimal 
starts, respectively. Transplantation follow-up without transition through pre-
dialysis clinic (OR 3.15 [95% CI: 1.12, 8.85]) and the Charlson comorbidity index 
(OR 1.48 [95% CI: 1.10, 2.01]) were associated with higher odds of suboptimal 
starts. Risk factors associated with avoidable suboptimal starts (n=25) were 
transplantation follow-up (OR 3.18 [95% CI: 1.24, 8.18]) and transplantation 
follow-up without transition through pre-dialysis clinic (OR 3.97 [95% CI: 1.51, 
10.48]). 
 
Given the high proportion of suboptimal starts in transplantation patients, better 
incorporation of dialysis planning and early referral of transplant patients to pre-
dialysis clinic would be warranted. 
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THE UTILITY OF BEDSIDE CLINICAL ASSESSMENT OF INTRAVASCULAR VOLUME 
STATUS WITH HAND-HELD ECHOCARDIOGRAPHY DEVICES IN HEMODIALYSIS 
CLINICS.  
 
Yiyang Zhang, Yiyang Zhang 1  
Davinder S. Jassal 1, 2, 3 
Claudio Rigatto 1, 4 
Manish Sood 1,5 
Navdeep Tangri 1,2,4 
Paul Komenda 1,4 
 
1 : Faculty of Medicine, University of Manitoba; Winnipeg, MB, CANADA 
2 : Department of Community Health Sciences, University of Manitoba; Winnipeg, 
MB, CANADA 
3 : Department of Cardiology, St. Boniface General Hospital; Winnipeg, MB, 
CANADA 
4 : Department of Nephrology, Seven Oaks General Hospital; Winnipeg, MB, 
CANADA 
5 : Department of Nephrology, St. Boniface General Hospital; Winnipeg, MB, 
CANADA 
Background: Facility based hemodialysis is typically a four hour treatment 
performed three times a week that attempts to remove fluid and toxins in patients 
with Kidney Failure. Determining how much fluid to remove is critical in avoiding 
adverse events associated with the dialysis treatment. Bedside assessment of 
volume status can lack accuracy and reliability in determining dry weight. An 
accurate and noninvasive assessment of the intravascular volume status (IVS) via 
inferior vena cava (IVC) indices visualized with a Hand-Held Echocardiography 
device can aid in determining volume status. 
 
Objectives: The aim of this study is to determine the relationship among IVC 
indices and clinical surrogates of intravascular volume status. 
 
Methods: This is an observational pilot study involving 29 patients with Kidney 
Failure on hemodialysis. Patients on dialysis for at least 3 months, with no 
documented history of tricuspid regurgitation or heart failure, and adequate 
visualization of IVC on ultrasound were included. Patients were scanned before, 
during, and after dialysis on three separate treatment sessions. 
 
Results: The average age of the study population was 63±16 with 66% being male. 
The median time spent on dialysis was 35 months. The mean IVC diameter pre-
dialysis was 1.7±0.4 cm, mid-dialysis was 1.3±0.3 cm, and post-dialysis was 
1.4±0.3 cm. IVC diameter did not correlate with systolic blood pressure or total 
volume removed. Post-dialytic IVC diameter was correlated with post-dialytic 
hypovolemic symptoms. IVC collapsibility index did not correlate with blood 
pressure, volume remove, or symptoms. 
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Conclusions: IVC diameter declined over the course of dialysis treatments, but did 
not correlate with current clinical surrogates of volume status. IVC diameter does 
not appear to be a valid surrogate for intravascular volume status in the general 
hemodialysis population.
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Reactive oxygen species disrupt the barrier function of the human glomerular 
endothelial glycocalyx.  
 
Anurag Singh, Anurag Singh*&**, Raina D. Ramnath **, Rebecca R. Foster **, 
Emma C. Wylie **, Borje Haraldsson#, Peter W. Mathieson** and Simon C. 
Satchell** 
 
*Division of Medicine, Fraser Health Authority, Chilliwack, BC, Canada.  
**Academic Renal Unit, Clinical Sciences North Bristol, Southmead Hospital, Bristol, 
United Kingdom. 
#Renal Unit, Sahlgrenska Academy, Gothenburg University, Gothenburg, Sweden. 
 
Background: Reactive oxygen species (ROS) play a key role in the pathogenesis of 
proteinuria in glomerular diseases like diabetic nephropathy. Glomerular endothelial 
cells (GEnC) are a vital component of the three-layered glomerular filtration barrier. 
GEnC on the luminal side, are covered by a layer of glycocalyx, which is composed 
of anionic proteoglycans and glycosaminoglycans (GAG). These constituents play a 
crucial role in the structure and protein restrictive barrier properties of GEnC 
glycocalyx. ROS are well known to depolymerise and disrupt the structure of GAG 
chains. 
 
Aims: The aim of this study is to investigate the direct effects of ROS on the 
structure and barrier function of GEnC glycocalyx. 
 
Methods: We used conditionally immortalised human GEnC. ROS were generated by 
exogenous hydrogen peroxide. Biosynthesis of GAG was analyzed by radiolabelling 
(S35 and 3H-glucosamine). GAG chains were quantified on GEnC surface and in the 
cell supernatant using anion exchange chromatography and immunofluorescence 
techniques. Barrier properties were estimated by measuring trans-endothelial 
passage of albumin. 
 
Results: Exposure of GEnC to ROS caused a significant loss of WGA lectin and 
heparan sulphate staining from the surface of GEnC. There was consequential 
increase in the passage of albumin across GEnC monolayers. The latter could be 
inhibited by catalase and superoxide dismutase. This effect could not be explained 
by changes in the biosynthesis of GAG whereas, analyzing the radiolabelled GAG 
fractions in the supernatant confirmed direct cleavage of highly anionic sulphated 
GAG chains majority of which comprised of heparan sulphate. 
 
Conclusions: Our results show that ROS disrupt GEnC glycocalyx by direct cleavage 
of heparan sulphate GAG. This has implications for the structure and protein 
restrictive function of GEnC glycocalyx in this experimental model. These findings 
are relevant and propose a novel mechanism that underlies the pathogenesis of 
proteinuria in clinical conditions associated with high oxidative stress. 
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RENAL HYPERFILTRATION EXAGGERATES THE RENIN ANGIOTENSIN ALDOSTERONE 
SYSTEM PARADOX IN PATIENTS WITH TYPE 1 DIABETES.  
 
Gary K Yang, Gary K Yang1, David M. Maahs2, Bruce A. Perkins3, David Z I 
Cherney4 
1Faculty of Medicine, University of Toronto, Ontario, Canada 
2Barbara Davis Center for Childhood Diabetes, University of Colorado Denver, 
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3Department of Medicine, Division of Endocrinology, University Health Network, 
University of Toronto, Ontario, Canada 
4Department of Medicine, Division of Nephrology, University Health Network, 
University of Toronto, Ontario, Canada 
 
Background: Diabetes mellitus (DM) represents a state of low circulating renin 
angiotensin aldosterone system (RAAS) levels and intrarenal RAAS activation (”the 
paradox of the low renin state in DM”). Since renal hyperfiltration represents a 
state of intrarenal RAAS activation, we hypothesized that hyperfiltering type 1 DM 
patients (DM-H, GFR≥135 ml/min/1.73m2) would exhibit lower levels of circulating 
RAAS mediators versus normofiltering (DM-N, GFR<135 ml/min/1.73m2) and 
healthy control (HC) participants. Mechanistic insights into the origin of RAAS 
activation in DM-H may elucidate factors that promote DM nephropathy. 
 
Methods: Blood pressure (BP), glomerular filtration rate (GFR - inulin), effective 
renal plasma flow (ERPF - paraaminohippurate) and circulating RAAS components 
were measured in 36 DM-N, 40 DM-H and 56 HC during clamped euglycemia. 
Measurements were repeated in DM-N and DM-H during clamped hyperglycemia. 
 
Results: Baseline characteristics were similar in the three groups. Baseline GFR and 
ERPF were elevated in DM-H compared with DM-N and HC (p<0.0001). Baseline 
systolic BP (117±2 vs. 111±2 vs. 109±1, p≤  0.004) and heart rate (76±2 vs. 67±2 
vs. 61±2, p<0.0001) were higher in DM-H vs. DM-N and HC.  Despite higher 
systolic BP levels in DM-H, plasma aldosterone was lower in DM-H vs. DM-N and HC 
(42±5 vs. 86±14 vs. 276±41 ng/dl, p≤  0.012). Clamped hyperglycemia increased 
GFR (115±2 to 143±5 ml/min/1.73m2, p<0.0001) and SBP (111±2 to 116±2 
mmHg, p<0.0001) in DM-N but not in DM-H. 
 
Conclusions: DM-H was associated with higher heart rate and higher SBP within the 
normal range and an exaggerated suppression of circulating RAAS mediators. These 
results confirm the RAAS paradox and suggest that this phenomenon is 
exaggerated in DM-H. By comparison to DM-H, SBP and GFR responses to 
hyperglycemia were exaggerated in DM-N, implying that accurate measurement of 
systemic and renal hemodynamic function requires standardization or adjustment 
for ambient glycemia.
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HEMORRHAGIC ANURIA AND ACUTE RENAL FAILURE ASSOCIATED WITH 
ACETAZOLAMIDE THERAPY.  
 
Allison  C. Budd, Allison C. Budd*  
Michelle Persaud*  
George B. Pylypchuk §  
Judith T. Klassen § 
 
* Department of Medicine, University of Saskatchewan, Saskatoon, SK, Canada. 
 
§ Division of Nephrology, University of Saskatchewan, Saskatoon, SK, Canada. 
Hemorrhagic anuria and acute renal failure associated with acetazolamide therapy 
 
Acetazolamide is commonly used to reduce intraocular pressure in cases of 
glaucoma and other ophthalmologic conditions.  Acute renal failure secondary to 
ureteric or tubular obstruction is an uncommon and rarely reported complication of 
its use; however the consequences can be significant.  
  
We present the case of acute kidney injury and hemorrhagic anuria developing in a 
61 year old male following a short course of therapy with acetazolamide for 
increased intraocular pressure.  Although hemodynamically insignificant renal 
fibromuscular dysplasia had been detected 10 years earlier, the patient was 
otherwise healthy.  On presentation, both hydronephrosis and proximal hydroureter 
were demonstrated on renal ultrasonography. No calculi were identified.  Other 
reversible causes of kidney injury were excluded and the patient’s renal function 
returned to baseline following relief of the ureteric obstruction via nephrostomy 
tube insertion and discontinuation of acetazolamide therapy.  
  
We propose that precipitation of acetazolamide crystals resulted in bilateral ureteric 
obstruction thus leading to the patient’s acute kidney injury.  This has been 
reported previously, although infrequently in the literature.  Tubular obstruction 
with Tamm-Horsfall protein associated with acetazolamide use has also been 
described. 
  
This case illustrates an important point in that although kidney injury following 
acetazolamide use is a rare complication, it can be life-threatening and is rapidly 
reversible if recognized and treated appropriately.  This medication should be 
considered in the differential for hemorrhagic anuria and acute kidney injury.  As 
well, its use should be avoided or used with caution recommending initial high fluid 
intake in the first days after drug initiation.  Appropriate monitoring of renal 
function in those patients at higher risk of renal dysfunction is necessary.
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Estimated GFR Combined with Albuminuria Reflects Risk in Kidney Transplant 
Recipients. 
 
Hari Talreja, Hari Talreja, Department of Medicine, University of Ottawa, Ottawa, 
ON, Canada 
Ayub Akbari, Department of Medicine, University of Ottawa, Ottawa, ON, Canada 
Greg A Knoll, Department of Medicine, University of Ottawa, Ottawa, ON, Canada 
Christine A White, Department of Medicine, Queen's University, Kingston, ON, 
Canada  
 
Background: The 2002 NKF-K/DOQI Chronic Kidney Disease (CKD) classification 
scheme, based largely on the estimated glomerular filtration rate (eGFR), has been 
criticized for failing to adequately reflect prognosis.  The KDIGO consortium has 
recently proposed modifications to the original scheme with subdivision of stage 3 
CKD and incorporation of a measure of proteinuria (urinary albumin to creatinine 
ratio, ACR).  
  
Objectives: The purpose of this study was to evaluate whether the novel scheme 
provided graded risk in a kidney transplant population.  
  
Methods: Graft failure, patient death, cardiovascular events and doubling of serum 
creatinine were extracted from the medical records of kidney transplant recipients 
who had previously participated in a GFR measurement study and had 99mTc-DTPA 
GFR, serum creatinine and ACR measurement performed on the same day.  
Patients were stratified according to the new classification scheme using the CKD-
EPI equation and the proportion of patients who experienced an event in each CKD 
category was calculated.  
  
Results: There were 207 patients in total with a mean length of follow-up of 6.4 ± 
0.8 years.  Thirty-two (20%) experienced the combined outcome of death or graft 
loss. The proportion of patients in each risk category who developed the combined 
outcome of death and graft loss is presented below.  
  
Conclusions: The novel classification scheme based on CKD-EPI eGFR and ACR does 
provide graded risk for adverse outcomes in kidney transplant recipients.  Similar 
findings were found for the outcomes of doubling of the serum creatinine and 
cardiovascular events.
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THE EFFECT OF RENAL HYPERFILTRATION ON URINARY INFLAMMATORY 
CYTOKINES/CHEMOKINES IN PATIENTS WITH UNCOMPLICATED TYPE 1 DIABETES 
MELLITUS.  
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AIMS : High intraglomerular pressure causes renal inflammation in experimental 
models of diabetes. Our objective was to determine whether renal hyperfiltration, a 
surrogate for intraglomerular hypertension, is associated with increased urinary 
cytokines/chemokines excretion in patients with type 1 diabetes mellitus. 
 
RESEARCH DESIGN AND METHODS: Blood pressure, renal hemodynamic function 
(inulin and paraaminohippurate clearances for glomerular filtration rate (GFR) and 
effective renal plasma flow, respectively) and urine samples were obtained during 
clamped euglycaemia in type 1 diabetes patients with either hyperfiltration 
(GFRINULIN ≥135 ml/min/1.73 m2, n=28) or normofiltration (n=21) and healthy 
controls subjects (n=18). 
 
RESULTS: Baseline clinical characteristics, dietary sodium and protein intake and 
blood pressure levels were similar in the diabetic and healthy control group.  In 
addition, hemoglobin A1c levels were similar in the two diabetic groups.  As 
expected baseline GFR was higher in hyperfilterers vs. normofiltering diabetic 
patients and healthy control patients (165±9 vs. 113±2 and 116±4 ml/min/1.73 
m2, p<0.01).  Effective renal plasma flow and renal blood flow were also higher 
and renal vascular resistance lower in hyperfiltering patients (p<0.01). 
Hyperfiltering diabetic patients had higher excretion rates for eotaxin, interferon-α, 
macrophage-derived chemokine, platelet derived growth factor-AA, platelet derived 
growth factor-AA/BB and granulocyte-monocyte colony stimulating factor (p<0.01). 
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Urinary monocyte chemoattractant protein-1 and regulated on activation normal T 
expressed and secreted excretion was also higher in hyperfiltering vs. 
normofiltering diabetic subjects (p<0.01) and fibroblast growth factor-2, monocyte 
chemoattractant protein-3 and sCD40Ligand excretion was elevated in 
hyperfiltering diabetics vs. healthy controls (p<0.01). 
 
CONCLUSIONS: Renal hyperfiltration is associated with increased urinary excretion 
of inflammatory cytokines/chemokines in patients with uncomplicated type 1 
diabetes.
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INCONSISTENT IMPROVEMENT IN SERUM CREATININE MEASUREMENT WITH 
ISOTOPE DILUTION MASS SPECTROMETRY STANDARDIZATION.  
 
Elizabeth Lee, Elizabeth Lee (Department of Medicine, Queen's University, Kingston, 
ON, Canada) 
Christine P. Collier (Department of Pathology and Molecular Medicine, Queen's 
University, ON, Canada) 
Christine A White (Department of Medicine, Queen"s University, Kingston, ON, 
Canada) 
Background: Serum creatinine (Cr) demonstrates significant inter-laboratory 
variation due to the different assays, manufacturers and platforms in use.  Between 
2006 and 2010, laboratories in Ontario, Canada started tracing Cr to reference 
values obtained from Isotope Dilution Mass Spectrometry (IDMS).   
 
Objective: The aim of the study was to evaluate the effectiveness of IDMS 
standardization at reducing inter-laboratory variability in Cr measurement. 
 
Methods:  Laboratory performance Cr data was obtained from the Ontario Provincial 
Quality Management Program-Laboratory service (QMP-LS) proficiency testing 
program survey reports from 2004 to 2012.  QMP-LS provides three challenge vials 
of fresh frozen sera to approximately 200 laboratories in Ontario thrice yearly and 
presents the resulting data by manufacturer and/or method for each survey.  We 
collated the data (81 challenge samples in total) and then compared the “all 
methods mean” and the “peer group means” from three main manufacturers to 
assigned values pre-and post IDMS standardization.   The percentage difference 
((mean measured value : assigned value)/assigned value) x 100 and the coefficient 
of variation ((standard deviation of measured mean/measured mean)) x 100 were 
calculated to estimate bias and imprecision respectively.  Two-tailed t-tests were 
used to assess differences between results. 
 
Conclusion: Cr IDMS standardization has significantly reduced but not eliminated 
inter-laboratory bias with some manufacturers performing better than others.  
There was no improvement in precision.  The non-specificity associated with Jaffe 
methods remains problematic and will contribute to variations in individual patient 
results between laboratories despite IDMS standardization. 
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Serum cystatin C measurement predicts renal function in children with solid organ 
transplants.  
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Susan Gilmour, Department of Pediatrics, Faculty of Medicine and 
Dentistry,University of Alberta, Edmonton, Alberta, Canada  
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Introduction:  Kidney dysfunction is a common problem in children with liver or 
heart transplant. Progression leads to irreversible damage . It is important to 
recognize, monitor frequently, and institute appropriate measures early to reverse, 
prevent or arrest progression. Tests to assess and monitor this have several 
problems;serum creatinine level depends on muscle mass and overestimates renal 
function;nuclear medicine glomerular filtration rate (NM-GFR) measurement is the 
gold standard but requires radioisotope, exposes child to radiation, expensive, thus 
used annually. Serum cystatin C (ScC) that has been shown to be a better marker 
than creatinine in other conditions is not available in Northern Alberta. This study 
aimed to determine if ScC could predict renal function as well as NM-GFR. 
 
Methods: Children aged 2-17 years, followed in heart and liver transplant programs 
were enrolled and their NM-GFR measurements were compared to ScC based GFR 
(Filler formula). Sample size of 60 patients was adequate with a power of 90% and 
5% level of significance for an anticipated correlation of 0.5 or greater between the 
two measurements.  
 
Results: 59 children with a mean age of 9.45±4.7 years were enrolled. Mean GFR 
by ScC and NM-GFR was 110±30 (95% CI 103 : 119), and 90±24 (95% CI 85-97) 
ml/min/1.73m2 , respectively. Agreement was very good (Kappa 0.88) when NM-
GFR was less than 60 and moderate (Kappa 0.58) when it was more than 60. Age, 
gender, type of transplant and number of transplant did not have an impact. 
 
Conclusions:  Serum cystatin C correlates very well with NM-GFR, particularly when 
the GFR is less than 60 (early indication of significant renal dysfunction) which is a 
major morbidity in these children. Discussions are underway to implement this test 
as standard of care for renal follow-up in these children.
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The risk of thromboembolic events in kidney transplant patients. 
 
Jacobien Verhave, Jacobien Verhave: Department of nephrology, University Hospital 
Montréal, Montréal, QC, Canada and Department of nephrology, Hôpital du Sacré-
CÅ“ur, Montréal, QC, Canada 
François Madore: Department of nephrology, Hôpital du Sacré-Ceour, Montréal, QC, 
Canada 
Marie-Josée Hébert: Department of nephrology, University Hospital Montréal, 
Montréal, QC, Canada  
Héloïse Cardinal: Department of nephrology, University Hospital Montréal, Montréal, 
QC, Canada 
 
Background: The risk of thromboembolic events (TE) is reportedly increased in 
kidney transplant recipients (KTR). However, there are only few data on the 
magnitude and the reasons for this risk elevation. 
 
Objectives: To measure the risk of TE at various time points after kidney 
transplantation compared to the general population, and to identify the risk factors 
for TE in KTR. 
 
Methods: This retrospective cohort study included patients who received a kidney 
transplantation between 1990 and 2011. Standardized incidence ratios (SIR) for the 
first TE was calculated compared to the general population. To identify risk factors 
for TE, we then performed a case-control study nested within our retrospective 
cohort. Cases were matched for the date of transplantation, age, sex and duration 
of follow-up. Conditional logistic regression was used to identify risk factors for TE. 
 
Results: In the cohort of 913 KTR, 68 TE occurred. The SIR for TE in KTR compared 
to the general population was 10.7, 95%CI:  8.4-13.5. The risk was higher in the 
first post-transplant year (SIR: 35.3 (95%CI: 23.8-50.7) but remained elevated 
even when the first year was not accounted for (SIR: 7.0 (95%CI: 5.0-9.4). On 
multivariate analyses, hospitalization (Odds ratio (OR): 10.3 (95%CI: 3.5-30.5), 
use of sirolimus (OR: 3.0, 95%CI: 1.3-7.0), low hemoglobin level (OR: 2.3, 95%CI: 
1.0-5.0) and use of renin-angiotensin system inhibitors (OR: 0.5, 95%CI: 0.2-0.9) 
were independently associated with TE in KTR. When cases supervening during a 
hospitalization were excluded, the risk of TE remained elevated compared to the 
general population (SIR: 3.6 (95%CI: 2.7-4.7)).  
 
Conclusions: The risk of TE after renal transplantation is 10-fold higher than in the 
general population, which is not fully explained by the increased risk of being 
hospitalized. Our results underscore the importance of thromboprophylaxis when 
KTR are hospitalized, especially in patients using sirolimus.



AGM 2013  
Montréal 

 

#027 
ABSTRACTS - POSTER PRESENTATION 

The Association Between Intradialytic Exercise and Hospitalization.  
 
Kristen Parker, Kristen Parker^^, Adriane M Lewin*, Xin Zhang*,   Trisha L 
Parsons^ Jennifer M MacRae* 
^^Southern Alberta Renal Program, Calgary, AB, Canada, 
^School of Rehabilitation Therapy, Queen's University, Kingston, ON, Canada; 
*Department of Medicine, Division of Nephrology, University of Calgary, Calgary, 
AB, Canada. 
 
Background: Hemodialysis (HD) patients have higher hospitalization rates than the 
general population.  The benefits of intradialytic exercise have been proven in 
numerous studies yet these programs are rarely used in the treatment of end-stage 
kidney disease (ESKD).  Our objective was to determine if there is an association 
between an intradialytic bicycling program and number of hospital admissions and 
length of stay(LOS)in ESKD patients. 
 
Methods: This retrospective study examined 102 HD patients 6 months before and 
for the 6 months during an intradialytic bicycling program. Medical records were 
accessed to determine the number of hospital admissions and LOS.  Incident and 
prevalent HD patients were compared to determine differences in rates, LOS, and 
causes of hospitalization.  
 
Results:  Patients (67.6% male; mean age 65.6 years ± 13.5, median HD vintage 
1year (0, 12), with comorbidities of  DM (50%) and cardiac disease (38.2%)). 
There was a 61% reduction in LOS during the exercise program relative to the pre-
exercise period (incident rate ratio[IRR]0.39; 95% CI; 0.35, 0.45: p<0.001). LOS 
was significantly reduced in both incident and prevalent patients (Table 1). While 
there were fewer hospitaliations overall during the exercise period, the results were 
statistically significant only for incident HD patients (IRR: 0.48; 95% CI: 0.23,0.98; 
P = 0.04). The main predictors of hospitalization were lower albumin levels 
(p=0.007)and a sedentary lifestyle (p<0.001).  
 
Conclusions:  Intradialytic exercise was associated with reduced hospital admissions 
and LOS in HD patients. Future randomized control trials will need to verify this 
benefit for HD patients.
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Needling technique and Arteriovenous fistula survival:  Long term effects of 
buttonhole. 
 
Jennifer MacRae, Jennifer M MacRae^*, SB Ahmed* and BR Hemmelgarn*. 
Department of Cardiac Sciences^ and Department of Medicine*, Division of 
Nephrology, University of Calgary, Calgary, AB Canada. On behalf of the Alberta 
Kidney Disease Network 
 
Background:  We have previously shown that buttonhole needling (BN) was 
associated with a reduction in hematoma and postulated that BN may increase 
long-term survival of arteriovenous fistula (AVF).  The purpose of this study was to 
evaluate AVF survival and complications in BN vs standard needling, SN. 
 
Methods:  140 HD patients were randomized to SN or BN to determine the impact 
of needling on pain at 8 weeks. Patients were followed until their AVF was no longer 
used, or study end.  Complications of infection and stenosis were tracked.  Time to 
abandonment of buttonholes and reason for abandonment was determined.  
 
Results:  Baseline characteristics were similar.  The median (inter-quartile range, 
IQR) follow up time in months was 19.2 (12.5 : 41.0) SN and 17.2 (11.9 : 37.8) 
BN, p=0.24. The median time to AVF abandonment was 16.0 (10.6 : 29.3) SN and 
18.4 (10.9 : 32.7) months BN, p=0.25.  There were 7 thrombosis in SN (10.1%) 
and 6 BN (8.6%), p=0.75.  The median (IQR) fistulogram rate was higher in BN 
(0.99 (0.77-1.3)) vs SN (0.75 (0.52-1.1)); p < 0.001.  The majority of patients 
abandoned buttonhole (46/70), by 11.3 months (4.8 : 18.2).  The time to first 
infection for BN was 11.1 months (4.9 : 30.0).  There were no infections in SN AVF. 
 
Conclusions:  AVF needled with BN had more radiologic interventions and did not 
have longer survival.  The lack of survival benefit and the higher risk of infection 
should be noted when promoting BN.
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OVEREXPRESSION OF HETEROGENEOUS NUCLEAR RIBONUCLEOPROTEIN F UP-
REGULATES RENAL ANGIOTENSIN-CONVERTING ENZYME-2 EXPRESSION AND 
ATTENUATES SYSTEMIC HYPERTENSION IN DIABETIC AKITA TRANSGENIC MICE.  
 
Chao-Sheng Lo, Chao-Sheng Lo, Yixuan Shi, Anastasia Shamsuyarova, Shaaban 
Abdo, Hsiao-Ying Chang, Isabelle Chenier, Janos G. Filep, Julie R Ingelfinger, Shao-
Ling Zhang and John S D Chan.  
 
Background. We investigated whether overexpression of heterogeneous nuclear 
ribonucleoprotein F (hnRNP F) can modulate renal expression of angiotensin-
converting enzyme-2 (Ace2) and subsequently attenuate hypertension in type 1 
diabetic Akita mice. 
Methods. Wild type (WT), Akita and Akita transgenic (Tg) mice specifically 
overexpressing hnRNP F in their renal proximal tubular cells (RPTCs) were studied 
from 10 to 20 weeks of age. Kidneys were processed for Ace2 immunostaining.  
Renal proximal tubular (RPT) Ace2 mRNA and protein expression were evaluated by 
real time-qPCR and Western blotting, respectively. Urinary levels of angiotensin 1-7 
(Ang 1-7) and angiotensin II (Ang II) were quantified by ELISA. Rat RPTCs 
overexpressing hnRNP F were also studied in vitro 
 
Results. Akita mice developed hypertension (systemic blood pressure, SBP: 134.8 
±2.17 mm Hg) with increased glomerular filtration rate (GFR: 19.9  ±  1.6 
Î¼l/min/g, measured with FITC-inulin), and displayed renal hypertrophy as 
compared to WT controls (SBP: 106.5 ±1.54 mmHg and GFR: 7.3 ±0.44 
Î¼l/min/g). Animals with HnRNP F overexpression had improved SBP (118.6 ± 2.73 
mmHg) and less hyperfiltration (GFR: 16.2 ± 0.9 Î¼l/min/g) and attenuated renal 
hypertrophy. The urinary albumin/creatinine ratio was improved.  However, the 
plasma glucose levels were unchanged in Akita hnRNP-F Tg mice. RPT Ace2 mRNA 
and protein expression and urinary Ang 1-7 levels were significantly lower in Akita 
than WT mice. In contrast, urinary Ang II levels were significantly higher in Akita 
mice. These changes were normalized in Akita hnRNP F-Tg mice. In vitro, 
overexpression of hnRNP F in rat RPTCs resulted in an 8-fold increase in rat Ace2 
gene promoter activity as compared to control cells. 
 
Conclusion. Our data suggest that hnRNP F plays a protective role by attenuating 
elevated SBP and preventing RPTC injury in diabetes, predominantly through 
increasing intrarenal Ace2 gene expression (Supported by CIHR and Kidney 
Foundation of Canada).
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Attitudes and perceptions of nephrology nurses towards dialysis modality selection.  
 
Jay Hingwala, Karthik K Tennankore, MD, FRCPC; Diane Watson RN (EC), MSc, 
CNeph(C); Joanne M Bargman, MD, FRCPC; Christopher T Chan, MD, FRCPC 
 
*Division of Nephrology, University Health Network, Toronto, ON, Canada 
Background: There is a paucity of information about the views of dialysis nurses 
towards modality selection. We conducted a survey to better understand their 
attitudes and perceptions and hypothesized that nurses with different areas of 
expertise would have differences in opinion. 
 
 Methods: We administered an electronic survey to all dialysis/pre-dialysis nurses 
(n=129) at our tertiary centre. The survey included questions about preferred 
therapy (In-Centre Hemodialysis (CHD) versus home dialysis) and ideal modality 
mix. Responses were compared between nurses with home dialysis and CHD 
experience. 
 
 Results: The survey response rate was 69%. There were significant differences in 
the proportion of nurses with Canadian Nurses Association Certification in 
Nephrology Nursing (84% of home dialysis nurses versus 28% of CHD nurses, 
p<0.001). Physicians were ranked as having the most impact on patient modality 
selection by 87% of home dialysis nurses and 57% of CHD nurses. Both nursing 
groups ranked patient caregivers and dialysis nurses as having the least impact. For 
all patient characteristics and patient/system factors, CHD nurses felt that CHD was 
the preferred modality, while home dialysis nurses preferred a home modality 
(table 1). 85% of home dialysis nurses versus 58% of CHD nurses felt that the 
ideal proportion of patients receiving CHD should be lower than current perceived 
proportions (p=0.024).  
 
 Conclusion: Dialysis nurses have prevailing views about modality selection that are 
strongly determined by their area of experience and expertise.
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Evaluation of Oral Dabigatran Etexilate Pharmacokinetics and Pharmacodynamics in 
Hemodialysis Patients.  
 
Jo-Anne Wilson, Jo-Anne Wilson 1,3 , Kerry B Goralski 1,2  Steven D Soroka 3 , 
David R Anderson 4, Matthew J Morrison 1 and Paula Mossop 3 
 
1College of Pharmacy, Faculty of Health Professions and 2Department of 
Pharmacology, Faculty of Medicine, Dalhousie University; 3Division of Nephrology, 
4Division of Hematology, Department of Medicine, Capital District Health Authority, 
Halifax, NS, CANADA 
 
  
Background: Patients with end stage renal disease carry a high risk for atrial 
fibrillation and require long-term warfarin sodium for prevention of stroke.  
Managing hemodialysis patients on warfarin sodium can be fraught with difficulties 
given the multitude of drug and food interactions, need for frequent coagulation 
monitoring and dosage adjustment and concern that warfarin sodium may enhance 
vascular calcification in dialysis patients. Dabigatran etexilate represents a possible 
improved alternative to warfarin sodium for oral anticoagulation in hemodialysis 
patients.  
  
Objectives: 1) to determine dabigatran plasma concentrations and anticoagulant 
effects following administration of a single 110 mg oral dose of dabigatran etexilate 
to hemodialysis patients and 2) to determine the fraction of dabigatran in the blood 
removed by hemodialysis. 
  
Methods: Dabigatran etexilate (110 mg) was administered to 10 adult patients (25-
69) of the Renal Program immediately prior to starting hemodialysis.  Plasma and 
dialysate samples were collected intermittently over 48 hours.  A thrombin-based 
hemoclot assay was used to determine sample-clotting times, which were 
compared to dabigatran standards to estimate sample dabigatran concentrations.  
  
Results: The mean time (tmax) to reach maximum plasma concentration (Cmax) 
was 2.1 hours, and the Cmax was 72.8 ng/mL +/- 31.5.  The mean elimination 
half-life on hemodialysis (t1/2ON) was 1.1 hours and the half-life off hemodialysis 
(t1/2OFF) was substantially longer (41.0 hours). 
  
Conclusions: A 110 mg oral dabigatran dose prior to hemodialysis was rapidly 
absorbed and achieved therapeutic concentrations. Hemodialysis effectively 
removed dabigatran from the plasma and is a possible mechanism for dabigatran 
detoxification.
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RENIN-ANGIOTENSIN SYSTEM (RAS) BLOCKADE INHIBITS BCL-2 MODIFYING 
FACTOR (BMF) EXPRESSION AND PREVENTS RENAL PROXIMAL TUBULAR CELL 
(RPTC) APOPTOSIS IN DIABETIC AKITA MICE.  
 
Hasna Maachi, Hasna Maachi, Chao-Sheng Lo, Shaaban Abdo, Isabelle Chenier, 
Shao-Ling Zhang, Janos G. Filep, Julie R. Ingelfinger, John S D Chan 
 
Background. We studied the impact of Bmf over-expression on RPTC apoptosis in 
transgenic (Tg) mice overexpressing Bmf in their RPTCs and in separate studies 
investigated whether blockade of the renin-angiotensin system (RAS) could prevent 
Bmf expression and RPTC apoptosis in Akita mice, a model of type 1 diabetes. 
Methods. Tg mice specifically overexpressing Bmf in their RPTCs were created by 
employing kidney-specific androgen-regulated protein gene promoter (KAP). 
Kidneys from male Bmf-Tg mice and non-Tg littermates (at age of 20 weeks) were 
processed for immunostaining of Bmf expression and TUNEL assay. In separate 
studies, adult male Akita mice (11 weeks of age) were treated ± RAS blockers 
(losartan, 30 mg.Kg-1.day-1 and perindopril, 4 mg.Kg-1.day-1 in the drinking 
water).  Untreated non-Akita wild type (WT) served as controls. Plasma glucose, 
systolic blood pressure and albuminuria were monitored weekly from week 10 until 
week 16. Kidneys were processed for histology studies. Bmf and pro-apoptotic gene 
and protein expression in renal proximal tubules (RPT) were quantified by real 
time-qPCR and Western blotting, respectively. 
 
Results. Bmf-Tg mice exhibited enhanced tubular apoptosis as compared to non-Tg 
littermates and Bmf expression co-localized in apoptotic RPTCs.  Akita mice 
developed hypertension and significantly higher kidney/body weight ratios and 
albuminuria than WT mice. Unlike kidneys of WT mice, kidneys from Akita mice 
displayed renal hypertrophy, tubulointerstitial fibrosis and tubular apoptosis and 
increased expression of Bmf, transforming growth factor-beta1 and active caspase-
3 in RPTCs. Treatment of Akita mice with RAS blockers prevented hypertension and 
albuminuria, inhibited RPTC Bmf and pro-apoptotic gene expression, and markedly 
attenuated tubulointerstitial fibrosis and tubular apoptosis. 
 
Conclusions. Our results indicate that Bmf overexpression enhances RPTC apoptosis 
in Bmf-Tg mice. RAS blockade effectively inhibits Bmf expression and prevents 
hypertension and renal tubular apoptosis in diabetic Akita mice (Supported by CIHR 
and Kidney Foundation of Canada).
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NUCLEAR FACTOR ERYTHROID 2-RELATED FACTOR 2 (NRF2) ACTIVATION 
STIMULATES RENAL ANGIOTENSINOGEN GENE EXPRESSION IN TYPE 1 DIABETIC 
MOUSE MODEL.  
 
Shaaban Abdo, Shaaban Abdo, Isabelle Chenier, Janos G. Filep, Julie R Ingelfinger, 
Shao-Ling Zhang and John S D Chan 
 
Background. Nrf2 is a transcription factor and master regulator of redox balance in 
cellular cytoprotective responses. We investigated the relationship between Nrf2 
and expression of angiotensinogen (Agt), the sole precursor of all angiotensins, in 
renal proximal tubular cells (RPTCs) of type 1 diabetic Akita mice. 
Methods. Male Akita mice (age 10 weeks) were divided into 2 groups with or 
without insulin implants (Linβit) at week 12 (8 mice/group) and were studied from 
10 to 20 weeks of age. Age- and sex-matched non-Akita littermates served as wild 
type (WT) controls. Kidneys were immunostained for Nrf2 and Agt. Nrf2 and Agt 
mRNA and protein expression in renal proximal tubules (RPTs) were evaluated by 
real time-qPCR and Western blotting, respectively. Urinary angiotensin II (Ang II) 
levels were quantified by ELISA. Rat RPTCs transiently transfected with Nrf2 cDNA 
or stably transfected with the plasmid, pGL4 containing the rat Agt gene promoter 
(pGL4-Agt N-1498/+18) were also studied in vitro. 
 
Results. Akita mice developed systemic hypertension and renal hypertrophy as 
compared to WT controls, both of which were normalized by insulin treatment. 
Akita mice exhibited significantly increased Nrf2 and Agt protein and mRNA 
expression in RPTCs and elevated urinary Ang II levels as compared to WT controls. 
These changes were markedly attenuated by insulin treatment. In vitro, oltipraz (an 
activator of Nrf2) or overexpression of Nrf2 enhanced Agt mRNA expression and 
Agt gene promoter activity in a dose-dependent manner in RPTCs cultured in 
normal glucose medium. 
 
Conclusion. Our data identify Nrf2 as a positive regulator of Agt gene expression, a 
novel finding, and suggest that Nrf2 may contribute to development of 
hypertension and RPTC injury in diabetes through increasing intrarenal Agt gene 
expression (Supported by CIHR and Kidney Foundation of Canada).



AGM 2013  
Montréal 

 

#034 
ABSTRACTS - POSTER PRESENTATION 

Serum testosterone levels and clinical outcomes in male hemodialysis patients.  
 
Aminu Bello, Aminu Bello,MD,PhD1, Peter Stenvinkel, MD,PhD2, Meng Lin, MSci1, 
Brenda Hemmelgarn, MD,PhD3, Ravi Thadhani, MD,MPH4 , Scott Klarenbach, 
MD,MSci1, Christopher Chan, MD5 
Deborah Zimmerman, MD6, George Cembrowski, MD,PhD1, Giovanni Strippoli, 
MD,PhD7 Juan-Jesus Carrero,PhD2, Marcello Tonelli, MD,SM1 
 
Background and objectives 
Studies linking low serum testosterone concentration to adverse clinical outcomes 
in hemodialysis patients have been relatively small. We investigated the role of 
testosterone on adverse outcomes and quality of life in an incident cohort of male 
Canadian hemodialysis (HD) patients. 
  
Methods 
A prospective, multicentre observational study using data from the Canadian Kidney 
Disease Cohort Study (CKDCS). Male patients commencing HD since February 14, 
2005 in three Canadian centers serving ethnically diverse populations were studied 
(n=623). Participants completed a structured interview on demographics and 
medical history, and Kidney Disease Health Utility Index questionnaire (HUI version 
3). Routine laboratory test results captured into the study database, and serum 
testosterone measured within 3 months after initiation of the baseline HD 
session.The associations between serum testosterone levels, and the main 
outcomes of all-cause mortality, fatal and non-fatal cardiovascular (CV) events and 
HUI-assessed health-related quality of life were explored using cox proportional 
hazards, logistic regression and longitudinal mixed effects models respectively. 
  
Results 
Over median follow-up of 20 months (range 1-81 months), 166 (27%) died, and 98 
(20%) experienced a CV event. Higher serum testosterone levels were associated 
with significantly decreased unadjusted risk of death (HR per 10 ng/dl increase 0.58 
(95% CI 0.37, 0.90). There was a statistically significant trend for higher all-cause 
mortality with lower tertiles of serum testosterone in adjusted analyses (p<0.001). 
Higher levels of log-transformed testosterone were associated with significantly 
higher HUI scores (p for trend 0.001), and lower tertiles of serum testosterone 
were significantly associated with lower HUI scores (p for trend <0.001)). Although 
there was a significant trend in the unadjusted risk of CV events among participants 
with lower tertiles of serum testosterone (p<0.001), the risk was no longer 
significant after adjustment for age. 
  
Conclusion 
Low serum testosterone concentration may be a modifiable risk factor for adverse 
outcomes and poor quality of life in male hemodialysis patients. This hypothesis 
should be tested in randomized controlled trials. 
Keywords: Serum testosterone, dialysis, adverse clinical outcomes, HRQL
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BIOEQUIVALENCE OF MPA EXPOSURE ON ADVAGRAF AND PROGRAF.  
 
Guido Filler, Guido Filler MD, PhD, FRCPC 
 
Alexander Vinks Pharm D, PhD, FCP 
Shih-Han S Huang MD, FRCPC 
Anthony Jevnikar MD, FRCPC 
Norman Muirhead MD, FRCPC  
 
There is a well described drug-drug interaction between tacrolimus and 
mycophenolate mofetil (MMF). Recently, a once-daily modified release formulation 
of tacrolimus was introduced with the aim to reduce the likelihood of non-
adherence. It is unknown whether mycophenolic acid (MPA) exposure differs 
between the two tacrolimus formulations. 
 
Twenty stable renal transplant recipients on twice daily tacrolimus were randomized 
to continue their usual tacrolimus therapy (n=10, group 1) or to switch to once-
daily modified release formulation for a 12-week period (n=10, group 2), after 
which the patients crossed over to the other formulation for an additional 12-week 
period. Pharmacokinetic (PK) profiles, using limited sampling strategie,s were 
obtained before randomization (visit 1), and at 12 (visit 2) and 24 weeks (visit 3) at 
steady state. MPA AUC was calculated using the Pawinski formula. 
 
 Mean MPA AUC at the beginning of the study was 34.31 (9.71) mg*h/L in group 1, 
whereas it was 50.18 (19.35) mg*h/L in group 2, which was statistically significant 
(p=0.0324, unpaired t-test).  Within both group 1 and group 2, there was no 
significant difference between visit 1 and visit 2, visit 1 and visit 3, and visit 2 and 
3 (paired t-test). 
 
We conclude that MPA PK profiles are not altered when converting patients from 
tacrolimus to once-daily modified release formulation.
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Risk factors associated with hemodialysis catheter malfunction: results from a 
randomized trial.  
 
David Ross Rea Ward, David Ward, Nephrology Resident, Division of Nephrology, 
Department of Medicine, Faculty of Medicine, University of Calgary, Calgary AB 
 
Brenda Hemmelgarn, Division of Nephrology, Department of Medicine, Faculty of 
Medicine, University of Calgary, Calgary AB 
 
Jennifer MacRae Division of Nephrology, Department of Medicine, Faculty of 
Medicine, University of Calgary, Calgary AB 
 
Nairne Scott-Douglas Division of Nephrology, Department of Medicine, Faculty of 
Medicine, University of Calgary, Calgary AB 
 
Macello Tonelli, Department of Medicine, Division of Nephrology and Immunology, 
University of Alberta, Edmonton AB 
 
Adeera Levin, Department of Medicine, Division of Nephrology, University of British 
Columbia, Vancouver BC 
 
Charmaine Lok, Department of Medicine, Division of Nephrology, University of 
Toronto, Toronto ON 
 
Louise Moist, Department of Medicine, Division of Nephrology, University of Western 
Ontario, London ON 
 
Background: Catheter-locking solutions (CLS) aim to prevent complications 
including malfunction and bacteremia in hemodialysis (HD) patients using central 
venous catheters (CVC). We found a two-fold reduction in CVC malfunction using 
once-weekly recombinant tissue-plasminogen activator (rt-PA), compared with 
thrice-weekly heparin. Determining those who will benefit from prophylactic rt-PA 
will inform future use. 
 
Objective: Determine risk factors associated with CVC malfunction. 
 
Methods: HD patients with newly-placed CVC were randomized to rt-PA mid-week 
and heparin (5000u/ml) on the other HD sessions (n=110) or thrice-weekly heparin 
(5000u/ml) CLS (n=115). We defined CVC malfunction as: peak blood flow < 200 
mL/min for 30 mins; mean blood flow < 250 mL/min for 2 consecutive HD session; 
or inability to initiate HD. Cox regression determined the association between 
demographics, HD variables (blood flow, pump speed, CVC reversal) in the 6 HD 
sessions prior to CVC malfunction (those with primary outcome) or in the 6 HD 
session prior to study end or censoring (those without primary outcome), and risk 
of CVC malfunction. 
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Results: Risk factors for CVC malfunction were line reversal at the prior session (HR 
12.51; 95% CI 7.10 : 22.04), or at least once in the prior 6 sessions (HR 9.30; 
95% CI 4.36 : 19.84). Risk of malfunction increased for each HD session with a line 
reversal (HR 1.75; 95% CI 1.55 : 1.98). Reduction in liters of blood processed or 
blood flow rate were associated with an increased risk of malfunction. 
 
Conclusions: HD characteristics including line reversals and reduction in blood 
processed were associated with an increased risk of CVC malfunction.  These 
characteristics may be used to identify patients who may benefit from once-weekly 
prophylactic rt-PA. The effectiveness of routine prophylactic rt-PA CLS use in these 
patients remains to be determined.
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Exome sequencing and in vitro studies identify Podocalyxin as a likely FSGS gene.  
 
Moumita Barua, Moumita Barua, Eric Shieh, Johannes Schlondorff, Giulio Genovese, 
Bernard Kaplan, Martin R Pollak 
 
Background: Our understanding of focal and segmental glomerulosclerosis (FSGS) 
has advanced significantly from the study of rare, monogenic forms of the disease, 
which has demonstrated the critical role of podocytes in maintaining glomerular 
function. A substantial body of research has suggested that the integral membrane 
protein podocalyxin (PODXL) is required for proper function of podocytes, possibly 
by preserving the patency of the slit diaphragm by its negative charge repulsion. 
 
Objectives and methods: Exome sequencing was performed on genomic DNA 
belonging to affected cousins from an autosomal dominant pedigree with FSGS 
(Figure 1). 
 
Results: A cosegregating private variant, PODXL p. L442R, affecting the 
transmembrane region of the protein was identified. Of the remaining shared gene 
variants, only two segregated with disease but in less biologically plausible 
candidates. We present data that suggests this PODXL variant, in comparison to 
wild type, facilitates dimerization, although we were unable to establish an effect of 
this biochemical change on its function. We have demonstrated that the change 
does not alter protein stability, extracellular domain glycosylation, trafficking to the 
cell surface, global subcellular localization, or interaction with its intracellular 
binding partner ezrin. 
 
Conclusions: Thus, a variant form of PODXL remains the most likely cause of FSGS 
in one family with autosomal dominant inheritance, but its full effect on protein 
function remains unknown. Our work highlights the challenge faced in the clinical 
interpretation of whole exome data for small pedigrees with autosomal dominant 
diseases. 
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SUBOPTIMAL DIALYSIS INITIATION PREDICTS POOR OUTCOMES IN HOME 
HEMODIALYSIS.  
 
Karthik Tennankore, Karthik K Tennankore, MD 
Annie-Claire Nadeau-Fredette, MD  
S. Joseph Kim, MD, PhD  
Christopher T. Chan, MD 
 
Background/Objectives 
Suboptimal initiation of in-center hemodialysis is associated with poor outcomes. 
The purpose of this study was to identify if a suboptimal dialysis start had an 
impact on outcomes in patients on home hemodialysis (HHD).  
 
Methods 
We conducted a retrospective single center cohort study of all chronic kidney 
disease patients who started and completed HHD training between 1 Jan 1996 and 
31 Dec 2011. Patients were classified as “suboptimal start” if they started dialysis 
as an inpatient or with a central venous catheter. Remaining patients were 
classified as “optimal start”. The primary outcome was time to first hospitalization, 
technique failure, or death. Follow-up time was censored at transplant or end of 
study (01 Jul 2012). Secondary outcomes included hospitalization rate and hospital 
days. 
 
Results 
Ninety-five patients initiated HHD of whom 51 (54%) were suboptimal starts. A 
suboptimal start was associated with a shorter time to the primary outcome (log 
rank P = 0.0005, Figure 1). In a multivariable analysis (adjusting for age, gender, 
race and comorbidity), the hazard ratio for the composite outcome (comparing 
suboptimal to optimal start) was 3.0 (95% CI: 1.5, 5.9; P = 0.002). Suboptimal 
starts had a higher hospitalization rate (incidence rate ratio 3.3 [95% CI: 1.9, 5.9; 
P < 0.001]) and spent more days in hospital (IRR 4.5 [95% CI: 1.9, 10.6; P = 
0.001]). 
 
Conclusion 
A suboptimal start is associated with poor patient outcomes in HHD. Future studies 
should focus on identifying and addressing potentially modifiable factors for a 
suboptimal start among HHD patients.  
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ANTI-PERLECAN ANTIBODIES ARE NOVEL ACCELERATORS OF IMMUNE-MEDIATED 
VASCULAR INJURY.  
 
Mélanie Dieudé, Héloise Cardinal 
Nathalie Brassard, Shijie Qi, Natasha Patey, Mathilde Soulez, Déborah Beillevaire, 
Federico Etcheverry, Claude Daniel, Yves Durocher, Francois Madore, Marie-Josée 
Hébert 
 
Acute vascular rejection (AVR) is characterized by immune-mediated vascular 
injury and heightened endothelial cell (EC) apoptosis. We reported previously that 
apoptotic ECs release a bioactive C-terminal fragment of perlecan referred to as 
LG3. Here, we tested the possibility that LG3 behaves as a neoantigen, fueling the 
production of anti-LG3 antibodies of potential importance in regulating allograft 
vascular injury. We performed a case-control study in which we compared anti-LG3 
IgG titers in kidney transplant recipients with AVR (n=15) versus those with acute 
tubulo-interstitial rejection (ATIR) (n=15) or stable graft function (n=30). Patients 
who experienced AVR had elevated anti-LG3 titers pre and post-transplantation 
compared to subjects with ATIR or stable graft function (p<0.05 for both 
mediators). Elevated anti-LG3 titers (OR 4.02, 95% CI 1.05-15.31) and donor-
specific antibodies (DSA) (OR 4.20, 95% CI 1.02- 17.28) were independently 
associated with AVR. Amongst patients with AVR, those who had elevated anti-LG3 
titers and positive pre-transplant DSA experienced reduced graft survival (p=0.04). 
To specifically address the role of anti-LG3 antibodies in AVR, we turned to an 
animal model of vascular rejection based on aortic orthotopic transplantation 
between fully MHC-mismatched mice. Passive transfer of anti-LG3 antibodies in 
ischemic allografts dramatically increased neointima formation, C4d deposition and 
allograft inflammation. Collectively, these data identify anti-LG3 antibodies as novel 
accelerators of immune-mediated vascular injury and obliterative remodelling. 
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Use of iPads in clinical nephrology research: A checklist.  
 
Kara Schick Makaroff, Kara Schick Makaroff, RN, BScN, MN, PhD 
 
Background: iPads and mobile devices are quickly becoming the new platform for 
data collection in research. However, most nephrology researchers do not have 
expertise in computer programming/applications to collect data electronically. 
 
Objective: The objective was to identify issues related to electronic capture of 
research data in a clinical nephrology setting.  
 
Methods: Emerging issues were systematically recorded as a mixed methods 
research study was implemented to assess symptoms and quality of life of patients 
in two home dialysis units. Sixty patients completed three surveys on iPads. 
Participant feedback was solicited on their perceptions of using an iPad for this 
purpose.  
 
Results: Based on the issues identified, a checklist was created for use when 
designing a research project that includes electronic data capture using a tablet 
computer.  The checklist includes: 
1)access to the internet 
2)testing in the clinical setting 
3)support and approval from Information Management/Technology in the health 
authority 
4)financial and technological support for iPad development 
5)password protection and encryption for iPads 
6)secure storage of iPads 
7)infection control 
8)adaptation of screen displays for elderly participants 
9)printing from the iPads 
10)frequency of data backup 
11)for new iPad apps: 
  a)computer documentation as an audit trail 
  b)data input time stamps 
12)cognitive debriefing and usability testing to assess clarity and understanding of 
the technology 
 
Conclusions: Use of iPads and mobile devices are the next wave of innovation in 
research data collection. As technology develops, the list of issues will likely 
change. However, these questions may assist researchers to use innovations in 
data collection in nephrology settings. 
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HEALTH-RELATED QUALITY OF LIFE ASSESSMENT IN CLINICAL NEPHROLOGY 
NURSING PRACTICE: A FEASIBILITY STUDY.  
 
Kara Schick Makaroff, Kara Schick Makaroff, RN, BScN, MN, PhD 
 
Background: Although health-related quality of life (HRQOL) is compromised for 
patients with end-stage renal disease, assessment by patients of their HRQOL in 
clinical practice is relatively uncommon. Further, with the need for integration of 
patient reported outcomes (PROs) into programs of research, electronic capture of 
PROs (ePROs) are important aspects of clinical nephrology research initiatives. 
 
Objective: The objective was to evaluate the feasibility of administering HRQOL and 
symptom assessment measures using iPads in outpatient home hemodialysis and 
peritoneal dialysis clinics. 
 
Methods: Sixty patients from two home dialysis clinics completed three surveys on-
line through newly created apps. The surveys including the Kidney Disease Quality 
of Life-36 questionnaire, the modified Edmonton Symptom Assessment Scale, and 
Participant’s Level of Satisfaction in using a Tablet Computer. Patients were also 
interviewed about their experiences of using an iPad. 
 
Results: Data collection is still in process. It appears that it is feasible to administer 
ePROs in home dialysis clinic settings. However, there were a number of challenges 
relating to patient privacy and use of the hospital network for internet access. 
Participant’s level of satisfaction using an iPad will be examined in relation to their 
age, gender, and time taken to complete the surveys. 
 
Conclusions: Direct access to the health authority’s internet network was not 
possible. However, it appears that the process of data collection through 3G 
connection is feasible.  Further, routine assessment of HRQOL can be accomplished 
through use of tablet computers. There may be opportunities to use data for patient 
care and/or quality improvement programs.  
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Nephrin tyrosine phosphorylation is required for maintenance of podocyte foot 
process architecture and response to injury.  
 
Laura A. New, Laura A. New*, Rizaldy Scott#, Bozena Samborska*, Colin Stringer*, 
Vera Eremina#, Susan E. Quaggin#,+, Tony Pawson#, Jeremy Simpson% and Nina 
Jones* 
*Department of Molecular and Cellular Biology, University of Guelph, Guelph, ON, 
Canada 
#Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada 
+Division of Nephrology, St. Michael’s Hospital, Toronto, ON, Canada 
%Department of Human Health and Nutritional Sciences, University of Guelph, 
Guelph, ON, Canada 
 
Background: Nephrin is a key component of the kidney slit diaphragm that 
contributes to podocyte foot process morphology and filtration barrier function. In 
addition to its structural role, the cytoplasmic tail of nephrin contains conserved 
tyrosine residues that undergo phosphorylation and recruit adaptor proteins to 
initiate signaling events linking the slit diaphragm to the actin cytoskeleton.  
 
Objective: To ascertain the functional role of nephrin phosphorylation in vivo, we 
generated mice in which the tyrosine residues at all three YDxV based motifs were 
altered to phenylalanine to prevent their phosphorylation (nephrinY3F mice). 
 
Results: On a B6 background, nephrinY3F mice develop mild proteinuria by 12 
months of age. Prior to the onset of proteinuria, we observe broadening and 
disorganization of the podocyte foot process network. Despite these prolonged 
changes in glomerular morphology, nephrinY3F mice are not hypertensive. 
Interestingly however, nephrinY3F mutant mice display an enhanced susceptibility 
to podocyte injury induced by LPS. On the CD-1 background, nephrinY3F mice 
develop progressive and significant proteinuria beginning at approximately 6-10 
weeks of age, and this is accompanied by glomerulosclerosis and widespread foot 
process effacement.  
 
Conclusions: Our model demonstrates that nephrin signaling through these 
conserved tyrosine motifs is required for normal podocyte function. Lack of nephrin 
phosphorylation and associated signaling leads to foot process effacement and 
compromises the podocyte’s ability to respond to injury. Our findings are consistent 
with the observation that nephrin phosphorylation is reduced in some glomerular 
diseases, and they suggest that phosphotyrosine-based signaling pathways at the 
kidney slit diaphragm provide highly dynamic control over foot process morphology. 
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PATIENT AND FACILITY-LEVEL VARIATION IN THE TIMING OF DIALYSIS 
INITIATION ACROSS CANADA: CANADIAN KIDNEY KNOWLEDGE TRANSLATION 
AND GENERATION NETWORK (CANN-NET).  
 
Manish M Sood, Manish M Sood, University of Manitoba, Winnipeg, MB 
Braden Manns, University of Calgary, Calgary, AB 
Joanne Kappel, University of Saskatchewan, Saskatoon, SK  
David Naimark, University of Toronto, Toronto, ON 
Allison Dart, University of Manitoba, Winnipeg, MB  
Paul Komenda, University of Manitoba, Winnipeg, MB 
Claudio Rigatto, University of Manitoba, Winnipeg, MB 
Brett Hiebert, University of Manitoba, Winnipeg, MB 
Navdeep Tangri, University of Manitoba, Winnipeg, MB 
 
Introduction: The appropriate timing of dialysis initiation in outpatients with 
progressive chronic kidney disease remains controversial with concerns that 
initiation at a higher GFR is associated with an increase in mortality. The purpose of 
this study is to determine the variation in timing of dialysis initiation across dialysis 
facilities and geographic regions in Canada after accounting for patient level factors 
(case-mix). 
 
Methods: Data on 33, 263 incident dialysis patients, 63 dialysis facilities and 12 
geographic regions from the Canadian Organ Replacement Registry (CORR) with an 
eGFR measure at dialysis initiation between Jan. 2001 and Dec. 2009 were included 
in the final analysis. eGFR was estimated by the MDRD equation. Multi-level models 
were used to evaluate the variation in timing of dialysis by eGFR at the patient-, 
facility- and geographic-level. Models were adjusted for patient and facility 
characteristics to determine the relative variability at each level.  
 
Results: The proportion initiating dialysis with an eGFR>10.5mls/min was 35.3% 
(range 20.1% to 57.2%) across geographic regions. The contribution to the total 
variation in starting eGFR was 2.6, 8.2 and 89.2% (unadjusted) and 95.3, 4.5 and 
0.2% (case-mix and facility-adjusted). The adjusted odds ratio for initiating dialysis 
with an eGFR > 10.5 was similar across all geographic regions with confidence 
intervals crossing unity. This was consistent when eGFR was examined as a 
continuous variable, categorized as > 12.0 mls/min/m2 or in an analysis limited to 
patients with > 3 months of pre-dialysis care. 
 
Conclusion: We observed significant variation in timing of dialysis initiation across 
geographic regions, which were predominantly explained by patient-level variation. 
These data suggest similar practice patterns across Canada, with the predominant 
factor impacting dialysis initiation being patient characteristics.
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Association between type of hemodialysis access and risk of infections: systematic 
review.  
 
Kelvin Leung, Kelvin Leung(1), Rob Quinn(1,2,3), Jennifer MacRae(1,3), Giovanni 
Strippoli(4,5), Matt Oliver(6), Davina Tai(7), Matt James(1,2,3), Pietro 
Ravani(1,2,3) 
 
Background: Nephrology guidelines recommend arteriovenous fistulas over 
catheters as vascular access for hemodialysis. These recommendations are largely 
based on evidence from observational studies suggesting that catheter use is 
associated with an increased risk of infections.  
 
Methods: We performed a systematic review of cohort studies that evaluated the 
association between vascular access type (fistulas and catheters) and the risk of 
non-fatal and fatal infections. We searched MEDLINE and EMBASE (inception to 
September 25, 2012), and article references without language restriction. Data on 
study design (including whether primary data sources or registry data were used), 
participants, vascular access type, outcomes (including type of infection and 
whether the infection was defined access-related according to pre-specified and 
recommended guidelines), and risk of bias were extracted and summarized using 
random-effects meta-analysis.  
 
Result: We identified a total of 3965 citations, of which 28 met our inclusion 
criteria. Of the 9 studies reporting fatal infections, three (33%) were based on 
primary data sources and three (33%) attributed the cause of death to access-
related bacteremia according to a pre-specified protocol.  Of the 19 studies 
reporting non-fatal infections, 13 (67%) were based on primary data sources and 9 
(47%) had infectious outcomes adjudicated according to a pre-specified protocol. 
Only 4 studies (21%) reporting non-fatal infections adopted pre-specified 
internationally accepted definitions for access-related infections.  Catheter use was 
associated with an increased risk of non-fatal (Relative Risk [RR] 4.66, 95% 
Confidence Interval [CI] 2.63-8.24) and fatal infections (RR 2.14, 95% CI 1.79-
2.55). There was large heterogeneity in the non-fatal infection data (I2=96.4%, 
P<0.001).   
Conclusion: Use of catheters for hemodialysis is associated with increase risk for 
infections as compared to fistula use. Most studies failed to use recommended 
definitions for infections or specify whether infections were access-related. Higher 
quality studies are needed in nephrology adopting recommended definitions of 
access-related infections.
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DOES ROTA VIRUS GASTROENTERITIS PREDISPOSE TO URIC ACID STONE 
FORMATION IN CHILDREN? 
 
Amar Al Shibli, Hossam Al Tataria 
Abdulla Al Ameria 
Ghassan Ghatasheha 
Mohamad Issah 
Ibrahim Al Attracha 
Hassib Narchi 
 
BACKGROUND 
Urate urolithiasis in children has been reported mainly in Japan in association with 
rotavirus (RV) gastroenteritis (GE). The objective of this study was to test the 
hypothesis that children with RV GE have an increased risk of hyperuricosuria 
compared to those caused by other viruses.  
 
PATIENTS AND METHODS 
Prospective analytic cohort study of children presenting with GE between 1st 
January 2011 and 31st May 2012. Two groups were compared: group R with RV GE 
and group N with other causes of GE. We compared the Serum urea, creatinine 
(Scr), uric acid (Sur), urinary uric acid to creatinine (Uur/ Ucr) ratio, fractional 
excretion of uric acid (FEur), and clearance of uric acid between the two groups. 
 
RESULTS 
A total of 87 children were enrolled in the study. Group R (RV infection) included 46 
children (mean age 25 months) and group N 41 children (mean age 43 months). 
There was no significant difference between the two groups in the blood levels of  
urea, creatinine, uric acid, nor in urinary pH and specific gravity. Urinary uric acid 
excretion was not significantly different between the 2 groups as measured by 
Uur/Ucr ratio, uric acid clearance and FEur.  
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Patency and failure of the arteriovenous fistula: A systematic review and meta-
analysis.  
 
Ahmed A. Al-Jaishi, Ahmed Al-Jaishi[1], Sonia M. Thomas[1], Joyce C. Zhang[1], 
Matthew Oliver[2], Amit Garg[1],  Charmaine Lok[3], Sarah Kosa[4], Robert 
Quinn[5], Louise Moist[1] 
 
[1]Department of Epidemiology & Biostatistics, Schulich School of Medicine, 
Western University, London, Ontario, Canada; 
[2]Department of Medicine, University of Toronto, Toronto, Ontario, Canada;  
[3]Department of Medicine, Toronto General Hospital, Toronto, Ontario, Canada;  
[4]Department of Clinical Epidemiology and Biostatistics, McMaster University, 
Hamilton, Ontario, Canada;  
[5]Departments of Medicine & Community Health Sciences, University of Calgary, 
Calgary, Alberta, Canada. 
 
BACKGROUND: The advantages of the fistula, which include long patency and few 
complications, were ascertained over two decades ago and may not be applicable in 
the contemporary dialysis population. 
 
OBJECTIVE: We conducted a systematic review and meta-analysis to describe risk 
of primary failure and patency rates of fistulas from published literature after 2000. 
 
METHODS: We searched Medline from January 2000 through June 2012 for English-
language manuscripts reporting prospective data on fistula outcomes in ≥100 
vascular accesses. Study quality was assessed and data on study design, patient 
characteristics, fistula type, outcomes (primary failure, primary patency, secondary 
patency) were extracted. We pooled estimates using a random-effects model. 
 
RESULTS: We identified 7,008 citations, of which 48 articles (62 unique cohorts, 
n=10,909 fistulas) met the inclusion criteria. The risk of primary failure was 27% 
(95%CI: 22% to 32%). The primary patency rate was 56% (CI 51% to 62%) at 
one year and 50% (CI 44% to 55%) at two years. The secondary patency rate was 
67% (CI 61% to 74%) at one year and 59% (CI 51% to 68%) at two years. In 
subgroup analyses (Table 1), there were no differences in fistula outcomes between 
upper vs. lower arm fistulas, elderly vs. non-elderly patients, and North American 
vs. European studies. There was significant heterogeneity in parameter estimates.  
 
CONCLUSIONS: Fistulas have a high risk of primary failure and low to moderate 
primary and secondary patency rates. There has been a significant decrease in 
fistula performance over time. Bias due to inconsistent reporting is an issue.
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ASSOCIATION OF ACETYLSALICYLIC ACID AND THE RISK OF HOSPITALIZATION 
FOR VASCULAR ACCESS-RELATED INFECTIONS AND SEPTICEMIA AMONG 
HEMODIALYSIS PATIENTS.  
 
Isabelle Normand, Isabelle Normand, Rachel Grinker, Hind Harrak, Naoual Elftouh, 
Jean-Philippe Lafrance 
 
Background: Vascular access-related infections and septicemia are the main cause 
of infections among hemodialysis patients, and Staphylococcus species are 
implicated in the majority of them. Acetylsalicylic acid (ASA) has recently been 
reported as having a certain antistaphylococcal activity. The purpose of this study 
was to evaluate the effect of ASA on the risk of vascular access-related infection 
and septicemia among incident chronic hemodialysis patients. 
 
Methods: For this nested case-control study, we built a cohort of adult patients 
initiating chronic hemodialysis (n=4933) in Quebec, Canada, using dialysis registry 
and administrative databases (2001-2007). Cases were defined as patients 
hospitalized with a main diagnosis of vascular access-related infection or septicemia 
according to ICD-9 codes on the discharge sheet. Controls were selected by 
incidence density sampling and matched to cases according to their age and follow-
up time. ASA exposure was measured at the time of the admission and categorized 
as follow: no use, low dose (80-324 mg/d), and high dose (≥325 mg/d). Odds 
ratios (OR) for infections were estimated using conditional logistic regression 
multivariate analysis, adjusting for demographics, smoking, body mass index, 
comorbidities, antiplatelet use, anticoagulant use, and laboratory values.  
 
Results: We identified 572 cases of vascular access-related infections and 
septicemia, and 5407 controls during the study period. Compared to no use, neither 
dose of ASA was associated with a statistically significant change in the risk of 
infection: low dose (OR 0.96, 95% CI 0.78-1.17) and high dose (OR 1.21, 95% CI 
0.92-1.61). However, younger age (OR=1.23 per 10y, 95%CI=1.06:1.45), Black 
race (OR=1.46, 95%CI=1.04:2.04), diabetes (OR=1.40, 95%CI=1.16:1.69), and 
anticoagulant use (OR=1.65, 95%CI=1.35:2.02) were associated with a higher 
risk. 
 
Conclusion: Among hemodialysis patients, ASA use did not influence the risk of 
hospitalizations for dialysis-related infections or septicemia. However, ASA may 
remain beneficial for its cardiovascular indications. 
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ASSOCIATION BETWEEN ACTIVE VITAMIN D AND THE RISK OF INFECTION-
RELATED HOSPITALIZATIONS IN PATIENTS RECEIVING CHRONIC HEMODIALYSIS: 
A NESTED CASE-CONTROL STUDY.  
 
Isabelle Normand, Isabelle Normand, Naoual Elftouh, Jean-Philippe Lafrance 
 
Background: Recent studies led to conflicting results in evaluating whether active 
vitamin D (AVD) is beneficial or not to reduce infections. Our aim was to evaluate 
the association between oral AVD and the risk of infection-related hospitalizations 
(IRH) among incident chronic hemodialysis patients. 
 
Methods: “For this nested case-control study, we built a cohort of adult patients 
initiating chronic hemodialysis (n=4933) in Quebec, Canada, using dialysis registry 
and administrative databases (2001-2007). Cases were defined as patients 
hospitalized with a main diagnosis of infection according to ICD-9 codes on the 
discharge sheet. Controls were selected by incidence density sampling and matched 
to cases according to their age and follow-up time. Use of oral AVD was measured 
1) as current use or not at the time of the hospitalization, and 2) as a cumulative 
dose during the prior six months. Odds ratios (OR) for IRH were estimated using 
conditional logistic regression multivariate analysis, adjusting for demographics, 
smoking, body mass index, comorbidities, and laboratory values.  
 
Results: We identified 1136 cases of IRH and 10396 controls. Current intake of AVD 
had no effect on the IRH risk (OR=1.07, 95%CI=0.95:1.20). Using the cumulative 
dose of AVD, we also found that a six-month cumulative dose of ≤  45 mcg 
(OR=1.05, 95%CI=0.92:1.19) or >45 mcg (OR=1.15, 95%CI=0.96:1.36) had no 
effect on the risk of IRH when compared to no use. Chronic lung disease (OR=1.42, 
95%CI=1.24:1.63), diabetes (OR=1.27, 95%CI=1.11:1.46), lower serum albumin 
(OR=0.90 per 10 g/L, 95%CI=0.80:1.00) and higher estimated glomerular filtration 
rate (OR=1.01 per 1 ml/min/1.73m2, 95%CI=1.00:1.03) were associated with a 
higher risk of IRH. 
 
Conclusions: Oral AVD was not associated with a lower risk of IRH in hemodialysis 
patients. This study puts a damper on the excitement around the potential role of 
vitamin D in the prevention of infections in human
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THE FIRST STUDY (FERUMOXYTOL COMPARED TO IRON SUCROSE TRIAL) - SAFETY 
AND EFFICACY OF FERUMOXYTOL WITH IRON SUCROSE FOR THE TREATMENT OF 
IRON DEFICIENCY ANEMIA IN PATIENTS WITH CHRONIC KIDNEY DISEASE (CKD): 
CANADIAN PARTICIPATION.  
 
François Madore, Francois Madore,1 Bharat Nathoo,2 Paul Barré,3 Adeera Levin,4 
Iain C. Macdougall,5 Zhu Li,6 William Strauss.6 
1. Hôpital du Sacré-Coeur de Montréal, Université de Montréal, Montréal, QC. 2. 
York Central Hospital, Richmond Hill, ON. 3. Royal Victoria Hospital, McGill 
University, Montreal, QC. 4. St Paul’s Hospital, University of British Columbia, 
Vancouver, BC  5. Renal Unit, King’s College Hospital, London, United Kingdom; 
6.AMAG Pharmaceuticals, Inc., Lexington, MA.  
 
Background: Few randomized controlled trials have compared IV iron preparations 
head-to-head in CKD patients (pts) with iron deficiency anemia (IDA). This open-
label study compared the efficacy and safety of two marketed IV irons (ferumoxytol 
[FER] and iron sucrose [IS]) in pts with CKD.  
 
Methods: Pts were randomized 1:1 to either 1.02 g FER (2 x 510 mg injections) or 
1.0 g IS (10 x 100 mg slow injections or infusions for hemodialysis [HD] pts and 5 
x 200 mg slow injections or infusions for nondialysis pts). Main inclusion criteria 
included hemoglobin (Hgb) <11.0 g/dL and TSAT <30%. Pts with a history of 
allergy to IV iron and Hgb ≤  7g/dL were excluded.  
 
Results: Overall, 162 pts were randomized (80 FER; 82 IS). Canadian sites entered 
21 pts; 12 treated with FER and 9 with IS. Demographics were balanced between 
the two treatment groups; approximately 43% of pts were on HD. Key adverse 
event (AE) categories are presented below (cf Table). The mean change in Hgb 
from Baseline to Week 5 for FER-treated pts was 0.71 g/ dL vs 0.61 g/dL for IS-
treated pts. Additionally, 50% of pts treated with FER achieved a ≥1 g increase in 
Hgb from Baseline to Week 5 compared to 42% of IS-treated pts.  
 
Conclusions: In this randomized controlled trial, FER demonstrated comparable 
efficacy and a favorable safety profile relative to IS. The lower rate of AEs in the 
FER group may relate to fewer IV iron exposures required to deliver 1 gram of iron 
with FER relative to IS (2 vs 5 or 10). The fewer administrations with FER may 
translate into clinical resource savings. 
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CHALLENGING THE NEGATIVE CANMEDS BIAS.  
 
VERONICA SILVA, MARK GOLDSZMIDT 
 
Background: Increasingly, programs are trying to meet their teaching requirements 
of the non-medical expert CanMEDS (nmeCanMEDS) roles through the use of small 
group learning formats and lectures.  However, trainees’ preconceived biases may 
interfere with their acceptance of and learning from these experiences. The purpose 
of this pilot study was to explore the introduction of nmeCanMEDS teaching by 
integrating it into “challenging cases”. 
  
Methods: Over a 3 month period, six “Challenging Cases” where introduced into the 
weekly nephrology academic half-day by one of three staff Nephrologists.  Each 
session was attended by approximately 7 fellows. “Challenging Cases” involved a 
real case presented in a clinical vignette addressing a nmeCanMEDS role.  
Assessment included an end of session evaluation form, a CanMEDS bias survey 
and a focus group. Analysis centred on comparing perceptions of CanMEDS based 
teaching to challenging cases.  Participants where blinded to the study question. 
 
RESULTS:  Six challenging case-based sessions were held covering a range of 
nmeCanMEDS roles.  Challenging cases were well rated in comparison to other half-
day sessions [mean 4.8/5  (4.65-4.95) vs. 4.7/5 (4.1-5)].   While focus group 
participants felt that modeling was their preferred method of learning nmeCanMEDS 
roles, “Challenging Cases” where also considered effective and did not evoke the 
typical negative emotional response.  Fellows would like to begin bringing their own 
personal “Challenging Case” to these sessions.  
 
Conclusion: Results from this pilot suggest that introducing nmeCanMEDS teaching 
through the use of “Challenging Cases” may be an effective strategy for engaging 
residents around these, at times, difficult to teach topics.   
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RETROSPECTIVE REVIEW OF RENAL BIOPSY QUALITY IN SASKATCHEWAN.  
 
Allison C. Budd, Allison C. Budd * 
Chance Dumaine * 
Tamalina Banerjee  
** 
Michael Moser *** 
James W. Barton **** 
 
*Department of Medicine, University of Saskatchewan, Saskatoon, SK, Canada. 
 
** Department of Pathology and Laboratory Medicine, Saskatoon, SK, Canada. 
*** Department of Surgery, Saskatoon, SK, Canada. 
**** Division of Nephrology, University of Saskatchewan, Saskatoon, SK, Canada. 
Retrospective review of renal biopsy quality in Saskatchewan 
 
Renal biopsy can play an essential role in establishing diagnosis, estimating 
prognosis and guiding treatment of renal disease.  The inherent risks of renal 
biopsy demand that these procedures meet quality standards so as to avoid 
exposing patients to repeat procedures and additional risk.  Regardless, specific 
guidelines concerning adequate sampling for diagnosis do not exist for native renal 
biopsies as exist in the transplant literature.1  
 
The purpose of our study was to examine the quality outcomes for all native renal 
biopsies performed in Saskatchewan in 2012 (n=202) with exclusions made for 
open biopsies and biopsies of transplant kidneys or renal masses.  In the absence 
of any standardized guidelines, the authors developed an 8-point classification 
system based on the number of glomeruli obtained in each sample (Figure 1).  This 
was then compared against the number of biopsies within each class where the 
sample was felt to be adequate for diagnosis in order to determine what minimum 
quantity of glomeruli are needed to predict a >90% chance of obtaining an 
adequate diagnostic biopsy. Our data suggest that a minimum of 8 glomeruli (score 
6 or 7) are required to achieve this rate of adequate sampling. Further data 
suggests that within this population, we are not meeting acceptable quality 
standards, as 17.3% (35/202) of renal biopsy samples were found to be inadequate 
for diagnosis, thus exposing patients to repeat biopsy procedures and additional 
risk.  Additional factors which may contribute to improved diagnostic quality of 
closed native renal biopsies in Saskatchewan are also being explored. 
 
References: 
1)  Sis B, Mengel M, Haas M, et al.  Banff ‘09 meeting report: antibody mediated 
graft deterioration and implementation of Banff working groups.  American Journal 
of Transplantation.  2010 March; 10(3): 464-71. 
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Effects of Frequent Hemodialysis on Perceived Caregiver Burden:  Results from the 
Frequent Hemodialysis Network Trials.  
 
Rita S. Suri, Rita S. Suri MD MSc (1)(2), Brett Larive MS (3), Yoshio Hall MD (4), 
Paul Kimmel MD (5), Alan Kliger MD (6), Nathan Levin MD (7), Manjula Tamura MD 
(8), Glenn M. Chertow MD (8), and the Frequent Hemodialysis Network Trial Group. 
 
(1) Western University, London Ontario  (2) Centre Hospitalier de l'Université de 
Montréal, Montréal, Québec  (3) Cleveland Clinic, Cleveland, Ohio 
(4) Washington University, Seattle, Washington  (5) NIDDK 
(6) Yale Medical Group, New Haven, Connecticut  (7) Renal Research Institute New 
York  (8) Stanford University, Stanford, California 
 
Background:  Patients receiving hemodialysis often perceive a high degree of 
burden on their caregivers. We hypothesized that increasing hemodialysis 
frequency would result in higher patient perceptions of burden on their unpaid 
caregivers.  
 
Patients and Methods:  In two separate trials, we randomized 245 patients to 
receive in-center daily hemodialysis (6 days/week) or conventional hemodialysis (3 
days/week) and 87 patients to receive home nocturnal hemodialysis (6 
nights/week), or home conventional hemodialysis, for 12 months. We administered 
the 10-question Cousineau Perceived Burden Scale to participants with unpaid 
caregivers at baseline, 4 and 12 months after randomization. We compared 
changes in overall mean and individual question scores over time.  
  
Results:  One hundred and seventy-three of 245 (71%) and 80 of 87 (92%) 
randomized subjects in the Daily and Nocturnal Trials, respectively, reported having 
an unpaid caregiver. Relative to conventional dialysis, the 12-month change in 
mean perceived burden score with daily in-center hemodialysis was -2.1 (95% CI -
9.4 to +5.3, p=0.58). Relative to home conventional dialysis, the 12-month change 
in mean perceived burden score with home nocturnal dialysis was +6.1 (95% CI -
0.8 to +13.1, p=0.084). After multiple imputation for missing data in the Nocturnal 
Trial, the relative difference between groups increased to +9.4 (95% CI +0.55 to 
+18.3, p=0.038). In the Daily Trail, changes in perceived burden were negatively 
correlated with changes in the RAND-36 Physical and Mental Health Composite 
Scores, and positively correlated with changes in Beck Depression Index. 
 
Conclusion: Relative to conventional hemodialysis, in-center daily hemodialysis did 
not result in higher perceptions of caregiver burden.  There was a trend toward 
higher perceived caregiver burden among patients randomized to home nocturnal 
hemodialysis.  These findings may have implications for the adoption of and 
adherence to frequent hemodialysis. 
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Factors Associated with Persistent Pain in Hemodialysis Patients.  
 
Rita S. Suri, Ahraaz Wyne MD (1), Jessica M. Sontrop PhD (1), Sharon L Baker MD 
(1), William F. Clark MD (1), Rita S. Suri MD MSc (1) (2) 
 
(1) Western University 
(2) Centre Hospitalier de l'Université de Montréal 
Background: Persistent pain is highly prevalent in hemodialysis (HD) patients. We 
hypothesized that inadequate pain control in HD patients would be associated with 
psychiatric illness and under-prescription of analgesics by physicians.  
 
Methods: We surveyed a random sample of 189 HD patients from 4 Canadian 
academic HD units for pain, comorbidities, medications, preferences, anxiety 
(Spielberger State Trait Anxiety Inventory), depression (Beck Depression 
Inventory) and sleep (MOS Sleep Scale). To eliminate indication bias, we excluded 
65 patients not taking any analgesics (of these 41 had no pain and 25 had pain). Of 
the remaining 123, we compared 94 (76%) subjects with persistent pain despite 
analgesic use (Group A), to 29 (24%) controls whose pain was completely 
controlled on analgesics (Group B). 
 
Results: Demographics and comorbidities were similar between groups, except for a 
trend to more males in the group with persistent pain (59 vs 35%, p=0.06). 
Compared to those with controlled pain, patients with persistent pain had less 
anxiety (STAI=21 vs 24, p=0.02), but similar depression and sleep. There was no 
difference in the type of analgesics used (Group A, Group B: opioids 44, 48%; 
NSAIDs 12, 7%; acetaminophen 72, 69%; all p=NS). Opioid doses were similar 
(median morphine equivalent daily dose: Group A 5mg/d, GroupB 3mg/d, p=0.4), 
but those with persistent pain had a narrower interquartile range than those with 
controlled pain (FIGURE). Interestingly, most with persistent pain (76%) felt their 
physicians were addressing their pain, but only 31% would accept more analgesics 
if offered. Reasons for declining more analgesics included fears of: too many 
medications (38%), side effects (15%) and addiction (10%). 
 
Conclusions: We found that inadequate pain control was not associated with 
depression, insomnia, more anxiety, or physician inattention. Rather, most HD 
patients with persistent pain did not want more analgesics due to fear of 
polypharmacy and addiction. There is a need to educate patients about 
acceptability regarding analgesics and explore non-pharmacologic pain control 
strategies in HD patients.
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THE LONG-TERM SIGNIFICANCE OF DE NOVO DONOR-SPECIFIC ANTIBODIES IN 
PATIENTS WITHOUT HUMORAL REJECTION.  
 
James Lan, James Lan1 
Paul Keown2 
James Dong1 
Olwyn Johnston1 
David Landsberg1 
John Gill1 
 
1Division of Nephrology, Department of Medicine, University of British Columbia, 
Vancouver, CA 
2Department of Pathology and Laboratory Medicine, University of British Columbia, 
Vancouver, CA 
 
Background:  We previously reported results of a prospective study of 70 patients 
without pre-formed anti-HLA antibodies who were screened for the development of 
de novo anti-HLA antibodies at 0, 10, 20, 30, 60, 90, 180 and 365 days post kidney 
transplantation.  Although development of de novo anti-HLA antibody in 11 patients 
(8 with DSA) was associated with rejection, screening for antibodies did not predict 
development of acute rejection (AR) before clinical evidence of allograft dysfunction 
(Transplantation 2010: 89(2):178-84).  The current analyses report long-term 
follow up outcomes on the study participants who were alive with a functioning 
transplant at one year post transplant.  
 
Results:  Table 1 shows the long-term outcomes assessed, including graft survival, 
late humoral or late cellular rejection after the first post transplant year, MDRD 
eGFR, the change in eGFR after the first post transplant year, and proteinuria 
(>1000 mg/day), after a median follow up of 8.6 years.  Among the 7 patients with 
de novo DSA formation in the first year, 2/7 developed late humoral rejection 
versus 1/58 among those without de novo antibody.  Among the n = 5 patients 
with de novo DSA formation but did not develop late humoral rejection on follow 
up, the change in eGFR was similar to that in patients who never developed anti-
HLA antibodies (-4 ml/min/1.73m2).  In contrast, among the n = 2 patients with de 
novo DSA formation and subsequently developed late humoral rejection, one 
suffered graft loss, and the other had a 45 ml/min/1.73m2 drop in eGFR. 
 
Conclusion:  These findings suggest that the long-term significance of de novo DSA 
in the first year appears to be primarily as a risk factor for late humoral rejection.  
Independent of humoral rejection there was little clinical impact of de novo DSA in 
these low risk patients without pre-transplant anti-HLA antibody.  Larger studies 
are needed to define the clinical significance of de novo DSA in patients without 
humoral rejection. 
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Identification of candidate Sry-Related HMG Box-C (SOXC) signaling partners 
during renal development .  
 
Junzhuo Huang, Jez Huang, Paul Nelson, Michel Arsenault, Monique Saleh, Shiva 
Arora, Kevin Lin, Jonathon Spears, Glenda Wright, Sunny Hartwig 
 
Department of Biomedical Sciences, Atlantic Veterinary College, University of Prince 
Edward Island, Charlottetown, PE, C1A 4P3, Canada 
 
SOX transcription factors play master regulatory roles in a multitude of 
developmental processes, including stemness, male differentiation, chondrogenesis, 
neurogenesis, gliogenesis, as well as development of the neural crest, spinal cord 
and heart. However, their function in the developing kidney is largely undefined. All 
SOX proteins recognize a similar core DNA binding motif, and a given cell type can 
co-express a number of SOX factors. Despite weak DNA binding specificities, 
individual SOX proteins recognize different target genes. Target gene specificity is 
thought to be attributable in part, to the formation of multi-protein complexes 
comprised of a SOX protein and cell-specific cofactors at gene promoters or 
enhancers. To date, only a limited number of Sox protein partners have been 
identified.  
 
We have recently demonstrated that all three highly-related members of the SoxC 
subfamily (Sox4, Sox11, and Sox12) are strongly expressed in nephron progenitor 
cells and their derivative nephrogenic structures during renal development, and we 
have demonstrated an essential role for Sox4 during renal development in vivo. As 
a first step towards identifying potential SOXC co-factors during embryonic kidney 
development, we compiled a comprehensive list of all proteins shown to interact 
with SOX family members to regulate transcription in vitro. We then expanded the 
list to include highly homologous members of the same family or subfamily. Next, 
we performed RT-PCR and qPCR for candidate partner genes at multiple time points 
of renal development. Candidate SoxC partner genes that exhibited strong renal 
developmental expression patterns included members of the Dlx, Pou, Pax, Ube, 
and Med families of transcription factors. Future experiments include crosslinking 
protein interaction analyses and pull-down assays to identify protein-protein 
interactions in vitro.  
 
Results from this work will elucidate the molecular mechanisms by which SoxC 
proteins regulate transcription during renal development in vivo. 
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EFFECT OF DIETARY SODIUM RESTRICTION ON PROGRESSION OF CHRONIC 
KIDNEY DISEASE.  
 
Andrea Mazarova, Marcel Ruzicka Ayub Akbari 
 
Objective: To determine the effect of sodium restriction on decline in estimated 
glomerular filtration rate (eGFR) in patients with advanced CKD.   
 
Methods: We performed a retrospective study using prospectively collected data 
from January 2010 to April 2012. All patients with CKD stage 4 and 5 who had at 
least one 24-hour urinary sodium measurement performed and at least two eGFRs 
calculated (using the MDRD formula) were included in the study. Patients were 
divided into three groups based on 24-hour urinary sodium: low sodium diet (LSD) 
group (< 100 mmol/day), medium sodium diet (MSD) group (100-150 mmol/day), 
and high sodium diet (HSD) group (>150 mmol/day).  
Primary end point: change in eGFR calculated as change per year.  
Secondary end point: progression to ESRD requiring any type of renal replacement 
therapy.  
 
Results: We included a total of 272 patients (102 LSD, 102 MSD and 68 HSD). The 
mean follow-up was 1.02 years. The mean change in eGFR from baseline was -1.2 
ml/min/1.73m2/year in LSD, -2.2 ml/min/1.73m2/year in MSD and -3.0 
ml/min/1.73m2/year in the HSD group (P=NS). Thirty one patients (30.4%) from 
LSD, 28 patients (27.5%) from MSD and 21 patients (30.9%) from HSD progressed 
to ESRD during the follow-up period. Urgent start of RRT was observed in 9 patients 
(8.8%) from LSD, 8 patients (7.8%) from MSD and 11 patients (16.2%) from HSD 
(P=NS). 
 
Conclusion:  We found a trend towards an accelerated progression of CKD in 
patients on high sodium diet compared to patients on low sodium diet. Patients 
from the HSD group tended to start RRT urgently more often as opposed to patients 
from LSD and MSD groups. Neither of these has reached statistical significance 
which may be related to short follow up and power of the study. The study is 
ongoing to achieve the required level of statistical power.  
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A novel mutation for cystic kidney disease   
 
Joseph Ly, 1 University of Toronto, Toronto, Ontario, Canada 
2 Samuel Lunenfeld Research Institute, Toronto, Ontario, Canada 
3 University Hospital Benjamin Franklin, Berlin, Germany 
4 Centre for Modeling Human Disease, Centre for Modeling Human Disease 
5 Hospital for Sick Children, Toronto, Ontario, Canada 
6 Feinberg School of Medicine at Northwestern University, Chicago, Illinois 
7 Feinberg Cardiovascular Research Institute, Chicago, Illinois 
 
Background: Cystic kidney diseases represent the primary genetic cause of ESRD, 
contributing up to 5% of incident cases.  Although a number of mutations in genes 
have been identified, the list is incomplete.   Here, we undertook an ENU-based 
forward genetics approach to identify new genes responsible for cystic disease.   
 
Method: Mutagenized C57BL/6J male mice were bred with wild-type C3H/HeJ 
female mice. The kidneys of offspring were phenotyped histologically to identify 
cystic mouse mutants.    
 
Results: A single dominantly inherited genetic trait causing renal cysts was 
identified and mapped to chromosome 6qA1.  Mice heterozygous for the mutant 
C57BL/6J region demonstrate variable and often striking glomerular cysts.  Tubular 
cysts occur at a lower frequency.  Homozygous mutants die at P0 and 74% of them 
already exhibit both tubular and glomerular cysts.  The tubular epithelium of 
mutant mice shows apical-basolateral mislocalization of tubular proteins and 
randomized mitotic spindles.  Homozygotes display “kinked” tails and disoriented 
inner ear hair cells, phenotypes consistent with a planar cell polarity defect, which 
is associated with renal cystic disease.  Using genome-wide SNP linkage analysis to 
locate the critical region and whole-exome next-generation resequencing, we 
identified a transversion mutation in a novel gene that has been shown to inhibit 
proliferation in human tissues.  Using immunoprecipitation followed by mass 
spectrometry, we identified Stub1 as an interacting partner. Stub 1 is a component 
of the ubiquitin proteasome whose substrate is P53.  In support of this finding, 
mutant kidney homogenates contained similar levels of P53 transcripts but lower 
protein levels compared with wild-type littermates.  This led to a substantial 
reduction of both P21 transcript and protein expression, a potent inhibitor of G1 
progression through the cell cycle.   
 
Conclusion:  Taken together, we report a novel mouse model of renal cyst disease 
due to a mutation in a gene that appears to be involved in ubiquitination of cell 
cycle proteins.
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The transcription factor Sry-Related HMG Box-4 (SOX4) is required for normal renal 
development in vivo.  
 
Michel Arsenault, Michel Arsenault, Jez Huang, Monique Saleh, Yuan Miao, Martin 
Kann, Carlos Lopez, Jonathan Spears, Alfonso Lopez, Glenda Wright, Sunny Hartwig 
 
Department of Biomedical Sciences, Atlantic Veterinary College, University of Prince 
Edward Island, Charlottetown, PE, Canada 
 
Department of Pediatrics, Harvard Medical School, Boston, MA, United States 
Background: The DNA-binding nuclear transcription factor Wilms' Tumor 
Suppressor-1 (WT1) plays an essential role in nephron progenitor cell (NPC) 
differentiation during renal development in humans and mice; however, the gene 
targets that mediate WT1 function in vivo are largely undefined. Genome-wide 
location analysis using chromatin immunoprecipitation coupled to microarray (ChIP-
chip) in embryonic mouse kidney tissues identified all three members of the Sry-
related HMG box (Sox)-C subfamily - Sox4, Sox11 and Sox12 : as gene targets 
bound by WT1 in vivo. Sox genes play master roles in fate determination of specific 
cell types in a multitude of developmental processes, however, SoxC function 
during renal development has not been investigated. 
 
Results: While all three SoxC genes are expressed in NPCs, Sox4 exhibits strongest 
and most specific expression in NPCs throughout renal development. We therefore 
investigated the role of Sox4 in NPC fate by conditionally ablating Sox4 function in 
NPCs (Sox4 NPC-/- mice). Six2Cre-mediated removal of Sox4 activity from NPCs 
leads to reduced nephron number and premature termination of nephrogenesis at 
birth. Postnatally, Sox4 NPC-/- kidneys exhibit multifocal, tubular degeneration and 
proteinosis, interstititial nephritis and severe segmental to global glomerulopathy 
by 3 weeks, progressing to renal failure within 5 months. 
 
Conclusions: We have identified SoxC genes as novel transcriptional targets of WT1 
in the developing kidney, and show that at least one SoxC member, Sox4, plays an 
essential role in controlling renal development in vivo. 
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A RAPID, COST-EFFECTIVE AND ACCURATE METHOD FOR QUANTITATION OF 
TOTAL GLOMERULAR NUMBER IN EMBRYONIC MOUSE KIDNEYS.  
 
Michel Arsenault, Michel Arsenault, Yuan Miao, Jonathan Spears, David Sims, 
Glenda Wright, Sunny Hartwig 
 
Department of Biomedical Sciences, Atlantic Veterinary College, University of Prince 
Edward Island, Charlottetown, PE, Canada 
 
Defects in nephrogenesis and ureteric branching result in Congenital Anomalies of 
the Kidney and Urinary Tract (CAKUT). With an incidence of 1:400, CAKUT 
constitute one of the most frequent birth defects in humans, and a major cause of 
childhood renal failure. These pleiotropic malformations comprise a multitude of 
renal phenotypes including renal agenesis, hypoplasia and renal dysplasia, 
associated with obstructive anomalies of the ureter. CAKUT are predicted to have 
different genetic origins, however their molecular pathogenesis are poorly 
understood. Nephron deficiency is a hallmark feature of CAKUT. Low nephron 
endowment - although asymptomatic early in life - is associated with adult-onset 
hypertension, a leading cause of coronary heart disease, stroke, and renal failure in 
North America. Mouse models of impaired nephrogenesis and nephron endowment 
provide an important framework for understanding the origins of human kidney 
disease.  
 
Current methods of quantitating nephrons in mouse models of kidney disease 
include (i) the gold standard physical disector method which is accurate but time-
consuming and expensive and (ii) estimation of glomerular number from a few 
tissue sections which is inexpensive and rapid, but less accurate.  Here, we 
introduce an accurate, cost-effective, rapid and accessible digital disector method of 
quantitating total glomerular number in murine kidneys.  The established workflow 
is as follows: Embryonic day (E)17.5 kidneys are fixed and paraffin embedded 
followed by 5 micron exhaustive sectioning with 30 : 40 sections serially mounted 
per slide. Glomeruli are identified by peanut agglutinin (PNA) staining. Digital 
images of each stained section are acquired via automated image capture. Images 
are stacked and aligned into a 3D composite using the ImageJ TrakEM2 plugin. A 
digital semi-automated disector method is used to ensure that each glomerulus is 
captured only once.  In summary, we present the digital disector method as a rapid 
and cost-effective alternative for accurate quantitation of glomerular number.
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VASCULAR HEALTH MARKERS AS PREDICTORS OF AVF SUCCESS.  
 
Jennifer MacRae, Jennifer M MacRae *^, SB Ahmed*, BR Hemmelgarn*, Todd 
Anderson^ 
*Division of Nephrology, Faculty of Medicine, University of Calgary, Calgary, AB 
^ Department of Cardiac Sciences, University of Calgary, Calgary, AB 
 
Background:  Unfortunately anywhere from 30 to 50% of AVF will fail prior to their 
use for hemodialysis either due to lack of vessel maturation or spontaneous 
thrombosis. A better understanding of the vasculature may help predict those at 
highest risk of AVF failure.  The primary objective of this study was to determine if 
arterial stiffness (pulse wave velocity, PWV) and endothelial function markers (flow 
mediated dilation FMD, and peripheral arterial tonometry, PAT, in CKD patients 
referred for access creation was predictive of successful maturation.   
 
Methods:  A prospective cohort of 28 patients with an eGFR < 20 ml/min/1.73m2, 
who were expected to progress to hemodialysis underwent FMD, PWV, PAT testing 
one week prior to AVF creation. AVF success was defined as maintaining patency 
and achieving maturation. Post operative fistula assessment was done at 8 weeks 
to evaluate maturation status.  
 
Results:  The median age was 72 years (62 - 78), 75% males, GFR 15 ml/min (12 : 
18) with co-morbidities of hypertension (100%), diabetes (56%), dyslipidemia 
(62%) and CAD (50%).  20 patients had successful AVF surgery and a mature AVF 
at 8 weeks.  Of the unsuccessful AVF (8/28, 30%): 3 thrombosed, 4 failed to 
mature, and 1 ligated at 6 weeks due to steal.  Vascular health parameters are 
depicted in Table 2.  After adjusting for age, sex and GFR, only PAT was associated 
with AVF success (for every 0.1 increase in PAT the odds of AVF success increased 
by a factor of 1.75; p=0.02). 
 
Conclusion: In this exploratory study we found that microvascular endothelial 
function as measured using PAT was associated with subsequent successful AVF 
maturation and function.   
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SMAD3-DEPENDENT AND INDEPENDENT PATHWAYS IN PODOCYTE DE-
DIFFERENTIATION. 
 
Ayesha Ghayur, Ayesha Ghayur, Limin Liu, Peter J Margetts 
 
Introduction: Podocyte de-differentiation is a cardinal feature in most proteinuric 
diseases. Transforming growth factor beta (TGFB) is associated with proteinuria, 
fibrosis, and chronic kidney disease. We assessed the role of the TGFB / SMAD 
signaling pathway in podocyte cell injury. 
 
Methods: We induced glomerulonephritis in SMAD3+/+ and SMAD3-/- mice using 
an antibody against glomerular basement membrane (anti-GBM). We measured 
proteinuria and podocyte effacement by electron microscopy. Glomerular 
expression of nephrin, synaptopodin, alpha smooth muscle actin (SMA) and desmin 
were measured by immunohistochemistry or by PCR of laser captured tissues. In 
cultured podocytes, we blocked SMAD2 and SMAD3 by siRNA and measured the 
expression of nephrin, synaptopodin, SNAIL1, and alpha smooth muscle actin by 
Western blot and PCR. 
 
Results: Anti-GBM antibodies induced significant glomerulonephritis and proteinuria 
in SMAD3+/+ mice. Glomerulonephritis was less pronounced in SMAD3-/- mice and 
proteinuria was about 50% of that seen in the wild type mice. There was similar 
podocyte effacement and downregulation of glomerular synaptopodin and nephrin 
in the SMAD3+/+ and SMAD3-/- mice. There was evidence of podocyte de-
differentiation in both SMAD3+/+ and SMAD3-/- mice with increased alpha-SMA 
and SNAIL1 expression. In podocyte cell culture, TGFB downregulated nephrin and 
synaptopodin, and this effect was not blocked by siRNA against SMAD2, SMAD3 or 
both SMAD2/3. TGFB induced SNAIL1 and alpha SMA was also not blocked by 
SMAD siRNA. 
 
Conclusion: Podocyte de-differentiation and proteinuria was found in both 
SMAD3+/+ and SMAD3-/- mice and is only partly SMAD3 dependent. 
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DIALYSIS AND LIKELIHOOD OF TRANSPLANTATION BY SOCIOECONOMIC STATUS 
AMONG CANADIAN CHILDREN WITH KIDNEY FAILURE.  
 
Susan Samuel, Bethany Foster, McGill University 
R. Todd Alexander, University of Alberta 
 
Background: It is not known if the management of Canadian children with end-
stage renal disease (ESRD) differs by socioeconomic status. We compared initial 
modality of renal replacement therapy (RRT; hemodialysis, peritoneal dialysis, pre-
emptive kidney transplant), time spent on dialysis and likelihood of transplantation 
by socioeconomic status among children with incident ESRD in Canada. 
 
Methods: We used a population-based retrospective cohort design utilizing data 
from the national organ failure registry and administrative health databases. 
Pediatric patients (age <18) initiating RRT in Canada between 1992 and 2010 were 
followed until death, date of last contact, or study end (December 31, 2010). 
Median neighbourhood income (classified by quintile) was used as a measure of 
socioeconomic status by linking 2001 Statistics Canada census data with postal 
codes for the patients’ residences. Likelihood of transplantation by income quintile 
was examined using Cox proportional hazards models adjusting for gender, 
ethnicity, distance to nearest pediatric care center, etiology of ESRD and age at 
onset of ESRD. 
 
Results: 1192 paediatric patients (median age at RRT: 12.9 years; IQR 7.7-
15.7)initiated RRT during the study period and had a known income quintile (even 
distribution across quintiles; ranging from 18.6% in the middle quintile to 21.4% in 
the lowest quintile). Hemodialysis was the initial RRT modality in 49.6% of those in 
the lowest quintile and decreased for each quintile to 35.7% for those in the highest 
income quintile (p = 0.01). Those in the lowest quintile had a longer median time 
on dialysis before first kidney transplant: 1.2 years (interquartile range (IQR) 0.5-
2.6) compared to those in the highest quintile: 0.8 years (IQR 0.3-1.7) (p = 0.03). 
Compared to those in the highest quintile, those in the lowest quintile were 24% 
less likely to receive a living donor transplant (adjusted hazard ratio (HR): 0.76; 
95% CI (confidence interval) 0.56-1.04) and 20% less likely to be transplanted at 
any point in time (adjusted HR: 0.80; 95% CI 0.65-0.97). 
 
Interpretation: Canadian children in the lowest income quintile spent longer on 
dialysis and were less likely to receive a kidney transplant compared to children in 
the highest income quintile.  Further evaluation is needed to determine barriers to 
transplantation among children with a lower socioeconomic status. 
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LONG-TERM USE OF RITUXIMAB IN CHILDREN WITH PREDNISONE AND 
CALCINEURIN-INHIBITOR-DEPENDENT IDIOPATHIC NEPHROTIC SYNDROME.  
 
Pietro Ravani, Pietro Ravani, MD, PhD for the AKDN, U of Calgary, Alberta, Canada 
Gianmarco Ghiggeri, MD, PhD for the Paediatric Nephrology Collaboration of the 
Italian Society of Nephrology 
 
In children with dependent forms of idiopathic nephrotic syndrome rituximab can 
maintain short-term remission with complete withdrawal of prednisone and 
calcineurin-inhibitors. Long-term effects of rituximab, including number of repeated 
infusions, are unknown.  
 
We treated with rituximab 46 consecutive children with dependent forms of 
idiopathic nephrotic syndrome lasting for at least one year (6.3±4.1 years), who 
were maintained in remission with oral prednisone and calcineurin inhibitors. 
Children were on average 10 year-old and had normal kidney function. During a 
median follow-up of three years (range 1-5) these children received 1-5 rituximab 
courses. Oral agents were tapered after each infusion, and completely withdrawn 
within 45 days. 
 
Rituximab was well tolerated. Six-month probabilities of remission without oral 
agents were 48% after the first infusion and 37% after subsequent infusions. At 
one and two years respectively 20% and 10% of children were still in remission. 
Median time intervals between complete oral-agent withdrawal and relapse 
(proteinuria or need to reintroduce either oral agent) were 5.6 and 8.5 months 
respectively following the first and subsequent courses. Time to reconstitution of 
CD20-positive cells correlated with the duration of remission, but was not 
associated with variation in FcyR, CD20 or SMPDL-3B polymorphisms. Podocyte Src 
phosphorylation was similar following exposure to serum of patients or normal 
controls.  
 
Rituximab can be safely and repeatedly used as prednisone and calcineurin-
inhibitor-sparing therapy to maintain remission in a considerable proportion of 
children with dependent forms of idiopathic nephrotic syndrome. Further research is 
needed to identify patients who will benefit most from rituximab therapy.  
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CHANGING NEEDS FOR INFORMATION AND SUPPORT IN AN ONLINE SYSTEM FOR 
PARENTS OF CHILDREN WITH KIDNEY DISEASE.  
 
Maury Pinsk, Maury N. Pinsk and  David B. 
Nicholas 
 
Background: Paediatric chronic kidney disease is psychologically, financially and 
physically demanding on parents providing care. Many parents feel isolated because 
of the rarity of the condition; geographic isolation confounds this perception in 
Canada. Many parents seek assistance online for both information and social 
support. This study examines an online portal “Ability Online” that provides these 
functions to a diverse group of parents. 
 
Methods: Transcripts were reviewed from participants in the online system to 
generate semi-structured interviews focused on technology and social support. 
Telephone interviews were then conducted with an experienced user group. 
Participant experiences were evaluated using Descriptive Interpretation as a 
qualitative methodology, enriched with assessments of demography, social support 
quality, stress and satisfaction as a caregiver. 
 
Results: Many parents experience a progression through which their needs for 
knowledge and support change over time. Technology parallels to provide those 
resources are discussed. 
 
Conclusions: Web developers should account for the changing needs of participants 
in designing such online support networks, and minimize the reasons that 
participants fail to adopt, or terminate their online experiences. 
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NEPHROLOGIST’S OPINIONS ON OUTPATIENT FOLLOW-UP AFTER 
HOSPITALIZATION WITH ACUTE KIDNEY INJURY.  
 
Matthew James, Neesh Pannu 
Divya Karsanji 
Robert R Quinn 
Brenda R Hemmelgarn 
Pietro Ravani 
Braden J Manns 
 
Introduction:  Several recent publications have reported long-term adverse 
outcomes after hospitalization with acute kidney injury, but very little is currently 
known about the patient factors that influence the likelihood of outpatient follow-up 
with a Nephrologist.  
 
Methods:  We distributed an electronic survey of clinical vignettes through the 
Canadian Society of Nephrology newsletter to Canadian Nephrologists.  Survey 
participants were asked the likelihood they would follow patients as outpatients 
after hospitalization with acute tubular necrosis in several different scenarios.  Age, 
presence of comorbidities, severity of kidney injury, and recovery of kidney function 
were varied between scenarios.  Responses were measured on a modified Likert 
scale anchored at 1 (definitely not) and 5 (definitely would). Results were analyzed 
using ordinal logistic regression. 
 
Results: 145 nephrologists responded to the survey, 70% of whom worked in an 
academic centre.  The odds of following-up a patient 80 years of age were 27% 
lower (OR 0.73, 95% CI 0.54-1.01) than a patient 60 years of age.  Pre-existing 
stage 3 chronic kidney disease and the receipt of temporary dialysis were 
associated with a 43% (OR 1.43, 95%CI 1.14-1.82) and 57% (OR 1.57, 95%CI 
1.33-1.87) increase in the odds of follow-up, respectively.  Nephrologists were 3 
times more likely to arrange outpatient follow-up for patients with a serum 
creatinine 20% above previous baseline at hospital discharge compared to patients 
who experienced full recovery of kidney function (OR 3.27, 95% CI 2.64-4.06).  
The odds of outpatient follow-up were 10-fold higher (OR 10.13 95% CI 6.90-
14.87) in patients whose kidney function was 60% above their baseline value at 
hospital discharge. 
 
Conclusions: Age, comorbidity, the need for temporary dialysis, and most 
importantly, kidney function at the time of hospital discharge, were the most 
influential factors determining the likelihood of outpatient follow-up by a 
nephrologist in individuals hospitalized with acute kidney injury.  
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THE IMPACT OF A DEDICATED TEAM ON LIVING ORGAN DONATION  
 
Marie-Chantal Fortin, Céline Durand, HéloÃ¯se Cardinal, Jo-Ann FugÃ¨re, Michel R. 
PÃ¢quet, Marie-Chantal Fortin 
 
Background: Living kidney transplantation (LKT) offers the best medical outcomes 
for organ recipients. Historically, our centre had a low rate of LKT (between 10% 
and 20% of all renal transplantations performed). In 2009, in an effort to increase 
living organ donation (LOD), a dedicated team was created. Its mandate was to 
promote LOD at our centre and at referring centres, to coordinate assessments of 
living organ donors, to facilitate the process, and to ensure long-term follow-up 
after the donation. The aim of this study was to document the impact of this team 
by comparing LOD rates at our hospital from 2005 to 2008 and from 2009 to 2012. 
 
Methods: Using our electronic database, we conducted a retrospective analysis of 
all living organ donors who contacted our centre from 01-01-2005 to 31-12-2008 
and from 01-01-2009 to 31-12-2012. Follow-up was conducted until 18-01-2013. 
 
Results: During the 2005:2008 period, 191 individuals interested in donating a 
kidney to 150 recipients contacted our centre (an average of 1.27 donors per 
recipient). A total of 50 renal transplantations were performed using organs from 
these living donors (26.2%). During the 2009:2012 period, 305 individuals 
(including 13 altruistic donors) interested in donating a kidney to 202 recipients 
contacted our centre (an average of 1.5 donors per recipient). A total of 59 
(19.8%) renal transplantations were performed using organs from these living 
donors, including 7 LKTs through the LDPE. Roughly a third (32.9%) of the 
potential donors are still waiting for an assessment or are in the process of being 
evaluated. 
 
Conclusion: The implementation of a dedicated LOD team increased by 59.7% the 
number of potential donors who contacted our centre, resulting in 18.0% more 
LKTs. These data support the creation of dedicated LOD teams to increase LKT. 
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TRANSPLANT PROFESSIONALS’ VIEWS ON THE ETHICAL CHALLENGES 
ASSOCIATED WITH ALTRUISTIC UNBALANCED PAIRED KIDNEY EXCHANGE.  
 
Marie-Chantal Fortin, Céline Durand, Andrée Duplantie, Marie-Chantal Fortin 
 
Background: Kidney transplant recipients (R) in the O blood group are at a 
disadvantage when it comes to kidney exchange programs (KEPs), because they 
can only receive organs from O donors (D) whereas O D are universal. A way to 
remedy this situation is through altruistic unbalanced paired kidney exchange 
(AUPKE), in which a compatible pair consisting of an O D and a non-O R is invited 
to participate in a KEP. The aim of this study was to gather empirical data about 
transplant professionals’ views on the ethical challenges associated with AUPKE. 
 
Methods: 19 transplant professionals working in 4 Canadian transplant programs 
took part in semi-structured interviews. The content of these interviews was 
analyzed using a qualitative data analysis method. 
 
Results: The ethical issues raised by the transplant professionals can be divided into 
three categories: (i) societal; (ii) physician-related; (iii) patient-related. At a 
societal level, AUPKE was seen as a way to increase the fairness of KEPs, since it 
helps O R. Most respondents were in favour of offering benefits to compatible pairs 
such as a better organ, a reasonable time frame to find a match, and local organ 
retrieval. In terms of physicians, respondents were concerned about possible 
conflicts of interest, the manner in which AUPKE is broached with compatible pairs, 
and anonymity between pairs. In terms of patients, respondents raised concerns 
about informed consent, the meaning of the gift exchange for compatible pairs, and 
the impact of AUPKE on the donor/recipient relationship. 
 
Discussion: The transplant professionals in this study viewed AUPKE as a way to 
make KEPs fairer for O R. However, AUPKE also raises several ethical issues that 
should be factored into policies and guidelines 
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ASSOCIATION BETWEEN VASCULAR ACCESS AND SURVIVAL AMONG ELDERLY 
PATIENTS ON HEMODIALYSIS PATIENTS IN CANADA.  
 
Joyce Chenzi Zhang, Joyce C. Zhang 2,3, Ahmed A. Al-Jaishi, 1,2, Yingbo Na4, 
Louise Moist1,2,3 
 
1 Department of and Epidemiology and Biostatistics, Western University, London, 
Ontario, Canada 
2 Kidney Clinical Research Unit, London Health Sciences Centre, London, Ontario, 
Canada 
3 Schulich School of Medicine and Dentistry, Western University, London, Ontario, 
Canada 
4 Canadian Institute for Health Information and Canadian Organ Replacement 
Register, Toronto, Ontario, Canada 
 
Background and Objectives:  Clinical guidelines often fail to address the highly 
complex issue of vascular access choice in elderly chronic hemodialysis patients. 
Our objective was to examine the association between type of vascular access and 
patient survival by age category among patients on hemodialysis between 2001-
2010 and to describe the vascular access trends among the elderly in the recent 
decade in Canada.  
 
Methods:  Data from the Canadian Organ Replacement Registry was used to 
examine the association between vascular access type and patient survival among 
patients < 65, 65-74, 75-85, and >85 years using a Cox proportional hazard model 
in hemodialysis patients between 2001 and 2010.    
 
Results: In our study (n=39,721), the cohort consisted of 58% of those <65, 27% 
between 65-74, 25.9% between 75-85, and 2% >85 years of age and 20.8, 22.1, 
20.1 and 15.1% of patients in each category initiated hemodialysis with 
arteriovenous accesses (fistula or graft), respectively. Incident arteriovenous access 
use was associated with improved survival across all age categories compared to 
those using catheters; Hazard Ratios of (HR) 0.67 (95% CI 0.62, 0.72), 0.76 (95% 
CI 0.63, 0.91), 0.77 (95% CI 0.64, 0.93), and 0.73 (95% CI 0.56, 0.96) were 
reported for patients <65, 65-74, 75-85 and >85 years respectively, with persistent 
benefit after adjustment for patient variables. Between 2001 and 2010 
arteriovenous access use declined by 14.6, 14.3, 13.3 and 13% among those <65, 
65-74, 75-85 and >85 years respectively. The utilization of arteriovenous accesses 
continues to decline among existing hemodialysis patients from 2001 to 2010, with 
fewer older patients using such accesses compared to their younger counterparts.  
 
Conclusions: In Canada, the use of arteriovenous accesses is consistently 
associated with improved survival across all age categories, including in the very 
elderly. Age in itself should not be considered as a barrier to arteriovenous access 
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IMPACT OF BASILIXIMAB INDUCTION IN LOW IMMUNOLOGICAL RISK RENAL 
TRANSPLANT RECIPIENTS RECEIVING STANDARD DOSE TACROLIMUS.  
 
Geetha Pillai, Geetha Pillai, Christa Connolly, Christine Ibrahim, Cathy Burger, 
Christine Ribic, Azim Gangji, Division of Nephrology, McMaster University, 
Hamilton,Ontario, Canada 
 
Background: Recent KDIGO guidelines recommend the use of an interleukin-2 
receptor antagonist (IL2RA) as an induction agent in low risk transplant recipients. 
Although the Symphony trial demonstrated improved renal function with IL2RA 
induction with low dose tacrolimus, the benefit of IL2RA induction with standard 
dose tacrolimus remains unclear.  
 
Objective: The current study assessed the impact of basiliximab induction with 
standard dose tacrolimus on renal outcomes in low immunological risk patients. 
 
Methods: A total of 147 consecutive incident transplant recipients were screened 
via a retrospective chart review of which 117 were included.  Twelve month 
outcomes assessed included:  renal function, biopsy proven acute rejection (BPAR), 
graft and patient survival, incidence of new onset diabetes mellitus (NODAT) and 
infections.  Continuous and binary outcomes were assessed using the student’s t-
test and Fisher’s exact test respectively.  P value < 0.05 was statistically 
significant.  
  
Results: There was no significant difference in creatinine clearance at 12 months, 
however there was a greater number of BPAR events in the non-induction group (p 
= 0.007) (Table 1). 
  
Conclusion:  Basiliximab induction with standard dose tacrolimus regimen does not 
offer a benefit in creatinine clearance however there was a significant reduction in 
overall BPAR events at 12 months. To find out whether reduction in BPAR leads to 
improved graft outcomes, larger prospective studies with longer follow-up of at 
least five years would be required.



AGM 2013  
Montréal 

 

#070 
ABSTRACTS - POSTER PRESENTATION 

INFECTION RATES AND ASSOCIATED PATHOGENS IN PATIENTS ON NOCTURNAL 
HOME HEMODIALYSIS OVER A SIX YEAR PERIOD.  
 
Marisa Battistella, Flynn D’Souza 
Karthic Tennakore 
Cynthia Bhola 
Charmaine Lok 
Christopher Chan 
 
Infection is a common and serious complication in hemodialysis patients; however 
the rates and type of infections in Nocturnal Home Hemodialysis (NHD) patients has 
not been reported.   The purpose of this study was to determine the type and rate 
of infections seen in NHD patients over a six-year period.  
 
We conducted a retrospective analysis on NHD patients from the University Health 
Network- Toronto General Hospital who had a blood  culture and sensitivity drawn 
for clinical suspicion of infection between January 2006 and December 2011. On 
average the unit cares for approximately 100 patients. Laboratory data, prescribed 
antibiotics and clinical demographics were abstracted from electronic and clinical 
charts.  The primary outcome included the rate of exit site infections and 
bacteremia reported in NHD patients according to both Health Canada (HC) and 
Centre for Infectious Diseases (CID) definition and the type of microorganism 
associated with each infection.   Other outcomes included other types of infections 
(including graft/fistula) and the microorganisms reported for each of these 
infections. 
 
A total of 141 patients had cultures performed (prior to treatment) but only 64 
patients had true infections. A total of 187 infections in 64 patients over the 6 years 
were found with the majority of patients having bacteremia infections. 
Approximately 12 patients per year had bacteremia and some patients had more 
than one infection per year.  Coagulase Negative Staphlococci and Staphylococcus 
aureus were the most common infecting organisms for bacteremia.  Other common 
infections included exit site and urinary tract infections, both occurring in less than 
5 patients per year. 
 
Bacteremia is common in NHD patients, occurring in approximately 10% of patients 
per year while all other types of  infections occur in less than 5% of patients per 
year. The management of these infections and their outcomes are not known and 
further evaluation will be performed in this subset of patients.    
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PHARMACY-DRIVEN STRATEGIES TO ASSIST WITH MEDICATION ADHERENCE IN 
THE DIALYSIS POPULATION.  
 
Marisa Battistella, Rosalyn Fleites 
Rachel Wong 
Vanita Jassal 
 
Research assessing barriers to adherence in hemodialysis patients is lacking. These 
gaps include a lack of understanding of the reasons that lead patients to be non-
adherent and the ways in which health care providers can help patients to be more 
adherent to therapy.  
 
The objectives of this study was first to validate a medication adherence survey; 
and to produce a survey that will determine pharmacist driven strategies that will 
increase medication adherence of dialysis patients. 
 
A medication adherence questionnaire was developed based on a literature search 
and focus group meetings with 8 patients and 4 health care providers. A sample of 
5 hemodialysis patients was selected on the basis of their ability to communicate 
well with staff, and their willingness to participate in repeat evaluation of the 
questionnaire. Each patient was interviewed after completing the questionnaire and 
asked to comment on the time taken to complete the questionnaire, the ease of 
completion and the clarity of the questions. The questionnaire was revised and 
retested on an iterative basis for a total of three cycles.  The questionnaire was 
then validated by testing 20 patients at the two extremes of adherence. No gold 
standard for adherence monitoring exists so we relied on the opinions of the health 
team. Three disciplines (MD, nursing and dietician) each rated all patients. Patients 
consistently rated as extremely good or extremely poor adherence by all three 
disciplines were asked to participate. The questionnaire was valid as the scores 
distinguished, without error, patients in each of the extreme groups. Furthermore, 
the questionnaire was tested by asking 5 healthcare professionals to review and 
comment on the questionnaire. We present the validated questionnaire that has 
been successfully administered in 70% of eligible patients. Evaluation of the data 
from the questionnaire will allow the investigators to implement strategies for 
increasing medication adherence.   
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MICROBIOLOGY AND RESISTANCE PATTERNS OF PERITONEAL DIALYSIS 
ASSOCIATED PERITONITIS (PDAP) IN CHILDREN IN MANITOBA.  
 
Samantha Witt, Samantha Witt MD 
Allison Dart MD MSc FRCPC 
Jared Bullard MD FRCPC 
Department of Pediatrics and Child Health, University of Manitoba, Winnipeg, 
Manitoba, Canada 
 
Peritonitis is a serious complication affecting peritoneal dialysis (PD) patients.  
 
Objectives: To assess local peritoneal dialysis associated peritonitis (PDAP) 
microbiology and resistance patterns in order to evaluate the efficacy of the current 
empiric antibiotic protocol (Cefazolin/Ceftazidime). Clinical risk factors and modality 
survival were also evaluated. Methods: A retrospective analysis of all prevalent PD 
patients (<18 years) treated at the local Children's Hospital between 1992-2010 
was conducted (N=69).  Logistic regression models evaluated the effects of 
exposure variables on PDAP risk. Modality survival was evaluated by Kaplan Meier 
(KM) statistics.  
 
Results: 68 cases of PDAP occurred in 30 patients.  The median time to first PDAP 
was 7 months and average rate was 1 episode per 15 patient months. Most 
common organisms were Staphylococcus aureus (17.7% ;18% methicillin 
resistant), Enterobacter cloacae (16.2%; 20.0% extended spectrum ÃŸ-lactamase 
producing), and coagulase negative staphylococci (14.7%; 50% oxacillin resistant). 
Pseudomonas aeruginosa was not isolated. Gram negative infections were more 
common in younger children (57% <1 year, 68.2% 1-5 years), whereas Gram 
positive infections were more common in older youth (63.6% 11-14 years, 84.6% 
>15 years).  Clinical factors associated with PDAP included age (odds ratio (OR) = 
0.90; 95% CI = 0.83-0.98), g-tube (OR = 3.2; 95% CI 1.16-8.85) and urban vs. 
rural residence (OR = 0.29, 95% CI = 0.11-0.80).  KM statistics demonstrated a 
50% risk of modality failure in children with PDAP at 2 years, in comparison to only 
20% in those without.  
 
Conclusions: Pediatric PD patients are at risk for PDAP, with significant resistance 
rates to currently used empiric antibiotics.  The absence of P.aeruginosa infections 
suggests initial antibiotic coverage for this organism may not be necessary.  Risk 
factors include young age, g-tube and rural residence.  Additional education and 
interventions should be targeted to these sub-populations to modify this risk.
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EXPOSURE TO PRE-GESTATIONAL AND GESTATIONAL DIABETES INCREASES THE 
RISK OF CONGENITAL ANOMALIES OF THE KIDNEY AND URINARY TRACT.  
 
Allison Dart, Allison Dart MD, MSc, FRCPC 
Chelsea Ruth MD, MSc, FRCPC 
Elizabeth Sellers MD, MSc, FRCPC 
Heather Dean MD, FRCPC   
Department of Pediatrics and Child Health, University of Manitoba, Winnipeg, 
Manitoba, Canada 
 
Congenital anomalies of the kidney and urinary tract (CAKUT) are responsible for 
more than half of the cases of chronic kidney disease (CKD) in children.  In most 
cases, the etiology is unknown.  There is some evidence to suggest that diabetes in 
pregnancy may be associated with renal anomalies, however the timing of diabetes 
exposure has not yet been evaluated. Objectives: This study aimed to evaluate the 
association between diabetes (pre-gestational and gestational diabetes) in 
pregnancy and the risk of CAKUT and to evaluate the role of potential confounders.  
 
Methods: A population based nested case-control study evaluated all infants greater 
than 20 weeks gestational age without identified chromosomal abnormalities born 
between 1996 and 2010 in the province using administrative data. Pre-gestational 
diabetes = maternal diabetes <= 20 weeks gestation, and gestational diabetes = 
maternal diabetes > 20 weeks gestation. Logistic regression models were 
constructed including the potential confounders maternal age, use of RAAS 
inhibitors, low SES, alcohol, drug, and smoking use during pregnancy, region of 
residence and size for gestational age (GA).   
 
Results: 945 cases with CAKUT and 4725 controls (GA, sex and birth year matched) 
were identified during the study period.  The only significant factors associated with 
CAKUT in the final model were pre-gestational diabetes (OR = 1.51 (95% CI 1.07-
2.15; p=0.02)), gestational diabetes (OR = 1.39 (95% CI 1.05-1.84; p=0.03) and 
size for GA (large for GA = OR 1.35 (95% CI 1.12-1.64) and small for GA = OR 
1.58 (95% CI 1.26-2.0; p>0.0001).  
 
Conclusions: Both pre-gestational and gestational diabetes are associated with 
CAKUT in exposed infants.  Size for GA suggests that poor glycemic control may 
further increase the risk.  All mothers with diabetes in pregnancy should be 
screened for CAKUT, such that secondary prevention strategies aimed to delay 
progression of CKD in affected infants can be implemented.  
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INCORPORATING SUPPORTIVE CARE WITHIN CHRONIC DISEASE MANAGEMENT: 
THE RENAL END-OF-LIFE INITIATIVE AT PROVIDENCE HEALTH CARE. 
 
Marianna Leung, Marianna Leung (1) 
Wallace Robinson (2) 
Ronald Werb (2) 
Beverly Jung (2) 
Clifford Chan-Yan (2) 
 
(1) Department of Pharmacy, St.Paul's Hospital, Providence Health Care, 
Vancouver, BC, CANADA 
(2) Department of Nephrology, St. Paul's Hospital, Providence Health Care, 
Vancouver, BC, CANADA 
Background: 
 
The majority of Canadians will die from complications associated with a chronic 
illness such as kidney, heart or lung disease. Prognosis in these diseases is difficult 
to predict and is most usually characterized by a gradual progressive deterioration 
interrupted by acute episodes. The uncertain timing of a certain death results in 
unrealistic expectations for patients and families, an avoidance of advance care 
planning and the delayed or overlooked provision of supportive care within the 
continuum of chronic disease management. 
Objective: 
 
The purpose of the Renal End-Of-Life (REOL) initiative is to address this challenge 
by developing a coordinated approach to end of life care for our renal dialysis 
patients who face a 20-25% annual mortality rate. When the REOL initiative began 
formal implementation in September 2010, it was and still is to our knowledge the 
only renal unit in Canada to address this gap through such a comprehensive 
approach. 
 
Method: 
Implementation of the REOL initiative has been articulated as the first priority in the 
program’s strategic plan, indicating the combined commitment of 
administrative/physician leadership and front line staff, and consists of 4 foci: 
improved pain/symptom management, advance care planning, bereavement 
support and palliative care nursing training for the inpatient renal nursing team. 
 
Results:   
The REOL presentation/storyboard will describe the process of developing and 
embedding procedures and the journey to success: a downward trend at one year 
in pain/symptom measurement as indicated by the routine use of the Edmonton 
Symptom Assessment System questionnaire followed by the proactive management 
of patients with high symptom burden; a more than 40% increase in documented 
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advance care planning; a standardized approach to bereavement follow-up; and an 
increase in knowledge of and comfort with palliative principles in renal nursing.  
 
Conclusion: 
The outcomes collaboratively describe that a shift in the culture of end of life care 
within chronic disease management is possible. 
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LONGITUDINAL EVALUATION OF SYMPTOM BURDEN IN HEMODIALYSIS PATIENTS.  
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Mercedeh Kiaii (2) 
Ronald Werb (2) 
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(1) Department of Pharmacy, St. Paul's Hospital, Vancouver, BC, CANADA 
(2) Department of Nephrology, St. Paul's Hospital, Vancouver, BC, CANADA 
 
Background: Dialysis patients have an extremely high symptom burden.  
Unfortunately, their physical and psychological symptoms are often under-
recognized and under-appreciated.  It is prudent that nephrology care providers 
pay as much attention to these symptoms as they do to the laboratory values that 
are routinely monitored.  The Edmonton Symptom Assessment System (ESAS), 
which captures symptoms such as pain, tiredness, nausea, depression, anxiety, 
drowsiness, appetite, wellbeing, shortness of breath, itchiness, and insomnia, has 
been shown to be a reliable symptom assessment tool in the hemodialysis patients.  
In this urban tertiary care hemodialysis unit, ESAS has been administered quarterly 
to patients since September 2010.   
 
Objective: As part of a continuous quality improvement initiative, the purpose of 
this study is to describe the prevalence and severity of various symptoms measured 
by ESAS at baseline and at 1 year after implementation. 
 
Methods: This is a retrospective cohort study of patients receiving hemodialysis in  
an urban tertiary care hemodialysis unit. ESAS scores were measured on a scale 
from 0 to 10, with 0 meaning no symptom and 10 being the worst.  A score of 1 to 
3 represents mild symptoms, 4 to 6 moderate and 7 to 10 severe.  ESAS scores 
were tabulated in the provincial database.  The severity of various ESAS symptoms 
were compared at baseline and at 1 year using paired t-test.   
 
Results: A total of 187 patients completed ESAS at baseline and at 1 year.  At 
baseline, the median score ranged from 0 to 4 for the various symptoms with a 
score of zero for symptoms such as, nausea, depressed, anxiety, and shortness of 
breath, while tiredness scored the highest at 4.  Both the median and mean scores 
were slightly reduced at 1 year.  The difference in mean scores between baseline 
and 1 year ranged from 0 to -0.80 for the various symptoms.  Of which, tiredness, 
depressed and drowsiness symptoms were statistically significant, -0.57 + 3.19, -
0.47 + 0.017, -0.80 + 0.0001, respectively.  Fewer patients had severe symptoms 
at 1 year for pain, tiredness,depressed, anxiety, drowsiness, wellbeing, and 
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shortness of breath although more than 10% continued to report severe pain, 
tiredness, itchiness or insomnia. 
 
Conclusions: The prevalence and severity of various ESAS symptoms were reduced 
1 year later.  More than 10% of patients continued to report several severe ESAS 
symptoms.  Practitioners caring for hemodialysis patients should continue to strive 
to target patients with high symptom burden and improve their quality of life.
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DIALYZABILITY OF DRUGS IN INTERMITTENT HEMODIALYSIS.  
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Mercedeh Kiaii (3) 
Beverly Jung (3) 
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(2) Department of Pharmaceutical Sciences, Vancouver General Hospital, 
Vancouver, BC, CANADA 
(3) Department of Nephrology, St. Paul's Hospital, Vancouver, BC, CANADA 
 
Background: 
Dialyzability, the extent of drug that is removed in a dialysis session, is primarily 
determined by the pharmacokinetic properties of the drug, technical aspects of the 
dialysis procedure, as well as the type of dialyzer membrane.  Drug removal during 
hemodialysis affects drug effectiveness, the administration timing around the 
dialysis schedule, and the needs for supplemental dosing.   However, dialyzability 
data is often limited and difficult to interpret in the available literature.    
 
Methods: 
A comprehensive literature review of pharmacokinetic studies of drug dialyzability 
in patients undergoing chronic intermittent hemodialysis was conducted. A total of 
186 drugs were reviewed utilizing three databases (PubMed, EMBASE, and 
International Pharmaceutical Abstracts). The dialyzability data, where available, 
along with the pharmacokinetic parameters of the drugs and clinical experience of 
the renal pharmacists were used to provide dosing recommendations for patients 
on intermittent hemodialysis. 
 
Results: 
The medications are grouped by indications and their dialyzability properties are 
presented within each class, along with recommendations and rationales for 
adjustments, if any, in dosing and administration timing around the hemodialysis 
schedule (see Table). Posters, booklets, and an online website were developed as 
references. 
 
Conclusions: 
This literature review combined with clinical experience provides dosing 
recommendations for patients undergoing intermittent hemodialysis. The 
information presented are useful to clinicians caring for patients in the hemodialysis 
units.  
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STATIN TOXICITY FROM MACROLIDE ANTIBIOTIC CO-PRESCRIPTION: A 
POPULATION-BASED STUDY OF OLDER ADULTS.  
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Background  
3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors ("statins") are among 
the most commonly prescribed medications. Clarithromycin and erythromycin 
inhibit cytochrome P450 (CYP) 3A4, increasing blood levels of statins metabolized 
by CYP3A4. The clinical consequences of this interaction at the population level are 
unknown.  
 
Objectives: To assess population-based outcomes of statin toxicity after co-
prescription with either clarithromycin or erythromycin.  
 
Methods  
We studied a population-based cohort of older atorvastatin, simvastatin, or 
lovastatin users(mean age 74 years) in Ontario, Canada who were co-prescribed 
either clarithromycin or erythromycin between 2003 and 2010. Outcomes were 
assessed in the 30 days following a new prescription for these macrolide antibiotics. 
The primary outcome was hospital admission with rhabdomyolysis. Secondary 
outcomes included hospital admission with acute kidney injury and all-cause 
mortality. The comparison group was statin users co-prescribed azithromycin, a 
related antibiotic that does not inhibit CYP3A4 and does not increase statin blood 
levels. Risks were expressed in relative and absolute terms. 
 
Results  
Co-prescribing clarithromycin or erythromycin (75,858 patients), or azithromycin 
(68,479 patients) with a CYP3A4 metabolized statin was common. A co-prescription 
for clarithromycin or erythromycin was associated with a higher risk of hospital 
admission with rhabdomyolysis (relative risk (RR) 2.17 (95% confidence interval 
(CI) 1.04 to 4.53)), acute kidney injury (RR 1.78 (95% CI 1.49 to 2.14)), and a 
higher risk of all-cause mortality (RR 1.56 (95% CI 1.36 to 1.80)). Results were 
consistent in adjusted analyses and in a subpopulation with laboratory 
measurements. When expressed in absolute terms, a co-prescription for 
clarithromycin or erythromycin was associated with a 1.26% (95% CI 0.58 to 1.95) 
higher incidence of hospital admission with acute kidney injury and a 0.25% (95% 
CI 0.17 to 0.33%) higher incidence of all-cause mortality.  
 
Conclusions  
In older adults co-prescription of clarithromycin or erythromycin with a CYP3A4 
metabolized statin increases the risk of statin toxicity and the combination should 
be avoided. 
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THE ROLE OF THIOREDOXIN-INTERACTING PROTEIN (TXNIP) IN THE 
DEVELOPMENT OF DIABETIC NEPHROPATHY.  
 
Anu Shah, Anu Shah1,2,3,4 ,  Ling Xia2,4 , Howard Goldberg2,4 , Susan E. 
Quaggin1,3,4, and  I. George Fantus1,2,3,4 
 
1Department of Medicine and Samuel Lunenfeld Research Institute, Mount Sinai 
Hospital, 2Toronto General Research Institute, University Health Network, 
3Department of Physiology and 4Banting and Best Diabetes Centre, University of 
Toronto, Toronto, ON, Canada 
Background and Objective:  
Thioredoxin-interacting protein (TxNIP), is an endogenous inhibitor of thioredoxin, a 
thiol oxidoreductase that regulates cellular redox status. TXNIP is upregulated by 
high glucose (HG) and promotes oxidative stress. We have found that TxNIP lacking 
Hcb-19 mice are partially protected from streptozotocin(STZ)-induced diabetes. 
Since HG and reactive oxygen species (ROS) are involved in the microvascular 
complications of diabetes, the contribution of TxNIP was explored in the progression 
of diabetic nephropathy (DN). 
 
Methods:  
Hcb-19 and wild-type C3H mice were rendered equally diabetic with low dose STZ 
and followed for 6 months for endpoint renal studies. Primary mesangial cells (MC) 
were cultured from the 2 strains and exposed to HG. Confocal microscopy was used 
to measure total and mitochondrial ROS production (DCF, MitoSOX) and collagen 
IV. Trx and NADPH oxidase activities were assayed and NADPH oxidase isoforms 
were determined by immunoblotting. 
 
Results:  
After 6 months, immunohistochemical analysis of glomeruli revealed no significant 
differences in TGFβ1 and collagenIV staining in non-diabetic Hcb19 vs C3H controls, 
but these were significantly increased only in diabetic C3H. Moreover, Nox4 
expression was significantly augmented only in diabetic C3H (p<0.01 vs non-
diabetic C3H). Experiments with in vitro studies revealed a significant augmentation 
in cellular and mitochondrial ROS (p<0.001 vs C3H NG), collagen IV (p<0.001 vs 
C3H NG) and Nox4 protein (p<0.05 vs C3H NG) expression and NADPH oxidase 
activation (p<0.01 vs C3H NG) only in HG-exposed C3H MC while Trx activity was 
attenuated by 69% only in HG-treated C3H MC. Studies were validated using 
adenovirus-mediated overexpression of TxNIP in Hcb-19 MC and TxNIP knockdown 
with siRNA in C3H. 
 
Conclusions: 
TXNIP is an important component of the HG-ROS signaling cascade, required for 
the induction of intracellular and mitochondrial ROS formation as well as the NADPH 
oxidase isoform, Nox4. Therefore, TXNIP is a promising target to prevent DN.  
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MATRIX METALLOPROTEINASES IN PERITONEAL FIBROSIS.  
 
Manreet Padwal, Manreet Padwal, Limin Liu, Imad Siddique, Ayesha Ghayur, Judith 
A West-Mays, Azim S Gangji, K Scott Brimble, Peter J Margetts 
 
Introduction: Over time, the integrity of the peritoneal membrane is compromised 
in patients undergoing peritoneal dialysis. These patients develop fibrosis and 
angiogenesis leading to ultrafiltration failure. Epithelial to mesenchymal transition 
(EMT) plays a fundamental role in peritoneal membrane injury and involves cellular 
invasion after transition. Matrix metalloproteinases (MMP) 2 and 9 are involved in 
cellular invasion. This study further defines the role of MMPs in peritoneal 
membrane injury.  
 
Methods: Using adenovirus mediated gene transfer of transforming growth factor 
beta (TGFB), we induced fibrosis and EMT in the peritoneum of wild type mice along 
with MMP2-/- and MMP9-/- mice. We have previously demonstrated that platelet 
derived growth factor (PDGF) :B induces a non-invasive EMT phenotype in mouse 
peritoneum. We co-expressed PDGF-B and MMP9 in the mouse peritoneum using 
adenoviruses. From the overnight effluent of stable PD patients undergoing a 
peritoneal equilibrium test, we cultured mesothelial cells and assayed these for 
expression of MMP2 and MMP9. 
 
Results: The response to TGFB was similar in wild type, MMP2-/- and MMP9-/- 
mice. There was less cellular invasion of dual labeled cytokeratin / alpha smooth 
muscle actin cells in the peritoneum of MMP9-/- mice. Co-expression of MMP9 and 
PDGF-B led to greater EMT and cellular invasion than either transgene alone. MMP9 
mRNA from cultured peritoneal mesothelial cells correlated with the patient’s solute 
transport properties. There was a direct correlation with D/P creatinine (R=0.871, 
p<0.001) and D/D0 glucose (R=-0.611, p=0.046). 
 
Conclusion: MMP9 appears to facilitate cellular invasion after EMT. Increased 
expression of MMP9 in mesothelial cells correlates with peritoneal membrane injury. 
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HUMAN UMBILICAL CORD BLOOD-DERIVED ENDOTHELIAL COLONY FORMING 
CELLS PROTECT AGAINST ACUTE KIDNEY INJURY IN MICE.  
 
Dylan Burger, Yuan Chung, Shareef Akbari, Alex Gutsol, Anthony Carter, David 
Allan, Rhian M Touyz, and Kevin D Burns 
 
Background: Administration of certain blood-derived progenitors accelerates renal 
recovery following ischemic acute kidney injury (AKI). Conversely, we have 
reported that cord blood-derived CD133+ progenitors exacerbate ischemic AKI in 
mice suggesting that cell choice is critical to any human cell-based therapy in AKI. 
Endothelial colony forming cells (ECFCs) are endothelial progenitor cells with high 
angiogenic potential that protect against ischemic injury in multiple organs. 
However, while there is evidence that ECFC-derived factors may be renoprotective, 
no study has directly examined the effects of ECFCs in ischemic AKI. Methods: 
ECFCs were isolated from human umbilical cord blood and expanded in culture. 
Non-obese diabetic severe combined immunodeficient (NOD-SCID) mice were 
subjected to bilateral ischemia-reperfusion (I/R) and ECFCs (106/mouse) were 
injected via the jugular vein at reperfusion. Renal structural and functional 
outcomes were assessed.  
 
Results: Administration of ECFCs attenuated I/R-induced renal injury as revealed by 
plasma creatinine at 24 hours (control: 168±13  
µM vs. ECFCs: 101±18 µM, P<0.05, n=5-6). Mice receiving ECFCs displayed less 
tubular necrosis after 24 hours (64±1% anuclear tubules vs. 57±2%, P<0.001, 
n=5-6) and 72 hours (40±1% vs. 30±1%, P<0.001, n=5-6). Proximal tubular 
brush border, examined by megalin expression was increased by ECFC treatment at 
24 hours (~5-fold, P<0.001) and 72 hours (~2-fold, P<0.01). Treatment with 
ECFCs significantly reduced renal interstitial macrophage infiltration at 72 hours 
(~5-fold, P<0.01). At one hour after infusion, cells were detectable in the blood, 
kidney, heart, spleen, liver and lung. However cells were completely absent by 24 
hours suggesting that ECFCs act through released factors. Consistent with this, 
cultured ECFCs released extracellular vesicles (mean size: 191.7±11.1 nm, n=3) 
into culture medium.  
 
Conclusions: This study provides evidence for a potential therapeutic role for 
human cord-blood derived ECFCs in AKI. Beneficial effects of ECFCs appear to be 
mediated through the release of secreted factors. 
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GREMLIN CAUSES PERITONEAL MEMBRANE INJURY.  
 
Imad Siddique, Imad Siddique, Simon P Curran, Ayesha Ghayur, Limin Liu, 
Catherine M Hoff, Azim S Gangji, K Scott Brimble, Peter J Margetts 
Introduction: Over time, the peritoneal membrane of patients on peritoneal dialysis 
becomes injured. Epithelial mesenchymal transition (EMT) of peritoneal mesothelial 
cells is a putative mechanism of peritoneal membrane injury. Gremlin acts to 
destabilize the epithelium; therefore, we evaluated the role of Gremlin in peritoneal 
membrane injury. 
 
Methods: We injected C57Bl/6 mice with 2 different doses of an adenovirus that 
expresses Gremlin1 (AdGrem1) and controlled with a null adenovirus. Animals 
(n=6-8/ group) were euthanized 7, 14, or 21 days after infection. We carried out 
quantitative histology of the peritoneal membrane and evaluated changes in gene 
and protein expression. We measured Gremlin protein expression in the overnight 
peritoneal effluent of a group of 21 stable peritoneal dialysis patients and compared 
this with other measures of solute transport. 
 
Results: There was a progressive increase in submesothial thickening, cellular 
proliferation, fibrosis and angiogenesis in the peritoneal membrane of animals 
exposed to AdGrem1. The angiogenic response was related to increase Vegf gene 
expression in the peritoneal tissues (5.6 fold increase, p=0.042). AdGrem1 induced 
a significant EMT response in the peritoneal tissues. Gremlin protein concentration 
measured in the overnight peritoneal effluent from stable peritoneal dialysis 
patients correlated directly with d/p creatinine (R=0.45, p=0.036) and inversely 
with d/d0 glucose (R=-0.473, p=0.023). 
 
Conclusion: Gremlin acts by destabilizing the peritoneal mesothelial cells and 
inducing EMT along with an angiogenic response. In patients, Gremlin is associated 
with peritoneal membrane solute transport. Gremlin may be a valuable biomarker 
and an important cause of peritoneal membrane injury. 
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UNDERSTANDING WELL- AND ILL-STRUCTURED EVERYDAY PROBLEM SOLVING 
ABILITY IN RENAL TRANSPLANT RECIPIENTS. 
 
Theone Paterson, Theone S. E. Paterson - Psychology Department, Faculty of Arts, 
Simon Fraser University, Burnaby, BC, Canada 
 
R. Jean Shapiro - Department of Nephrology, Faculty of Medicine, University of 
British Columbia, Vancouver, BC, Canada  
 
Wendy L. Thornton - Psychology Department, Faculty of Arts, Simon Fraser 
University, Burnaby, BC, Canada 
Background & Objectives: 
 
Research by our lab has shown associations between everyday problem solving 
(EPS) and functional outcomes including medication adherence and employment 
following renal transplant. Other research has also shown associations between 
well-structured EPS tasks (requiring specific, discrete, answers) and measures of 
crystallized and fluid intelligence in older adults. The present preliminary analyses 
examined both well- and ill-structured (requiring spontaneous generation of 
safe/effective solutions) EPS performance in relation to crystallized and fluid 
intelligence in renal transplant recipients.  
 
Participants and Methods: 
 
Renal transplant recipients (n=129; age: 22-81) completed ill- and well-structured 
EPS tasks (the EPS Test and the ECB-KQ, respectively), an Instrumental Activities 
of Daily Living (IADL) questionnaire, and the K-BIT-II (to estimate fluid and 
crystallized intelligence).  
 
Results: 
 
Correlational data indicated a relationship between fluid intelligence and ability to 
perform IADLs (p<.05; 2-tailed). Regression analyses revealed that beyond English 
as a second language status, and education, fluid intelligence was predictive of both 
well- and ill-structured EPS performance (well-structured: âˆ†R2=.082, F=4.94, ill-
structured: p<.01; âˆ†R2=.037, F=4.64, p<.05). By contrast, crystallized 
intelligence was only related to well-structured EPS performance (âˆ†R2=.047, 
F=2.76, p<.05). 
 
Conclusion: 
 
EPS (specifically ill-structured) ability and IADL performance are more strongly 
related to fluid, than crystallized intelligence. As a result, estimation of fluid 
intelligence via a relatively short matrices task may provide insight into EPS ability, 
IADL performance, and, by association, other outcomes of importance (e.g. 
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medication adherence, employment). Information gathered through assessment of 
fluid intelligence, as well as psychosocial factors (e.g. depression, anxiety) which 
have previously been related to medication adherence and other outcomes, may aid 
in development of treatment plans aimed at improving outcomes for individuals 
post-transplant.  
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DOES THE PRESENCE OF CHRONIC KIDNEY DISEASE PREDICT THE ACHIEVEMENT 
OF A CLINICALLY MEANINGFUL IMPROVEMENT IN CARDIORESPIRATORY FITNESS 
FOLLOWING CARDIAC REHABILITATION?  
 
Trisha Lynn Parsons, Trisha L. Parsons, School of Rehabilitation Therapy, Faculty of 
Health Sciences, Queen's University 
Diana H. Hopkins-Rosseel, School of Rehabilitation Therapy, Faculty of Health 
Sciences, Queen's University 
Stephen LaHaye, Cardiac Rehabilitation Center, Hotel Dieu Hospital, Kingston, ON 
Wilma Hopman,Kingston General Hospital, Kingston ON 
 
 
BACKGROUND: Cardiac rehabilitation (CR) is recommended for the management of 
cardiovascular disease in chronic kidney disease (CKD).   There is little evidence to 
date on the efficacy of CR for the primary or secondary prevention of cardiac 
disease amongst persons with CKD.  Improvement in peak cardio-respiratory 
fitness (peakMETs) is a key outcome following CR participation; a 1.0 MET 
improvement has been identified as a minimally important clinical difference.   
 
OBJECTIVE:  To determine which CR admission factors (including the presence of 
renal damage) were associated with the achievement of a 1.0 MET improvement in 
peakMETs as the result of a CR program.  METHODS:  Participants:  Intake and 
discharge data from adult participants who completed a CR program between 
January 1st 2004 : and December 31st, 2009.  Measures: Stage of CKD was 
determined using estimated Glomerular Filtration Rate (eGFR).  peakMETs, height, 
weight, body mass index, waist circumference, resting blood pressure, blood lipids, 
fasting blood glucose (FBG), HBA1c, and hs-CRP were measured prior to program 
admission and discharge.  Data Analysis:  Multiple logistic regression was utilized to 
identify baseline measures predictive of a 1.0 MET improvement in peakMETs 
following program completion.   
 
RESULTS:  The cohort included 804 individuals (62±10 years, 76.6% male and 
94.7% Caucasian). 60% achieved a minimum 1.0 MET increase in peakMETs at 
discharge.  Admission factors independently associated with a 1.0 MET 
improvement were lower resting SBP, lower HDL cholesterol, lower HBA1c, lower 
FBG, lower peak METs, male sex, and absence of renal damage.   
 
CONCLUSION:  Presence of renal damage (albuminuria) is associated with failure to 
attain the 1.0 MET improvement.  This suggests that the CR paradigm in its current 
form may not best meet the needs of persons with CKD.  Further work is required 
in order to prospectively evaluate the efficacy of the CR paradigm to result in 
meaningful change in cardio-respiratory fitness amongst persons with CKD.   
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THE LACK OF PATIENT INTEREST IS NOT A BARRIER TO INTRA-DIALYTIC 
EXERCISE.  
 
Trisha Lynn Parsons, Chris Farley, School of Rehabilitation Therapy, Faculty of 
Health Sciences, Queen's University 
Sunny Ma, School of Rehabilitation Therapy, Faculty of Health Sciences, Queen's 
University, Jonathan Lui, School of Rehabilitation Therapy, Faculty of Health 
Sciences, Queen's University, Michelle Kao, School of Rehabilitation Therapy, 
Faculty of Health Sciences, Queen's University, Jenny Dea, School of Rehabilitation 
Therapy, Faculty of Health Sciences, Queen's University, Jocelyn S. Garland, 
Department of Medicine, Queen's University, Trisha L. Parsons, School of 
Rehabilitation Therapy, Faculty of Health Sciences, Queen's University 
 
BACKGROUND:  Intra-dialytic exercise (IDE) results in improved quality of life and 
physical function.  Lack of patient interest has been suggested as a key barrier to 
the adoption of IDE programs. This study was designed with a patient-oriented 
approach in order to examine patient interest in an IDE program, the preferred 
types of exercise, and their goals for participation. 
 
METHODS: A population of 35 adult patients receiving treatment in a single satellite 
dialysis unit was approached for participation. Following a chart audit, participants 
were asked to complete the Human Activity Profile (HAP) and the Kidney Disease 
Quality of Life Questionnaire (KDQOL-36).  A 30-minute structured interview was 
performed in order to investigate patient goals and preferences for an exercise 
program.  Data was summarized for continuous variables as means±SD and for 
categorical data as frequency counts.  
 
RESULTS:  Participants (n=23) were 53±15 years and 48% male.  The average 
number of co-morbidities per patient was 4.1 +/- 1.0; a co-morbid cardiovascular 
condition was noted in 21/23 participants.  Their maximum and adjusted activity 
scores on the HAP were 72.2 ±13.2 and 50.3±29.7, respectively. The SF-12 
Physical Health Composite score was 36.8 ±8.7and the SF-12 Mental Health 
Composite was 47.2±13.8.  91.3% of patients reported being interested in an 
exercise program; 83% stated a preference for an IDE program. The reasons for 
non-interest in an exercise program included already being active or feeling 
unprepared to participate.  
 
CONCLUSIONS: 
Despite the presence of multiple co-morbidities patient interest in exercise was high 
amongst a representative cohort of hemodialysis patients.  This finding stands in 
contrast to a prevalent anecdotal belief that the lack of patient interest is a barrier 
to the adoption of IDE programs.  Local factors may account for this strong patient 
interest and therefore further work is underway to extend this study to a larger 
cohort of hemodialysis patients.   
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FACTORS ASSOCIATED WITH THE REMOVAL OF EMBEDDED TUNNELED 
HEMODIALYSIS CATHETERS.  
 
Hari Talreja, Janet Graham, Stephen Ryan and Swapnil Hiremath 
 
Background: Tunneled hemodialysis catheters are easily removed following 
dissection of their retention cuff.  In rare cases, a catheter cannot be safely 
removed despite significant forceful traction. Management of such embedded or 
“stuck” catheters has varied often leading to cutting the catheter and burying the 
retained fragment subcutaneously. This suboptimal result increases risk of 
infectious complications. Recently, a method of endoluminal dilatation that is safe 
and effective in removing such catheters has been described. Since it is best that 
such a procedure be performed in a specialized Interventional Radiology suite, we 
should identify such cases before attempting catheter removal at the patients’ 
bedside. 
 
Objectives: To identify factors associated with embedded tunneled hemodialysis 
catheters.  
 
Methods: We performed a chart review of all patients who had removal of their 
tunnelled hemodialysis catheter since January 2010. Patients who had an 
embedded catheter or an uncomplicated catheter removal were matched in a 1:3 
proportion. Patient characteristics including demographics, catheter dwell time and 
history of central venous stenosis were recorded. Regression analysis was 
performed using predefined variables (table 1).  
 
Results: We matched 15 cases of embedded tunnelled catheters with 45 controls 
(characteristics in table 1). Catheter dwell time (> 2 years) and history of central 
venous stenosis were significant risk factors on adjusted analysis. 
 
Conclusion: Strong consideration should be made for the removal of tunneled 
central venous catheters in a specialized Interventional Radiology suite in patients 
with dwell times > 2 years and/or with a history of central venous stenosis. 



AGM 2013  
Montréal 

 

#086 
ABSTRACTS - POSTER PRESENTATION 

RACIAL DISPARITIES IN CANADIAN ESRD RATES AND QUALITY OF CARE.  
 
Amanda Eng, Amanda Eng, St Boniface Hospital, University of Manitoba, Winnipeg, 
MB 
Claudio Rigatto, Seven Oaks Hospital, University of Manitoba, Winnipeg, MB 
Navdeep Tangri, Seven Oaks Hospital, University of Manitoba, Winnipeg, MB 
Paul Komenda, Seven Oaks Hospital, University of Manitoba, Winnipeg, MB  
Manish M Sood, St Boniface Hospital, University of Manitoba, Winnipeg, MB 
 
Introduction: Racial disparities in dialysis (ESRD) rates and access to quality care 
have been reported in the other jurisdictions. We set out to report rates of ESRD by 
race and investigate whether differences existed in terms of ESRD quality indicators 
(pre-dialysis care, transplantation, arteriovenous fistula (AVF) and peritoneal 
dialysis use) in a Canadian national cohort. 
 
Methods: Using the Canadian Organ Replacement Register (CORR), we identified 
35,695 incident dialysis patients from 2001 to 2009. We examined 26,090 (73.1%) 
Caucasian, 2,157 (6%) Aboriginal, 3901 (10.9%) Black, 2,400 (6.7%) East Asian 
and 1,147 (3.2%) South Asian patients. Age and sex-adjusted ESRD rates were 
calculated using population data obtained for the 2001 and 2006 Canadian Census. 
Separate multivariate logistic regression models were used to examine the 
association between race and any pre-dialysis care > 30 days, any renal 
transplantation, initiating dialysis with an AVF and peritoneal dialysis use within 90 
days of starting dialysis. Models were adjusted for age, sex, BMI, distance from the 
nearest dialysis facility, geographic region, cause of ESRD, albumin and co-
morbidity. 
 
Results: Aboriginal Canadians had ≥ 2X the rate of ESRD compared to all other 
races [Fig.1]. In adjusted analyses with Caucasians as the referent, pre-dialysis 
care (N=21,211 (59.4%)) was less likely in Blacks [OR 0.72(0.67-0.78)] and South 
Asians [OR 0.81(0.71-0.92)]. All races were less likely to undergo renal 
transplantation compared to Caucasians, driven by less decreased living donor 
procedures. Aboriginals were more likely to initiate dialysis with an AVF [OR 
1.32(1.14-1.52) while PD use (N=7831 (21.9%) was lowest among Aboriginals [OR 
0.70(0.62-0.79] and highest among East Asians [OR 1.50(1.36-1.66)].  
 
Conclusions: ESRD rates vary by race in Canada. Aboriginals have a very high 
incidence of ESRD, are less likely to receive a kidney transplant, and more likely to 
choose hemodialysis as a treatment modality despite similar access to pre-dialysis 
care. In contrast, access to pre-dialysis care is less likely in south Asians and 
Blacks. Reasons for these racial differences in dialysis care need to be investigated.  
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PERITONEAL DIALYSIS UTILIZATION ACROSS CANADA: CANADIAN KIDNEY 
KNOWLEDGE TRANSLATION AND GENERATION NETWORK (CANN-NET).  
 
Manish M Sood, Manish M Sood, University of Manitoba, Winnipeg, MB 
Braden Manns, University of Calgary, Calgary, AB 
Joanne Kappel, University of Saskatchewan, Saskatoon, SK 
Adeera Levin, University of British Columbia, Vancouver, BC 
David Naimark, University of Toronto, Toronto, ON 
Sharon J Nessim, McGill University, Montreal, QC 
Navdeep Tangri, University of Manitoba, Winnipeg, MB 
Claudio Rigatto, University of Manitoba, Winnipeg, MB 
Brett Hiebert, University of Manitoba, Winnipeg, MB 
Paul Komenda, University of Manitoba, Winnipeg, MB 
 
Introduction: Peritoneal dialysis (PD) has comparable mortality and is cost effective 
compared to in-center hemodialysis. The purpose of this study is to determine the 
use of PD across geographic regions in Canada.  
 
Methods: Data on 35,488 incident dialysis patients (25.1% PD), 63 dialysis facilities 
and 12 geographic regions from the Canadian Organ Replacement Registry (CORR) 
between January 2001 and December 2009 were included in the final analysis. 
Peritoneal dialysis use was defined as PD within 90 days of dialysis initiation. 
Multilevel models were used to evaluate the variation in dialysis modality by 
patient-, facility- and geographic-level. Logistic regression was used to determine 
the odds ratio of PD use by geographic region after adjustment for case mix and 
facility-characteristics. In a sensitivity analysis, all patients on peritoneal dialysis 
were examined. 
 
Results: PD utilization varied considerably across geographic regions with a low in 
eastern Ontario (19.8%) to a high in Toronto (36.1%) and declined over time from 
28.8% in 2001 to 22.5% in 2010. After adjustment for case-mix and facility-level 
quality indicators, 87.3, 9.3 and 3.4% of the variability was attributable to patient, 
facility and geography. Pre-dialysis care and residing further from a dialysis facility 
were associated with an increase in PD whereas serious illness, Aboriginal status 
and a history of pulmonary edema were associated with less PD.  The case-mix 
adjusted odds of PD use across Canada are presented in Figure 1. Results were 
similar in our sensitivity analysis including all PD patients. 
 
Conclusion: Among case-mix adjusted patients there is considerably variability in 
PD utilization in Canada. Standardization of criteria for PD initiation and 
implementation of best practices from high PD use regions may improve PD 
utilization. 
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THE COST-EFFECTIVENESS OF PRIMARY SCREENING FOR CHRONIC KIDNEY 
DISEASE: A SYSTEMATIC REVIEW AND META-ANALYSIS.  
 
Thomas Ferguson, Thomas Ferguson, Department of Community Health Sciences, 
Faculty of Medicine, University of Manitoba, Winnipeg, MB, CANADA. 
Paul Komenda, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Kerry Macdonald, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Chris Koolage, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Claudio Rigatto, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Manish Sood, Section of Nephrology, Department of Medicine, University of 
Manitoba, Winnipeg, MB, CANADA. 
Navdeep Tangri, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
 
Background: Chronic Kidney Disease (CKD) is a major public health problem with a 
prevalence that is increasing worldwide. Early detection and appropriate risk 
stratification may delay or prevent complications associated with the progression of 
CKD. Recent advances in Point of Care Technology can facilitate screening and rapid 
reporting of results. Evidence regarding the cost-effectiveness of CKD screening has 
been variable.  
 
Objectives: To systematically review studies examining the cost-effectiveness of 
screening strategies regarding eGFR (serum creatinine) and proteinuria (proteinuria 
or microalbuminuria) in general, diabetic, and hypertensive populations. 
Methods: We conducted a systematic review of studies from PubMed, Scopus, 
EMBASE, and Cochrane Database of Systematic Reviews from the date of their 
establishment until June 2012. Studies reporting incremental cost-effectiveness 
ratios in comparison with no screening or usual care were selected for further 
review, data extraction, and assessment of reporting quality. 
 
Results: We screened 1,462 abstracts of which 161 were selected for a full-text 
review. Nine studies met criteria for inclusion. Eight studies evaluated cost-
effectiveness of proteinuria screening and two evaluated eGFR. In the case of 
proteinuria, the reported cost per quality-adjusted life year (QALY) ranged from 
$14,063.18 to $160,018.03 in the general population, $5,297.59 to $54,943.12 in 
the diabetic population, and from $23,028.37 to $73,939.36 in the hypertensive 
population. In the case of eGFR screening, one study reported a cost per QALY of 
$23,679.71 in the diabetic population and the range across the 2 studies was 
$100,252.88 to $109,911.56 in the general population. Factors influencing costs 
significantly were the incidence of CKD, the rate of progression, and the 
effectiveness of drug therapy. 
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Conclusions: Screening for CKD is cost-effective in patients with diabetes and 
hypertension. CKD screening may be cost-effective in populations with higher 
incidence of CKD, rapid rates of progression, and more effective drug therapy. 
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THE RISING INCIDENCE AND PREVALENCE OF END STAGE KIDNEY DISEASE AND 
IN MANITOBA AND AN EMERGING NORTHERN EPIDEMIC: A POPULATION BASED 
STUDY OVER THREE DECADES.  
 
Paul Komenda, Claudio Rigatto, Manish Sood, Nancy Yu, Stella Leung, Navdeep 
Tangri 
 
Introduction:  Kidney Failure requiring life sustaining dialysis affects over 2 million 
people globally and over 38, 000 Canadians.  Dialysis is costly, and is associated 
with disproportionately poor health outcomes and quality of life.  Long-term secular 
trends in dialysis incidence and prevalence are challenging to characterize due to 
the limited time horizon of most high quality program level data sources.  The 
primary objective of this study was to apply validated case definitions of Kidney 
Failure to 27 years of administrative data to describe long term secular trends in 
the epidemiology of this important disease. 
 
Methods:  We used the Manitoba Renal Program comprehensive Kidney Failure 
registry to validate various administrative case definitions of kidney failure in the 
universal provider Manitoba Health repository over a 7-year time horizon.  Using 
the best performing case definition, we described the annual incidence and 
prevalence of kidney failure in Manitoba from 1984-2010 stratified by age, sex and 
geographic location within the province.   
 
Results:  Of the 1.2 million records within the repository, we identified 9489 
individuals in the Manitoba Health Physician Claims database with at least one 
record for dialysis from April 1, 1984 through March 31, 2011.  The most specific 
and least sensitive case definition  was any two dialysis treatment claims >90 days 
apart with no gaps in treatments greater than 21 days (46 % sensitive, 99.96% 
specific).  In the urban, and southern/mid rural regions of Manitoba, prevalence 
rates increased from 10-20/100000 to 30-40/100,000 compared with the rural 
remote north rates showing a 12 fold rise from 10/100,000 in 1984 to 120/100,000 
in 2010. 
 
Conclusions:  Dialysis growth remains disproportionately high in rural and remote 
locations of Manitoba. Urgent attention is needed to support well developed primary 
surveillance and prevention initiatives in these areas. Our case definitions of Kidney 
Failure could be applied to other jurisdictions with long term administrative data to 
examine secular trends in this resource intense disease with devastating 
consequences for patients.   
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SKELETAL MUSCLE HYDRATION: RELATIONSHIP BETWEEN CALF BIOELECTRICAL 
IMPEDANCE SPECTROSCOPY AND MRI-ACQUIRED MEASURES IN PEOPLE WITH 
ESRD ON HAEMODIALYSIS.  
 
Anuradha Sawant, 1. Sawant Anuradha 
2. House Andrew A 
3. Lindsay Robert 
4. Chesworth Bert M, 
5. Gati JS  
6. Connelly Denise 
7. Bartha Robert 
8. Overend Thomas J.8 
1. PhD candidate, Graduate Program in Health and Rehabilitation Sciences, Physical 
Therapy Field, Western University, London, ON, N6G 1H1; Physiotherapist, London 
Health Sciences Center, University Hospital Campus, 339 Windermere Road, 
London, ON, N6A 5W9, Canada. 
2. Professor of Medicine, Associate Chair, Western University Division of 
Nephrology, London Health Sciences Centre, 339 Windermere Road, London, 
Ontario, Canada   N6A 5A5 
3. Professor of Medicine, Western University Division of Nephrology, London Health 
Sciences Centre, 339 Windermere Road, London, Ontario, Canada   N6A 5A5 
4. Associate Professor, School of Physical Therapy and Department of Epidemiology 
and Biostatistics, Western University, London ON, N6G 1H1, Canada.  
5. Research Scientist and Facility Manager, The Centre for Functional and Metabolic 
Mapping, Robarts Research Institute, Western University, 100 Perth Drive, London, 
Ontario, Canada, N6A 5K8 
6. Associate Professor, School of Physical Therapy, Western University, London ON, 
N6G 1H1, Canada.  
7. Scientist, The Centre for Functional and Metabolic Mapping (CFMM), Robarts 
Research Institute, Western University, 100 Perth Drive, London, Ontario, Canada, 
N6A 5K8 
8. Associate Professor and Director, School of Physical Therapy, Western University, 
London ON, N6G 1H1, Canada  
 
Background: It is important to establish the effect of fluctuating extracellular fluids 
(ECF) on muscle strength in people with end-stage renal disease (ESRD) on 
haemodialysis (HD), since adequate hydration of the skeletal muscles is important 
for force production and endurance. The commonly used clinical measure of ECF 
volume utilizing bioelectrical impedance spectroscopy (BIS) provides estimates of 
ECF of calf. Magnetic resonance imaging (MRI) acquired transverse relaxation times 
(T2) and apparent diffusion coefficients (ADC) have been used as estimates of ECF 
volume in individual skeletal muscle. Acquisition of these measures is expensive 
and requires specialized training. It is yet to be established if the calf BIS and MRI 
measures can be used interchangeably. 
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Objectives: The purpose was to determine relationships between calf ECF volume 
measured using calf BIS and MRI-acquired T2 and ADC of tibialis anterior (TA), 
medial (MG) and lateral gastrocnemius (LG), and soleus muscles.   
 
Methods: Calf BIS data were collected prior to MRI measures both before (pre-HD) 
and after HD (post-HD). Linear regression analysis was used to establish the 
association between the measures.  
 
Results: Seventeen volunteers with ESRD/HD were recruited. No measure was 
significant pre-HD. Post-HD, the correlation between calf BIS and T2 of TA and MG 
was 0.527 (p=0.03). Post-HD correlation of ADC of LG showed the highest 
correlation with ECF (r=0.623; p=0.01). 
 
Conclusion: The MRI-acquired measure of T2 for TA and MG, and ADC for LG are 
moderately correlated with ECF volume measured using calf BIS post-HD. Hence 
MRI-acquired measures provide adequate estimates of individual muscle hydration 
before and after HD.  
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SIMPLIFYING THE IDENTIFICATION OF CHANGES IN RESIDUAL RENAL FUNCTION 
IN PATIENTS TREATED WITH PERITONEAL DIALYSIS.  
 
Matthew Miller, Matthew Miller, Division of Nephrology, Department of Medicine, 
McMaster University, Hamilton, ON, Canada 
 
K. Scott Brimble, Division of Nephrology, Department of Medicine, McMaster 
University, Hamilton, ON, Canada 
 
Chenglin Ye, Department of Clinical Epidemiology and Biostatistics, McMaster 
University, Hamilton ON, Canada 
 
Brenda Hemmelgarn, Division of Nephrology, Department of Medicine, University of 
Calgary, Calgary, AB, Canada 
 
Arsh Jain, Division of Nephrology, Department of Medicine, University of Western 
Ontario, London, ON, Canada 
 
Marcello Tonelli, Division of Nephrology and Immunology, Department of Medicine, 
University of Alberta, Edmonton, AB, Canada 
 
Michael Walsh, Division of Nephrology, Department of Medicine, McMaster 
University, Hamilton, ON, Canada 
Background: Changes in residual renal function (RRF) may require changes in the 
peritoneal dialysis (PD) prescription. However, measuring RRF with a 24-hour urine 
collection is laborious for patients.  In a retrospective multicentre cohort, we 
studied whether simplified measures of RRF adequately predict renal Kt/V (rKt/V) or 
significant changes in rKt/V. 
 
Methods: We studied prevalent PD patients who had rKt/V >0.3 and at least 2 
peritoneal adequacy tests done between 3 and 15 months apart without a change 
in modality of fill volume. We attempted to predict the follow-up rKt/V using 
multiple linear regression in which patient demographics, serum creatinine, serum 
urea and baseline rKt/V were potential predictors. We assessed candidate models 
by calculating mean bias of predictions and accepted the simplest model with a 
mean bias ≤  0.2 as optimal. We also attempted to predict a clinically important 
change in rKt/V of 0.2 using only a change in serum creatinine using logistic 
regression.  
 
Results: 388 patients were eligible for study. When predicting rKt/V, no model 
resulted in a mean bias of ≤  0.2 (table 1). Change in serum creatinine was 
associated with a significant change in rKt/V (p<0.001) but had poor discrimination 
(area under the receiver operator curve 0.63).  
Conclusion: We were unable to identify a simple method for accurately predicting 
Kt/V or significant changes in Kt/V. Further research is required to simplify the 
identification of patients with changes in RRF.  
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EVALUATION OF A PHARMACIST-MANAGED ANEMIA PROTOCOL IN A CANADIAN 
HEMODIALYSIS CENTRE.  
 
Andrea L. Woodland, Andrea L. Woodland, Heather S. Ryan, Eastern Health, St. 
John’s, NL, CANADA 
 
Background: Despite numerous published clinical guidelines to direct the use of 
Erythropoiesis Stimulating Agents (ESAs) and iron in hemodialysis patients, anemia 
management is often less than optimal.  Anemia management protocols have been 
found to provide significant clinical and economic benefits. A pharmacist-managed 
anemia protocol has been in place at this hemodialysis centre since 2005. The 
current protocol was developed in 2009 using the Canadian Society of Nephrology 
guidelines. Objectives: As a quality measure and in an effort to validate the 
protocol, a comparison was undertaken between the anemia management targets 
and the intravenous epoetin alfa doses in this hemodialysis centre and another 
centre in the same health region without an anemia protocol.  
 
Methods: Anemia management data is collected each month and means are 
determined for hemoglobin (Hb), weekly intravenous epoetin alfa dose, transferrin 
saturation (TSAT) and ferritin. From January to December 2010, data was compiled 
for both centres and means were compared using the independent samples t-test. 
Mean weekly epoetin costs were calculated and compared.   
 
Results: There was no significant difference in Hb or the percentage of values in the 
target Hb range of 100-120g/L. There were significant differences in the percentage 
of values in the two centres with TSAT (30.8% vs 15.6%) and ferritin (25.2% vs 
10.8%) below target. The mean weekly epoetin alfa dose per patient was 10 267 
units in the comparator centre and 7715 units in the centre with the anemia 
protocol (p<0.05). This dose difference translates into a cost difference of $36.26 
per patient per week or $1885.52 per patient annually.  
 
Conclusions: This data suggests that the pharmacist-managed anemia protocol 
currently used in this hemodialysis centre provides comparable or better clinical 
target achievement with significant economic benefit when compared to a similar 
centre without a protocol. 
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EVALUATION OF AN ANEMIA MANAGEMENT ALGORITHM IN HEMODIALYSIS 
PATIENTS RECEIVING DARBEPOETIN.  
 
Andrea L. Woodland, Andrea L. Woodland, Eastern Health, St. John’s, NL, CANADA, 
Sean W. Murphy, Brendan J. Barrett, Bryan M. Curtis, Faculty of Medicine, Memorial 
University of Newfoundland, St. John’s, NL, CANADA 
 
Background: Anemia management algorithms have been found to provide clinical 
and economic benefits in hemodialysis patients. The current algorithm determining 
iron and erythropoiesis stimulating agent (ESA) prescription used at this centre was 
developed in 2009 based on the CSN guidelines and was designed to maintain 
hemoglobin (Hb) between 100-120g/L, transferrin saturation (TSAT) between 20-
50% and serum ferritin between 200-800Î¼g/L. Until December 2010, intravenous 
(IV) epoetin alfa was the only ESA used at this centre. At that time, a study was 
started that switched a subgroup of patients to IV darbepoetin alfa.  The algorithm 
in use was adapted for this agent and was evaluated. 
 
Objectives: To determine the proportion of patients receiving IV darbepoetin alfa 
who remain within desired anemia targets and the number of dose changes 
required over the 12 month study period using this algorithm.  
Methods: Hb and TSAT were collected monthly and serum ferritin quarterly. Mean 
values and standard deviations were determined, as well as the percentage of 
values in the target ranges. The number of dose changes required was recorded 
and the median and interquartile range for the twelve month period was calculated. 
 
Results: The mean Hb was 111.4g/L(± 7.3), the mean TSAT was 30.5%(± 9.8) and 
the mean serum ferritin was 732.3 Î¼g/L (± 392.5). The median number of dose 
changes was 2 (0.25-3.75). The proportion of values in target for Hb was 73.1%; 
TSAT was 75.9% and serum ferritin was 58.8%. The mean proportion of 
TSAT<20% was 16.3% and the mean proportion of ferritin<200Î¼g/L was 5.4% 
over the study period. 
 
Conclusions: This data demonstrates that the use of the dosing algorithm for IV 
darbepoetin alfa provides acceptable attainment of anemia targets. The results 
were comparable to those seen with IV epoetin alfa in this centre. 



AGM 2013  
Montréal 

 

#094 
ABSTRACTS - POSTER PRESENTATION 

ANGIOTENSIN-CONVERTING ENZYME INHIBITORS / ANGIOTENSIN RECEPTOR 
BLOCKERS AND RISK OF CONTRAST INDUCED ACUTE KIDNEY INJURY:  
SYSTEMATIC REVIEW AND META-ANALYSIS.  
 
Jeffrey C. Ma, Jeffrey C. Ma 1, Jesse Heyland 1, Brenda R. Hemmelgarn 1, Pietro 
Ravani 1, Neesh Pannu 2, Merril L. Knudtson 3 and Matthew T. James 1 
 
1 Division of Nephrology, Department of Internal Medicine, Faculty of Medicine, 
University of Calgary, Calgary AB, CANADA 
2 Libin Cardiovascular Institute, University of Calgary, Calgary AB, CANADA 
3 Division of Nephrology, Department of Internal Medicine, Faculty of Medicine, 
University of Alberta, Edmonton AB, CANADA 
 
BACKGROUND :  Contrast induced acute kidney injury (CI-AKI) is associated with 
adverse short and long-term outcomes.  The effect of concurrent use of 
angiotensin-converting enzyme inhibitors (ACE-I) and angiotensin receptor blockers 
(ARB) on the risk of CI-AKI is uncertain. 
 
OBJECTIVE:  To determine the risk of CI-AKI associated with ACE-I/ARB use at the 
time of coronary angiography. 
 
METHODS:  Electronic databases (MEDLINE and Embase from inception to 
September 2011) were searched for eligible studies.  Two reviewers independently 
identified eligible articles and extracted data from randomized controlled trials 
(RCTs) and cohort studies.  The random effects model of DerSimonian and Laird 
was used to obtain pooled estimates. 
 
RESULTS:  A total of eight studies (5 RCTs and 3 cohort studies) including 1699 
patients undergoing coronary angiography were identified.  The mean age of 
participants ranged from 53.6 to 71.8 years, and mean baseline serum creatinine 
ranged from 80.0-141.6 umol/L.  Among 5 RCTs identified, allocation concealment 
and blinding were reported in only one trial, and none reported an intention-to-
treat analysis.  All 3 cohort studies reported results following multivariable 
adjustment.  Significant differences in the risk of CI-AKI associated with ACE-I/ARB 
use were identified based on study design (meta-regression p=0.04).  Based on 
pooled results from cohort studies, ACE-I/ARB use was associated with an increased 
risk of CI-AKI (Relative Risk [RR] 2.84, 95% CI 1.71 : 4.69, I2 0%).  Results from 
RCTs were heterogeneous, with no significant effect of ACE-I/ARB use on CI-AKI 
(Pooled RR 0.82, 95% CI 0.33 : 2.02, I2 48.9%).   
 
CONCLUSIONS:  Estimates of the risk of CI-AKI associated with concurrent use of 
ACE-I/ARB use differ significantly by study design, suggesting confounding effects 
among observational studies.  The effects of ACE-I/ARB use on the risk of CI-AKI 
remain uncertain.  Further trials are required to address this question.   
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DOES VITAMIN D SUPPLEMENTATION ALTER CARDIAC AUTONOMIC TONE IN 
PATIENTS WITH IGA NEPHROPATHY?  
 
Michelle Mann, Mann MC, Hemmelgarn BR, Exner DV, Sola DY, Turin TC, Ahmed SB 
 
Objectives: Vitamin D (VD) deficiency, increased renin-angiotensin system (RAS) 
activity, and poor modulation of cardiac autonomic tone (CAT) are common in 
endstage kidney disease and are each associated with poor cardiovascular 
outcomes.  We examined the impact of VD supplementation on CAT in IgA 
nephropathy (IgAN) patients at baseline and in response to a physiologic stressor. 
 
Methods and Results: 11 IgAN subjects (42±5yrs, 82% male, eGFR 
66±4ml/min/1.73m2, proteinuria 1.24±4g/24hr) were studied in high-salt balance 
pre- and post 28d oral VD therapy (10,000IU cholecalciferol/day). CAT 
[Sympathetic (LF), vagal (HF), and overall sympathovagal balance (LF:HF)] was 
measured by power spectral analysis at baseline and in response to angiotensin II 
(AngII) (3ng/kg/minx30min, 6ng/kg/minx30min).   25-hydroxy and 1,25-hydroxy 
VD levels increased post-supplementation (25-hydroxy VD, 59±7 vs. 
141±14nmol/L, p=0.003; 1,25-dihydroxy VD, 105±11 vs. 123±17pmol/L, p=0.22, 
all values pre- vs. post-supplementation).  Though VD supplementation did not 
alter baseline cardiosympathetic activity (LF, 69±4 vs. 69±4nu, p=0.93) there was 
a trend towards a decrease in cardiovagal activity (HF, 29±4 vs. 23±4nu, p=0.1) 
however this did not result in significant changes in baseline cardiosympathovagal 
balance (LF:HF, 1.7±0.2 vs. 1.5±0.2, p=0.82). VD supplementation did not 
significantly alter the sympathetic tone during AngII challenge (60 min: LF, 65±4 
vs. 64±4nu, p=0.93), although a trend was observed indicating decreased vagal 
response to AngII (HF, 35±4 vs. 29±4nu, p=0.09). The overall 
cardiosympathovagal response was similar pre- and post-supplementation (LF:HF, 
1.5±0.1 vs. 1.6±0.2, p=0.24). The change in 1,25-dihydroxy VD caused by 
supplementation was positively correlated with baseline CAT profile (LF, r=0.73, 
p=0.01; HF, r=0.73, p=0.01; LF:HF, r=0.61, p=0.04) though was not associated 
with autonomic responses to AngII.  
 
Conclusions: Oral VD supplementation may alter the cardiac autonomic profile 
primarily through mechanisms involving active 1,25-dihydroxy VD in patients with 
IgAN. However, large prospective studies are warranted in order to better 
determine the relationship between these variables within the renal population.
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KIDNEY ANION EXCHANGER 1 MUTANTS THAT CAUSE DISTAL RENAL TUBULAR 
ACIDOSIS ARE PREMATURELY DEGRADED.  
 
Emmanuelle Cordat, Mattia Berrini, Carmen Y. Chu, Jenny King, R. Todd Alexander 
and Emmanuelle Cordat 
 
Background 
Primary distal Renal tubular acidosis (dRTA) is a dominantly or recessively inherited 
disease characterized by metabolic acidosis, failure to thrive, nephrocalcinosis and 
renal failure if untreated. dRTA is caused by mutations in the gene encoding the 
anion exchanger 1 (kAE1), a protein normally expressed at the basolateral 
membrane of type-A intercalated cells in the collecting duct. When expressed in a 
renal tubular epithelial model, dRTA mutants are retained either in the endoplasmic 
reticulum, in the Golgi or sorted to the apical membrane. We recently showed that 
chemical treatment of cells expressing one of 3 kAE1 mutants representative of 
dominant and recessive dRTA partially restored function of one dRTA mutant at the 
plasma membrane. However, despite this rescuing treatment, dRTA mutants are 
prematurely degraded relative to wild-type kAE1. 
 
Objectives 
Our objective was to identify the cellular mechanisms that prematurely degrade 
kAE1 dRTA mutants in renal epithelial cells. 
Methods 
We expressed each of the 3 mutants in a renal epithelial cell line and determined 
their respective half-lives in presence or absence of rescuing chemical treatment. 
We used proteosomal or lysosmal inhibitors to determine which pathway 
predominantly degraded each of the mutants. We also employed cell lines 
individually knocked down for various components of the degradation machinery to 
determine whether kAE1 mutants expression were stabilized. 
 
Results 
Dominant and recessive dRTA mutants that were retained in the endoplasmic 
reticulum were predominantly degraded by the proteosomal pathway, via a 
ubiquitylation-dependent mechanism. The Golgi-retained recessive dRTA mutant 
was degraded by both proteosomal and lysosmal pathways, and by an 
ubiquitylation-dependent mechanism. Knocking-down individual components of the 
peripheral quality-control machinery stabilized the Golgi-retained recessive dRTA 
mutant but did not affect the endoplasmic reticulum retained dRTA mutants. 
 
Conclusions 
Degradation mechanisms of kAE1 dRTA mutants vary and require distinct 
intracellular components depending on their location of intracellular retention. 
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VANCOMYCIN DOSING IN HEMODIALYSIS PATIENTS: OPTIMIZATION OF SERUM 
TROUGH CONCENTRATIONS. 
 
Piera Calissi, Piera Calissi. Interior Health Authority Renal Program, Kelowna, BC,  
Peter Dessens, Kelowna General Hospital, Kelowna, BC, Pamela Caron, Kootenay 
Boundary Renal Program, Trail, BC.   
 
Vancomycin is a bacteriocidal glycopeptide antibiotic commonly used to treat 
methicillin-resistant Staphylococcus aureus (MRSA) infections, such as line-related 
sepsis, in hemodialysis HD) patients. Recently, the Infectious Diseases Society of 
America and Society of Infectious Diseases Pharmacists, recognized that trough 
serum concentrations >10 mg/L are needed to avoid resistance and therapeutic 
failures. Furthermore, they recommended that for S. aureus, a 15-20 mg/ L trough 
serum concentrations be achieved to treat complicated infections.  
Therefore, from July 2011-July 2012, we evaluated a vancomycin dosing strategy 
to achieve a 15-20 mg/L vancomycin trough concentrations using an empiric 
loading and maintenance dose of 25 mg/kg and 10 mg/kg each HD treatment, 
respectively, plus a dosage adjustment algorithm. The vancomycin dosing strategy 
was effective to achieve a trough of 15-20 mg/L in the majority of patients. Patients 
with good residual renal function (e.g. with a creatinine clearance greater than 10 
mL/minute) typically required a vancomycin dose greater than 10 mg/Kg each HD 
treatment.  
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ECTODOMAIN SHEDDING BY TACE/ADAM17 REGULATES KIDNEY INJURY 
MOLECULE-1 (KIM-1) MEDIATED PHAGOCYTOSIS OF APOPTOTIC CELLS.  
 
Rushi Gandhi , Rushi Gandhi 1,3 
James Yi 1,3 
Hang Shi1,3 
Sahra Nathoo1,3 
Ola Ismail1,3 
Xizhong Zhang 2,3 
Lakshman Gunaratnam1,2,3  
 
1. Department of Microbiology and Immunology, Western University, London, 
Canada 
2. Division of Nephrology, Schulich School of Medicine and Dentistry, London, 
Canada  
3. Matthew Mailing Centre for Translational Transplant Studies, London Health 
Sciences Centre, London, Canada.  
 
The phagocytic clearance of apoptotic cells protects multicellular organisms from 
chronic inflammation and autoimmunity. Apoptosis of tubular epithelial cells is a 
hallmark of ischemic and toxic acute kidney injury. Unregulated inflammation can 
impede tissue repair and lead to fibrosis.  
 
Kidney injury molecule-1 (KIM-1) is a cell surface glycoprotein that is undetectable 
in the healthy kidney, but is rapidly upregulated on proximal tubular epithelial cells 
(PTECs) following cellular injury. KIM-1 belongs to a family of receptors whose 
recognition of phosphatidylserine, an “eat me” signal displayed on apoptotic cells, 
confers PTECs the ability to engulf and clear apoptotic cells.  KIM-1 undergoes 
constitutive membrane-proximal cleavage resulting in the release of a soluble (90 
kDa) ectodomain protein into the urine, or conditioned culture medium of KIM-1-
expressing cells.  Although KIM-1 is a biomarker of acute kidney injury, the enzyme 
responsible for KIM-1 shedding and the biological significance of this phenomenon 
are unknown.  
 
We report for the first time that ADAM17/tumor necrosis factor-α cleaving enzyme 
(TACE) regulates both constitutive and accelerated shedding of KIM-1. When we 
transferred conditioned medium containing soluble KIM-1 to KIM-1-expressing 
PTECs, phagocytic uptake of apoptotic cells was inhibited.  Acceleration of shedding 
with metalloproteinase activators also significantly inhibited phagocytosis.  In 
contrast, inhibition of KIM-1 shedding using TACE inhibitors as well as silencing 
TACE expression using shRNA enhanced KIM-1-mediated phagocytosis.  We 
conclude that the phagocytic function of KIM-1 is regulated by TACE. We postulate 
that the biological significance of this regulation may have significant implications to 
acute kidney injury in vivo. 
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EFFECT OF PRIOR AMINOGLYCOSIDE (AG) EXPOSURE ON AG-INDUCED ACUTE 
KIDNEY INJURY (AKI) IN NON-CRITICALLY ILL CHILDREN.  
 
Michael Pizzi, Michael Pizzi 
Jillian S Caldwell 
Melissa Piccioni, MSc 
Michael Zappitelli, MD, MSc 
Background: AG nephrotoxicity is common. Risk factors and outcome associations 
are not well understood, especially in non-critically ill patients.   
 
Objective: We determined if AG exposure in the prior 6 months and time since last 
AG treatment (Rx) are associated with AKI incidence and severity during a current 
AG Rx.  
 
Methods: We conducted a retrospective cohort study of non-critically ill children 
receiving AG from Oct 2008-Apr 2012 in a tertiary care center (exclusion: missing 
serum creatinines [SCr]). We collected baseline SCr (lowest in 3 months pre-Rx), 
peak Rx SCr and clinical data (Rx duration, drug, demographic, ward, service, 
length of stay, admission reason). AKI was defined based on Acute Kidney Injury 
Network (AKIN) staging. We evaluated associations between AG hrs in prior 6 
months or time (days) since last AG Rx and AKI incidence and severity (staging) 
using univariate analysis and multiple logistic regression (MLR), controlling for other 
variables. 
 
Results: 544 Rx's were eligible: 47% male, 23.9% gentamycin, 
23.71/16.73/59.56% medicine/heme-onc/surgical wards, 49.5% AKI (Stages 1,2,3 
= 23.9%, 17.8%, 7.7%); mean±SD age 7.8±5.4 years, length of stay 44.8±84.7 
days, AG Rx length 180.7±178.5hrs, 3.9±3.1 Rx's/patient, 224.4±386.4 AG hrs in 
prior 6 months, 71.0±101.7 days since last Rx. AKI vs. non-AKI prior 6 months AG 
hours were 331.1± 447.5 vs. 120.0±279.0 (p<0.001). In MLR, prior 6 months AG 
hours predicted AKI and Stage 2 AKI, independent of other factors (both p<0.001). 
AKI vs. non-AKI days since last Rx were 101.6±125.3 vs. 52.0±78.0 (p<0.001). In 
MLR, days since last AG Rx independently predicted AKI (p≤  0.004).  
 
Conclusions: Prior AG exposure and time since last AG Rx are associated with AKI 
development during current AG Rx in children. These may represent important, 
ascertainable risk factors for predicting who will develop AG-AKI and suggests that 
it may be desirable to avoid repeat AG exposures.   
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EFFECT OF BASELINE SERUM CREATININE ESTIMATION ON ACUTE KIDNEY INJURY 
EVALUATION IN NON-CRITICALLY ILL CHILDREN TREATED WITH 
AMINOGLYCOSIDES.  
 
Jillian S Caldwell, Jillian S Caldwell 
Michael Pizzi 
Melissa Piccioni, MSc 
Michael Zappitelli, MD, MSc 
Background: Aminoglycosides (AG) are a frequent cause of acute kidney injury 
(AKI) in non-critically ill children. Lack of baseline serum creatinine (bSCr) hinders 
AKI ascertainment.  
 
Objectives: Determine how bSCr estimation alters estimation of AKI incidence and 
AKI-outcome associations.  
 
Methods: We performed a retrospective cohort study of non-critically ill hospitalized 
children receiving AG treatment (Rx) with SCr data, from Oct 2008-Apr 2012. bSCr 
definition: lowest 3 months pre-Rx start. Acute Kidney Injury Network SCr Staging 
was used to define AKI, using peak SCr on Rx. Two other bSCr methods were 
compared: 1) average institution norms (avNormSCr); 2) age SCr norms (Pottel, 
2010, PottelSCr). We estimated AKI incidence and AKI-length of stay (LOS) 
associations using univariate and multivariate analysis.  
 
Results: We studied 667 children (mean±SD age 7±6yrs, bSCr 29±19  
µmol/L, AG hrs/Rx 170±168, LOS 45±85 days; 48% male, 68/29/3% 
tobra/genta/amikacin; 55/24/18% heme-onc/surgical/medical service). avNormSCr 
and PottelSCr differed significantly from bSCr, and AKI incidence estimates differed 
significantly depending on method of bSCr estimation used (Table 1). AKI-LOS 
associations also differed: 1) bSCr - AKI vs. no-AKI LOS median 14.5 vs. 10 days, 
p<0.001, 2) avNormSCr - 13 vs. 11 days, p=0.5, 3) PottelSCr - 12 vs. 11 days, 
p=0.9. In multivariate analyses, only AKI using bSCr was independently associated 
with longer LOS (p<0.001), independent of age at Rx start, gender, service, pre-
existing renal issue, AG type, and total hours on AG. 
 
Conclusions: Baseline SCr impacts significantly on AKI study conclusions. Better 
bSCr estimation methods are needed for instances when bSCr is unknown.
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PTP1B inhibition protects against podocyte injury and proteinuria.  
 
Takanori Kumagai, Takanori Kumagai, Cindy Baldwin, Lamine Aoudjit, and Tomoko 
Takano 
 
Protein tyrosine phosphatase 1B (PTP1B) is a ubiquitously expressed nonreceptor 
protein-tyrosine phosphatase, which regulates various cellular functions including 
migration. Recent studies suggest that increased migratory phenotype of podocytes 
may be responsible for foot process effacement in vivo. The current study 
addresses the role of PTP1B in podocyte injury and proteinuria. PTP1B was 
markedly upregulated in the glomerulus, notably in podocytes, in rats with 
puromycin aminonucleoside nephrosis and mice injected with adriamycin or 
lipopolysaccharide (LPS). Podocyte-specific gene deletion of PTP1B ameliorated 
proteinuria induced by adriamycin and lipopolysaccharide and the PTP1B inhibitor 
protected against LPS-induced proteinuria. In contrast, podocyte-specific transgenic 
mice for PTP1B showed reduced nephrin tyrosine phosphorylation and male mice 
developed spontaneous proteinuria and podocyte foot process effacement after 3 
months of age.  
 
In addition, female transgenic mice showed exaggerated proteinuric response to 
LPS. In cultured mouse podocytes, PTP1B knockdown and the PTP1B inhibitor both 
reduced LPS-stimulated cell migration, Src-family kinase activation and the 
phosphorylation of focal adhesion kinase at Y397, which plays a critical role in cell 
migration. Similarly in mice, LPS induced Src-family kinase activation and focal 
adhesion kinase phosphorylation at Y397, both of which were inhibited by 
podocyte-specific PTP1B knockout or the administration of the PTP1B inhibitor. In 
summary, PTP1B upregulation in podocytes contributes to podocyte injury and 
proteinuria likely by activating Src-family kinases and focal adhesion kinase, 
thereby inducing migratory response of podocytes. Pharmacological inhibition of 
PTP1B may have a therapeutic potential in proteinuric diseases.
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RENAL PROXIMAL TUBULAR EPITHELIAL CELLS REGULATE IMMUNOLOGICAL 
DANGER BY EXPRESSING KIDNEY INJURY MOLECULE-1 (KIM-1).  
 
Lakshman Gunaratnam, Sahra Nathoo,1,3,  Yifei Zhong,1,3  
Xizhong Zhang,2,3 ,  Lakshman Gunaratnam1,2,3 
 
1Department of Microbiology and Immunology, Western University, London, ON, 
CANADA, 2Division of Nephrology, Department of Medicine, Western University, 
London, ON, CANADA,  3Matthew Mailing Centre for Translational Transplant 
Studies, London Health Sciences Centre, London, ON, CANADA 
 
The phagocytic clearance of apoptotic cells is vital to maintaining tissue 
homeostasis in multicellular organisms. Uncleared apoptotic cells can undergo 
secondary necrosis releasing endogenous danger signals such as high mobility 
group box protein 1 (HMGB1) into the extracellular milieu, triggering inflammation. 
Apoptosis and necrosis of tubular epithelial cells is a hallmark of ischemic and toxic 
acute kidney injury (AKI). Kidney injury molecule-1 (KIM-1) is a scavenger receptor 
for recognition of apoptotic and necrotic cells that is upregulated on renal proximal 
tubular epithelial cells (PTECs) during AKI. Once expressed on PTECS, KIM-1 
transforms surviving PTEC into avid phagocytes that can clear the kidney of dying 
cells. We hypothesized that clearance of apoptotic and necrotic cells by KIM-1-
expressing PTECs would minimize the release of HMGB1 from dying cells and curtail 
the activation of innate immune responses.  
 
We added apoptotic and necrotic thymocytes to monolayers of PTECs expressing 
and not expressing KIM-1. After 24 hours, the resultant conditioned cell media and 
lysates were analyzed by Western blot to detect HMGB1 protein. The conditioned 
medium from each cell type was then transferred to cultures of dendritic cells. We 
performed flow cytometric analysis on the dendritic cells after 24hrs of incubation 
with the respective conditioned media to assess dendritic cell activation (CD40 and 
CD86 upregulation).  
 
Compared to that of PTECs not expressing KIM-1, we observed significantly more 
intracellular HMGB1 in the lysates of KIM-1-expressing cells when exposed to either 
apoptotic or necrotic cells. In contrast, we observed less HMGB1 in the conditioned 
media of KIM-1-expressing cells when exposed to either apoptotic or necrotic cells 
compared to the conditioned medium from PTECs not expressing KIM-1. 
Furthermore, exposure to the conditioned medium from KIM-1-expressing PTECs 
led to less dendritic cell-activation than exposure to conditioned medium from cells 
not expressing KIM-1. 
  
We conclude that KIM-1 expressing PTEC regulate innate immunity through 
clearance of apoptotic cells. We propose that upregulation of KIM-1 on PTEC during 
AKI may represent a host defense mechanism to curtail inflammation. 
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A MODEL FOR OUTPATIENT MANAGEMENT OF ANTICOAGULATION PRE /POST 
INTERVENTIONAL RADIOLOGY PROCEDURES IN HEMODIALYSIS PATIENTS.  
 
Paula Mossop, Paula Mossop 1, Jo-Anne Wilson 12, Steven D Soroka 1, Christine 
Dipchand 1, Peter Brown 3 
 
1 Division of Nephrology, Department of Medicine, Capital District Health Authority 
2 College of Pharmacy, Faculty of Health professions 
3 Interventional Radiology, Department of Medicine Capital District Health Authority 
Halifax, Nova Scotia, Canada 
Background: Hemodialysis (HD) patients on long-term oral anticoagulant therapy 
and at risk for thromboembolic (TE) complications present a challenge to clinicians 
when they require interventional radiology (IR) procedures to maintain a functional 
vascular access. 
 
Objective: To evaluate the effectiveness and safety of an HD perioperative 
anticoagulation protocol for patients at low risk for TE complications who require 
temporary interruption of warfarin sodium for IR procedures. 
 
Methods: This was a prospective cohort study of HD patients at low risk for TE 
complications on warfarin sodium who required an IR procedure during a 9 month 
study period. Patients deemed to be moderate or high risk for TE complications 
were excluded. A physician pre-printed order was developed to systematically 
manage the patients. Patients discontinued warfarin sodium 5 days prior to their 
procedure and obtained an INR the day prior to the IR procedure to ensure it was 
below 1.5. Patients resumed warfarin post-procedure at twice their usual daily dose 
to a maximum of 10 mg provided hemostasis was achieved. A patient education 
pamphlet was provided outlining required pre and post medication and blood work. 
Rates of TE complications and hemorrhagic (HE) complications were recorded. 
 
Results: The protocol was used to manage six IR procedures. All patients were 
treated with warfarin sodium for atrial fibrillation (AF). IR procedures included: 5 
fistuloplasties and 1 tunneled line exchange. No rates of TE or HE complications 
occurred pre or post intervention. One patient required oral vitamin K1 to achieve 
the desired INR target. There were no delays in performing the IR procedures and 
no hospitalization was required. 
  
Conclusion: This model of care provided safe and effective anticoagulation 
management in HD patients in preparation for their IR procedure while reducing 
unnecessary hospitalization and referral to a hospital-based anticoagulation clinic 
which may delay the IR procedure.  
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DOWNREGULATION OF AQUAPORIN-1 GENE EXPRESSION MEDIATED RENIN 
ANGIOTENSIN SYSTEM- INDUCED HYPERTENSION AND KIDNEY INJURY.  
 
Shiao-ying Chang, Shiao-ying Chang *1, Chao-sheng Lo, PhD1, Xin-ping Zhao1, 
Yessoufou Aliou1, Isabelle Chenier1, Julie R. Ingelfinger, MD2, and Shao-Ling 
Zhang, PhD1. 1CRCHUM, Montreal, Quebec, Canada and 2Pediatr Nephrol Unit, 
Mass. Gen. Hosp, Boston, MA, United States. 
 
Background: Little is known about Aquaporin-1 (AQP1) regulation in animal models 
of renin angiotensin system (RAS)-induced hypertension and kidney injury. We 
reported that RAS blockade prevents intrarenal RAS activation, hypertension, and 
nephropathy progression in angiotensinogen (Agt)-transgenic (Tg) mice specifically 
overexpressing Agt in their renal proximal tubular cells (RPTCs). The present 
studies explored the role of AQP1 in RAS-induced hypertension and kidney injury, 
focusing on underlying molecular mechanisms. 
 
Methods: Male Agt-Tg mice (non-Tg littermates as controls) ± RAS blockade 
(losartan and perindopril treatment from 13 to 20 weeks). Systolic blood pressure 
(SBP), renal reactive oxygen species (ROS) generation, glomerular filtration rate 
(GFR), urinary albumin/creatinine ratio and Ang II levels, as well as renal 
morphology were measured. Renal proximal tubular Agt, AQP1 and HO-1 (heme 
oxygenase-1) gene expression was assessed by real time-qPCR, western blot and 
immunohistochemistry. 
 
Results: Untreated, Agt-Tg mice developed hypertension, renal hypertrophy and 
tubulointerstitial fibrosis with downregulation of AQP1 and HO-1expression in their 
RPTCs as compared with non-Tg littermates. Dual RAS blockade prevented these 
abnormalities. Furthermore, in vitro studies showed that AQP1 gene expression is 
significantly down-regulated in an Agt-RPTCs stable clone (stably transfected with 
rat Agt cDNA), and this decreased AQP1 gene expression was normalized by RAS 
blockade via the activation of HO-1 gene. 
 
Conclusions: Our data suggest that the counter balance of AQP1 and HO-1 gene 
expression plays a key role in RAS -induced hypertension and kidney injury, both in 
vivo and in vitro
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HIGH-FAT DIET IMPACT ON DIABETIC OFFSPRING PRENATAL PROGRAMMING.  
 
Yessoufou Aliou, Yessoufou Aliou1*, Shiao-Ying Chang1, Isabelle Chenier1, Julie R. 
Ingelfinger 2 and Shao-Ling Zhang 11, CRCHUM-Hotel-Dieu, Montreal, Canada; 
2.Mass. Gen. Hosp., Pediatr. Nephrol. Unit, Boston, USA 
 
Introduction: The present study aimed to establish whether high-fat diet could 
accelerate perinatal programming of kidney injury occurring in the offspring from 
diabetic mother as well as the underlying mechanisms in vivo.  
 
Methods: Male offspring from 3 subgroups (non-diabetic, diabetic and insulin-
treated diabetic dams) of Hoxb7-green fluorescent protein (GFP):transgenic (Tg) 
mice were fed with normal chow (ND: 6.2% fat) or high fat diet chow (HF:  36% 
fat) from the age of 4 week-old until 20 week-old.  Biological parameters, kidney 
morphology, intraperitoneal glucose tolerance test (IPGTT) and gene expression 
were assessed accordingly.  
 
Results: As compared with the control offspring from non-diabetic dams fed with 
ND (con-offspring), male offspring from diabetic dams (dia-offspring) were born 
with small body weight (BW). However, when fed with HF diet, the dia-offspring 
gained more weight than the con-offspring [weight gain difference between ND and 
HF: con-offspring (7.4g) vs., dia-offspring (8.8g)] and became glucose intolerant. 
The dia-offspring displayed nephropathy features-e.g., glomerulosclerosis, tubular 
apoptosis and increased accumulation of extracellular matrix proteins, and were 
profoundly enhanced in the dia-offspring fed with HF. In the offspring from insulin 
treated diabetic dams (Ins-offspring), the weight gain difference between ND and 
HF is less than one in the con-offspring fed with ND or HF, respectively. The glucose 
intolerance in the Ins-offspring fed with HF is less significant as compared to one in 
the dia-offspring fed with HF.  
 
Conclusions: HF diet accelerates the process of maternal diabetes- induced 
perinatal programming of kidney injury. 
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IGA NEPHROPATHY IS ASSOCIATED WITH ALTERED CARDIAC AUTONOMIC TONE 
IN RESPONSE TO ANGIOTENSIN II CHALLENGE COMPARED TO HEALTHY HUMANS.  
 
Michelle Mann, Mann MC, Hemmelgarn BR, Exner DV, Turin TC, Sola DY, Ahmed SB 
Objectives: Cardiac autonomic tone (CAT) dysfunction and particularly decreased 
cardioprotective vagal activity is common in endstage kidney disease and 
associated with cardiovascular risk. Whether this occurs in those with earlier forms 
of kidney dysfunction remains unknown.  
 
Methods and Results: 12 IgA nephropathy (IgAN) subjects  (40±4yrs, 83% male, 
75% Caucasian, eGFR 66±4ml/min 1.72m2, proteinuria 1.24±0.4g/24h) and 34 
healthy controls (38±3 yrs, 35% male, 76% Caucasian, eGFR 107±4ml/min 
1.72m2, proteinuria 0.08±0.01g/24h) were studied in high-salt balance . CAT 
[sympathetic (low frequency (LF)), vagal (high frequency (HF)), and overall 
sympathovagal balance (LF:HF)] was measured by power spectral analysis at 
baseline and in response to a physiologic stressor, AngII challenge 
(3ng/kg/minx30min, 6ng/kg/minx30min).  
 
At baseline, all subjects demonstrated similar sympathetic activity (LF, 66.5±5 vs. 
66.1±3nu, p=0.92 IgAN vs. controls) but IgAN subjects displayed a trend towards 
decreased vagal tone (HF, 25.2±5 vs. 32.3±3nu, p=0.09 vs. controls), though 
sympathovagal balance did not differ (LF:HF, 1.7±0.2 vs. 2.04±0.2, p=0.41 vs. 
controls). In response to 60min of AngII challenge, IgAN subjects demonstrated a 
similar increase in sympathetic tone (Î”LF 60min: -5.1±6 vs. 2.9±3, p=0.27) but a 
significantly more robust rise in cardioprotective vagal activity (Î”HF 60min: 7.7±3 
vs. -5.3±2nu, p=0.004 vs. controls) resulting in a more muted overall change in 
cardiosympathovagal balance compared to controls;  (Î”LF:HF 60min: -0.1±0.2 vs. 
0.4±0.2, p=0.09). Even after adjustment for relevant covariates, significant 
differences in the vagal response to AngII challenge remained (p=0.004).  
 
Conclusions: IgAN subjects demonstrate a trend towards altered baseline 
cardioprotective vagal activity and mount an exaggerated vagal response to a 
physiologic stressor compared to healthy controls. These results suggest that 
altered regulation of CAT may already be present in the setting of early kidney 
disease, though further study is necessary. 
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A NOVEL MODEL OF ADVANCED DIABETIC KIDNEY DISEASE IN MICE.  
 
Dylan Burger, Burger D*1, Holterman CE*1, Carter A1, Reudelhuber TL2, Burns 
KD1, Kennedy CRJ1 
*equal contribution to this work 
 
Background: Insight into the pathogenesis of diabetic nephropathy (DN) has been 
limited by a lack of animal models which recapitulate key features of human DN. 
While the majority of currently available rodent models exhibit characteristics of 
early DN (hyperfiltration, mesangial expansion, albuminuria), features of late DN 
(hypertension, GFR decline, tubulointerstitial fibrosis) are absent or require a 
significant time investment for full phenotype development. A possible explanation 
for resistance to renal complications of diabetes in rodents is the lack of a 
concomitant increase in blood pressure. Accordingly, the aim of the present study 
was to develop a mouse model of advanced DN with hypertension superimposed.  
 
Methods: Type 1 diabetic OVE26 mice were crossed with a mouse model of 
angiotensin-dependent hypertension utilizing mice transgenic for human renin cDNA 
under the control of the transthyretin promoter (TtRhRen). TtRhRen mice exhibit 
angiotensin-dependent hypertension and progressive cardiac hypertrophy beginning 
at 6 weeks of age.  
 
Results: At 20 weeks of age, OVE26 mice exhibited increased urinary albumin levels 
as compared with wild-type and TtRhRen mice. Albuminuria was significantly more 
pronounced in OVE26/TtRhRen mice. Additionally, OVE26/TtRhRen mice displayed 
renal hypertrophy and evidence of tubulointerstitial fibrosis. Interestingly, 
beginning at 10 weeks TTRhRen/Ove26 mice were severely hypertensive, 
significantly exceeding that of TTRhRen littermates.  
 
Conclusions: In summary, our results suggest that TtRhRen/OVE26 mice are a 
robust model of type I DN that recapitulates key features of human disease. Such a 
model may be of significant interest in the analysis of pathogenesis of DN and in 
the assessment of putative therapeutics. 
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PREDICTORS OF SERUM ALBUMIN TRAJECTORIES IN HEMODIALYSIS PATIENTS.  
 
Michelle Wong, Michelle M.Y. Wong, MD, MSc, FRCPC, Renal Research Institute, 
New York, NY, USA  
Len A. Usvyat, MCP, Renal Research Institute, New York, NY, USA; Fresenius 
Medical Care North America, Waltham, MA, USA  
Stephan Thijssen, MD, Renal Research Institute, New York, NY, USA 
Peter Kotanko, MD, Renal Research Institute, New York, NY, USA 
Franklin W. Maddux, MD, Fresenius Medical Care North America, Waltham, MA, USA 
 
Background: Serum albumin concentration, a marker that varies with nutrition, 
inflammation and volume status, is a powerful predictor of mortality in hemodialysis 
(HD) patients.  The trajectory of serum albumin concentration over time is also an 
important parameter associated with patient outcomes.  Declines in serum albumin 
are associated with increased mortality, irrespective of baseline albumin levels.  
 
Objectives: We conducted a retrospective cohort study to determine predictors of 
change in serum albumin levels in incident HD patients. 
 
Methods: The patient cohort was derived from the clinical database of a large North 
American dialysis provider, and included incident patients who started HD between 
2007 and 2011 and survived >1 year.  The slope of albumin change during months 
7 to 12 from the start of dialysis was computed using simple linear regression.  
Patients were then divided into 3 groups: a) “increasing albumin”, with an albumin 
slope >0.5 g/L per month, b) “decreasing albumin”, with an albumin slope <-0.5 
g/L per month, and c) “stable”, which included all others.  Logistic regression was 
performed to determine predictors of increasing albumin level in patients with mean 
albumin <35 g/L over the first six months of dialysis. 
 
Results: 13,835 patients were included in the analysis.  Statistically significant 
predictors of increasing serum albumin included male gender, Hispanic ethnicity, 
use of nutritional supplements and higher baseline serum creatinine.  Conversely, 
catheter use for vascular access, drug or alcohol dependence, hepatitis and higher 
baseline serum albumin were factors that decreased the likelihood of increasing 
albumin.  Concurrent changes associated with increasing serum albumin were 
increasing equilibrated normalized protein catabolic rate, increasing post-HD 
weight, increasing serum phosphate and decreasing white blood cell count. 
 
Conclusions: Our studied identified actionable variables associated with dynamics of 
serum albumin. These novel findings will aid in the assessment of nutritional risks 
and guide nutritional interventions in patients receiving hemodialysis.    
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GENERATION AND CHARACTERIZATION OF NCK MUTANT PODOCYTE CELL LINES.  
 
Claire Martin, Nina Jones 
 
Background: Alterations in the glomerulus, specifically in specialized cells called 
podocytes, are implicated in the bulk of chronic diseases of the kidney. Between 
adjacent podocyte foot processes lies a specialized filtration structure termed the 
slit diaphragm (SD). The adaptor protein Nck is known to interact with the SD 
protein Nephrin, and this interaction is thought to be important for SD-mediated 
organization of the actin cytoskeleton and ultimately podocyte structure. However, 
recent research within our lab indicates that the role of Nck in foot process function 
may be broader than its interaction with Nephrin alone. Furthermore, a novel role 
for Nck2 in mediating integrin-based signaling through ILK-PINCH-1 has recently 
been reported in other cell types, leading us to hypothesize a similar role for Nck 
within the podocyte.  
 
Objective: To determine if Nck mediates interactions between both SD proteins and 
integrins, converging on the actin cytoskeleton in podocytes.  
Methods: Conditionally immortalized primary podocytes were isolated and 
propagated from Nck mutant mice. Because simultaneous knockout of Nck1 and 
Nck2 results in embryonic podocyte malformations, the Cre-loxP method was 
utilized. Adenoviral delivery of Cre-recombinase into Nck1-/-, Nck2flx/flx cells post-
isolation produced podocytes absent of total Nck.  
 
Results: Using these newly developed cellular tools, we characterized alterations in 
integrin-mediated events including podocyte cell adhesion, spreading and motility in 
the absence of Nck, and examined interactions between Nck and ILK-PINCH-1.   
 
Discussion: The generation of Nck mutant podocyte cell lines has allowed us to 
study an important role for Nck in integrin signaling in podocytes mediated through 
PINCH-1 and ILK. Furthermore, these lines can be utilized in the future to elucidate 
additional roles for Nck within podocytes. 
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DIETARY PHOSPHOROUS IS ASSOCIATED WITH PROGRESSION OF CORONARY 
ARTERY CALCIFICATION IN PATIENTS WITH STAGES 3 TO 5 CHRONIC KIDNEY 
DISEASE.  
 
Rachel M. Holden, Shobeiri NS, Hopman WM, Garland JS, Adams MA, and Holden 
RM 
 
Background:  Hyperphosphatemia has been consistently linked to vascular 
calcification and poor outcomes in dialysis patients. In earlier stages of CKD, many 
patients do not yet exhibit hyperphosphatemia.  We hypothesized that higher 
dietary phosphorus intake and higher dietary phosphorus content per gram of 
dietary protein intake would be associated with progression of vascular calcification 
in these patients. 
 
Objective: To determine the association between dietary intake of phosphorus and 
dietary intake of phosphorus per gram of dietary protein and progression of 
coronary artery calcification (CAC) in patients with stage 3-5 CKD. 
Methods:  Food frequency questionnaire was used in 2005 to determine phosphorus 
intake and phosphorus content per gram of protein in 89 patients.  Baseline clinical 
data were attained through patient interview and chart review.  Subjective global 
assessment (SGA) of nutritional status was performed by a renal dietician.  CAC 
score was measured by multi-slice computed tomography in 2005 and 2009.  CAC 
progression was defined as a > 15% increase in CAC over baseline.  Analyses 
included bivariate statistics and multivariable logistic regression modeling. 
Results:  CAC progression was observed in 59 (66%) patients.  Higher dietary 
phosphorus to protein ratio was associated with CAC progression in the unadjusted 
model and independently associated with CAC progression in each of the following 4 
models with incremental adjustment: case-mix (age, gender, diabetes, eGFR, 
SGA), biochemical results (phosphate, PTH and cholesterol), diet (energy intake, 
protein intake, potassium intake) and baseline CAC score and phosphate binder use 
(OR 1.1 95% CI (1.01 : 2.0, p<0.05 for the final model).   
 
Conclusions:  Higher dietary phosphorus per gram of dietary protein is 
independently associated with increased risk of CAC progression in patients with 
CKD.  Restricting dietary phosphate intake and/or phosphate binder use early in the 
course of CKD and prior to abnormalities in serum phosphate levels may prevent 
CAC progression. 
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OBSTRUCTIVE SLEEP APNEA TREATMENT WITH CONTINUOUS POSITIVE AIRWAY 
PRESSURE DECREASES INTRAGLOMERULAR PRESSURE AND ALTERS RENAL 
SENSITIVITY TO ANGIOTENSIN II.  
 
David D. M. Nicholl, Patrick J. Hanly MD 
Department of Medicine, Faculty of Medicine, University of Calgary, Calgary, AB, 
Canada 
Sleep Centre, Foothills Medical Centre, Calgary, AB, Canada 
 
George B. Handley 
Sleep Centre, Foothills Medical Centre, Calgary, AB, Canada 
 
Brenda R. Hemmelgarn 
Department of Medicine, Faculty of Medicine, University of Calgary, Calgary, AB, 
Canada 
Alberta Kidney Disease Network, Alberta, Canada 
 
Marc J. Poulin 
Department of Physiology and Pharmacology, Faculty of Medicine, University of 
Calgary, Calgary, AB, Canada 
  
Darlene Y. Sola  
Department of Medicine, Faculty of Medicine, University of Calgary, Calgary, AB, 
Canada 
 
Sofia B. Ahmed  
Department of Medicine, Faculty of Medicine, University of Calgary, Calgary, AB, 
Canada 
Alberta Kidney Disease Network, Alberta, Canada 
Background  
Obstructive sleep apnea (OSA) has been associated with the progression of chronic 
kidney disease. The underlying mechanism may be related to changes in the renin 
angiotensin system (RAS). 
 
Objectives 
We sought to determine the effect of continuous positive airway pressure (CPAP) on 
renal hemodynamics at baseline and in response to Angiotensin II (AngII) infusion 
in OSA patients. 
 
Methods  
Eight normotensive, non-diabetic newly diagnosed OSA subjects (75% male; 
52±4y; respiratory disturbance index [RDI] >15hr-1) with nocturnal hypoxia 
(oxyhemoglobin saturation [SaO2] <90% for >12% of night) were studied in high-
salt balance pre- and post-CPAP therapy (>4h CPAP use/night for 1 month). 
Glomerular filtration rate (GFR), renal plasma flow (RPF), and filtration fraction 
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(FF), a surrogate for intraglomerular pressure, were measured pre- and post-CPAP 
therapy using inulin and para-aminohippurate clearance technique at baseline and 
in response to graded AngII infusion (3ng/kg/min∙30min, 6ng/kg/min∙30min). 
 
Results 
CPAP corrected OSA and nocturnal hypoxia (RDI: 52.5±7.2 vs 5.8±0.9hr-1, 
p=0.01; duration SaO2<90%: 35.0±5.4 vs 6.4±3.9%, p=0.01; pre- vs post-
CPAP). Post-CPAP treatment, there was a non-significant reduction in baseline GFR 
(123±16 vs 112±13mL/min, p=0.1), though RPF did not change (677±48 vs 
695±56mL/min, p=0.6) resulting in a reduced baseline FF (18.7±2.5 vs 
16.5±2.1%, p=0.046; all values pre- vs post-CPAP).   CPAP treatment resulted in a 
trend towards a blunted GFR response (-9±4 vs 0±5mL/min, p=0.16) but no 
change in the RPF response (-131±48 vs -146±28mL/min, p=0.6) to the lower 
dose of AngII, resulting in an increase in FF in response to AngII challenge. Renal 
hemodynamic responses to the higher AngII dose were similar.  CPAP also reduced 
mean arterial pressure (97±2 vs 89±2mmHg, p=0.012) and urinary protein 
excretion (74[39, 341] vs 52[22, 204] mg/day, p=0.012).  
  
Conclusions 
CPAP treatment decreased intraglomerular pressure and increased renal 
hemodynamic sensitivity to AngII in OSA patients, supporting a role for the RAS in 
mediating OSA-associated kidney disease. 
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KIM-1 INHIBITS GΑ12-RHOA SIGNALLING DURING KIM-1-MEDIATED 
PHAGOCYTOSIS OF APOPTOTIC CELLS.  
 
Ola Ismail, Ola Ismail 1 
Xizhong Zhang 2 
Lakshman Gunaratnam 1,2,3 
 
1 Department of Microbiology and Immunology, Western University, London, ON, 
Canada. 
2 Matthew Mailing Center for Translational Transplant Studies, London Health 
Sciences Center, London, ON, Canada. 
3 Center for Human Immunology, Western University, London, ON, Canada. 
 
The phagocytic clearance of apoptotic cells serves to attenuate inflammation and 
enable tissue repair following injury. Kidney injury molecule-1 (KIM-1) is a 
phagocytic receptor upregulated on renal proximal tubular epithelial cells (PTECs) 
following acute kidney injury (AKI). KIM-1 specifically recognizes phosphatidylserine 
(PS), an “eat me” signal, displayed on the surface of apoptotic cells that enables 
PTECs to clear dying cells after tissue injury. The signalling mechanism by which 
KIM-1 converts PTECs into non-professional phagocytes is not known.  
 
To address this, we used co-immunoprecipitation and mass spectrometry to identify 
Gα12 as a novel KIM-1-interacting protein in PTECs. Gα12 belongs to the alpha 
subunit of the G12 family of heterotrimeric G proteins that control actin remodeling 
in cells by activating RhoA. We hypothesized that Gα12 regulates KIM-1-mediated 
engulfment through its downstream effector, RhoA.  
 
First, we established that Gα12 interacts with the cytosolic domain of KIM-1. Then, 
using confocal microscopy, we observed the co-localization of KIM-1 with GFP-
tagged Gα12 in PTECs. To determine the impact of Gα12 activity on KIM-1-
mediated phagocytosis, we overexpressed a constitutively active mutant of Gα12 in 
KIM-1-expressing PTECs and found a significant decrease in their phagocytic 
efficiency. Next, using pull-down activity assays, we determined that Gα12 activity 
(GTP-binding) is significantly reduced in PTECs upon exposure to apoptotic cells. 
Phagocytosis time-course experiments revealed delayed activation of RhoA in these 
cells that coincided with reduced Gα12 activity. Lastly, the inhibition of RhoA 
activation in KIM-1-expressing PTECs with chemical inhibitors or transfection of a 
dominant negative RhoA construct led to a significant increase in phagocytic 
efficiency. Together, our data implies that KIM-1 negatively regulates Gα12-RhoA 
signalling to facilitate phagocytic uptake of apoptotic cells by PTECs. Thus, Gα12 
may represent a novel signalling pathway used by phagocytes to mediate 
engulfment of apoptotic cell
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TESTING THE VALIDITY OF A NEW QUANTITATIVE IMAGE ANALYSIS TECHNIQUE 
TO MEASURE SEVERITY OF ABDOMINAL AORTIC CALCIFICATION ON LATERAL 
LUMBAR RADIOGRAPHS.  
 
Mark D.R. Grant, 1. Mark Grant - Student, Queen's University, Kingston, Ontario, 
Canada 
 
2. Jeremy Guenther - Student, Queen's University, Kingston, Ontario, Canada 
 
3. Stephen M Adams - Student, Queen's University, Kingston, Ontario, Canada 
 
4. Wilma M Hopman - Research Facilitator, Kingston General Hospital (KGH), 
Kingston, Ontario, Canada 
 
5.Tassos Anastassiades - Professor of Medicine & Biochemistry, Queen's University; 
Head, Division of Rheumatology, Kingston General Hospital (KGH), Kingston, 
Ontario, Canada 
 
6. Michael A Adams - Professor and Head, Biomedical & Molecular Science, Queen's 
University, Kingston, Ontario, Canada 
 
7. Rachel M Holden - Asst. Prof. & Nephrologist, Queen's University and Kingston 
General Hospital (KGH), Kingston, Ontario, Canada 
 
Background. Vascular calcification (VC) represents a serious complication of chronic 
kidney disease (CKD) and is a predictor of cardiovascular related mortality in that 
population. Lateral lumbar radiograph images are inexpensive and prominently 
display abdominal aortic calcification (AAC); however, to date, there remains no 
fully quantitative method to report severity of calcification. The present study 
focuses on comparing the reliability of a new quantitative image analysis technique 
to the previously validated semi-quantitative technique (AAC-24) when measuring 
severity of AAC on a lateral lumbar radiograph.  
 
Methods. The quantitative image analysis technique was developed using Image Pro 
6.0 and Microsoft Excel software. One hundred and ninety three subjects were 
selected from the Kingston cohort of the Canadian Multicenter Osteoporosis Study 
(CaMOS) based on the availability of radiographic data. Subjects were sorted 
according to bone mineral density values and compared within standard deviation 
groups. Inter-observer reliability was assessed by having two readers analyze the 
same fifty images for severity of AAC using both the semi-quantitative technique, 
and the quantitative technique in proposal. Additionally, one reader analyzed the 
fifty images twice, using both techniques previously mentioned, to assess their 
respective intra-observer reliabilities. Two scores were generated for each 
technique: L2-L4 Sum and L3-L4 Sum.  
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Results. For the L2-L4 Sum, the intra- and inter-class correlation coefficients for the 
quantitative and semi-quantitative techniques were 0.975, 0.962 and 0.917, 0.892, 
respectively (n=35). For the L3-L4 Sum, the intra- and inter-class correlation 
coefficients for the quantitative and semi-quantitative techniques were 0.982, 0.964 
and 0.899, 0.762, respectively (n=50).  
 
Conclusion. The quantitative technique is a more reliable method to assess severity 
of AAC than the semi-quantitative technique. In addition to the improved reliability, 
it is also a more informative assessment of AAC in the regions adjacent L2-L4 
vertebrae. This quantitative method demonstrates promise for future application in 
clinical and epidemiological studies.  
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TWO-YEAR EFFICACY AND SAFETY OF ONGOING ECULIZUMAB IN ATYPICAL 
HEMOLYTIC UREMIC SYNDROME (AHUS) PATIENTS WITH PROGRESSING 
THROMBOTIC MICROANGIOPATHY (TMA).  
 
Christoph Licht, Christoph Licht, Hospital for Sick Children and University of 
Toronto, Toronto, Canada 
Sunil Babu, Fort Wayne Medical Oncology and Hematology, Fort Wayne, IN, USA 
David Cohen, Columbia University Medical Center, New York, NY, USA 
Yahsou Delmas, Centre Hospitalier Universitaire Pellegrin, Bordeaux, France 
Richard Furman, Weill Cornell Medical College, New York, NY, USA 
Larry Greenbaum, Emory University, Atlanta, GA, USA 
Christophe Legendre, Université Paris Descartes, Hôpital Necker, Paris, France 
Neil Sheerin, Newcastle University, Newcastle upon Tyne, UK 
Camille L. Bedrosian, Alexion Pharmaceuticals Inc., Cheshire, CT, USA 
Chantal Loirat, Assistance Publique:Hôpitaux de Paris, Hôpital Robert Debré, Paris, 
France 
 
Background: Up to 65% of aHUS patients develop permanent renal damage or end-
stage renal disease or die within 1 year of diagnosis due to systemic complications 
of TMA (Caprioli J, 2006). Eculizumab is the first approved treatment for aHUS. 
Objectives: Evaluate efficacy and safety of eculizumab treatment over 2 years in 
aHUS patients with progressing TMA. 
 
Methods: Data from eculizumab-treated patients aged 12 years and older enrolled 
in an open-label, single-arm phase 2 trial with a long-term extension were 
analyzed. 
 
Results: Seventeen patients (median age 28 years; 71% female; 41% prior renal 
transplant; median time from diagnosis to screening 10 months) were evaluated 
after a median eculizumab treatment duration of 100 weeks. Among 15 patients 
with low platelet counts at baseline, 13 had platelet normalization (≥150Ã—
10^9/L) by 26 weeks and 12 maintained normal platelet counts through 2 years. 
Improvements in platelets, lactate dehydrogenase, and renal parameters were 
sustained at 2 years (Table). Both hematologic normalization and TMA event:free 
status were maintained over 2 years in 15 of 17 patients (88%). The median TMA 
intervention rate decreased from 0.88 pre-treatment to 0.00 through data cutoff 
(P<0.0001). Shorter duration of aHUS clinical complication prior to eculizumab 
treatment was associated with greater increases in estimated glomerular filtration 
rate (P<0.01). Rates of treatment-related adverse events remained the same or 
declined with ongoing treatment. 
 
 
Conclusions: Outcomes were improved at 26 weeks and 2 years in eculizumab-
treated patients, underscoring the importance of early and ongoing eculizumab 
treatment in patients with aHUS and progressing TMA. 
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TWO-YEAR EFFICACY AND SAFETY OF ONGOING ECULIZUMAB IN ATYPICAL 
HEMOLYTIC UREMIC SYNDROME (AHUS) PATIENTS WITH LONG DISEASE 
DURATION AND CHRONIC KIDNEY DISEASE.  
 
Christoph Licht, Christoph Licht, Hospital for Sick Children and University of 
Toronto, Toronto, Canada 
Petra Muus, Radboud University Nijmegen Medical Centre, Nijmegen, The 
Netherlands 
Christophe Legendre, Université Paris Descartes, Hôpital Necker, Paris, France 
Kenneth Douglas, Beatson West Scotland Cancer Centre, Glasgow, UK 
Maryvonne Hourmant, Centre Hospitalier Universitaire Hotel Dieu-Nantes, Nantes, 
France 
Yahsou Delmas, Centre Hospitalier Universitaire Pellegrin, Bordeaux, France 
Timothy Goodship, Newcastle University, Newcastle upon Tyne, UK 
Antonella Trivelli, Istituto G. Gaslini, Genova, Italy 
Camille L. Bedrosian, Alexion Pharmaceuticals Inc., Cheshire, CT, USA 
Chantal Loirat, Assistance Publique:Hôpitaux de Paris, Hôpital Robert Debré, Paris, 
France 
 
Background: aHUS, a rare disease, leads to permanent renal damage, end-stage 
renal disease, or death within 1 year of diagnosis in up to 65% of patients due to 
systemic thrombotic microangiopathy (TMA) (Caprioli J, 2006). 
Objectives: Evaluate efficacy and safety of eculizumab treatment over 2 years in 
aHUS patients with long disease duration and chronic kidney disease. 
 
Methods: Twenty patients age ≥12 years and receiving chronic plasma 
exchange/infusion on a stable regimen were enrolled and received eculizumab for 
26 weeks; 19/20 patients entered the long-term extension. Data from patients with 
median treatment duration of 114 weeks were analyzed. 
 
Results: Patients (median age 28 years, 60% female, 40% prior renal transplant) 
had median time from diagnosis to screening of 48 months. TMA event-free status 
was achieved by 80% (16/20) and 95% (19/20) of patients by 26 weeks and 2 
years, respectively. Hematologic normalization was achieved by 90% of patients 
(18/20) by 26 weeks and maintained at 2 years. Improvements in hemoglobin and 
renal parameters were sustained for 2 years (Table). Estimated glomerular filtration 
rate (eGFR) increased over 2 years in a continuous, time-dependent fashion, with 
earlier eculizumab intervention associated with greater eGFR increase (P=0.001). 
Adverse event rates remained steady or declined with longer duration of 
eculizumab; 1 patient died of complications of gastrointestinal hemorrhage, deemed 
unrelated to eculizumab. 
 
Conclusions: In aHUS patients with long disease duration, ongoing eculizumab 
treatment led to continued renal function improvements at 2 years. These results 
support ongoing eculizumab treatment in aHUS patients with long disease duration. 



AGM 2013  
Montréal 

 

#117 
ABSTRACTS - POSTER PRESENTATION 

INFERIOR VENA CAVA COMPRESSION AND THROMBOSIS LEADING TO POST-
TRANSPLANT GRAFT FAILURE AND BILATERAL DEEP VEIN THROMBOSIS FROM 
ENLARGED RENAL CYSTS IN AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY 
DISEASE (ADPKD).  
 
Karelle Nadeau, Karelle Nadeau, Department of Medicine, Faculty of Medicine, Laval 
University, Quebec, Qc, CANADA 
Yves Caumartin, Department of Surgery, Faculty of Medicine, Laval University, 
Quebec, Qc, CANADA 
Caroline Riopel, Department of Medicine, Faculty of Medicine, Laval University, 
Quebec, Qc, CANADA 
Sacha De Serres, Department of Medicine, Faculty of Medicine, Laval University, 
Quebec, Qc, CANADA 
Isabelle Houde, Department of Medicine, Faculty of Medicine, Laval University, 
Quebec, Qc, CANADA 
Fabrice Mac-Way, Department of Medicine, Faculty of Medicine, Laval University, 
Quebec, Qc, CANADA 
 
CASE:  
A 52 year-old hemodialyzed (HD) woman due to ADPKD was admitted for a first 
kidney transplantation. The first post-operative days were unremarkable except for 
a sudden impairment of graft function on the 10th post-operative day due to an 
acute renal vein thrombosis. Unfortunately, immediate surgical reintervention did 
not restore graft function. Pre-transplant blood tests did not reveal impairment of 
clot-inhibiting factors and renal graft pathology analysis showed no rejection. Two 
months later, while back on HD, she developed lower legs bilateral deep vein 
thrombosis despite already being on therapeutic fractionated heparin for a jugular 
catheter thrombosis. A cavography showed an 80% stenosis and thrombosis of the 
IVC caused by compression from voluminous right renal cysts (Figure1). The stasis 
induced by the local IVC compression certainly explained the patient multiple 
thrombosis, including the renal vein thrombosis after transplantation. After an 
unsuccessful percutaneous puncture of the cysts, a right nephrectomy was 
successfully performed.  
 
DISCUSSION:  
Compression of the IVC due to enlarged cysts in ADPKD has rarely been described 
in the literature. Our case is unique as both post-transplant renal graft vein 
thrombosis and bilateral deep vein thrombosis occurred in the same patient before 
diagnosis. Since renal graft vein thrombosis is a dramatic complication after 
transplantation, we propose that an imaging procedure for IVC should be performed 
before kidney transplantation in those ADPKD patients with known enlarged cysts. 
In the same way, IVC should be specifically imaged if recurrent lower legs deep 
vein thrombosis occur in these patients. 
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Willingness of physicians to participate in a randomized trial comparing different 
forms of vascular access.  
 
Mandeep S Dulai, Mandeep S Dulai, Pietro Ravani, Matthew J Oliver, Jennifer 
MacRae, Dan J Devoe, Robert R Quinn 
 
Background: Guidelines recommend fistulas as the preferred form of vascular 
access for hemodialysis based on observational studies that show a consistent 
association with reduced morbidity, mortality, and cost. However, there has never 
been a randomized comparison of different forms of vascular access.  We undertook 
a survey of Canadian Society of Nephrology (CSN) members to elicit views about 
vascular access and their willingness to participate in a randomized trial.  
 
Methods: CSN members were invited to participate in the survey via email.  The 
survey included 19 multiple-choice questions about respondent characteristics, their 
practice environment, referral practices, and willingness to participate in a 
randomized trial comparing catheters and fistulas for vascular access.   
 
Results: A total of 102 individuals completed the survey.  Ninety-two percent of 
respondents practiced in an urban setting, 90% were supported by a vascular 
access coordinator, and 84% had an access surgeon at their hospital.  Eight percent 
of respondents referred all patients for fistula creation, while another 8% routinely 
suggested patients should not go for a fistula attempt if they were at high-risk of 
primary failure.  The most common factors influencing the likelihood of referral 
were age, a history of vascular disease, and artery/vein size by vascular mapping.  
Seventy-two percent of those surveyed agreed with guidelines recommending 
fistulas as the preferred form of vascular access, while only 8% felt it was 
appropriate to set targets for fistula use.  A total of 81% of respondents indicated 
they would be willing to participate in a randomized trial comparing different forms 
of vascular access, but 62% of them felt it should be restricted to individuals at 
high risk of primary failure of a fistula. 
 
Conclusion: In a survey of CSN members, the majority of respondents would be 
willing to participate in a randomized trial comparing catheters and fistulas for 
vascular access in hemodialysis patients. 
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ARHGDIA: A NOVEL GENE IMPLICATED IN NEPHROTIC SYNDROME.  
 
Indra R. Gupta, Indra R. Gupta 1,2,3,  
Cindy Baldwin 4*,   
David Auguste 4,5*,  
Kevin CH Ha 3,9*, 
Jasmine El Andalousi 2*,  
Somayyeh Fahiminiya 3,9*, 
Martin Bitzan 1,2,  
Chantal Bernard 6,  
Mohammad R. Akbar 7,8,  
Steven A. Narod 7,8,  
David  S. Rosenblatt 1,3,4,  
Jacek Majewski 3,9, and  
Tomoko Takano 2,4,5 
 
Background:  The majority of infants with congenital nephrotic syndrome (CNS) 
have a mutation in one of 5 genes that affects the glomerular filtration barrier.  We 
investigated two sisters with a novel recessive form of CNS.  
 
Methods and Results:  After excluding the 5 genes already implicated in CNS, we 
performed whole exome sequencing and targeted sequencing on the two sisters, 
and this revealed that ARHGDIA that encodes Rho GDP dissociation inhibitor alpha 
(RhoGDIï¡, OMIM number 601925) was the causal gene.   Mice with targeted 
inactivation of ARHGDIA are known to develop severe proteinuria and nephrotic 
syndrome, therefore this gene was pursued in functional studies.   The sisters 
harbour a homozygous in-frame deletion that is predicted to remove a highly 
conserved aspartic acid residue within the interface where the protein, RhoGDIï¡ï€¬ 
interacts with the Rho-family of small GTPases (c.553_555del[p.Asp185del]).   Rho-
GTPases are critical regulators of the actin cytoskeleton and when bound to 
RhoGDIï¡, they are sequestered in an inactive, cytosolic pool.  In the mouse kidney, 
RhoGDIï¡ was highly expressed in podocytes, a critical cell within the glomerular 
filtration barrier, and a full-developmental expression profile of RhoGDIï¡ and the 
Rho-family is in progress.  When transfected in HEK293T cells, the mutant RhoGDIï¡ 
was unable to bind to the Rho-GTPases, RhoA, Rac1, and Cdc42, unlike the 
wildtype construct.  When RhoGDIï¡ was knocked down in podocytes, RhoA, Rac1, 
and Cdc42 were hyperactivated and podocyte motility was impaired.  The proband’s 
fibroblasts demonstrated mislocalization of RhoGDIï¡ to the nucleus, hyperactivation 
of the three Rho-GTPases, and impaired cell motility, suggesting that the in-frame 
deletion leads to a loss-of-function.  
 
Conclusions:  Although congenital nephrotic syndrome is extremely rare, we believe 
that understanding the function of RhoGDIï¡ will have important implications for 
both hereditary and non-hereditary forms of nephrotic syndrome since both 
disorders ultimately lead to defects in the actin cytoskeleton of podocytes.  
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ADHERENCE TO PRESCRIPTION DRUG RECOMMENDATIONS MADE ON PROVINCIAL 
FORMULARY FOR ALISKIREN.  
 
Ainslie M. Hildebrand, Ainslie M. Hildebrand (Division of Nephrology, University of 
Western Ontario, London, ON, Canada), Tara Gomes (Institute for Clinical Evaluative 
Sciences, Toronto, ON, Canada), Ximena Camacho (Institute for Clinical Evaluative 
Sciences, Toronto, ON, Canada), Amit X. Garg (Division of Nephrology, University of 
Western Ontario, London, ON, Canada), David N. Juurlink, Muhammad M. Mamdani 
(Department of Health Policy, University of Toronto, Toronto, ON, Canada) Irfan Dhalla 
(Department of Medicine, University of Toronto, Toronto, ON, Canada) 
 
Purpose: Therapeutic notes are published in the Ontario Drug Benefit formulary to 
guide appropriate physician prescribing for drugs that may be costly, limited in 
availability, or where evidence to support use is lacking. There is considerable 
anecdotal evidence that many drugs are being used in a manner that is inconsistent 
with these recommendations. The objective of this study is to determine whether 
therapeutic notes are an effective means of modifying prescribing behavior and to 
determine patient and prescriber characteristics that are associated with non-
conformance (prescribing that is not in accordance with the therapeutic note 
recommendations). 
 
Methods: We conducted a cross-sectional analysis of all residents of Ontario aged 66 
and older that have received a new prescription for aliskiren between December 1, 
2008 and March 31, 2011. We determined the proportion of aliskiren recipients that 
received non-conforming prescriptions and compared these patients to those that 
received conforming prescriptions with respect to demographics, comorbidities, health 
care utilization, and prescribers. 
 
Results: Among 19,352 patients receiving new prescriptions for aliskiren, 50.9% 
received non-conforming prescriptions. Patient characteristics associated with the 
receipt of non-conforming prescriptions included the presence of chronic kidney disease 
(adjusted odds ratio [OR] = 1.18 [95% confidence interval [CI]: 1.01 to 1.39]) or end-
stage kidney disease (OR = 1.59 [95% CI: 1.10 to 2.27]), increased number of 
outpatient physician visits (OR = 1.01 [95% CI: 1.01 to 1.02]), and long-term care 
status (OR = 1.35 [95% CI: 1.03 to 1.79]). However, there was no statistically 
significant association between estimated glomerular filtration rate or proteinuria and 
the receipt of non-conforming prescriptions. There were 3,196 unique prescribers of 
aliskiren to patients in this cohort. Although there was a trend towards more non-
conforming prescribing among female physicians and nephrologists, this was not 
statistically significant. 
 
Conclusions: Therapeutic notes are an ineffective means of modifying prescribing 
behavior. Results of this study may serve to inform new policies regarding prescribing 
privileges and listing status for drug products such as aliskiren on the provincial 
formulary.
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EXOME SEQUENCING TO IDENTIFY NOVEL FORMS OF ATYPICAL HEMOLYTIC-
UREMIC SYNDROME.  
 
Mathieu Lemaire, Mathieu Lemaire, Véronique Fremeaux-Bacchi, Franz Schaefer, 
Murim Choi, Wai Ho Tang, Moglie Le Quintrec, Fadi Fakhouri, Sophie Taque, 
François Nobili, Frank Martinez,Weizhen Ji, John D. Overton, Shrikant M. Mane, 
Denis Morin, Georges Deschenes, Véronique Baudouin, Brigitte Llanas, Laure 
Collard, Nathalie Rioux-Leclerc, Gilbert W. Moeckel, Marie Claire Gubler, John Hwa, 
Chantal Loirat  & Richard P. Lifton  
 
Diseases of abnormal thrombosis are major causes of morbidity and mortality. 
Hemolytic-uremic syndrome (HUS) features small vessel thrombosis resulting in 
acute episodes of microangiopathic hemolytic anemia, thrombocytopenia and renal 
failure. Most HUS cases are triggered by exposure to Shiga toxin produced by 
organisms like E. coli. Those that are not are referred to as atypical HUS (aHUS), 
and may be caused by other infections or medications. Other aHUS cases are due 
to inherited or autoimmune factors that result in pathologic complement cascade 
activation. Nearly half of aHUS patients remain unexplained. Our cohort includes 
unexplained cases of pediatric-onset aHUS from 49 unrelated kindreds.  
 
By exome sequencing, we identified rare mutations in a gene that encodes for an 
intracellular enzyme, ultimately finding mutations that co-segregate with disease in 
aHUS subjects from many unrelated kindreds. These patients have a distinctive 
clinical course, with a narrow range age of onset and similar renal outcomes. 
Detailed functional assessment of the complement system was unremarkable, and 
no extra-renal phenotypes were reported. We show that this gene is expressed in 
endothelium, podocytes, and platelets. These findings identify the first genetic 
cause of renal thrombotic microangiopathy that does not implicate aberrant 
complement cascade activation, and have immediate implications for the clinical 
management of these patients
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MORTALITY IN DIALYSIS PATIENTS IS BEST PREDICTED BY AORTIC-BRACHIAL 
STIFFNESS RATIO THAN AORTIC STIFFNESS ALONE.  
 
Catherine Fortier, Catherine Fortier 
Fabrice Mac-Way 
Mihai Silviu Utescu 
Sacha De Serres 
Mohsen Agharazii 
Centre de recherche du CHU de Québec-L'Hôtel-Dieu de Québec (Nephrology), 
Faculty of Medicine, Université Laval, Québec (QC), Canada 
 
Background: Aortic stiffness is associated with increased mortality in patients on 
dialysis, however, stiffness of muscular arteries have failed to show any relation to 
adverse outcome. Previously, we have shown a regression of brachial stiffness 
inversely related to aortic stiffness in this population. 
Objectives: We sequentially examine the impact of aortic stiffness, brachial 
stiffness, aortic-brachial stiffness ratio, central pulse pressure (PP) and heart rate 
adjusted augmentation index (AIx) on mortality of dialysis patients. 
Methods: This is a prospective longitudinal study conducted in 326 adult dialysis 
patients (mean age 65±15 years). Aortic and brachial stiffness were respectively 
measured by determination of carotid-femoral (cf-PWV) and carotid-radial pulse 
wave velocity (cr-PWV) (CompliorSP-direct measurement technique). Central pulse 
wave profile was determined by radial aplanation tonometry. After a mean follow-
up of 3.6 ± 1.7 years, mortality status was assessed.  
Results: The cf-PWV was 13.5±4.1 m/s, cr-PWV was 8.7±1.7 m/s, cf-PWV/cr-PWV 
ratio was 1.6 ± 0.5, central PP was 49±21 mmHg and the AIx 26.8±11.1%. During 
follow-up, 160 (49%) deaths occurred. Area under the ROC curve was largest for 
cf-PWV/cr-PWV ratio (0.694, p<0.001), followed by cf-PWV (0.627, p<0.001), AIx 
(0.617, p<0.001), PP (0.598, p=0.003) and cr-PWV (0.371, p<0.001). A cf-
PWV/cr-PWV ratio ≥1.4 resulted in a sensitivity of 75% and a specificity of 52% 
with regard to mortality. In a Kaplan-Meier analysis, the mean survival was 60 vs 
41 months respectively with a cf-PWV/cr-PWV ratio of <1.4 vs ≥1.4. In a Cox 
regression model, presence of atherosclerotic cardiovascular disease (HR:1.44, 
95%CI: 1.02-2.05) and a cf-PWV/cr-PWV ratio of ≥1.4 (HR:1.96, 95%CI: 1.33-2.9) 
were independently associated with increased mortality. 
Conclusions: The present study shows that increased aortic-brachial stiffness ratio 
has a higher area under the curve than aortic stiffness alone, and it is a strong 
independent predictor of death after correction for presence of cardiovascular 
disease at baseline. 
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NANOPOROUS INORGANIC MEMBRANES FOR LONG TERM USE IN AN ARTIFICIAL 
KIDNEY.  
 
Morteza Ahmadi, Morteza Ahmadi, John T.W. Yeow 
 
Membrane is the major component of a wearable or implantable artificial kidney. 
Polymer membranes may not be the best option for long term use in such devices 
as they may fail over time due to degradation, embrittlement and loss of 
membrane volume. Replacement of the membrane with a new one requires a 
surgery in an implantable artificial kidney and increases the risk of infection in a 
wearable one. One solution may be to choose a membrane which is capable of 
dialyzing blood over a long period of time without any need for replacement. This 
can be a week to a month for a wearable artificial kidney and at least a year for an 
implantable one. Inorganic membranes can be fabricated using micro-fabrication 
and nano-fabrication techniques which provide flexibility on the choice of material 
and precision in the structure of the membrane and its nanopores. In this work, we 
present a guideline on what micro-fabrication and nano-fabrication methods and 
nanotechnology have to offer for fabrication of an inorganic membrane for long 
term use in an implantable or wearable artificial kidney. This guideline includes 
recommendations on the choice of material and geometry of the nanoporous 
membrane based on long term mechanical strength and hemocompatibility and is 
based on our experimental work on dialysis of human whole blood using ultrathin 
nanoporous silicon membranes and our theoretical analysis on fracture of 
nanoporous membranes.   
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Perceptions of Risks in Chronic Kidney Disease among Patients, Clinicians and 
Administrators.  
 
Helen Hoi-Lun Chiu, Helen H.L. Chiu, Nephrology Research, Providence Health Care 
Research Institute, Vancouver, BC, CANADA; 
François Madore, Department of Medicine, Faculty of Medicine, Université de 
Montréal, Montréal, BC, CANADA; 
Claudio Rigatto, Department of Medicine, Faculty of Medicine, University of 
Manitoba, Winnipeg, MB, CANADA; 
Brendan Barrett, Department of Medicine, Faculty of Medicine, Memorial University 
of Newfoundland, St. John’s, NL, CANADA; 
Ognjenka Djurdjev, Provincial Health Services Authority. Vancouver, BC, CANADA; 
Norman Muirhead, Department of Medicine, Faculty of Medicine, The University of 
Western Ontario, London, ON, CANADA; 
Brenda Hemmelgarn, Division of Nephrology, Foothills Medical Centre, AB, 
CANADA; 
Navdeep Tangri, Department of Medicine, Faculty of Medicine, University of 
Manitoba, Winnipeg, MB, CANADA; 
Manish Sood, Department of Medicine, Faculty of Medicine, University of Manitoba, 
Winnipeg, MB, CANADA; 
Catherine Clase, Department of Medicine, Faculty of Medicine, McMaster University, 
London, ON, CANADA; 
Adeera Levin, Department of Medicine, Faculty of Medicine, The University of British 
Columbia, BC, CANADA  
 
Background: Clinical trajectories of patients with chronic kidney disease (CKD) are 
highly variable. Patients with CKD are prone to increased risks of kidney failure, 
cardiovascular (CV) diseases and death. Prediction of these risks facilitates 
decision-making by all stakeholders. Understanding appropriate time horizons and 
considerations associated with prediction is important in addressing the needs of 
the patients and kidney care providers.  
 
Objectives: To determine the importance of specific time frames for prediction of 
key outcomes, from the perspective of patients, clinicians and administrators, and 
to assess needs and establish possible uptake of prediction tools amongst these 
groups.  
 
Methods: Online surveys were developed for each group of stakeholders and 
deployed nationally through the Kidney Foundation of Canada, provincial renal 
networks and CANN-NET’s Knowledge Users. Anonymous responses gathered over 
a 2-month period were descriptively analyzed. 
 
Results: Over 100 respondents across Canada participated in the surveys. Patients 
deemed personal risks of needing dialysis or a kidney transplant as similarly 
important over all time horizons (1-15 years) and more important than the risks of 
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developing heart disease overall. Both clinicians and administrators felt that the 
time horizons of 1-10 years are most relevant in their roles. Most of them are not 
satisfied with their current ability to predict the progression to end-stage renal 
disease, CV events and death, with the ability to predict CV events and death being 
the most dissatisfying for them. Clinicians commented that they incorporate slope 
of eGFR in decision-making. Importantly, all groups would use risk scores with 
improved accuracy, if available, to predict specific outcomes. 
 
Conclusion: Patients, clinicians and administrators have slightly different time 
horizons that deem important for predicting CKD outcomes; however, all agree that 
there is a need to improve risk prediction. These perspectives from patients and 
other stakeholders provide valuable information for developing research for 
predicting patient-centered outcomes. 
Source of Funding: none



AGM 2013  
Montréal 

 

#125 
ABSTRACTS - POSTER PRESENTATION 

NEWER BIOMARKERS IMPROVE PREDICTION OF DEATH IN CKD PATIENTS - 
CANPREDDICT STUDY OUTCOMES.  
 
Adeera Levin, 1. Adeera Levin; University of British Columbia, Vancouver, BC, 
CANADA  
2. Ognjenka Djurdjev; BC Renal Agency, Vancouver, BC, CANADA 
3. Claudio Rigatto; University of Manitoba, Winnipeg, MB, CANADA  
4. Francois Madore; Université de Montréal, Montréal, QC, CANADA 
5. Brendan J. Barrett; Memorial University of Newfoundland, St. John's, NL, 
CANADA  
6. Norman Muirhead; Western University, London, ON, CANADA 
7. Myles Wolf, University of Miami Miller School of Medicine, Miami, FL, USA 
on behalf of on behalf of Canadian Investigators 
Background: Patients with chronic kidney disease (CKD) have variable risk of death. 
Risk stratification/prediction tools for the general population have poor performance 
in this patient group. Better prediction models are needed.  
Objective: To assess if the inclusion of newer biomarkers (NBM) improves risk 
prediction of death in the CKD cohort, over and above conventional clinical, 
demographic and laboratory predictors.  
 
Methods: Pan-Canadian prospective cohort study of 2544 referred CKD patients, 
from 25 rural, urban, academic and non-academic nephrology centres. NBM tests at 
baseline included asymmetric dimethylarginine (ADMA), high sensitivity C-reactive 
protein (hsCRP), interleukin 6 (IL 6), pro-brain natriuretic peptide (NTproBNP), 
troponin I, transforming growth factor beta-1 (TGF-β1), cystatin C and fibroblast 
growth factor (FGF-23).  
Main Outcome: All-cause mortality within three years. We compared discrimination 
and classification of proportional hazards models based on conventional predictors 
(base model) vs. models based on combination of conventional and NBM predictors. 
 
Results: Mean age of the cohort is 68yrs; median eGFR was 28 ml/min/1.73m2 
(20% < 20ml/min, 38% 20-29ml/min and 41% 30-45mil/min); 62% were male. 
Base model, extended (base + NBM) models and model based on “˜best’ predictors 
are presented in the following table, including the associated measures of 
discrimination (C statistic) and classification improvement (net reclassification index 
(NRI)).   
 
After adjusting for conventional predictors, NTProBNP yields the highest 
improvement in mortality prediction (NRI=8.9; 95%CI: 3.3-17.4), followed by 
hsCRP (NRI=4.5; 95%CI: 1.3-9.6)and FGF-23 (NRI=3.1; 95%CI: 0.4-11.4).  
 
Conclusions: Inclusion of NBMs in risk prediction models significantly improves 
precision of death prediction in the cohort of CKD patients. The NBM-based risk 
prediction models need to be validated in similar cohorts. 
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NEWER BIOMARKERS SLIGHTLY IMPROVE PREDICTION OF PROGRESSION TO 
RENAL REPLACEMENT THERAPY IN CKD PATIENTS - CANPREDDICT STUDY 
OUTCOMES.  
 
Adeera Levin, 1. Adeera Levin; University of British Columbia, Vancouver, BC, 
CANADA  
2. Ognjenka Djurdjev; BC Renal Agency, Vancouver, BC, CANADA 
3. Claudio Rigatto; University of Manitoba, Winnipeg, MB, CANADA  
4. Francois Madore; Université de Montréal, Montréal, QC, CANADA 
5. Brendan J. Barrett; Memorial University of Newfoundland, St. John's, NL, 
CANADA  
6. Norman Muirhead; Western University, London, ON, CANADA 
7. Myles Wolf, University of Miami Miller School of Medicine, Miami, FL, USA 
on behalf of on behalf of Canadian Investigators 
 
Background: Patients with chronic kidney disease (CKD) experience variable 
progression of kidney disease (KD). Better prediction models are needed.  
Objective: To assess if newer biomarkers (NBM), alone or as a panel, improve risk 
prediction of renal replacement therapy (RRT), over and above conventional 
clinical, demographic and laboratory predictors.  
 
Methods: Pan-Canadian prospective cohort study of 2544 referred CKD patients, 
from 25 rural, urban, academic and non-academic nephrology centres. NBM tests at 
baseline included asymmetric dimethylarginine (ADMA), high sensitivity C-reactive 
protein (hsCRP), interleukin 6 (IL6), pro-brain natriuretic peptide (NTproBNP), 
troponin I, transforming growth factor beta-1 (TGF-β1), cystatin C and fibroblast 
growth factor (FGF-23). 
Main Outcome: Dialysis or transplantation within three years. We compared 
discrimination and classification of proportional hazards models based on 
conventional predictors (base model) vs. models based on combination of 
conventional and NBM predictors. 
 
Results: Mean age of the cohort is 68yrs; median eGFR was 28 ml/min/1.73m2 
(20% < 20ml/min, 38% 20-29ml/min and 41% 30-45mil/min); 62% were male. 
Base model, extended (base + NBM) models and model based on “˜best’ predictors 
are presented in the following table, including the associated measures of 
discrimination (C statistic) and classification improvement (net reclassification index 
(NRI)).   
 
Conclusions: This is the first analysis of CKD cohort progression to RRT that 
includes NBM as a panel. Although NBMs are independent predictors of RRT 
progression, addition of the panel of NBMs to models based on conventional clinical, 
demographic and laboratory predictors results in modest improvement of RRT risk 
prediction.
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THE DIAGNOSTIC ACCURACY OF TB SCREENING STRATEGIES IN PATIENTS ON 
HEMODIALYSIS: A SYSTEMATIC REVIEW AND META-ANALYSIS.  
 
Thomas W. Ferguson, Thomas Ferguson, Department of Community Health 
Sciences, Faculty of Medicine, University of Manitoba, Winnipeg, MB, CANADA. 
Navdeep Tangri, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Salah Mahmud, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Kerry Macdonald, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Claudio Rigatto, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Blake Lerner, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Anna Xu, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Souradet Shaw, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
Paul Komenda, Department of Community Health Sciences, Faculty of Medicine, 
University of Manitoba, Winnipeg, MB, CANADA. 
 
Background: Patients with End Stage Renal Disease (ESRD) are at increased risk of 
reactivation of Latent Tuberculosis Infection (LTBI). The Tuberculin Skin Test (TST) 
is most commonly used to screen patients for LTBI. Newer serologic tests such as 
the QuantiFERON-TB Gold (QFT-G) and ELISPOT (TSPOT) are available and may be 
more accurate.  
Objectives: To perform a systematic review of studies examining the diagnostic 
accuracy of the TST, QFT-G, and TSPOT to screen for LTBI in the ESRD population.  
Methods: We conducted a systematic review of studies in PubMed, Scopus, 
EMBASE, and Cochrane Database of Systematic Reviews from the date of their 
establishment until August 2012. Studies with sufficient information to determine 
the sensitivity and specificity of the TST, QFT-G, and TSPOT in diagnosing LTBI in 
patients on hemodialysis were selected for further review, data extraction, and 
assessment of reporting quality. 
Results: We screened 1,780 abstracts, of which 91 were selected for a full-text 
review. Eighteen studies met criteria for inclusion. Twelve studies evaluated the 
TST for the diagnosis of LTBI with a pooled sensitivity of 0.22 (0.18-0.26) and 
pooled specificity of 0.65 (0.62-0.68). In contrast, for QFT-G the sensitivity was 
higher, across eight studies, at 0.64 (0.52-0.74) as well as the specificity of 0.79 
(0.75-0.83), while three studies found the TSPOT was similar to the TST in 
diagnostic accuracy having a sensitivity of 0.35 (0.25-0.46) and specificity of 0.68 
(0.62-0.75).  
Conclusions: The current standard of care, the TST, is neither sensitive, nor 
adequately specific the diagnosis of LTBI in patients on dialysis. In contrast the 
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QFT-G has moderate sensitivity and specificity in this population.  Cost-
effectiveness comparing a LTBI screening strategy using QFT-G compared with a 
TST based strategy in the hemodialysis population are needed especially when 
screening patients pre-transplantation who are eligible for treatment.  
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URATE LOWERING THERAPY TO IMPROVE RENAL AND CARDIOVASCULAR 
OUTCOMES IN PATIENTS WITH CHRONIC KIDNEY DISEASE: A SYSTEMATIC 
REVIEW.  
 
Tahir Kanji, Mandark Gandhi, Robert Yang, Michael G. DeGroote School of Medicine, 
McMaster University, Hamilton, Ontario, Canada 
Background: Hyperuricemia may contribute to renal injury.  Currently, urate-
lowering therapy (ULT) is only prescribed when there is clinical evidence of crystal 
deposition.  The role of ULT in slowing the progression of chronic kidney disease 
(CKD) and concomitant cardiovascular disease remains uncertain. 
 
Objectives: To assess the benefits and risks of ULT in patients with stages 3-5 CKD. 
 
Methods: We searched MEDLINE, EMBASE, CENTRAL, Web of Science and trial 
registers for randomized controlled trials (RCTs) without language restriction.  Two 
authors independently screened articles, assessed risk of bias and extracted data. 
 
Results: From the 5049 citations screened, 12 RCTs enrolling 496 participants met 
our inclusion criteria.  There was significant heterogeneity in study design, types of 
ULT used, and duration of follow-up.  Trials with less than one month of follow-up 
(n=4) did not show statistically significant differences in renal function.  Trials with 
one to six months of follow-up (n=3) demonstrated significant reduction in 
proteinuria with allopurinol compared to placebo, significant enhancement of GFR 
with uricosuric amlodipine compared to tertatolol, and significant improvement of 
creatinine clearance following single dose infusion of rasburicase compared to 
placebo.  For greater than six months of follow-up (n=5), one study compared 
benzbromarone to allopurinol and showed a trend towards better eGFR.  Of the 
three studies comparing allopurinol to placebo, one found a significant reduction in 
a composite renal outcome, one found significantly improved eGFR, while another 
found no difference in eGFR.  One trial comparing febuxostat to placebo has yet to 
publish its results.  There was insufficient data on cardiovascular outcomes for 
analysis. 
 
Conclusions: Although small, short-term, single-centre studies have shown some 
benefits of ULT in patients with CKD, adequately powered RCTs are needed to 
establish the long-term effects of ULT in slowing the progression of CKD and 
reducing cardiovascular events in this population.
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AN INTERESTING CASE OF FUNGAL PERITONITIS IN THE SETTING OF PERITONEAL 
DIALYSIS.  
 
Geetha Pillai, Geetha Pillai, Puneet Seth, Sanjay Pandeya, Thomas Warren ; 
McMaster University, Hamilton, ON, Canada; Oakville-Trafalgar Memorial Hospital, 
Oakville, ON, Canada 
 
Case: 51 year old woman with end stage renal disease secondary to lupus 
nephritis, on peritoneal dialysis (PD) since 2007, presented with fever, abdominal 
pain and cloudy peritoneal effluent on November 9, 2012.She had a history of 
pituitary micro adenoma and was on prednisone 5 mg. She had an episode of 
bacterial peritonitis 2 years ago treated with antibiotics. Her initial WBC count was 
17,000 with a dialysate count of 2300 with 87% polymorphs. She was treated with 
empirical Cefazolin and Ceftazidime. Cultures grew mold on November 11th upon 
which she was switched to oral voriconazole.  PD catheter was removed on 
November 14th and she was switched to hemodialysis. Despite this she continued 
to have significant abdominal pain. Her leukocytosis worsened to 24,000 and was 
42,000, 7 days after admission. On November 16th, species was identified as 
Paecilomyces variotii and IV amphotericin was added. Her WBC count started 
improving to 25,000 by the third day, however her abdominal pain persisted.  
Flucytosine was added to the regimen on November 21st as she remained 
symptomatic. Despite being on three antifungal agents, she died a day later. 
 
Fungal peritonitis is reported to occur in upto 3-6% cases of PD related peritonitis. 
75% of infections are caused by yeasts belonging to the Candida species. 
Paecilomyces is a filamentous fungus belonging to hyalohyphomycetous group. 
Immunosuppression and foreign body implants are risk factors for infection. Review 
of literature revealed 9 cases of peritonitis caused by P.variotii. 5/9 of these 
patients had received prior antibiotics, remaining 4 had de novo peritonitis. 
Although previously reported patients were successfully treated with Flucytosine, 
Azoles and/or Amphotericin B, our patient did poorly despite being on three 
antifungal agents, suggesting a resistant strain. To the best of our knowledge, this 
is the first reported case of mortality from peritonitis caused by P.variotii. 
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SCREENING FOR KIDNEY DISEASE AND ASSOCIATED RISK FACTORS IN A RURAL 
AREA. REPORT FROM ONGOING MULTISTAGE POPULATION SCREENING PROGRAM 
IN BANGLADESH.  
 
M M Iqbal, Authors: 1MM Iqbal, 1AA Chowdhury, 1DK Roy, 2MR Alam, 3S Iqbal, 
3MS Hassan, 
Affiliations: 1 Dept. of Nephrology, NIKDU, Dhaka, Bangladesh; 2 Dept. of 
Nephrology, BSMMU, Dhaka, Bangladesh;  3 Dept. of Nephrology and Immunology, 
BIRDEM, Dhaka, Bangladesh  
 
Background: Incidence of kidney disease is increasing many folds than expected. 
Diabetes, hypertension, dyslipidemia and obesity are potential adverse risk factors 
for the development of chronic kidney disease (CKD).  
Objective: The aim of this screening program was to identify prevalence of kidney 
disease and associated risk factors in a rural area. 
Methods: Persons ≥ 18 years were invited. Two separate blood pressure (BP) 
measurement was made to average. Spot urine was checked by multiparameter 
dipstick. A blood sample was taken for fasting blood sugar (FBS), lipid profile and 
serum creatinine (SCr).Estimated GFR (eGFR) was calculated by MDRD and CKD-
EPI equation and subjects were categorised to CKD stages based on KDOQI 
guideline.  
Results: Total 289 subjects were evaluated (M/F: 43/57%) of which 30% were <40 
years age, 54% in 40-60 and rest 16% above 60 years. Parental diabetes (DM) 
present in 8% and hypertension (HTN) 20%. At screening 18% subjects were 
hypertensive and prevalence of DM was 15%. The lipid profile showed dyslipidemia 
(LDL >100 mg %) in 31%. Proteinuria was detected in 9.9% subjects (trace in 
9.5% and 1+ in 0.4%).The eGFR (MDRD vs. CKD-EPI) (ml/min/1.73m2) was >60 
in 82.7 vs. 87.6%; 30-59 in 15.3 vs. 10.3%; 15-29 in 1.6 vs. 1.6% and <15 in 
0.4%. Obesity was remarkably high as 65% by waist hip ratio (WHR >0.9 in male 
and >0.8 in female)) but 17% by BMI (>25 kg/m2). Subjects with high WHR also 
had higher blood sugar, diastolic BP and LDL cholesterol where as high BMI cut-off 
group had only high BP.  
 
Conclusions: In this rural population prevalence of diabetes was 15%, hypertension 
18%, proteinuria 10% and renal dysfunction ranged from 12 - 17% by the 2 
formulas. Obesity is better diagnosed by WHR than BMI and it also differentiates 
subjects with renal risk markers.  
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RENAL BIOPSY ADEQUACY RATES: A SUCCESSFUL INTERDEPARTMENTAL QUALITY 
IMPROVEMENT ACTIVITY.  
 
Talal Alfaadhel, Peter Nicholson1, Talal Alfaadhel2, Valerie Keough3, Michael West2, 
Laurette Geldenhuys1 
 
Background: The clinical audit is a means by which to determine the need for, and 
to evaluate the efficacy of, quality improvement initiatives. At our centre it was 
determined that native kidney biopsy adequacy rates (31%) fell below figures 
published in the literature (89-99%). Two separate initiatives to improve adequacy 
rates were implemented through the cooperation of members of the Departments 
of Pathology, Medicine and Radiology. This purpose of this study is to determine if 
either initiative resulted in a significant increase in adequacy rates.    
 
Materials and Methods: A retrospective analysis of renal biopsy adequacy rates was 
performed to evaluate the effectiveness of two distinct quality improvement 
initiatives. Adequate biopsies contained at least 10 glomeruli for light microscopy, 
together with at least two interlobular arteries (in allograft biopsies), and at least 
one glomerulus each for immunofluorescence and electron microscopy (when 
indicated). The first initiative was to restrict the performance of biopsies to a 
subgroup of radiologists in addition to including a comment on biopsy adequacy in 
every pathology report. The second initiative was to have a medical laboratory 
technologist perform an adequacy assessment on-site in the biopsy suite. The 
native kidney, allograft, and combined adequacy rates were calculated for three 
periods: 1) Baseline, October 2005 to September 2006; 2) After implementation of 
the first initiative, January 2007 to September 2011; and 3) After implementation 
of the second initiative, October 2011 to September 2012. A two-sample t-test 
between proportions was applied to determine the statistical significance of changes 
in rates. Two-tailed probability was used.  
 
Results : For native kidney biopsies, the first initiative was followed by a significant 
increase (41%, p<0.0001) in adequacy rate, as was the second intervention (18%, 
p=0.0003). The first, second, and third period native kidney adequacy rates were 
31%, 72% and 90%, respectively. For allograft biopsies, the first initiative was 
followed by a decrease in adequacy rate that was not statistically significant (19%, 
p=0.0985). The second initiative was followed by an increase in adequacy rate that 
was not statistically significant (13%, p=0.0674). The first, second, and third period 
allograft adequacy rates were 75%, 56% and 69%, respectively. Overall adequacy 
rates showed significant increases that were proportional to the volume of native 
kidney biopsies. The first, second, and third period overall adequacy rates were 
37%, 66% and 82%, respectively. 
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Conclusion: Both of the quality improvement initiatives evaluated in this study 
resulted in a significant increase in native kidney and therefore overall biopsy 
adequacy rates. Following the second initiative the native kidney biopsy adequacy 
rate was within the range published in the literature. Both initiatives appear to have 
contributed to this successful result. Neither initiative resulted in a significant 
improvement in allograft biopsy adequacy rates. Future efforts should focus on this 
patient group. 


