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Acute Kidney Injury Induced Long-Term Mitochondrial Dysfunction is
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The relationship between irisin/FNDC5 and urokinase plasminogen
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The Effect of High Level C5a on Mitochondria Damage of Kidney
Endothelial Cells

Ey gl e gz 2y oaw!

154 @23 ¥l sain 254 ¥ ledi A 30



v F'rF' 2 ;ﬁ’ =

BERF 1107 # 129 8 p (B #)10:145~11:45 3 8 : Bl ¢ HhB(=)

[ Basic-2]

10:45—11:00

11:00—11:15

11:15—11:30

11:30—11:45

1.

AL HRRAT P Y

T F SR RIFHR TR e R R Ap RS
Effects and Mechanisms of Traffic-Related Particulate Matter in
Kidney Cells

P AT 2 g g 12 X fap

1§‘+L %g§ % § %ﬂff%ﬂ* e *P\ ,fi

R FELE FEL GAFER ]

SEAREAE FHR R L TR PEP

2. AF?P H{ILMPETDSEme i3 » adFEiEF i e it
4 &

DNMT1 in Six2 Progenitor Cells is Essential for Transposable Element
Silencing and Kidney Development
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Acute Kidney Injury Increases Mortality Risk of Severe Congenital Heart
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The Epidemiology of Pediatric Acute Kidney Injury in Taiwan
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Low Serum C3 Level, High Neutrophil-Lymphocyte-Ratio, and High
Platelet-Lymphocyte-Ratio All Predicted Poor Long-Term Renal
Survivals in Biopsy-Confirmed Idiopathic Membranous Nephropathy
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Home hemodialysis, a pilot study in Taiwan, annual report
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Mutual Interaction of Clinical Factors for Prediction of Mild Cognitive
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Higher Risk of Malignant Neoplasms in Young Adults with End-Stage
Renal Disease under Hemodialysis: A Nationwide Population-Based
Study
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Vitamin D Deficiency, Cardiothoracic Ratio, and Long Term Mortality
in Hemodialysis Patients
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The Association of Autosomal Dominant Polycystic Kidney Disease
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Antiplatelet Agents Maintain Arteriovenous Fistula and Graft Function
in Patients Receiving Hemodialysis: A Nationwide Case—Control Study
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Effect of Low-Phosphate Diet on Fibroblast Growth Factor-23 in Patients
with End-Stage Renal Disease: A Randomized Cross-Over Trial
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The Long-Term Effect of Daclatasvir and Asunaprevir Direct-Acting
Antiviral Regimen on the Glomerular Filtration Rate in Treating Patients
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Inorganic Phosphate Makes Renal Tubular Cells more Sensitive to Ischemia-Reperfusion
Injury through Inhibiting Mitochondrial Function
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Glucagon-Like Peptide-1 Receptor Regulates Receptor of Advanced Glycation End
Products in High Glucose Treated Rat Mesangial Cells
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Investigation of Immunoglobulins from Patients with IgA Nephropathy by Using Liquid
Chromatography - Triple Quadrupole Tandem Mass Spectrometry
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Podocyte-Derived Microparticles after Aloumin Overload Regulates Endoplasmic
Reticulum Stress in Podocytes
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Transcriptome Analysis of Murine Macrophages and Kidneys upon Leptospiral Infection:
Implications for Chronic Kidney Diseases
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Calcitriol Attenuates Indoxyl Sulfate-Induced Epithelial-Mesenchymal TransitionBy
Down-Regulation of -catenin signaling Pathway in HK-2 Human Proximal Tubular Cells
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Effect of Trehalose Ingestion on Autophagy Activity and Cystogenesis in Polycystic
Kidney Disease
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Proteomic Analysis of Urinary Exosomes in Patients with Gitelman Syndrome
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Aggravated Aging-Related Immune Changes Are Associated with Inflammation and
Cardiovascular Diseases in ESRD Patients: Baseline Findings from the iESRD Study
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The Effect of Uremic Toxin Indoxyl Sulfate on Osteogenesis in Bone Marrow
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Antimetastatic Potentials of Thymoquinone on Renal Carcinoma Cells Targeting the Src
and the Phosphatidylinositol 3-Kinase-Akt Pathway
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Long-term Outcomes After Leptospirosis Induced Acute Kidney Injury

;}%‘ 1 ggé\a,—-g]l —i: 3&% 354 ‘,—*—23 ;"Jf’ﬂ‘il a ;'p:;l 1‘559"1”

1,HU—. LERXA %glxe%x 7}1 Zr}% §Fg§]zmq*‘%j%~\»%ﬁf§ _L—\,L/Ez:rm;l,u
315')3‘i Afl‘mk"ji@ﬂ{:}, v%&,ﬂyfi

g * %”3—%*""#&—,\@ FETRCE N R TR A AT

Outcome anaIyS|s in patients using extracorporeal membrane oxygenation and continuous
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Meta-analysis: Urinary calprotectin for the distinction between prerenal and intrinsic
acute Kidney injury
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Risk Factors and Prognosis of Acute Kidney Injury in Neonates Receiving Congenital
Heart Surgery
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Distribution of glomerular disease in Taiwan- follow up report from National Renal
Biopsy Registry-publication on behalf of Taiwan Society of Nephrology
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Predictors of Concomitant Immune-mediated Glomerulonephritis in Type 2 Diabetic
Patients with Retinopathy
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Analysis of Genetic Mutations of Adult Proteinuria by Next Generation Sequencing
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IgA Nephropathy in Taiwan: a 18-year Retrospective Study
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The status of CKD care and factors related to kidney function in the elderly
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Effect of Ketoanalogues on renal function in patients with advanced chronic kidney
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Risk factors of sensorineural hearing loss in patients with chronic kidney disease: a
nationwide, population-based cohort study
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Old age is a positive modifier of renal outcome in patients with stages 3 to 5 chronic
kidney disease
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Clinical Associations of Urinary sclerostin in patients with type 2 diabetes and chronic
kidney disease
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Application of Health Management Platform with Wearable Devices to Strengthen
Self-management of Chronic Kidney Disease Patients
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Effect of leisure-time exercise on all-cause mortality, major cardiovascular events and
end-stage renal disease in advanced chronic kidney disease patients: a longitudinal cohort
study
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A Randomized, Comparative Study to Evaluate the Efficacy of CH025 for Elimination of
Uremic Toxins in Patients with Chronic Kidney Disease
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High air pollution is at risk of developing acute pulmonary edema in patients with
end-stage CKD without dialysis
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Warfarin and aspirin for stroke in atrial fibrillation patients with chronic kidney disease
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Risk of CKD from Heat Injury: A National Longitudinal Cohort Study in Taiwan
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The Association of Digoxin Treatment with All-Cause Mortality and Cardiovascular
Outcomes in Patients with Chronic Kidney Disease
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Probiotics Could Retard the Decline of GFR in Patients with Chronic Kidney Disease
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Access blood flow-based surveillance reduces events of thrombosis and catheter insertion
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Using multimedia education and information technology to improve the quality of
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Reduce the incidence of air entering the blood circuit tube during hemodialysis treatment
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Higher Intradialysis Serum Phosphorus Reduction Ratio as a Predictor of Mortality in
Patients on Chronic Hemodialysis
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Emergency Department Utilization among Patients receiving Maintenance
Hemodialysis
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Positive Correlates of Serum Sclerostin Level and Association with Central Arterial
Stiffness in Patients with Peritoneal Dialysis
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Effects of interventions on Reduce Hyperphosphatemia Rate in Peritoneal dialysis
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Factors Influencing Vitamin D Supplementation on Serum 25-Hydroxyvitamin D Status

in Chronic Peritoneal Dialysis: A Two-Years Prospective Study

*/ﬁJ‘” ER LV A RS Yo L
EAFIRTFPWCEAT IR AT E I A RKTAOF R AF TR
B AR R IR R % stk )%Pgi‘n‘ﬁ%? E R RN R N

P RS AT R BT 2 S0t

Enhance the Effectiveness of Blood Phosphorus Control in Peritoneal Dialysis Patients
EIBIRIF B3k ? R E MR O

LEHARRF RS R R R AT RF R A
SRARARF s 5147 E RET K

AR R TR LY e R G M
Serum Osteopontin Level is Positively associated with Central Arterial Stiffness in
Patients with Peritoneal Dialysis

E:‘;ﬁﬁ;l é—?iﬁlﬂi;f «?Kﬁ‘]\ﬂl 4?%;»13 ?‘J 2* ;4: K/r’ 1,3,*
MR R ERF TR AT ATEF R 3“3,911‘*1??5? B

B TR Jﬁi Vg BB % 5 4 21 A9t SRR R 1S R M

Association of Aortic Arch Calcification and Cardio-Thoracic Ratio with Renal and
Cardiovascular Outcomes in Chronic Kidney Disease

Sawa 2 ML £ F AT R il

Fad z L EFRME FRFE R GRFRTFN 2



Co81

C082

C083

C084

C085

C086

Cco87

C088

SN TR SRl o L= R &
Effects of Prophylactic Antibiotics before Colonoscopy in Peritoneal Dialysis-Related
Peritonitis

Sl % %4 AR L8 ZiE4g
BE R LA TR

T ATR A R 2 AT Y

Assessment of Health Literacy in Peritoneal Dialysis Patients
vEd AER F W OFES AR 24

BE AR A FU’“ IR R

A AT A 2 VR R e e 41T R
Pleuroperltoneal Leak in Peritoneal Dialysis Patients- Retrospective Analysis
vdt Pl A AR a4
BiE AR A %H% IR FERA

* ELISA & i 247 i 47 % k¥ 3rf 2 B R
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Micromanaging Lupus Nephritis: MiR17-92 Modulates Trn Development and
Regulatory T Cell Activity to Mitigate Lupus Nephritis
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2Division of Allergy, Asthma, and Rheumatology, Department of Pediatrics, Chang Gung Memorial
Hospital, Chang Gung University College of Medicine, Taoyuan, Taiwan

Background: T follicular helper (TrH) cell provide crucial growth signals to germinal center (GC) B
cells supporting antibody production. Tight control of Try numbers maintains self-tolerance.
Regulatory T (Treg) cells play a critical role in maintaining self-tolerance and controlling the
magnitude of physiologic immune response. The Treg transcription factor forkhead box P3 (Foxp3)
works in concert with other co-regulator molecules to determine suppressive phenotype of Treg.
Compiling evidence show that aberrant Try , GC responses and deficiencies of Treg are associated
with systemic lupus erythematous and autoantibody production. We were interested in determining
whether Try development and/or suppressive activity of Treg are modulated by microRNAs
(miRNAS) so that we can modulate the miRNAs to improve lupus nephritis.

Methods: We generated T cell specific miR-17-92 knockout (miR-17-92-/-) mice, followed by
induction of pristane nephropathy on T cell specific miR-17-92 knockout (miR-17-927") mice and
wild type littermates. By bioinformatics study, possible targets of mir-17-92, related to Treg
function was evaluated. Luciferase reporter assay was utilized for verification. Forced expression and
knockdown of miRNA was performed by lentivirus.

Results: Mirl7-92 T cell specific deficiency mitigates pristane induced-lupus nephropathy in mice.
The mice showed less Trn cells, less GC B cells and lower autoantibody formation. Consistent with
the reduction in autoantibody production, histological analysis revealed a lower mean renal
histopathology score and less compliment deposition. We demonstrate that the miR17-92 cluster
regulates Trn development by targeting Akt pathway. Moreover, miR17-92 mitigate the suppression
function of Tregs by targeting Foxp3 co-regulators. Ectopic expression of miR17-92 downmodulates
the suppression functions of Tregs and provides Tregs with partial effector activity via de-repression
of cytokine genes.

Conclusions: Our studies suggest that miR17-92 modulates lupus activity through critical regulation
in Tew and Treg, unveiling the future therapeutic potential of microRNA manipulation in lupus
nephritis.

Key words: microRNA, T follicular helper, Regulatory T cell, Lupus Nephritis i 4& 5 : #cts 4E 1%
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Acute Kidney Injury Induced Long-Term Mitochondrial Dysfunction is
Susceptible to Second Injury and Development of Chronic Kidney Disease
Thereafter
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Introduction: Development of chronic kidney disease (CKD) following acute kidney injury (AKI) is
a complex process which remains poorly understood. Gentamicin is frequently used antibiotic and
reported to responsible for significant numbers of AKI due to its nephrotoxicity. In the present study,
we revealed the connection between gentamicin-induced AKI and CKD.

Methods: Rat renal tubular cells (NRK-52E) were treated with 3mM gentamicin for 24 hours and
then subcultured in normal media to facilitate recovery. We compared mitochondrial function,
mitophagy activity and fibrosis markers during recovery state. Gentamicin-treated mice were
induced secondary injury by unilateral ischemia reperfusion (IR).

Results: We found that gentamicin-pretreated subculture cells showed lower oxygen consumption
rate, indicating that mitochondrial basal function was depressed. Under electron microscopy we
found that gentamicin induced mitochondrial fragmentation. Compared to the normal cells, the
gentamicin-pretreated subculture cells expressed lower autophagic flux and ATP- synthase, as well
as higher fibrotic responses. The pressure (50 mmHg) induced apoptosis in the subculture cells but
not in the normal cells. Rapamycin treatment reduced mitochondrial fragmentation, improved
mitochondrial function and reduced fibrosis. In animal study, gentamicin pretreatment didn’t
obviously increase blood creatinine. However, ischemia-reperfusion (IR) strongly reduced renal
function in gentamicin-pretreated mice, whereas IR-decreased renal function was fully restored in
normal mice. Gentamicin-pretreated mice previous to IR have severe tubulointerstitial fibrosis
compare to its counterpart.

Conclusions: Gentamicin induces a long-term mitochondrial dysfunction in renal tubular cells,
which in turn makes the cells more sensitive to secondary injury. Our results suggest that AKI-
related CKD may result from AKI-induced persistent mitochondrial dysfunction.

Key words: Acute kidney injury, Mitochondrial dysfunction, Second injury, Chronic kidney disease
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The relationship between irisin/EFNDCS5 and urokinase plasminogen activator
on kidney of obese and type 2 diabetes mellitus mice
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Introduction: Urokinase-type plasminogen activator (uPA) is well known as a serine protease
which converts to plasmin in the fibrinolytic process of thrombosis and extracellular matrix. In
addition to triggering a fibrinolytic cascade, uPA is a pleiotropic functional protein linked to
innate immune response in regulating immune cell migration and recruitment. Irisin, a novel
myokine cleavage from fibronectin type Il domain containing 5 (FNDC5) and released to
circulation after an exercise, has broad implications for metabolism and energy homeostasis. A
few studies have shown irisin is associated with chronic kidney disease. Available evidence about
the association between uPA and irisin in the kidney is limited. The present study explores the
relationship between uPA and irisin/FNDC5 in mouse models.

Methods: In the obese mouse model, wild type and uPA knockout (uPA-/-) BALB/c and
C57BL/6 mice were fed either a chow diet or a high-fat (40% fat) diet, and were euthanized 8 and
16 weeks later. In type 2 diabetes mellitus (DM) module model, wild type (WT) and uPA-/-
BALB/c and C57BL/6 mice were both fed a high-fat diet and treated with streptozotocin and
nicotinamide for induction of type 2 diabetes. Diabetic mice were euthanized at 3 (D3) and 30
days (D30) later. Blood was collected and kidney was harvested before euthanization. The
expression of FNDC5 on kidney was assessed by immunohistochemical stain. Serum irisin was
measured.

Results: The FNDCS5 expression on kidney, especially tubular region, increased in uPA-/- mice of
both strains. In WT and uPA-/- mice, increase of FNDC5 expression was noted after high fat diet
at 8 weeks, but declination following at 16 weeks. However, declination of FNDC5 expression on
kidney in uPA -/- mice fed a high fat diet at 16 weeks was significantly obvious as compared with
those in WT mice. In diabetic mice, FNDC expression on kidney also decreased at D30 in both
WT and uPA -/- mice. Circulating irisin levels decreased with time in both WT and uPA-/- mice
fed a chow diet. However, irisin levels of uPA -/- mice were higher than those of WT mice. Irisin
decreased progressively after uPA-/- mice were fed a high fat diet. In diabetic mice, irisin
increased in WT mice on D3 and decrease by D30.

Conclusions: In conclusion, obese mice showed decreased circulating irisin and FNDC5
expression on kidney, especially in uPA deficiency. Moreover, hyperglycemia was correlated with
a decrease in FNDC5 expression on kidney and irisin level in serum.

Key words: Irisin, fibronectin type Il domain containing 5 (FNDC5), urokinase plasminogen
activator, kidney, obese, type 2 diabetes. Diabetic mice,
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Background

Serum Cba change is significantly increased in those with idiopathic nephrotic syndrome when
relapse. In established animal model, proteinuria was noted in the mouse treated with C5a via
permeability change in mouse kidney endothelial cells. The apoptosis of endothelial cells treated
with high concentration C5a was observed. Mitochondria damage has known to be important in
cell apoptosis, therefore, the association between high concentration of C5a induced kidney
endothelial cells (KEC) apoptosis and the mitochondria damage was discussed.

Methods

Mouse KEC was isolated and treated with different concentrations of C5a. In the cell culture
supernatant, the numbers of mitochondria change were checked by JC-1 and DNA gPCR.
Mitochondria functions were analyzed via Seahorse Techonology. And the role of oxidative stress
in mitochondria damage were checked by the treatment of antioxidant, and the numbers and
function of mitochondria change were analyzed. In the established animal model of C5a induced
proteinuria, the role of oxidative stress in mitochondrial damage were checked in the treatment of
high concentration of C5a as well.

Results

In mouse KEC with the treatment of difference concentration (0 ng/mL, 10 ng/mL, 25 ng/mL and
50 ng/mL), cell cycle phase were analyzed after 48 hours treatment. Cell apoptosis were observed
in higher concentration of C5a with increase percentage of subG1 phase. KEC were treted with
50 ng/mL C5a for 48 hours stained with JC-1 dye, and Cb5a treated KEC reduced the intensity of
mitochondria and the mitochondrial DNA copy number in gPCR as well (p<0.05). In C5a treated
mouse, the kidney tissue sections were stained with JC-1 and the intensity of mitochondria in
glomerulus decreased. The mitochondria DNA copy number and ATP formation decreased in
glomerulus isolated from kidneys in C5a induced proteinuria mouse compared to control ones
(p<0.05).

Conclusions

We would explore the possible involvement of mitochondria damage in high concentration of
C5a induced KEC apoptosis which might be the possible mechanism in glomerular sclerosis, a
potential process from minimal change to renal function impairment.
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Effects and Mechanisms of Traffic-Related Particulate Matter in Kidney Cells
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Abstract

Traffic emission is responsible for most small-sized particulate matter (PM) air pollution in
urban areas. Several recent studies have indicated that traffic-related PM may aggravate kidney
disease. Furthermore, exposure to particulate air pollution may be related to the risk of chronic
kidney disease (CKD). However, the underlying molecular mechanisms have not been adequately
addressed. In the present study, we investigated the mechanisms of renal damage that might be
associated with exposure to PM. In a whole-body exposure to traffic-related PM model, PM in urban
ambient air can affect kidney function and induce autophagy, endoplasmic reticulum (ER) stress and
apoptosis in kidney tissues. Exposure to traffic-related diesel exhaust particle (DEP) led to a
reduction in cell viability in human kidney proximal tubular epithelial cells. Furthermore, DEP
increased mitochondrial reactive oxygen species (ROS) and decreased the mitochondrial membrane
potential. Eventually, DEP exposure induced caspase pathways and triggered apoptosis. Autophagy
inhibition resulted in significantly increased cytotoxicity and apoptosis. These findings suggest that
air pollution in urban areas may cause nephrotoxicity and autophagy as a protective role in PM-
induced cytotoxicity.

Key words: Traffic-related particulate matter, Diesel exhaust particle, Chronic kidney disease
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DNMT1 in Six2 Progenitor Cells is Essential for Transposable Element

Silencing and Kidney Development
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Cytosine methylation (5mC) plays a key role in maintaining progenitor cell self-renewal and
differentiation. Here, we analyzed the role of 5mC in kidney development by genome-wide
methylation, expression profiling, and by systematic genetic targeting of DNA
methyltransferases (Dnmt) and Ten-eleven translocation methylcytosine hydroxylases (Tet).

In mice, nephrons differentiate from Six2+ progenitor cells, therefore we created animals with
genetic deletion of Dnmt1, 3a, 3b, Tetl, and Tet2 in the Six2+ population (Six2°"¢/Dnmt1fo¥/flox
Six2¢"/Dnmt3af®/fox - Six2Cre/Dnmt3bMo/fox  Six2Cre Tet2MoX/Mlox and  Tetl-/-). Animals with
conditional deletion of Dnmt3a, 3b, Tetl and Tet2 showed no significant structural or functional
renal abnormalities. On the other hand, Six2°"®/Dnmt171°¥flox mice died within 24hrs of birth.
Dnmtl knock-out animals had small kidneys and significantly reduced nephron number.
Genome-wide methylation analysis indicated marked loss of methylation mostly on transposable
elements. RNA sequencing detected endogenous retroviral (ERV) gene transcripts and early
embryonic genes. Increase in levels of interferon (and RIG-I signaling) and apoptosis (Trp53) in
response to ERV activity likely contributed to the phenotype development. Once epithelial
differentiation was established, loss of Dnmtl, 3a, 3b, Tetl or Tet2 in glomerular epithelial cells
did not lead to functional or structural differences at baseline or following toxic glomerular
injury.

Genome-wide cytosine methylation and gene expression profiling showed that DNMT1-
mediated DNA methylation is essential for kidney development by preventing regression of
progenitor cells into a primitive undifferentiated state and demethylation of transposable
elements.
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Empagliflozin Interrups Progression of Chronic Kidney Disease and Heart Failure in a Model of
Severe Cardiorenal Syndrome in Rat and Exhibits the Possible Beneficial Effects Beyond
Inhibition of SGLT2/1
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Abstract

The co-existence of chronic kidney disease(CKD) and heart failure has an extremely bad
prognosis. Empagliflozin(Empa) was shown to improve both cardiovascular and renal outcomes
in patients with Type 2 diabetes and established cardiovascular risk. This study tested the
hypothesis that early administration of Empa preserved both the heart and kidney function in a
model of severe cardiorenal syndrome [(CRS) by 5/6 subtotal nephrectomy-induced CKD and
doxorubicin (DOX) -induce dilated cardiomyopathy (DCM)] in rat. In vitro results showed that as
compared with the protein expressions of cleaved-caspase3 and autophagy activity at 24h/48h in
NRK-52P cells were significantly upregulated by p-Creso treatment that were significantly
downregulated by Empa treatment, whereas the flow cytometric analysis showed the Vinexin-V
(i.e., early/late apoptosis) of NRK-52P cells expressed an identical pattern of cleaved-caspase3
(all p<0.001). Adult-male-SD rats (n=18) were equally categorized into the group 1
(sham-control), group 2 (CRS) and group 3 [CRS + Empa (20 mg/kg/day)]. By day-42 after
CRS induction, the left-ventricular ejection fraction (LVEF) level exhibited an opposite pattern
whereas the LV end-diastolic dimension and creatinine displayed a same pattern of apoptosis
among the three groups (all p<0.0001). The protein expressions of LV tissues in inflammatory
(TNF-o/NF-kB/IL-1R/MMP-9), oxidative-stress (NOX-1/NOX-2/oxidized protein), apoptotic
(mitochondrial-Bax/cleaved-caspase-3/cleaved-PARP), fibrotic (TGF-R/Smad3),
DNA/mitochondrial-damaged (y-H2AX/cytosolic-cytochrome-C) and heart failure (BNP) levels
displayed an opposite pattern of LVEF among the three groups (all p<0.0001). Additionally, the
cellular expressions of DNA-damaged/heart-failure (y-H2AX+/ XRCC1+CD90+ /BNP+)
biomarkers and histopathological findings of fibrotic/condensed collagen-deposition areas and
apoptotic nuclei showed an identical pattern, whereas connexin43 and small-vessel number
exhibited an opposite pattern of inflammation among the three groups (all p<0.0001). In
conclusion, Empa protected the heart and kidney organs against CRS injury.

Key words: empagliflozin, cardiorenal syndrome, heart function, inflammation, oxidative stress.
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Maternal Nrf2 Activation Has Long-Term Renal Programming and
Antihypertensive Effects in Male Rat Offspring Exposed to Prenatal
Dexamethasone and Postnatal High-Fat Diet
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Background: Hypertension can originate from early-life exposure to oxidative stress. Dimethyl
fumarate (DMF) reportedly activates nuclear factor erythroid-derived 2-related factor 2 (Nrf2)
and protects against oxidative stress damage. We utilized RNA next generation sequencing (NGS)
to analyze whether Nrf2 knockdown altered renal transcriptome in the developing kidney and
examine whether maternal DMF therapy protects adult offspring against hypertension induced by
prenatal dexamethasone (DEX) and postnatal high-fat (HF) diet exposure.

Methods: We examined male Sprague-Dawley rat offspring at 4 months of age from five groups
(n=11-13/group): control, DEX (0.1mg/kg i.p. from a gestational day 16 to 22), HF (D12331 diet
from weaning to 4 months of age), DEX+HF, and DEX+HF+DMF (50mg/kg/day via gastric
gavage for 3 weeks during pregnancy).

Results: Nrf2 knockdown altered 1313 renal transcripts in the developing kidney. Maternal DMF
therapy prevented male offspring against hypertension induced by combined prenatal DEX
administration and postnatal HF diet. The protective effects of maternal DMF include reduced
oxidative stress, decreased plasma asymmetric dimethylarginine (ADMA) levels, downregulated
several components of the renin-angiotensin system (i.e. Ren, Agt, Ace, and Agtrla), and
increased renal protein levels of SIRT1, phosphorylated mTOR, and PGC-1a.

Conclusion: Maternal Nrf2 Activation by DMF protects male adult offspring against prenatal
DEX and postnatal HF induced programmed hypertension. By providing new insight into
programmed hypertension whose programming processes can be reversed by DMF, an Nrf2
activator, our results are of significance to the development of novel reprogramming interventions
in the prevention of programmed hypertension in children exposed to prenatal glucocorticoid and
excessive consumption of fat postnatally.
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Background: Although atypical hemolytic uremic syndrome (aHUS) is a genetic disorder,
molecular defects are detected in only sixty percent of patients. We aim to dissect the genetic
background and the clinical characteristics of pediatric patients with aHUS.

Methods: Patients with complement-dysregulation HUS treated at children’s hospitals in Taiwan
were investigated. Whole exome sequence was used to detect their genotype. Clinical characteristics
and outcome were analyzed.

Results: Ten patients (6 male and 4 female) with mean age 5.2+5.0 years were enrolled. The age at
onset ranged from 2 days to 11 years. Eighteen different mutations (17 missense, 1 nonsense, and 11
novel) on 7 complement and 3 coagulation genes were detected in all of the patients the cohort. The
majority of mutation was heterozygous and S1191L on CFH were the recurrent mutation. Half of
patients had combined genetic mutations. Nine mutations were associated with genes known to be
implicated in aHUS (CFH, CFI, CD46, CFHRS5, and DGKE), while 4 and 5 mutations were detected
on complement- (C8B, C9, and MASP1) and coagulation-associated (VWF and CD36) genes,
respectively. CD36 may be a candidate gene act as disease modifier for aHUS through the
contribution of thrombosis by impairing the interaction with platelet and/or ADAMTS 13 shown in
simulation model. There were no differences in clinical outcome between patients with and without
combined genetic defects, and also no correlations between genotypes and phenotypes.

Conclusion: Genetic defects on both complement and coagulation pathways play pathogenic roles
on aHUS. CD36 may be a novel candidate gene act as disease modifier of aHUS.

Key words: Atypical hemolytic uremic syndrome, Whole exome Sequence, Complement regulatory
protein, Coagulation
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Acute Kidney Injury Increases Mortality Risk of Severe Congenital Heart
Diseases under Three Years Old - A 2000-2015 Nationwide Propensity Score
Matching Analysis
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Background

The incidence of acute kidney injury (AKI) continues to increase in children with severe
congenital heart diseases (CHD) and is associated with significant morbidity and mortality. In
this study, we aimed to estimate the prognostic effects of AKI in severe CHD patients under three
years old.

Methods

This is a nationwide retrospective cohort study, using data from the Health and Welfare Data
Science Center (HWDC) of Ministry of Health and Welfare (MOHW), Taiwan. AKI was defined
by ICD-9-CM code 584 or initiation of dialysis without a prior history of advanced chronic
kidney disease (CKD). From January 2000 through December 2015, severe CHD patients who
developed AKI under three years old were identified. We used propensity score matching to
account for differences between severe CHD patients with and without AKI. Multivariable
logistic regression was performed to determine the association between AKI and outcomes.
Results

We identified a total of 4273 severe CHD patients, and 543 of them ever developed AKI before
the age of three. In addition to matching gender and residential area, 537 patients were 1:2
propensity-matched with those without AKI. The mortality rate was 29.61% in the AKI group,
compared to 2.61% in the non-AKI group. For the development of CKD and ESRD after 180
days’ follow-up, 3.17% and 2.79% were found in the AKI group, compared to 1.58% and none in
non-AKI group. Multivariate logistic regression analysis showed that AKI, pulmonary edema and
the use of vancomycin significantly increased mortality risk. The use of amphotericin-B
significantly increased the risk of developing CKD 180 days after AKI episodes (p<0.05).
Conclusions

In this propensity-matched analysis of severe CHD under three years old, AKI increases
morbidity and mortality. It is important to identify those who are at an increased risk of AKI,
with the foremost goal of prevention to help decrease morbidity and mortality in severe CHD
patients.
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Background

In pediatric acute kidney injury (AKI), risk factors and clinical course may vary in patients of
different age. We aimed to understand the risk factors and outcomes of patients who develop AKI
before three years old.

Methods

This is a nationwide retrospective cohort study, using data from the Health and Welfare Data
Science Center (HWDC) of Ministry of Health and Welfare (MOHW), Taiwan. We included all
individuals born from 2000 to 2012 and the last follow-up date is Dec 31, 2015. AKI was
diagnosed using ICD-9-CM code (584) or initiation of dialysis without a history of advanced
chronic kidney disease. Medications, intervention or major surgery before AKI were recorded for
risk and prognostic factors analysis.

Results

We identified 1,916 first AKI episodes in patients younger than 3 years old (incidence rate = 21.1
per 100,000 person-years) and their underlying disease was severe congenital heart disease (CHD,
28.3 %), prematurity (18.3 %), sepsis (12.5 %) and simple CHD (10.7%). In severe CHD patients
who developed AKI, 90.8 % received dialysis treatment and 98.9 % used antihypertension
(anti-HTN) drugs during AKI episode (< 90 days) . After AKI episode (>90 days), the usage of
anti-HTN drugs decreased to 50%. The use ofaminoglycoside and vancomycin were found in
about 70% of severe CHD and simple CHD and 50% of prematurity and sepsis patients.
Conclusions

Severe CHD, prematurity and sepsis were major risk factors for pediatric AKI in patients younger
than 3 years-old. During the AKI episode, 90% of patients needed anti-HTN drugs, and the usage
of anti-HTN drugs decreased in the follow-up period. In risk factors analysis, increased
proportion (60%) were noted in pediatric AKI patients under aminoglycosides and vancomycin
usage. Since glomerular filtration rate (GFR) is still under maturation before 3 year-old children,
blood pressure control and antibiotics usage should be closely monitored in the care of pediatric
AKI patients.
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Low Serum C3 Level, High Neutrophil-Lymphocyte-Ratio, and High
Platelet-Lymphocyte-Ratio All Predicted Poor Long-Term Renal Survivals in
Biopsy-Confirmed Idiopathic Membranous Nephropathy
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Background

Idiopathic membranous nephropathy (iMN) is the major cause of end-stage renal disease (ESRD).
Recent guidelines suggest limiting immunosuppressants only to high risk patients for ESRD. The
present study is aimed at identifying new predictors for the renal outcome of iMN patients.

Materials and Methods

We conducted a retrospective cohort study covering a period from January 2003 to December 2013.
We enrolled participants who had received their first renal biopsy at our medical center in Taiwan
with the diagnosis of iMN. Clinical, pathological and laboratory data were collected from medical
records. Analyses with Mann—Whitney U test was used for continuous variables and Chi-square test
for categorical variables. The Kaplan-Meier curve was used for the analyses of patient survival and
renal survival. Youden index was used for evaluating the performance of a dichotomous diagnostic
test for renal and patient outcomes. Cox proportional hazard regression was used to determine factors
affecting renal survival.

Results

A total of 99 patients with renal biopsy-confirmed idiopathic iMNs were enrolled. C3 level < 114
mg/dl predicted patient outcome (p<0.001) with good predictive power (AUC=0.736). The
univariate analysis showed that risk factors for poor renal outcome were older age (HR=1.04,
p=0.002), high BUN (HR=1.03, p<0.001), poor baseline renal function (HR=1.30 and p<0.001 for
higher serum creatinine; HR=0.97 and p<0.001 for higher eGFR; HR=1.06 and p<0.001 for urine
PCR), C3<93.4 mg/dl (HR=2.15, p=0.017), NLR>3.34 (HR=3.30, p<0.001) and PLR>14.48
(HR=2.54, p=0.003).

Conclusion

Stage of iMN did not fully account for the risk of ESRD. This is the first evidence that serum levels
of C3<93.4 mg/dl predicted poor renal outcomes with good predictive power. Easily obtained
markers, NLR>3.34 and PLR>14.48 also predicted poor renal outcomes.

Keywords: idiopathic membranous nephropathy, patient outcome, renal outcome, C3 level,
neutrophil-lymphocyte-ratio, platelet-lymphocyte-ratio
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Background: The Hass classification of IgA nephropathy should be validated for Asian
populations. More detailed and newer predictions regarding renal outcome of IgA nephropathy
remains mandatory,

Materials and Methods: We conducted a retrospective cohort study between January 2003 and
December 2013. Clinical, pathological and laboratory data were all collected via available
medical records. A Mann-Whitney U test was used for continuous variables and the Chi-square
test was implemented for categorical variables. A Kaplan-Meier curve was put in place in order
to determine patient survival and renal survival. The Youden index and Cox proportional hazard
regression were used to investigate the possible factors for renal survival and predictive power.

Results: All 272 renal biopsy-confirmed IgAN patients were enrolled for further studies. The
univariate analysis showed that risk factors for poor renal outcome included stage 4-5 of Hass
classification (HR=3.67, p<0.001), a poor baseline renal function (HR=1.02 and p<0.001 for
higher BUN; HR=1.14 and p<0.001 for higher serum creatinine; HR=0.95, p<0.001 for higher
eGFR ), IgG <907 (HR=2.29, p=0.003), C3 < 79.7 (HR=2.76, p=0.002), a higher C4 (HR=1.02,
p=0.026), neutrophil-to-lymphocyte ratio > 275 (HR=2.92, p<0.001), and a
platelet-to-lymphocyte ratio > 16.06 (HR=2.02, p=0.012). A routine check often easily obtainable
markers, neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio, in order to predict the
renal outcome is recommended.

Conclusions: This is the first study to have demonstrated that Haas classification is also useful
for establishing predictive values in Asian groups. A lower serum IgG (<907 mg/dl) and serum
C3 (£79.7 mg/dl) were both risk factors for poor renal outcome. Additionally, this is the first
study to reveal that serum C4 levels, an NLR >2.75, and a PLR>16.06 could suggest poor renal
outcome.

Key words: IgA Nephropathy
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Home hemodialysis, a pilot study in Taiwan, annual report
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National Trends in Medical Expenditures in the Taiwan Dialysis Population
from 2009 to 2016
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Background: The number of treated end-stage renal disease patients has been rapidly growing
and increasing continuously, which is possibly driven by population aging and increase of the
prevalence of type 2 diabetes mellitus. We studied the trends and contributing factors associated
with financial burden in dialysis population.

Methods: We used National Health Insurance Database to conduct a trend analysis of medical
expenditures in dialysis population from 2009 to 2016. Medical expenditures including costs of
dialysis treatment, outpatient visit, emergency services, and inpatient admission, were calculated
by month. We also stratified all expenditures by age, sex, status of dialysis (short-term or
long-term), and diseases (hypertension, diabetes mellitus, myocardial infarction, stroke, and
cancer) to clarify the associations of factors with increased medical expenditures.

Results: Total 261,023 dialysis patients were identified, and only 55.3% of them received
long-term dialysis therapy. The number of short-term dialysis patients sharply increased by
dozens of times in past decade. The overall outpatient costs (dialysis excluded) increased 1.48
times from 36.1 billion points in 2009 to 53.8 billion points in 2016. However, the outpatient
costs for patients with short-term dialysis considerably increased by 2.85 times (from 7.0 billion
points in 2009 to 20.1 billion points in 2016). The major contributing factors associated with
increased medical expenditures were old age, death, hypertension, and diabetes mellitus.

Conclusions: The services and costs of patients on short-term dialysis increased dramatically
when compared to those of long-term dialysis patients. To retard the financial burden,
development of new strategy to avoid short-term dialysis is needed.

Key words: dialysis, medical expenditures, trend
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Achievement of Case Management Practice Model in Patients with Cuffed
Hemodialysis Catheters
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Background

Initiation of dialysis with a functional dialysis access is associated with improving quality of life
in chronic kidney disease patients who need dialysis. Dialysis access by a nephrologist may
smooth the process of starting dialysis. The nephrologists of Asia University Hospital performed
percutaneous PD catheter placement under local anesthesia since March 2017. We reviewed the
outcomes and complications of PD catheter placement.

Methods

We placed PD catheter in 72 patients in Asia University Hospital from March 2017 to October
2018. We recorded the demographic characteristics, location of placement, break-in period, and
complications of patients. Break-in period duration was defined the duration between PD catheter
placement and initiation of regular exchanges. The complications included failed placement,
peri-catheter early leakage (within two weeks), migration, and infection.

Results

Of 72 patients, we had success rate (95.8%) of PD catheter placement. PD catheter placements
were performed in outpatients (43.0%), admitted patients (47.2%), patients in intensive critical
unit (6.9%), and patients in the emergency room (2.7%). The break-in period were about 3 to 6
days. We had low rate of failed placement (4.1%), low rate of peri-catheter early leakage (2.7%),
and low migration rate (5.5%). Patients had peritonitis episode every 47.5 months, tunnel
infection episode every 190.0 months, and exit site infection episode every 190.0 months. No
patient experienced significant bleeding or bowel perforation.

Conclusions

Percutaneous PD catheter by a nephrologist can be a safe and simple procedure in outpatients.
Furthermore, the break in period is short in our experience and this may help to improve patients’
uremic symptoms timely.

Key words: peritoneal dialysis catheter placement, nephrologist
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Mutual Interaction of Clinical Factors for Prediction of Mild Cognitive
Impairment in Patients Receiving Dialysis
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Background: To examine possible mutual interactions of various factors contributing to
cognitive impairment in dialysis patients.

Methods: A total 48 patients receiving dialysis with subjective memory complaints in outpatient
clinic were recruited from 2015 to 2017. Demographics, circulating uremic toxin concentrations
(small water-soluble, protein-bound, medium-sized solutes), miRNA concentrations and nerve
injury protein concentrations were collected and measured. Clinical dementia rating (CDR)
scores was usedto stratify the functional scoresof the patients. Receiver operating
characteristic(ROC) analysis was used to evaluate diagnostic test performance for predicting
dichotomous results, cumulative ROC analysis to examine the interactions between clinical
factors.

Results: On individual analysis, the area under curve(AUC) was more than 0.7 for hemoglobin
and age. On cumulative ROC analysis, the major predictors of mild cognitive impairment were
hemoglobin, age, sex, homocysteine, neuron-specific enolase and miR-486. The cumulative AUC
on combining hemoglobin, age, and miR-486 was the highest (0.897, 95% confidence interval
0.806-0.988). Two dichotomized variables reached 81.82% sensitivity and 86.67% specificity,
with the likelihood ratio for positive and negative results being 6.14 and 0.21, respectively.

Conclusion: Hemoglobin, age, and miR-486 are the major predictors for mild cognitive
impairment in patients receiving dialysis.
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Abstract

Uremic pruritus (UP) is a common symptom in patients undergoing hemodialysis (HD). The
pathogenesis of UP is complex. Aluminum (Al) is a common metal and is toxic to patients
undergoing HD. Al is also a known allergen in humans, which can induce immune reactions.
However, the correlation between Al and UP remains unclear in dialysis patients.

A total of 866 patients on maintenance HD were enrolled for analysis. We demonstrated that
HD patients with higher serum Al levels had higher prevalence of UP than those with lower
serum Al levels. After adjusting for confounding variables, the serum Al level was significantly
associated with UP. Overall, each 10-fold increase in serum Al level was associated with a
5.64-fold increase in the risk of UP development in these subjects. Notably, a serum Al level
exceeding 1.25 ug/dL was a significant predictor (odds ratio = 3.53) of UP in this population. The
results of this cross-sectional study suggest that serum Al level may be associated with the
development of UP in patients on maintenance HD.
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Background: Recent research has shown that patients with end-stage renal disease(ESRD) have
a higher risk of malignancies. The purpose of this study was to search out the relationship
between malignancy and long-term hemodialysis(HD) in ESRD with special emphasis on the age
distribution.

Methods: A cohort search was conducted in the Taiwan’s National Health Insurance Research
Database. We enrolled 1 million randomly selected cases and followed them over 8 years (from
2005 to 2013). Of these patients, 3055 patients who developed ESRD and received regular
hemodialysis were identified. For each hemodialysis patient, the age-, gender-, and
diabetes-matched control group was selected from the database (n=12220). We further stratified
the patients according to age. The endpoint of this study was the occurrence of malignancy.

Results: The incidence rate of malignancy was significantly higher in HD patients (6.8%)
compared to controls (4.9%) (p < 0.001). The Competing risk Cox regression analysis indicated
that age, hemodialysis, male gender, and diabetes were associated with an increased risk of
malignancy. When further stratified according to age, the odds ratios of developing cancer were
5.788, 1.859, 1.945, and 1.510 among the hemodialysis group aged < 40 years, 40-49 years,
50-59 years, and 60-69 years, respectively.

Conclusion: The patients with end-stage renal disease who received hemodialysis had a
significantly higher risk of malignancy, especially those with a relatively young age.
Young HD patients may require more cancer screening strategies to improve their outcomes.

Key words: end-stage renal disease, hemodialysis, malignancy, young adults
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Background: Hemodialysis patients are a special group of patients with higher mortality.
Vitamin D deficiency is common in hemodialysis patients. Hemodialysis patients with vitamin D
deficiency are associated with even higher mortality. Cardiothoracic ratios (CTR) on chest
X-rays has been used as an index of cardiac hypertrophy and fluid overload. The association
between vitamin D deficiency and the cardiothoracic ratio in hemodialysis is still unclear. The
prognostic value of vitamin D deficiency in hemodialysis patients with different CTR is still
unclear.

Method: This prospective study was performed in a dialysis center in Taiwan between August
2006 and July 2011. A total of 186 patients were included. This study analyzed the prognostic
value of vitamin D deficiency on the survival of CKD patients on hemodialysis with different
CTR. Patients with plasma 25 (OH) vitamin D were considered to be vitamin D deficiency
patients.

Result: The prevalence of vitamin D deficiency was about 37%. Patients with vitamin D
deficiency had significantly higher prevalence of DM (47.8% vs. 32.5%, p = 0.044) and stroke
(17.9% vs. 6.0%, p = 0.011) than patients without vitamin D deficiency. Furthermore, the CTR
was higher in patients with vitamin D deficiency than those without vitamin D deficiency (51.6 +
7.3 vs. 48.7 £ 6.3, p = 0.009). After multivariate logistic regression, we found CTR was the most
powerful factor that was independently significantly associated with vitamin D deficiency [Odd
ratio: 1.066, 95% confidence internal (CI): 1.010-1.126, p = 0.021]. Additionally, vitamin D
deficiency was associated with all-cause mortality in higher CTR patients after adjustment by
hierarchical regression models.

Conclusion: We showed for the first time that vitamin D deficiency was independently
significantly associated with higher CTR. We additionally revealed that vitamin D deficiency
was an independent predicator of all-cause mortality in hemodialysis patients with higher CTR.
Further studies are needed to confirm our results.
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Malfunction of Arteriovenous Access in Hemodialysis Patients

R SRR (Y

Tsung-Lun Lee 2, Chih-Ching Lin'?

Lo FARFRP PITHR 2L LR FFEF

! Division of Nephrology, Department of Medicine, Taipei Veterans General Hospital; 2 School
of Medicine, National Yang-Ming University, Taipei, Taiwan

Background: Vascular diseases, including aneurysms of intracerebral arteries and abdominal
aorta are commonly observed in patients with autosomal dominant polycystic kidney disease
(ADPKD). We aimed to investigate the difference in the risk of malfunction of arteriovenous
fistula or graft (AVF/AVG) between hemodialysis (HD) patients with and without ADPKD

Methods: We enrolled 354 HD patients with ADPKD and 28264 HD patients without ADPKD
in this study. Only 1062 propensity score-matched HD patients without ADPKD were included
for analysis. The outcomes include the rate of AVF/AVG malfunction which is defined as the
need for the first interventional procedure of either angioplasty, thrombectomy or creation of
another AVF/AVG for all HD patients within 3 months, 1, 5 and 10 years respectively.

Results: The malfunction rate (per 100 person-years) of AVF/AVG for ADPKD and
non-ADPKD was (1) 20.1 and 30.38 [HR=0.68, P=0.144] within 90 days, (2) 34.85 and 30.38
[HR=1.08, P=0.517] in first year, (3) 23.56 and 20.46 [HR=1.12, P=0.154] within 5 years, (4)
17.82 and 12.59 [HR=1.36, P=0.004] between 1st and 10th years, and (5) 22.6 and 17.52
[HR=1.21, P=0.015] at all period respectively.

Discussions: A lower risk of malfunction of AVF/AVG may be associated with easier
maturation in early phase but a higher risk of malfunction may be associated with complicated
aneurysmal dilatation in later period.

Conclusions: In comparison with non-ADPKD patients, ADPKD patients had a lower risk of
AVF/AVG malfunction in first 90 days but a higher risk after 1 year of AVF/AVG creation.

Keywords: ADPKD (autosomal dominant polycystic kidney disease), AVF/AVG (arteriovenous
fistula/graft), PTA (percutaneous transluminal angioplasty)
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Antiplatelet Agents Maintain Arteriovenous Fistula and Graft Function in
Patients Receiving Hemodialysis: A Nationwide Case—Control Study
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Backgroud: In this study, we evaluated the effects of various medications on the patency of vascular
access (VA) for hemodialysis.

Methods: We analyzed data from the Longitudinal Health Insurance Database of Taiwan. We
adopted a case—control study design within a cohort of patients who had received regular
hemodialysis between 2002 and 2012; 34,354 patients with first VA failure were identified, and the
duration from VA creation date to the first VA failure date was calculated. We then classified these
patients into two groups, namely arteriovenous fistula (AVF, n = 25,933) and arteriovenous graft
(AVG, n = 8,421). Each group was further divided into two subgroups, namely short-term (<1 year)
and long-term (>1 year) patency.

Results: The risk factors for early VA failure were age >65 years, diabetes mellitus, hyperlipidemia,
cerebral vascular disease, congestive heart failure, peripheral artery disease, and sepsis. Male sex,
hypertension, cancer, and peptic ulcer were associated with early AVF failure. Antiplatelet therapy
increased the AVF and AVG patency times with adjusted odds ratios of 0.748 (95% confidence
interval [CI]: 0.703-0.796, p < 0.0001) and 0.810 (95% CI: 0.728-0.901, p = 0.0001), respectively.
A significant decrease in the VA failure risk was observed with an increase in the cumulative defined
daily dose of antiplatelet agents.

Conclusions: This nationwide study demonstrated that some risk factors were associated with early
VA failure and that the use of antiplatelet agents prevented the loss of VA patency in a dose—
response manner. Thus, antiplatelet drugs should be routinely administered to high-risk patients
receiving dialysis.

Key words: Antiplatelet agent, Hemodialysis, Arteriovenous fistula, Arteriovenous graft
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Effect of Low-Phosphate Diet on Fibroblast Growth Factor-23 in Patients with
End-Stage Renal Disease: A Randomized Cross-Over Trial
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LTAEEFRTHEN 1

LhE&FRy AP

Division of Nephrology, Department of Internal Medicine, Far Eastern Memorial Hospital*
Dietary Department, Far Eastern Memorial Hospital?

The beneficial effects of low-phosphate diet on fibroblast growth factor-23 (FGF23) level
remain unknown in patients with end-stage renal disease. We conducted a randomized, cross-over
trial at a hemodialysis unit of tertiary teaching hospital, in which we assigned 35 adults with
end-stage renal disease undergoing thrice-weekly hemodialysis, and serum phosphate level greater
than 5.5 mg/dL or between 3.5 and 5.5 mg/dL with regular phosphate binder use to receive a very
low-phosphate diet with phosphate-to-protein ratio (PPR) of 8 mg/g, or a low-phosphate diet with
PPR of 10 mg/g. The participants consumed each study diet for 2 days. Primary outcome measure
was mean difference (MD) in change-from-baseline FGF-23 level between intervention groups.
Secondary outcomes included changes in serum phosphate, and parathyroid hormone (PTH). We
found that both low-phosphate diets significantly decreased FGF23, phosphate, and PTH level,
compared with baseline. Compared with low-phosphate diet, very low-phosphate diet lowered
serum phosphate level (MD, 0.6 mg/dL; 95% CI, 0.2 to 1.0; P = 0.002) but had no significant effect
on FGF23, and PTH level. In conclusion, the 2-day low-phosphate diets decreased FGF23,
phosphate and PTH level and very low-phosphate diet provided an additional phosphate-lowering
effect.
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Key words: cross-over; dialysis; dietary intervention; FGF23; phosphate-to-protein ratio.
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Alkali Therapy May Lessen Risks of Ischemic Heart Disease in CKD Patients
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! Division of Nephrology, Shuang Ho Hospital, 2 Zuoying Branch of Kaohsiung Armed Forces
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Background: Metabolic acidosis is commonly implicated in ischemic heart disease (IHD) in
patients with chronic kidney disease (CKD). Alkali therapy to correct metabolic acidosis (MA) in
CKD patients appears to preserve kidney function and survival. However, the benefits of alkali
therapy on IHD have been unclarified in CKD patients in the literature.

Methods: Using the National Health Insurance Research Database between 2000 and 2010, 162
CKD patients with sodium bicarbonate supplementation for MA were enrolled and propensity
score-matched with 324 CKD patients without sodium bicarbonate supplementation according to
age, sex, index date, diabetes, hypertension, hyperlipidemia, antihypertension drugs, antidiabetic
drugs, statin, antiplatelet drug, erythropoietin-stimulating agents, and CKD stages. Main
outcomes were IHD events and adverse effects of sodium bicarbonate.

Results: The risk of IHD events was significantly lower in CKD patients with bicarbonate
supplementation that those without bicarbonate supplementation (adjusted hazard ratio = 0.666,
95% CI = 0.429-0.959, P < .05). As stratified to different stages of CKD patients, the lower risk
of IHD was significantly associated with bicarbonate supplementation in patients with CKD stage
1-3. However, there were lower but insignificant in IHD events in CKD stage 4-5. The increased
cumulative bicarbonate dosages appeared to be associated with the lower IHD events in CKD
patients, maybe indicating a protective role of bicarbonate supplementation.

Conclusions: Bicarbonate supplementation might be associated with a lower IHD risk in patients
at CKD stage 1-3 for MA. As regards CKD stage 4-5, the benefit of bicarbonate supplementation
on IHD risk needs to be clarified in a large cohort study.

Key words: chronic kidney disease, ischemic heart disease, alkali therapy
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Diabetic Retinopathy as A Risk Factor for Chronic Kidney Disease
Progression: A Multicenter Case-Control Study in Taiwan
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!Division of Nephrology, Department of Internal Medicine, Shuang Ho Hospital, Taipei Medical
University, New Taipei City, Taiwan.

ZDivision of Nephrology, Department of Medicine, Fu-Jen Catholic University Hospital, School
of Medicine, Fu-Jen Catholic University, Taipei, Taiwan.

Background: This study investigated the characteristics of patients with different chronic kidney
disease (CKD) stages according to the occurrence of diabetic retinopathy and determined the
influence of severity of retinopathy in renal function deterioration.

Methods: We conducted a multicenter, longitudinal cohort study based on the Epidemiology and
Risk Factors Surveillance of CKD project (2008-2013) and National Health Insurance Research
Database (NHIRD) (2001-2013). A total of 16206 patients with CKD aged 20-85 years from 14
hospitals were included in the study.

Results: CKD patients with DR had lower baseline estimated glomerular filtration rate (eGFR),
poorer glycemic control, higher proteinuria, more anemia and lower albumin levels. Later CKD
(Stage 3b-5) patients with DR had significantly higher CKD progression compared to those
without DR. Proliferative DR had significantly higher CKD progression events compared to
non-proliferative DR.

Conclusions: The presence and severity of DR is a risk factor for CKD progression among our
Taiwanese CKD with diabetes. Prevention and early detection of DR are important and DR should
be routinely screened as early as possible among diabetic CKD patients.
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Interferon-Free Direct Antiviral Agents in Kidney Transplant Recipients with
Hepatitis C Infection: A Cohort Study
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Abstract:

Hepatitis C (HCV) infection has been associated with increased patient morbidity and decreased
graft survival in kidney transplant recipients. Until now, there has been no efficient and safe
therapy in treating chronic HCV infection after kidney transplantation. The aims of this lecture
was to review observe the efficacy and safety of interferon-free regimens with new generation
direct antiviral agents (DDAS) in treating chronic stable kidney transplant recipients with chronic
HCV infection. We present Seventeen kidney transplant recipients with chronic HCV infection,
whom was given DDAs in our hospital. Sofosbuvir plus Ribavirin (n= 7); Sofosbuvir plus
Ledipasvir (n=9); Sofosbuvir plus Ledipasvir plus Ribavirin (n=1); and Daklinza plus Sunvepra
(n= 1), for 12 (n= 16) or 24 (n= 1) weeks. All patients exhibited a rapid virologic response on
therapy, and 3 patients (82.3% ) had achieved a sustained virologic response at 12 weeks after the
end of therapy. The anti-HCV regimen was well tolerated, but the tacolimus level decreased
significantly during treatment. The renal graft function stabilized in all patients. Our data show
that new generation DAAs can be efficiently and safely eliminate HCV infection after kidney
transplantation; however, tacrolimus dose adjustment is needed. Further studies with a large
number of patients are needed in the future.
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The Nomogram of Kidney Size and Its Association with Body Indices and
Renal Function by Ultrasonography Assessment: A Retrospective
Observational Study in Taiwan
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!Division of Nephrology, Department of Internal Medicine, Kaohsiung Chang-Gung Memorial
Hospital, Kaohsiung, Taiwan 2School of Medicine, Chung Shan Medical University, Taichung,
Taiwan 3 Teaching Department, Tungs' Taichung MetroHarbor Hospital, Taichung, Taiwan

Background: Renal ultrasonography is an essential examination in clinical practice for
differentiation between acute or chronic kidney disease, which enable physicians to preliminarily
evaluate the health condition of kidneys and other structural abnormalities. However, unsuitable
kidney nomograms published decades ago from different races still widely serve as references in
many countries, and the establishment of renal nomogram of each population is of great
importance. Also, the associations between healthy renal size and some parameters, including age,
gender, body height, body weight, BMI, and renal function are inconsistent in the literature,
which is of interest in the present study.

Method: A great number of cases (N=4,075) was included in the present study from the
Kaohsiung and Linkou Chang-Gung Memorial Hospitals, with diseased cases affecting the
normal renal morphology excluded.

Results: As a result, the mean right renal length is 10.66 £ 0.70 cm, left length 10.72 £ 0.73 cm,
right width 4.78 + 0.75 cm, left width 5.06 + 0.64 cm, right cortical thickness 1.46 + 0.32 cm, and
left cortical thickness 1.49 + 0.30 cm. Except for the relationship between left renal width and
eGFR, renal length, width, and cortical thickness of both sides were all associated with age, body
height, body weight, BMI, and eGFR, either quadratically or linearly in regression plots.
Moreover, the left kidneys are larger than the rights, and male kidneys are larger than the females.
In the ethnic comparison of renal length, significant differences were identified among
populations.

Conclusion: a renal nomogram of Chinese population is proposed, and by a large sample size we
reported the associations between renal size and body indices. The variation in renal size among
populations is not ignorable, and the establishment of renal nomogram of every population is
recommended.

Keywords: Ultrasonography, Kidney nomogram, Kidney size, Body Index, Renal function
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The Long-Term Effect of Daclatasvir and Asunaprevir Direct-Acting
Antiviral Regimen on the Glomerular Filtration Rate in Treating Patients
with Chronic Hepatitis C: A Preliminary Report of a Regional Teaching
Hospital
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Background: There’s evidence that direct-acting antivirals (DAAS) alleviate or correct chronic
hepatitis C infection (HCV)-related glomerular disease and abnormal blood status, such as
mixed cryoglobulinemia, vasculitis, hypocomplementemia, and membranoproliferative
glomerulonephritis. DAAs could also have renal toxicity. However, the net long-standing
impacts remain unclear.

Methods: From Feb. to Jul. 2017, we identified patients with HCV genotype 1b infection
completing the DAA regimen of daclatasvir and asunaprevir for 24 weeks. Outcomes
comprised serum creatinine and estimated glomerular filtration rate (eGFR, using abbreviated
MDRD formula) at baseline, at the end of treatment (24 wks), at attaining sustained viral
response of 12 weeks’ duration (SVR12), and at 6 months after SVR12 (6 Ms). Repeated
measures ANOVA was applied.

Results: A total of 30 patients was enrolled, eGFR changed significantly. (86.26+18.44,
81.00+21.51 at 24 wks, 81.79+22.46 at SVR12, 87.21+24.79 c.c./min/1.73 m? at 6 Ms, p=0.02)
As compared diabetes mellitus (DM) with non-DM, eGFR declined much more significantly
and did not return to baseline at 6 months following SVR12. (p<0.0001)

Conclusions: Given the limitation of a small retrospective cohort nature, this study revealed
the renal toxicity during DAA therapy with daclatasvir and asunaprevir regimen for HCV,
especially for DM patients

Key words: Glomerular filtration rate, Direct-acting antivirals, Hepatitis C
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Inorganic Phosphate Makes Renal Tubular Cells more Sensitive to
Ischemia-Reperfusion Injury through Inhibiting Mitochondrial Function
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ABSTRACT

The incidence of chronic illness and disability increases with age, this growth in life
expectancy creates new challenges in the healthcare system. Cellular senescence is known to play
a major role in age-related diseases, has shown to relate to vascular calcification and renal
fibrosis. High phosphate (Pi) diet causes hyperphosphatemia, vascular calcification and leads to
renal fibrosis. We found that high phosphate induced the senescence of rat renal tubular cells
revealed by X-gal staining. High phosphate also reduced the mitochondrial basal function, which
decreased the ratio of NAD" to NADH and the expression of ATP synthase beta. The decrease of
the ratio of NAD* to NADH inhibited NAD-dependent deacetylase sirtuin-1 (Sirtl) expression.
Foscarnet, a phosphate channel blocker, recovered high phosphate-reduced mitochondrial basal
function and Sirtl expression. In animal study, high Pi diet didn’t obviously increase blood
creatinine and inorganic phosphate. However, ischemia-reperfusion (IR) strongly reduced renal
function in mice fed high Pi, whereas IR-decreased renal function was fully restored in normal
mice. High Pi-fed mice previous to IR have more severe tubulointerstitial fibrosis compare to its
counterpart. In summary, inorganic phosphate reduces mitochondrial function in renal tubular
cells, which in turn makes the cells more sensitive to IR injury.

Keywords: inorganic phosphate; ischemia-reperfusion injury; mitochondrial; renal tubular cell
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End Products in High Glucose Treated Rat Mesangial Cells
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Background: Hyperglycemia-induced advanced glycation end products (AGESs) and receptor for
AGEs (RAGE) production play major roles in progression of diabetic nephropathy. In previous
study, we knew both GLP-1 receptor and PPARS agonists have anti-inflammatory effect on
AGE-treated rat mesangial cells.

Methods: In this study, GLP-1 expressions and GLP-1R expression response to
PPARGS(L-165,041) agonists were investigated. RAGE expressions in treating with PPARJ
agonists and siRNA of GLP-1R were also detected.

Results: The results showed GLP-1 mRNA and protein had insignificant increment treated with
AGE or PPARS agonists. But GLP-1 receptor mRNA and protein showed significant increase
with administration of PPARS agonists with presence of AGE. Elevations of RAGE mRNA and
protein were attenuated by PPAROS agonists but reversed significantly by giving siRNA of
GLP-1R. AGE-induced cell death was reversed by PPARS agonists administration, but attenuated
by siRNA of GLP-1R.

Conclusions: These results suggest that PPARS agonists could suppress AGE-induced RAGE
MRNA and protein expressions with GLP-1 receptor co-existence, which enhanced by both
PPARGS agonists and AGE.

Key words: GLP-1 receptor, AGE, PPARS, renal mesangial cell
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Background: Immunoglobulin A nephropathy (IgAN) is a glomerulonephritis characterized by
IgA deposition in the glomerular mesangial cells. Until now, kidney biopsy is the only way to
confirm the disease. It was found that abnormal glycosylation - galactose deficiency - occurred at
IgA hinge region which caused IgA deposition and anti-IgA autoantibodies were also detected in
patient plasma.

Methods: To investigate all the immunoglobulins from patient plasma, we used three platforms
to detect IgG, IgA, and total Ig, respectively. The volume of plasma used for immunoglobulin
purification was less than 10 pL. Bead volume, time of incubation, and temperature of incubation
were optimized to achieve the best purification efficiency. After purification, the
immunoglobulins were reduced, alkylated, and digested by trypsin. Samples were diluted with
0.1 % formic acid and introduced to liquid chromatography -triple quadrupole mass spectrometry.
Multiple reaction monitoring was used to detect the tryptic peptides, and isotope labeled internal
standard was added to investigate the potential of generating calibration curves.

Results: All the immunoglobulin isotypes and subclasses can be detected in one analysis.
Glycopeptides of IgG and IgA Fc regions can also be detected by using multiple reaction
monitoring mode. Relative quantification can be achieved by using the current method, and we
are investigating the suitability of adding isotope labeled intact protein as internal standard.

Conclusions: The developed methods will be applied to clinical samples to investigate the
antibody profile changes for IgAN patients after validation.

Key words: Immunoglobulin A nephropathy, Liquid Chromatography - Mass Spectrometry
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Angpt2 Induces Mesangial Cell Apoptosis through microRNA-33-5p-SOCS5
Loop in Diabetic Nephropathy
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Background: Diabetic nephropathy (DN) is the leading cause of end stage renal disease, which
causes an enormous burden on affected individuals and health-care systems. Mesangial cells
(MCs) loss are correlated with worsening renal function in DN. Disturbance of angiopoietin
(Angpt)/Tie ligand-receptor system results in inflammation and abnormal angiogenesis. This
association between elevated circulating Angpt2 and rapid decline in renal function has been in
patients with DN. However, the pathogenic role of Angpt2 in the MCs remains unknown.

Methods: We conducted a cross-disciplinary study, including human, in vivo, and in vitro studies
to examine the molecular mechanisms of Angpt2-driving MC apoptosis. Blood and urine Angpt2
levels were measured in 63 type 2 diabetes mellitus (DM) patients and 34 healthy volunteers. The
role of Angpt2 was evaluated using mouse mesangial cells (MMCs) model under normal glucose
(NG) and high glucose (HG) conditions. C57BL/6 mice, non-diabetic db/m mice and diabetic
db/db mice were used to validate the molecular mechanism of Angpt2 in vivo.

Results: Serum Angpt2 levels were elevated in type 2 DM patients and db/db mice, which
correlated with urinary albumin/creatinine ratio. Angpt2 synergistically induced MMCs apoptosis
under HG condition via intrinsic proapoptotic pathway. miR-33-5p was inhibited in MMCs
treated with Angpt2 under HG condition, and miR-33-5p regulated Angpt2-inducing MMCs
apoptosis treated with HG. Loss of miR-33-5p caused an increase in suppressor of cytokine
signaling 5 (SOCS5), leading to the inhibition of Janus kinasel and signal transducer and
activator of transcription 3 signaling transduction. Dysregulation of SOCS5 was found in MCs
in kidney sections of both db/db mice and type 2 DM patients. Furthermore, decreased levels of
miR-33-5p were found in the urine of db/db mice and type 2 DM patients, and miR-33 levels
negatively correlated with albuminuria.

Conclusions: Angpt2 induces MC apoptosis under HG condition via intrinsic proapoptotic
pathway. Angpt2 leads to MC apoptosis through miR-33-5p/SOCS5 regulatory loop in DN.
miR-33-5p is predictive of the severity of kidney injury in DN These findings may provide future
applications in predicting renal dysfunction and therapeutic potential of DN in clinical practice.

Keywords: angiopoietin-2, miR-33, SOCS5, diabetic nephropathy, mesangial cell
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Podocyte-Derived Microparticles after Aloumin Overload Regulates
Endoplasmic Reticulum Stress in Podocytes
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Backgrand: Microparticles (MPs) are small vesicles and derived from cell membranes. MPs
have been found to be an important role in several diseases. We found that albumin overload
induced endoplasmic reticulum (ER) stress through ROS pathway. We hypothesized that albumin
overload regulated MPs release from podocytes through ER stress. Then, the albumin-induced
podocyte-derived MPs (PMPs) could regulate ER stress on non-albumin treated podocytes.

Methods:  Cells were exposed to medium alone or in high concentrations of delipidated,
endotoxin-free human serum albumin (HSA, 10 mg/ml). Then podocyte-derived MPs were
isolated and detected by centrifuged method and flow cytometry. The ER stress biomarker
(GRP78) expression was analyzed by Western blotting.

Results: The number of PMPs was decreased after HSA treatment. The HSA+inhibitors of ROS
or ER stress increased the number of PMPs compared with HSA only. The number of PMPs was
decreased after the incubation of HSA-induced PMPs. The number of PMPs after the incubation
of HSA+inhibitors of ROS or ER stress induced PMPs was increased compared with the
incubation of HSA-induced PMPs. The number of PMPs was higher in podocytes with PMPs
treatment than without PMPs treatment. The HSA-induced PMPs down-regulated the ER stress
biomarker (GRP78) expression. However, the PMPs from the HSA+inhibitors of ROS or ER
stress abrogated the effect of HSA-induced PMPs on ER stress expression

Conclusion: HSA decreased PMPs excretion through ROS and ER stress pathways. The
HSA-induced PMPs also decreased PMPs excretion. The HSA-induced PMPs inhibited ER stress.
Therefore, the HSA-induced PMPs can protect podocytes’ own self.

Keywords: microparticles, podocytes, ER stress, ROS
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Albumin Load Increases Integrin-p3 Expression of Podocytes through
Endoplasmic Reticulum Stress
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Backgrand: Proteinuria is a major hallmark of glomerulonephritis. Activation of integrin-avp3
by urokinase receptor causes proteinuria and focal segmental glomerulosclerosis. Our studies find
that albumin overload can induce endoplasmic reticulum (ER) stress and TGF-B1 increases
integrin-B3 expression on podocytes. In this study, we examined whether albumin overload
regulated integrin-p3 expression through ROS-ER stress pathway.

Methods: Cells were exposed to medium alone or in high concentrations of delipidated,
endotoxin-free human serum albumin (HSA, 10 mg/ml). Intracellular ROS generation was
estimated with fluorescent indicator 20,70-dichlorofluorescin diacetate (DCF-DA). The
expression of mMRNA and protein was measured by real-time PCR and Western blotting.

Results: HSA increased intracellular ROS production after HSA incubation. The biomarkers of
ER stress (GRP78 and CHOP) were increased after HSA treatment. The inhibitor of ROS
production (NAC) attenuated the HSA-induced increase in the biomarkers of ER stress. The
expression of integrin-p3 MRNA was increased after HSA incubation. The inhibitor of ER stress
(4-PBA) attenuated the HSA-induced increase in the expression of integrin-3 mRNA. The
expression of integrin-p3protein was increased after HSA incubation. The inhibitor of ER stress
(4-PBA) attenuated the HSA-induced increase in the expression of integrin-B3 protein.

Conclusion: Albumin overload up-regulates the expression of integrin-33 mRNA and protein
through ROS-ER stress pathway. The results demonstrate that proteinuria self causes progression
of glomerulosclerosis through the increase in integrin-33 expression.

Keywords: podocyte, proteinuria, integrin-p3, ER stress
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Background.

Leptospirosis, an infectious disease caused by pathogenic Leptospira spp., is now facing the
re-emergence and an increased incidence of public health problems in recent years. It leads to
kidney damage that may progress to chronic kidney disease. However, how leptospiral
infections-induced renal damage is unclear.

Methods. We apply microarray and RNA-seq technologies to investigate the first murine
transcriptome-wide, leptospires-mediated changes in renal gene expression to identify biological
pathways associated with kidney damage. We also used whole transcriptome analysis to
determine the genome-wide gene expression analysis of bone marrow-derived macrophages
infected with pathogenic or non-pathogenic Leptospira spp..

Results. Leptospiral genes were detected in renal transcriptomes of mice infected with
Leptospira interrogans at day 28 post-infection, suggesting colonization of leptospires within the
kidney with propensity of chronicity. Comparative differential gene expression and pathway
analysis were investigated in renal transcriptomes of mice infected with pathogens and
non-pathogens. Pathways analysis showed that Toll-like receptor signaling, complements
activation, T-helper 1 type immune response and T cell mediated immunity were strongly
associated with progressive tubulointerstitial damage caused by pathogenic leptospiral infection.
Further studies were investigated the responses of bone marrow-derived macrophages infected
with pathogenic or non-pathogenic Leptospira spp.. The differentially expressed genes were
examined using KEGG pathway for the search of biological processes (P < 1E-5). A total of 66
and 195 functionally enriched KEGG pathways were identified in macrophages infected with
pathogenic and non-pathogenic Leptospira spp., respectively.

Conclusions. It would provide valuable resources to explore functional studies of chronic renal
damage caused by leptospiral infection.

Keywords: leptospirosis, macrophages, renal transcriptome, chronic kidney diseases.


http://lnkwww.cgmh.org.tw/intr/c3s000/research/SRC/KD.html

BO8

4 2 D3%iE | » A IP-catenini FLEL
Frilapredl e oeh B HK-2 4 B gmret L me B
Calcitriol Attenuates Indoxyl Sulfate-Induced Epithelial-Mesenchymal

TransitionBy Down-Regulation of B-catenin signaling Pathway in HK-2

Human Proximal Tubular Cells

Bz gng el gL g Rkt 3ot

LC, Chang, MD*?, CW, Kuo, MD?, YK, Liao, MD?, CH, Tsai, MS?, CC, Li, Ph.D.2?

TEE S RFRP PTG Y LFEAEYEE L Y L FF AR FRY A
!Division of Nephrology, Department of Medicine, Armed Forces Taichung General Hospital
2Department of Nutrition, Chung Shan Medical University

3Department of Nutrition, Chung Shan Medical University Hospital

In addition to the traditional role in maintenance of electrolyte balance and skeletal
function, calcitriol exerts pleotropic role on kidney, heart, and immune system. Moreover,
its anti-inflammatory, antiapoptotic, as well as antifibrotic effects have gained
considerable attention.The aim of present study is to explore the effectof calcitriol on indoxyl
sulfate mediated epithelial-mesenchymal transition in cultured HK-2 human renal tubular
epithelial cells.

HK-2 cells were incubated with indoxyl sulfate for 24hours in the presence of different
concentrations of calcitriol, and cell viability was measured by MTT assay.The protein
expression ofa-smooth muscle actin(a-SMA), E-cadherin, fibronectin, p-catenin, PARP, and
B-actinwas determined byWestern blotting.

Indoxyl sulfate treatment decreased cell viability in HK-2 cells; this was reversed by
calcitriol pretreatment. Indoxyl sulfate treatment induced an increased protein expression of
a-SMA, Fibronectin, N-cadherin, and a decreasedprotein expression of vitamin D receptor (VDR)
and E-cadherin, which was reversed by calcitriolin a dose-dependent manner as well.Furthermore,
calcitriol inhibited indoxyl sulfate-induced the nuclear accumulationof B-catenin by reduction
of-cateninphosphorylatedat serine 552. Compared to non-targeting control siRNA group,
transfect B-catenin sSiRNA group induced a decreased protein expression of a-SMA, Fibronectin,
and an increasedprotein expression of E-cadherin.

In conclusion, we demonstratedcalcitriol  reversed indoxyl sulfate-induced
epithelial-mesenchymal transition viadown-regulation of B-catenin signaling pathway.
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Autophagy impairment has been linked to the pathogenesis of autosomal dominant polycystic kidney
disease (ADPKD), suggesting a potential new target of treatment. Trehalose is a natural non-
reducing disaccharide that has been shown to enhance autophagy activities. Therefore, we
investigated whether trehalose treatment may reduce renal cyst formation in a Pkd1l-hypomorphic
mouse model. Pkdl miRNA transgenic mice were given 2% trehalose in drinking water from
postnatal day 35 to day 91. The control groups received 2% sucrose or pure water. Trehalose did not
reduce the relative kidney weights and plasma urea nitrogen or cystatin C levels in Pkdl miR TG
mice. Histological analysis revealed no significant differences between trehalose, sucrose or water
treated groups in renal cyst index, fibrosis score, and proliferative score. We found that Pkdl miR
TG mice have a significantly lower renal mMRNA expression of autophagy-related genes including
atgb, atgl2, ulkl, beclinl, and p62 compared to wild-type control mice. The immunohistochemistry
staining of kidney sections showed that the cystic lining cells have strong positive staining for p62
protein, indicating impaired autophagy degradation. However, trehalose treatment did not improve
the reduced autophagy activities in the kidneys. Our data demonstrate that adding trehalose in the
drinking water does not modulate the autophagy activities and renal cystogenesis in Pkd1-deficient
mice. The results suggest that an oral supplement of trehalose may not affect the disease progression
of ADPKD.

Keywords: autophagy, trehalose, polycystic kidney disease
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Background: The focus of World Kidney Day 2017 is ‘kidney disease and obesity’. Obesity is
intricately associated with metabolic endotoxemia (ME), reactive oxygen species (ROS), chronic
inflammation, and obese kidney fibrosis (OKF). Nonetheless, pathomechanisms and therapeutic
targets of OKF remain unelucidated.

Methods: To mimic obese human with ME, high-fat diet-fed (HF) mice were injected with
lipopolysaccharide (LPS) as HL group of OKF-ME mouse model. Quantitative comparison of
immunohistochemistry (IHC) stains and morphometric approach were analyzed for fibrosis,
inflammation, and oxidative injury in the tubulointerstitium of HF, HL, and inhibitor-treated
groups.

Results: HL group exhibited the most prominent OKF, lymphocyte infiltration and tubular
epithelial vacuoles than basal and HF groups. Further, inhibitors of nonspecific ROS
(N-acetyl-L-Cysteine, NAC), cytosolic phospholipases A2 (cPLA2), and cyclooxygenase-2
(COX-2) ameliorated the severity of OKF and lymphocyte infiltration. Notably, NAC-treated
group ameliorated not only oxidative injury but also expressions of cPLA2 and COX-2,
indicating that ROS acts as the upstream signal in the inflammatory cascade of OKF.

Conclusions: Nonspecific ROS acts as key messenger in signaling transduction of OKF,
activating downstream cPLA2 and COX-2. Given NAC ameliorates OKF resulting from
combined HF diet and LPS, nonspecific antioxidants could serve as potential therapeutic
strategies of OKF with ME.

Key words: ROS, metabolic endotoxemia, obese kidney fibrosis
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Background: Osthole has been widely reported to have pharmacological activities such as
anti-cancer, anti-inflammation and anti-hyperlipidemic effects. Klotho was identified as an
anti-senescence protein in a variety of tissues. Loss of klotho has been associated with chronic
kidney disease. However, potential roles and molecular events for osthole and klotho in diabetic
nephropathy remain unclear. In the current study, we undertook to study the effect of osthole on
klotho expression in advanced glycation end products (AGE)-cultured human renal proximal
tubular cells, and to investigate the molecular mechanisms of osthole and exogenous klotho
against AGE-induced renal tubular hypertrophy.

Methods: Cell viability was elucidated by MTT assay. Protein expression was measured by
Western blotting. mRNA level was analyzed by real-time PCR. Cellular hypertrophy growth was
evaluated by hypertrophy index. Relative cell size was detected by flow cytometry.

Results: We found that raising the ambient AGE concentration causes a dose-dependent decrease
in klotho synthesis (Fig. 1). Osthole significantly increased AGE-inhibited klotho mRNA and
protein expression (Fig. 2). Osthole and exogenous klotho treatments significantly attenuated
AGE-induced Janus kinase 2 (JAK2)-signal transducers and activators of transcription 1 (STAT1)
and STAT3 activation (Fig. 3). Moreover, protein levels of suppressor of cytokine signaling 1
(SOCS1) and SOCS3 were augmented by osthole and exogenous klotho (Fig. 4). The abilities of
osthole and exogenous klotho to reverse AGE-induced cellular hypertrophy were verified by the
observation that osthole and exogenous klotho inhibited cell size (Fig. 5).

Conclusion: We found that osthole attenuated AGE-induced renal tubular hypertrophy via
induction of klotho expression and suppression of the JAK2-STAT1/STAT3 signaling. These
results also showed that klotho might be used as a unique molecular target for the treatment of
diabetic nephropathy.

Key word: advanced glycation end products; hypertrophy; Janus kinase; klotho; osthole; renal
tubular cells; signal transducers and activators of transcription.
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Background: Defective renal salt and water excretion, together with increased salt intake,
frequently contributes to hypertension. Recent studies indicate that Ste20 family Kinases, such as
proline-alanine-rich Ste20-related kinase (SPAK) and oxidative stress-response protein 1 (OSR1),
are regulators of cell volume, ion transport, and hypertension. The aim of this study was to
investigate whether mammalian Ste20-like protein kinase 3 (MST3), which is also a
stress-regulated kinase, is involved in the development of hypertension. MST3 expression was
compared in Wistar-Kyoto (WKY) and spontaneously hypertensive rat (SHR) kidneys.

Material and Methods: The experiments were conducted on male SHR of the indicated ages.
Aged-matched male Wistar-Kyoto rats (WKY) served as controls. To assess the effect of high-salt
(HS) diet on renal MST3 expression, eight-week-old C57BI/6 male mice were provided with access
to food and water ad libitum and were fed either HS diet (8% NaCl chow and tap water to drink,
referred to herein as HS) or standard diet (0.49% NaCl chow and tap water to drink, referred to herein
as control) for 4 weeks.

Results: MST3 expression was markedly reduced in principal cells of the collecting ducts from
the renal inner medulla of SHR (Fig.1). The downregulation of MST3 expression was observed
before and after the onset of hypertension in SHR. (Fig.2) Mice fed HS diets exhibited a
significant increase in MST3 protein level. (Fig.3)

Conclusion: This study reporting that MST3, a Ste20-like kinase, exerts a conserved regulatory
role in sodium homeostasis after HS diet and in the development of hypertension.

Key words: Spontaneously hypertensive rat (SHR), MST3, Na channel, high salt diet
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Background: Mutation in MAGE-D2 gene, located in X-chromosome, was reported to associate
with transient antenatal Batter’s syndrome with severe polyhydramnios. Reduced Na-K-2ClI
cotransporter 2 (NKCC2) and Na-ClI cotransporter (NCC) were observed in the renal tubules of
affected male patients.

Method: To explore the role of mutant MAGE-D2 in the kidney, we created mutant Mage-d2
knock-in (K1) mice and checked the possible molecular mechanisms in vitro. Results: Three
strains of disease-mutant Mage-d2 (c274dupA, Y346X and A495G) KI mice were generated and
only female A495G/+ mice could be produced from chimera mouse. By sonography, some
embryos with polyhydramnios were found in A495G/+ female mice at E15.5D. Compare with the
WT embryos, more amniotic fluid amount in male A495G/+ embryos but no significant
difference of amniotic fluid amount in female A495G/+ embryos was observed. The osmolarity
of the amniotic fluid was no significant difference between female or male WT and A495G/+
embryos. When the different types of Mage-d2 cDNA [WT, c274dupA (truncated protein),
Y346X (truncated protein) and A495G (missense full-length protein)] was transfected into the
HEK?293 cells, Y346X and A495G Mage-d2 showed interruption of the cell cycles in the G2/M
phase and reduction of the abundance of NCC. Immunoprecipitation study revealed NCC could
interact with WT and A495G Mage-D2 instead of truncated c274dupA and Y346X Mage-D2
proteins. Y346X and A495G Mage-d2 also reduce the expression of HSP40, HSP90 and CHIP.
Conclusion: These chaperon proteins were reported to form a complex and play a role in the
ER-associated degradation (ERAD) of the NCC. These results suggested that Mage-D2 might
affect the cell cycles of renal cells and the NCC expression through regulating ERAD chaperon
proteins.

Key words: MAGE-D2, NCC, ERAD
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Background: Gitelman syndrome (GS) are hereditary salt-losing tubulopathies resulting from
defects of sodium-chloride cotransporter (NCC). Urinary exosome analysis of NCC by western
blotting has been evaluated. However, the urine exosomal protein alterations in patients with GS
remains unclear.

Purpose: Our purpose to examine urine exosomal protein alterations in patients with GS.
Methods: Urinary exosomes were further isolated by ultracentrifugation method. We applied
isotopic demethylation labeling coupled with liquid chromatography-tandem mass spectrometry
(LC—MS/MS) with CID to discover urinary exosomal target proteins in patients with GS (n=10)
compared to health controls (n=10).

Results: We identified a total of 253 nonredundant proteins that were based on at least two
distinct tryptic peptides. Of these, 241 proteins were quantified. Specifically, 90 proteins showed
an altered pattern (Log2|GS/Control| > 1) in patients with GS including 50 upregulated proteins
and 40 down-regulated protein. Renin-angiotensin system was the shared KEGG
pathway/biological process in the upregulated differentially genes that compatible with the
clinical presentation in GS patients with salt-losing tubulopathy and volume depletion. NCC has
been identified in urinary exosome from health control but not from patients with GS that was
consistent with the finding of NCC mutation in GS. Of interest, there is no significant change in
specific exosome markers in CD9, CD81, phosphoglycerate kinase 1 (PGK1), L-lactate
dehydrogenase A chain (LDHA), and Alpha-enolase (ENOA) that could be used as an internal
control.

Conclusion: The identified proteins constitute potential targets for understanding the signal
pathway or pathogenesis in in patients with GS. Further target protein needs to be validated in the
future.

Keywords: Gitelman syndrome (% & % J), proteomics (v T 48), urinary exosomes (ki
Pz vk L AE)
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Background

Mutations in Kelch-like 3 (KLHL3) are among the most common causative genes detected in
patients with pseudohypoaldosteronism type Il (PHAII). However, the molecular mechanisms by
which kelch repeat domain of KLHL3 cause PHAII have not been fully investigated in vivo.
Methods

We generated and analyzed mutant KIhl3 knock-in (KI) mice carrying a nonsense W523X
mutation in the kelch repeat domain (corresponding to human KLHL3 W470X mutation). The
pathogenesis of PHAII regulated by KLHL3 kelch repeat domain were further evaluated by
western blot, immunofluorescence, and co-immunoprecipitation (co-1P).

Results

Both heterozygous and homozygous KIhI3W523* K| mice exhibited a significantly elevated
systolic blood pressure (p < 0.05), secondary hyporeninemia (p < 0.05), a higher serum potassium
level (K") (p < 0.05) with decreased fractional excretion of K* (FEK; p < 0.05) and a higher
serum chloride level but lower bicarbonate level (p < 0.05). Their kidney tissues showed
decreased levels of KLHL3 protein and Cullin3 protein along with an enhanced downstream
WNK1/4-SPAK/OSR1-N(K)CC phosphorylation. In vitro, co-IP demonstrated human KLHL3
harboring the PHAII-causing W470X mutation resulted in a decreased total KLHL3 expression
along with truncated KLHL3 protein, leading to impaired binding affinity of KLHL3 to WNK1/4.
Conclusions

KIhI3Ws23¥* K| mice feature typical PHAII with a simultaneous increase of WNK1 and WNK4
through impaired binding of the KLHL3 kelch domain to WNKSs. However, additional studies are
needed to elucidate the in vivo effect of KLHL3 kelch domain mutation on Cullin3 expression.
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Background: Patients with end-stage renal disease (ESRD) exhibit accelerated aging of the
immune system and increased risk for cardiovascular diseases, but the overall contribution of
"immune system aging"”, or "immunosenescence” to cardiovascular disease is not clear.

Methods: We performed a comprehensive lymphocyte and monocyte immunophenotyping in
412 ESRD patients on maintenance hemodialysis and age-matched 57 healthy individuals.
Peripheral bloods were sampled before hemodialysis session and processed immediately for
mononuclear cell isolation and staining. Using multicolor flow cytometry, lymphocytes were
separated into subpopulations including naive T cells (CCR7+CD45RA+, Tnaive), central
memory (CCR7+CD45RA-, Tcwm), effector memory (CCR7-CD45RA-, Tem), terminally
differentiated (CCR7- CD45RA+, Temra) and memory stem cells (naive cells with high CD28
and CD95, Tscm). Monocytes were separated into classical (CD14++CD16-), intermediate
(CD14++CD16+) and non-classical monocytes (CD14+CD16+).

Results: Compared to healthy individuals, ESRD patients showed decreased levels of naive
CD4+ and CD8+ T cells, increased levels of terminally differentiated Temra cells and
intermediate monocytes (CD14++CD16+), and these changes not only significantly correlated
with age but also enhanced by increasing dialysis vintage. Lymphocyte and monocyte aging also
correlated with other established cardiovascular risk factors, including hemoglobin and high-
sensitivity C-reactive protein. In multivariate-adjusted logistic regression models, a high
terminally differentiated CD8+ Temra cell level in combination with a high intermediate
monocyte level was independently associated with the existence of coronary artery disease
(OR=2.29, 95% Cl=1.2~4.5, p=0.016) as well as cardiovascular diseases including stroke and
peripheral arterial occlusive disease (OR=2.32, 95% Cl=1.2~4.4, p=0.008).

Conclusion: Aging-related changes in the immune system are significantly aggravated in ESRD.
Cardiovascular disease burden in the ESRD population might be enhanced by the presence of
accelerated aging-related immune changes.

Keywords: immunosenescence, ESRD
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Background: Renal osteodystrophy is a serious health concern for patients with chronic kidney
disease (CKD). In vivo studies have demonstrated that IS inhibits bone formation. However, few
in vitro studies evaluated osteogenic differentiation using a non-cytotoxic concentrations of IS
in bone marrow-derived mesenchymal stem cells (BMSCs).

Methods: D1 cells are mouse BMSCs and were used for this study. MTT assay and lactate
dehydrogenase assay were used to search the non-cytotoxic concentrations of IS. The effect of IS
on osteogenic differentiation of D1 cells was evaluated by osteogenic gene expression using
quantitative real-time polymerase chain reaction and mineralization using alizarin red S staining.
Results: The results of IS affecting D1 cells viability showed that IS at concentrations of 100 to
400, 75 to 400, and 75 to 400 uM significantly decreased MTT activity (P <0.05, P <0.01, and P
< 0.05, respectively), respectively. IS at concentrations of 25 and 50 uM, which did not affect the
viability of D1 cells during proliferation, reduced osteogenic differentiation without influencing
cell quantity at 7 and 10 d (P < 0.01) after osteogenic induction. In mechanistic studies, IS at
concentrations of 50 to 200 uM (P < 0.05) downregulated BMP-2 expression during the early
stages of osteogenic differentiation, and IS at concentrations of 25 to 200 uM (P < 0.01)
downregulated ALP and OC expression during the late stages of osteogenic differentiation.
Conclusions: In summary, IS of 25 to50 uM reduced osteogenic differentiation of BMSCs
without influencing cell viability. The effective concentrations of IS found in this study are at the
average serum concentrations of IS in patients with CKD. From this finding, we suggest that IS is
a crucial factor contributing to low bone turnover in patients with CKD.


https://ezproxy.kmu.edu.tw:2344/science/article/pii/S0141813017338710%23!
https://ezproxy.kmu.edu.tw:2344/science/article/pii/S0141813017338710%23!
https://ezproxy.kmu.edu.tw:2344/science/article/pii/S0141813017338710%23!

B18

A X R TORR e 2wz & 45 43§ Src 2 Phosphatidylinositol
3-Kinase-Akt 3 5, §& i

Antimetastatic Potentials of Thymoquinone on Renal Carcinoma Cells
Targeting the Src and the Phosphatidylinositol 3-Kinase-Akt Pathway

PR Tt R R T B R 2

Pei-Ni Chen?, Yih-Shou Hsieh?, Horng-Rong Chang?3

YInstitute of Biochemistry and Biotechnology, Chung Shan Medical University,
Taichung; 2Division of Nephrology, Department of Internal Medicine, Chung Shan Medical
University Hospital, Taichung; 3School of Medicine, Chung Shan Medical University, Taichung
LeOLFH A F el AR Y LR R BT
WLFEL Y

Abstract

Renal carcinoma cell metastasis is the most important cause of patient death and various
therapeutic strategies have targeted on preventing the occurrence of metastasis.
Thymoquinone (TQ), an active component of Nigella sativa or black cumin, has several proven
biological activities including anti-inflammation and anti-tumor. However, the anti-metastasis
effects of TQ on renal carcinoma cell remain unclear. Here, we provided molecular evidence
associated with the anti-invasiveness effects of TQ by showing a marked inhibition on the
invasion and migration of renal cancer 786-O SI3 cells. To further investigate the precise
involvement of TQ in cancer metastasis, 786-O SI3 cells were treated with TQ at various
concentrations and results from zymography and western blotting showed that a TQ treatment
may reduce the expressions of matrix metalloproteinase-2 and urokinase plasminogen activator.
TQ also exerted an inhibitory effect on the protein expression of p-Src, phosphatidylinositol
3-kinase and p-Akt. TQ effectively reduced the formation of lung metastases by tail vein injection
mice model. In summary, these findings provide new insights into the molecular mechanisms
involved in the anti-metastatic effect of TQ and are thus valuable in the treatment of metastatic
renal carcinoma cell.

Keywords: thymoquinone, invasion, metastasis, matrix metalloproteinase-2, renal carcinoma cell
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Po-Tsang Lee, Kang-Ju Chou, Hua-Chang Fang, Chien-Liang Chen, Chih-Yang Hsu, Tsu-Yuan
Chang, Chien-Wei Huang, Hsin-Yu Chen, Shin-Hsiang Ou
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Division of Nephrology, Kaohsiung Veterans General Hospital

Approximately 7,000 individuals in Taiwan currently await for kidney transplantation. The
creation of a transplantable graft to permanently replace kidney function would overcome the
shortage of donor organ and the morbidity associated with immunosuppression. We
decellularized rat kidneys by detergent perfusion, yielding acellular scaffolds with preserved
vascular, ureter, cortical and medullary architecture. To create a functional organ, we seeded
tubular epithelial cells and mouse kidney progenitor cells via ureter and seeded endothelial cells
and mouse kidney progenitor cells via renal artery. The cells-seeded constructs were cultured in a
home-made whole organ-bioreactor. After 3 months of organ culture, the seeded cells formed
renal tubules, grew in the glomeruli and part of the mouse kidney progenitor cells also scattered
in the interstitium. There was part of the renal scaffold that does not occupy with any cells. We
tested the bioengineered kidney function with standardized perfusate in vitro. The bioengineered
kidney could not only produce urine but also reabsorb albumin, glucose and calcium. However,
the recipient rat died while receiving orthotopic kidney transplant with the bioengineered kidney.
Future work will focus on how to enhance the growth of seeded cells and the practice of
orthotopic kidney transplant to make a functional bioengineering kidney and perform a successful
kidney transplant in rodent.

Keywords: % 8gizm®e ~ T8 & « T3 E 3
Renal progenitor cell ~ Kidney scaffold - Renal bioengineering
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Cytotoxicity Effect of 6-Gingerol and Its Possible Mechanism on Human Renal

Cancer Cells
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2. Division of Nephrology, Department of Internal Medicine, Taoyuan General Hospital,
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6-Gingerol, a major pungent component of fresh ginger (Zingiber officinale Roscoe,
Zingiberaceae). It is known to exhibit a variety of biological activities including anticancer,
anti-inflammation, and anti-oxidation. 6-Gingerol has been found to possess anticancer activities
via its effect on a variety of biological pathways involved in apoptosis, cell cycle regulation,
cytotoxic activity, and inhibition of angiogenesis. However, the metabolic fate of 6-Gingerol and
the contribution of its metabolites to the observed activities are still unclear. In the present study,
we investigated the biotransformation of 6-gingerol in renal cell carcinoma cell line Caki-1
(metastatic renal cancer cell derived from skin). We also compared the 6-Gingerol cytotoxic
effects in human non-small cell lung cancer cells NCI-H1299, and determined the ICso of the
6-Gingerol on proliferation of these two human cancer cells by MTT assay. To check the
apoptotic pathways, we detected the BCL-2 (survival factor) and Bax (death factor) by western
blotting. We assessed the 6-Gingerol cell killing status with Annexin V/PI apoptosis staining by
flow cytometry and fluorescence microscopy. Our results show that 6-gingerol is more cytotoxic
in NCI-H1299 human lung cancer cells (ICso= 79.35 uM ) than Caki-1 human renal cancer cells
(ICs0=313.62 uM ). 6-Gingerol induces mitochondrial apoptosis through suppressing BCL-2 and
up-regulating Bax proteins expression in Caki-1 after 48 hours. The percentage of necrotic, early
and late apoptotic cells are most promising in 300 uM 6-Gingerol in Annexin V/PI apoptosis
staining analysis in Caki-1. The above-mentioned mechanisms of ginger seem to be promising for
cancer prevention. Thus, due to its efficacy and regulation of multiple targets, as well as its safety
for human use, 6-gingerol has received considerable interest as a potential therapeutic agent for
the prevention and/or treatment of cancer. However, further clinical studies are warranted to
assess the efficacy and safety of ginger.
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ATF3 Inhibited Obesity by Enhancing Lipolysis and White Fat Reprogram

Browning via ChREBP-SCD1 Pathway
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! Division of Nephrology, Department of Internal Medicine, School of Medicine, College of
Medicine, Taipei Medical University, Taipei, Taiwan.

2 Division of Nephrology, Department of Internal Medicine, Taipei Medical University Hospital,
Taipei, Taiwan

3 Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

4 Department of Physiology, School of Medicine, College of Medicine, Taipei Medical University,
Taipei, Taiwan

Background: Obesity-induced metabolic syndrome is a worldwide disease and promoting
lipolysis or browning of white adipose tissue may be a potential strategy for obesity therapy.
ATF3 are found to has lower expression level in obese patients than normal groups.

Methods: High-fat diet given to mice with genetic deletion of ATF3 (ATF3™") increased body
weight, insulin resistance, and hepatic steatosis. Such metabolic dysregulation was abrogated by
restoring ATF3 expression by use of an adeno-associated virus mediated vector in ATF3~~ mice.
Results: Overexpression of ATF3 in 3T3-L1 adipocytes reduced the expression of
adipogenic/lipogenic genes but increased lipolysis and adipocyte browning by suppressing the
carbohydrate-responsive element-binding protein and stearoyl-CoA desaturase axis.
Conclusions: Our work identifies ATF3 as an important metabolic regulator and developing
ATF3 inducer may be a promising therapeutic drug for treating obesity and related metabolic
disorders.

Key words: ATF3, obesity, lipolysis, beige fat
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NLRP3 Deficiency Attenuates Vascular Calcification
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Division of Nephrology, Department of Internal Medicine, E-Da Cancer Hospital, and E-Da
Hospital, *Department of Internal Medicine, NCKU Hospital, *Institute of Clinical Medicine,
National Cheng Kung University, Taiwan.

Background: Vascular calcification in chronic kidney disease patient is attributed to osteogenic
phenotypic change of vascular smooth muscle cells (VSMCs) and vascular inflammation.
However, whether the activation of NOD-like receptor family pyrin domain-containing 3
(NLRP3) inflammasome contributes to this process is still unknown. We investigated whether
NLRP3 deficiency would attenuate vascular calcification in this study.

Methods: Wild type and NIrp3”- mice were subjected to vitamin D (cholecalciferol) overload to
induce aortic calcification. VSMCs in vitro were treated with high concentration of inorganic
phosphorus (high Pi) to induce osteogenic phenotypic change. Vascular calcification was
visualized by von Kossa stain. The expression of osteogenic markers and the activities of NLRP3
inflammasome were analyzed using RT-PCR and immunoblotting.

Results: High levels of caspase-1 and IL-1p3 were detected in the calcifying aorta derived from
vitamin D overload mice and in the high-Pi-treated VSMCs, suggesting an activation of NLRP3
inflammasome during the calcification processes. NLRP3 deficiency did not diminish serum
calcium and phosphate levels, whereas it attenuated aortic calcification in the vitamin-D-treated
mice through down-regulating osteogenic gene expressions.

Conclusions: Activation of NLRP3 inflammasome contributes to osteogenic phenotypic change
in vitro and vascular calcification in vivo. Whether such mechanisms are critical in vascular
calcification of chronic kidney disease patients deserves further investigations.
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Long-term Outcomes After Leptospirosis Induced Acute Kidney Injury
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!Department of Nephrology, Change Gung Memorial Hospital, Linkou branch, Taoyuan, Taiwan
2Clinical Informatics and Medical Statistics Research Center, College of Medicine, Chang Gung
University, Taoyuan, Taiwan

3Division of Allergy, Asthma, and Rheumatology, Department of Pediatrics, Chang Gung
Memorial Hospital, Taoyuan, Taiwan

Background: Acute kidney injury (AKI) is a common complication of leptospirosis infection. The
aim of this study was to elucidate the long-term outcomes of adult patients who survived after
leptospirosis.

Materials and Methods: The study analyzed datasets from Taiwan’s National Health Insurance
Research Database. The data of 2145 patients who survived after leptospirosis between January 1,
2003, and December 31, 2013, were analyzed. Characteristics and outcomes were compared
according to the AKI or not to evaluate the impact of AKI on long-term mortality and major adverse
kidney events.

Results: Of the 2145 patients, 26.0% had AKI and 3.5% received renal replacement therapy(RRT).
Compared between the non-AKI, AKI and AKI-RRT, those with RRT had highest rates of all-
cause mortality (22% vs 12.6% vs. 7.0%) and, advanced chronic kidney disease (0% vs. 1.09% vs
6.49%) respectively, demonstrating a significant trend (P <0.001).

Conclusion: Patients with AKI is associated with an increased risk of long-term mortality and
major adverse kidney events in adult patients with leptospirosis.

Keywords: Leptospirosis, acute kidney injury
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Department of Nephrology, Chang Gung Memorial Hospital, Linkou

Background

No study has specifically investigated the outcome of patients receiving both continuous
renal replacement therapy (CRRT) and extracorporeal membrane oxygenation (ECMO) support.
Materials and Methods

A retrospective population-based cohort study using Taiwan National Health Insurance
Research Database data collected between January 1, 2007 and December 31, 2013. Patients who
received ECMO and CRRT during the study period were included. We divided the patients into
three groups based on the duration of CRRT received: < 3 days, 4-6 days, and > 7 days. The
outcome were all-cause mortality, end stage renal disease, ventilator dependency, and
readmission rate
Results

The CRRT < 3 days group has highest in-hospital mortality and are more likely receive
ECMO for cardiogenic causes, while those using CRRT > 7 days had better in-hospital survival
and more frequently receive ECMO for respiratory cause.The overall survival after discharge did
differ significantly among the three CRRT groups. The patients who received CRRT > 7 days had
a higher risk of ESRD than did those who received CRRT < 3 days (adjusted hazard ratio [aHR]
3.46, 95% confidence interval [CI] 1.47-8.14) and between 4 and 6 days (aHR 3.10, 95% CI
1.03-9.29). Those using CRRT > 7 days also had more long-term ventilator dependency and
re-admission.
Conclusions

Our study found similar long-term survival but increased long-term ESRD and ventilator
dependency among the ECMO patients who underwent CRRT for 7 days or more.
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Meta-analysis: Urinary calprotectin for the distinction between prerenal and
intrinsic acute kidney injury
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Department of Nephrology, Chang-Gung Memorial Hospital, Taipei Taiwan

Background: The etiology of acute kidney injury are most commonly classified to prerenal,
intrinsic (intrarenal) or post renal kidney injury. To date, many studies revealed neutrophil
gelatinase-associated lipocalin (NGAL) showed promised result in early diagnosis , making
distinguish between prerenal and intrinsic kidney injury. Urinary calprotectin had been studied and
showed similar characteristic to NGAL of making distinction between different acute kidney injury
etiology. Therefore, we conducted a meta-analysis for accessing the diagnostic accuracy of urine
calprotectin in making distinguish between pre-renal and intrinsic kidney injury.

Method: We performed a systematically review of published data in accordance with PRISMA
guideline. A computerized search of electronic databases: Pubmed, Embase

Result: The online research yielded 6 article met criteria for inclusion in our study . The pooled
sensitivity and specificity of urine calprotectin for distinguish between prerenal and intrinsic AKI
were 0.90 (95% confidence interval (CI): 0.87-0.93) and 0.93 (95% CI: 0.88— 0.96), respectively.
The pooled positive LR was 15.15 (95% CI: 4.45-51.55) and negative LR was 0.11 (95% CI:
0.06—0.20). The SROC with diagnostic accuracy :0.9667.

Conclusion: Our study demonstrated that urinary calprotectin had good diagnostic accuracy in
distinction between prerenal and intrinsic kidney injury.

Key words: Calprotectin, AKI etiology
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Risk Factors and Prognosis of Acute Kidney Injury in Neonates Receiving

Congenital Heart Surgery
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! Department of Pediatrics, Division of Pediatric Nephrology, National Taiwan University
Hospital

2 Department of Pediatrics, Taipei Tzu Chi Hospital

3 Department of Pediatrics, Division of Pediatric Chest and Intensive Medicine, National Taiwan
University Hospital

4 Department of Surgery, Division of Cardiovascular surgery, National Taiwan University
Hospital

Background: Acute kidney injury (AKI) is associated with increased morbidity and mortality in
hospitalized adults and children. Post-cardiac surgery AKI is common, while few studies focused
on neonatal population. We aim to identify the incidence and the risk factors of AKI in neonates
after congenital heart surgery, as well as the impact on long-term outcome.

Methods: We enrolled 251 neonates retrospectively who received congenital heart surgery during
year 2012-2016. AKI was defined based on the Neonatal AKI KDIGO classification. Statistical
analyses were performed to detect factors and outcomes associated with postoperative AKI.

Results: AKI occurred in 108 neonates (43.0%) after surgery for congenital heart diseases.
Longer cardiopulmonary bypass time and lower preoperative serum creatinine level were
independent risk factors for developing AKI. There was also a trend of higher Risk Adjusted
classification for Congenital Heart Surgery (RACHS-1) categorical score associating with AKI.
In neonates receiving cardiac surgery, in-hospital and 2-year mortality rate were both
significantly higher in those with AKI compared to those without AKI (21.3% vs 9.1% and 24.1%
vs 9.1% respectively, both p <0.01).

Conclusions: Postoperative AKI is common among neonates receiving congenital heart surgery,
and it predicts poor clinical outcome independently. Identifying modifiable risk factors for
neonatal AKI after cardiac surgery is crucial in future studies.

Key words: Neonatal AKI, congenital heart surgery
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CRRT Provides Better Overall Survival and Renal Survival for AKI-D

Patients in ICU
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2Division of Nephrology, Department of Internal Medicine, School of Medicine, College of
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“Institute of Population Health Sciences, National Health Research Institutes, Taiwan
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®Department of Health Services Administration, China Medical University, Taichung, Taiwan

Background: Previous systemic review and meta-analysis studies showed that CRRT may result
into better renal outcome but no significant benefits on patient survival. Which kind of RRT
serves best modality for AKI patients in ICU remained an unresolved issue.

Methods: We retrieved data from Taiwan National Health Insurance (NHI) Research Database.
All the ICUs in Taiwan were included in NHI program. We used ICD-9 codes to determine
comorbidities, diagnosis at admission and discharge. Specific codes in NHI program
corresponding to different procedures were used to define initiation of acute RRTs and the RRT
modalities. Analysis of variance (ANOVA) was used and P<0.05 was defined as statistically
significant.

Results: The total number of patients who received first-time RRT in ICU between 2000 and
2015 was 87,378 (IHD 74,192, IHD+CRRT 8,786 and CRRT 4,310). Adjusted hazard ratio (aHR)
of mortality at 1-year were significantly higher in CRRT group and IHD+CRRT group, in
comparison with IHD group. Outcomes of patients who survived for more than 30 days after ICU
discharge were further analyzed. Adjusted hazard ratio of mortality at 1-year was lowest in CRRT
group (aHR 0.87(0.80-0.95), IHD group as reference, p=0.0024). Risk of long-term chronic
dialysis were significantly lower in CRRT group and IHD+CRRT group (aHR IHD: reference,
CRRT 0.37(0.32-0.44),p<0.0001, IHD+CRRT 0.33(0.30-0.37),p<0.0001).

Conclusion: At subgroup analysis of survivors, CRRT group had lower risk of mortality at
1-year follow-up. CRRT and IHD+CRRT groups had better renal outcome at 1-year follow-up.
Given the lack of large-scale randomized controlled trials (RCT) comparing use of different RRT
modalities in AKI patient in ICU, the present study provides real world evidence (RWE) of
clinical benefits of CRRT for AKI patients with critical illness.

Key words: acute kidney injury; renal replacement therapy; intensive care unit; intermittent;
hemodialysis; continuous veno-venous hemofiltration; continuous veno-venous hemodiafiltration;
mortality; survival
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Introduction: Despite the development of biomarkers and noninvasive imaging tools, biopsy
remains the only method for correctly diagnosing patients with unexplained hematuria,
proteinuria and renal failure. Renal biopsy has been performed for several decades in Taiwan;
however, a national data registry is still lacking until 2013.

Methods: The Renal Biopsy Registry Committee was established within the Taiwan Society of
Nephrology in January 2013. A biopsy registry format, including basic demographic data,
baseline clinical features, laboratory data, and clinical and pathological diagnosis was developed.
Approval from the local institutional review board was obtained in each participating medical
center.

Results: From January 2014 to September 2018, 2782 renal biopsies were identified from 25
medical centers. 52.8% cases were reported in men. After excluding renal transplantation, renal
biopsies were commonly performed in patients with primary glomerulonephritis (51.6%),
secondary glomerulonephritis (33.9%), followed by tubulointerstitial diseases (9.2%). Among
primary glomerulonephritis, IgA nephropathy (30.3%), focal segmental glomerulosclerosis
(20.9%), and membranous nephropathy (19.8%) were most frequently diagnosed. Diabetic
nephropathy and lupus nephritis were the most common among secondary glomerulonephritis.
Conclusion: IgA nephropathy remained the most common primary glomerulonephritis in this
follow-up report. This report from the renal biopsy registry provides valuable epidemiological
and clinical data on renal diseases with a histological diagnosis in Taiwan.
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Predictors of Concomitant Immune-mediated Glomerulonephritis in Type 2
Diabetic Patients with Retinopathy
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Background: Diabetic nephropathy (DN) is the most prevalent cause of renal disease in type 2
diabetic patients and is usually diagnosed clinically. Renal biopsy is considered once a concomitant
immune-mediated glomerulonephritis (IMGN) is suspected, but there is yet no consensus on the
timing of renal biopsy. This study aim to identify markers which can help differentiate between DN
and IMGN and guide the decision of renal biopsy.

Methods: We retrospectively reviewed patients with type 2 diabetes who received renal biopsy
during 2008 to 2017 in Taipei Veterans General Hospital. Ophthalmologist consultation and
outpatient records, diagnosis of renal biopsy, laboratory data and clinical characteristics were
collected.

Results: This study enrolled 160 type 2 diabetic patients, among which 112 (70%) had diabetic
retinopathy and 48 (30%) hadn’t. Among those with retinopathy, 100 (89.29%) had pure DN, and
12 (10.71%) had IMGN superimposed on DN; in patients without retinopathy, 20 (41.67%) had
pure DN, 26 (54.17%) had pure IMGN and 2 (4.17%) had IMGN superimposed on DN. Within
patients who had retinopathy, those with IMGN superimposed on DN had more urine red blood
cells (RBCs) upon urine analysis examination (24.2 vs 6.9/HPF, P= 0.012; ROC cut-off value:
5.5/HPF, AUC: 0.743) than pure DN patients, and there was no difference in proteinuria, HbAlc,
and duration of diabetes between those two groups.

Conclusions: The sensitivity of retinopathy is high (89.29%) for detecting pure DN in diabetic
patients, but the specificity is not (58.33%), meaning that diabetic retinopathy cannot exclude the
possibility of coexistent IMGN and DN, in which condition renal biopsy is necessary. Hematuria
can help differentiate between pure DN and DN superimposed on IMGN; when diabetic patients
presenting with renal disease and retinopathy, renal biopsy is recommended to identify possible
IMGN for those urine RBCs are more than 5.5/HPF.

Key words: Diabetic nephropathy, diabetic retinopathy, immune-mediated glomerulonephritis,
hematuria
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Analysis of Genetic Mutations of Adult Proteinuria by Next Generation
Sequencing

A 355 9

Chih-Chuan Yu, An-Fu Lee, Daw-Yang Hwang

PAFEAEURFR FLFEE G o

Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan

Background: The disease-causing genes in adult proteinuria patients in Taiwan remains
unknown. To study the diverse genetic mutations of proteinuria, we constructed a proteinuria
gene panel to examine the disease-causing genes in a total 90 renal biopsy patients in Kaohsiung
Medical University Hospital (KMUH).

Methods: We collected a total of 90 non-diabetic adult patients who clinically presented with
nephrotic range proteinuria and received kidney biopsy in KMUH. No apparent familial kidney
disease was found according to their medical history. The panel containing a total of 20 dominant
genes, including ACTN4, ANLN, COL4A3, COL4A4, COL4A5, ARHGAP24, CD2AP, EMP2,
GATA3, HNF1B, INF2, LMNA, LMX1B, MAFB, NPHS1, NPHS2, NXF5, PAX2, TRPCS6, and
WT1. Mitochondria mutation at position m.3243 was also included. Patient’s DNA was extracted
from blood sample followed by library construction and next generation sequencing via the
Fluidigm Access Array and Miniseq. The bioinformatics analysis was performed with CLCbio
Biomedical Workbench. The CADD and PolyPhen-2 score were used to predict the function of
identified variants.

Results: A total of 11 non-synonymous variants were identified in 6 genes, including ANLN (1),
COLA4A5 (3), INF2 (3), HNF1B (2), PAX2 (1), and TRPC6 (1). The functional predictions
showed 9 out of 11 maybe deleterious by either CADD or polyphen-2 score.

Discussions: Our result showed that genetic mutations may contribute a small but significant
proportion in the adult sporadic proteinuria patients with no apparent familial kidney disease.
Further functional studies should elucidate their role in the pathogenesis of proteinuria, and
studies with a larger cohort should provide the prevalence of genetic mutations in the adult
proteinuria population.

Keywords: Nephrotic syndrome, Proteinuria, Next generation sequencing
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IgA Nephropathy in Taiwan: a 18-year Retrospective Study
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Background: The prognosis of patients with IgA nephropathy differences between ethnicity. In
Japan, a high percentage of IgA nephropathy entered end stage renal failure. However, the
progression of IgA nephropathy remains unclear in Taiwan. To study the disease prognosis, we
retrospectively analyzed the renal function and proteinuria in IgA nephropathy biopsy patients
performed from 2000 to 2018.

Methods: We collected patients who undergone kidney biopsy with the diagnosis of IgA
nephropathy in KMUH from 2000 to 2018. A total of 207 patients were enrolled in our study.
Lab data including creatinine, urine protein, urine creatinine, and urine microalbumin were
collected and analyzed by Microsoft Excel 2016, SAS 9.4 for Windows.

Results: A totally 207 patients were received kidney biopsy, and patients with follow-up less
than 1 year or eGFR less than 15 ml/min/1.73 m? at presentation were excluded. The remaining
148 patients’ mean age at the time of diagnosis was 36.3 (£12.2) years. Baseline eGFR was
82.3(%29.3) ml/min/1.73 m?and the slope of eGFR decline was -0.23 (+1.2) ml/min/1.73 m?/year.

Discussions: Our study showed that the average progression IgA nephropathy was mild. Patients
with marked proteinuria indicated faster deterioration of renal function. The slope of eGFR
declining rate and degree of proteinuria can be a useful tool to predict the outcome of patient’s
renal function. Our Study provides an insight to the disease progression and gain a better
understand of a general prognosis of IgA nephropathy in Taiwan.

Keywords: IgA nephropathy, Renal function, Proteinuria
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The status of CKD care and factors related to kidney function in the elderly
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Effect of Ketoanalogues on renal function in patients with advanced chronic
kidney disease
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Abstract :
This study evaluated the effectiveness of a- Ketoanalogues ( KA ) supplementation on the
indicators of patients with chronic kidney disease.

Method :

A total of 51 patients with advanced chronic kidney disease, who started KA supplementation.
These cases included chronic kidney disease with diet education ( low- protein diet, LPD) from
the nephrology department. The biochemistry form blood was analyzed.

Results :

Data analysis suggests that KA supplementation has kidney function in patients with advanced
chronic kidney disease. KA has reduced BUN value and increased eGFR value without decreasing
albumin value and Hemoglobin value.

Conclusions :

Among advanced chronic kidney disease patient that followed LPD, KA supplementation had
protected kidney function. KA supplementation represents an additional therapeutic strategy to
delaying the progression of chronic kidney disease.

Key words: advanced CKD - a- Ketoanalogues (o- KA) ~ low- protein diet
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Risk factors of sensorineural hearing loss in patients with chronic kidney
disease: a nationwide, population-based cohort study
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Problems associated with auditory system are common in patients with chronic kidney disease
(CKD) and may negatively impact their quality of life. Here, we conducted a retrospective,
population-based study to examine the risk of developing sensorineural hearing loss (SNHL) in
patients with CKD. Population-based data from 2000-2010 from the Longitudinal Health
Insurance Database of the Taiwan National Health Insurance Research Database was used in this
study. The total population sample comprised 185,430 patients who were recently been diagnosed
with CKD (CKD group) and 556,290 without CKD (control group) to determine SNHL risk factors.
Cox proportional hazard regression analysis demonstrated the CKD group had a significantly
increased risk of developing SNHL compared with the control group [adjusted hazard ratio (HR),
3.17; 95% confidence interval (Cl), 2.781-3.605, p < 0.001]. In the CKD group, the risk of
developing SNHL (adjusted HR, 5.465; 95% CI, 2.798-10.897) was higher among patients
undergoing dialysis than among those not undergoing dialysis (adjusted HR, 1.298; 95% CI, 0.987-
2.986). Furthermore, subgroup analysis revealed an increased risk of developing SNHL in patients
with CKD and comorbidities such as heart failure (adjusted HR, 6.927; 95% CI, 3.770-12.729),
liver cirrhosis (adjusted HR, 3.813; 95% ClI, 2.240-6.491), diabetes mellitus (adjusted HR, 3.676;
95% CI, 2.845-4.479), hypertension (adjusted HR, 3.395; 95% CI, 2.731-4.221), and chronic
obstructive pulmonary disease (adjusted HR, 3.227; 95% ClI, 2.08-4.990). CKD was independently
associated with the risk of developing SNHL. Additionally, dialysis for uremia might influence the
risk of developing SNHL among patients with CKD. Cardiovascular, lung, liver, and metabolic
comorbidities in patients with CKD contributed to inter-organ crosstalk and further aggravated the
risk of developing SNHL. Performing auditory processing evaluations in patients with CKD is
crucial for early identification and remediation of SNHL.
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Old age is a positive modifier of renal outcome in patients with stages 3 to 5
chronic kidney disease
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The incidence of end-stage renal disease (ESRD) is increasing in elderly patients with
chronic kidney disease (CKD). This contradicts the general notion that elderly people are more
likely to die than to ever reach ESRD. To elucidate this paradox, we followed longitudinally the
outcome in a cohort of patients with stages 3-5 CKD by age category.

A total of 430 patients with a mean age of 65.6 years were enrolled and followed till death,
ESRD, or end of 2015. Multivariable Cox regression was used to identify predictors of all-cause
mortality. Competing risk-adjusted Cox regression was used to identify determinants of ESRD.

The median follow-up was 7.3 (interquartile range=8.8) years. On enrollment, patients aged
75 years or older accounted for 22% of the 205 cases of ESRD and 53% of the 136 events of
death without ESRD. Cox regression showed old age and low mean arterial pressure were
predictors of mortality before and after onset of ESRD. Competing risk analysis revealed patients
aged 20-39 years and 40-64 years exhibited greater risks of ESRD, compared to those aged over
75 years. These effects of age on outcomes occurred independently of traditional risk factors such
as low eGFR and high proteinuria.

Age over 75 years is associated with decreased risk for ESRD even after adjustment for
competing mortality. Given the global trends in population aging, there is a need to develop
age-specific strategies, on top of the existing stage-based measures, to optimize the management
of CKD in the elderly.

MAET # &~ METHE - AP TR 7= F o mE R
Keyword: Age, chronic kidney disease, end-stage renal disease, mortality, competing risk
analysis
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Clinical Associations of Urinary sclerostin in patients with type 2 diabetes and
chronic kidney disease
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!Division of Nephrology, Department of Internal Medicine, E-DA Hospital/I-Shou University,
Kaohsiung; 2Division of Nephrology, Department of Internal Medicine, Hsin-Jen Hospital, New
Taipei City; Division of Nephrology, Department of Internal Medicine, Shin-Kong Wu Ho-Su
Memorial Hospital, Taipei; “Division of Nephrology, Department of Internal Medicine, E-DA
Dachang Hospital/I-Shou University, Kaohsiung

Background: Sclerostin, mainly secreted by osteocytes, not only inhibits osteogenesis but also
influences homeostasis of calcium and phosphate by inhibiting activation of vitamin D and
inducing production of fibroblast growth factor 23 (FGF23). Clinically higher serum sclerostin
level has been found in patients with diabetes or chronic kidney disease (CKD). In addition, renal
elimination of sclerostin increased with declining renal function and proteinuria. The purpose of
this study was to find out potential associations between urinary sclerostin, proteinuria, and renal
excretion of calcium and phosphate in adult patients with type 2 diabetes and CKD.

Methods: Demographic data, serum and urine sclerostin, estimated glomerular filtration rate
(eGFR), serum FGF23, 25-(OH) vitamin D, intact parathyroid hormone (iPTH), soluble alpha—
Klotho as well as urine protein-creatinine ratio (UPCR), fractional excretion of calcium,
phosphate, and magnesium (FeCa, FeP, FeMg) of patients were recorded at baseline (n=43) and
six months later (n=33). The potential associations with urinary sclerostin, represented as urine
sclerostin-creatinine ratio (USCR) and fractional excretion of sclerostin (FEsclerostin), were
analyzed.

Results: Both Ln value of USCR and FEsclerostin was positively associated with FeP and FeMg.
In addition, FEsclerostin was negatively associated with eGFR. After adjustment by age, sex,
eGFR, and serum FGF23, both Ln value of USCR and FEsclerostin still positively correlated
with UPCR. No significant association was found between urinary sclerostin and FeCa.

Conclusions: Increased urinary sclerostin was associated with higher proteinuria as well as
increased FeP and FeMg. It indicates that sclerostin may have a local effect in regulating renal
excretion of phosphate and magnesium in the kidney.

Keywords: sclerostin, type 2 diabetes mellitus, chronic kidney disease, fractional excretion of
phosphate, fractional excretion of magnesium, proteinuria
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Application of Health Management Platform with Wearable Devices to
Strengthen Self-management of Chronic Kidney Disease Patients
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! Renal Division, Department of Internal Medicine, National Taiwan University Hospital Yunlin
Branch, Yun-Lin, Taiwan 2 College of Medicine, National Taiwan University, Taipei, Taiwan

% Department of Industrial Engineering and Management, National Yunlin University of Science
and Technology # Department of Dietetics, National Taiwan University Hospital Yunlin Branch,
Yun-Lin, Taiwan

Objectives: Chronic kidney disease (CKD) is a continually growing problem worldwide. If CKD
patients kept healthy habits about diet and exercise and good adherence to medication, the
progression of CKD will slow down. This study aimed to establish a self-management model in
CKD patients.

Methods: This was a 90-day prospective experimental study. We enrolled 30 CKD stage 1-3
patients. The experimental group (n=15) received health management platform with wearable
devices, whereas the control group (n=15) did not. All participants recorded their diet diary by a
smart phone application. In the experimental group, the exercise-related data were collected by
wearable devices. All the information was uploaded to health management platform and we only
provided suggestions about diet and exercise to the experimental group. We compared the scores
of self-management questionnaire (4 subscales), body composition, and laboratory examinations
before and after the intervention. We also interviewed the experimental group for the subjective
feelings about the intervention.

Results: The ratio of diet diary upload was much higher in the experimental group (87.2% vs.
16.15%, p <0.05). After the intervention, the scores of self-management questionnaire increased
significantly in the experimental group (46.73 + 5.42 vs. 51.93 * 5.44, p=0.002), but not in the
control group (49.13 + 7.21 vs. 47.87 * 7.16, p=0.415). The most improvement was in the
subscales of compliance and self-care. Lesser body fat percentage gain was noted in the
experimental group (0.59% vs. 1.13%). There were no differences in laboratory examinations
between both groups at the end of study. Most patients gave positive feedback to the intervention.
Conclusions: The application of health management platform with wearable devices could
strengthen self-management of CKD patients and promote healthy lifestyle behaviors. Our results
will provide a self-management model in CKD patients.

Keywords: B %0p » B A FIL > R FILT 5 FTHKE o
Chronic kidney disease, self-management, health management platform, wearable device
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Effect of leisure-time exercise on all-cause mortality, major cardiovascular
events and end-stage renal disease in advanced chronic kidney disease patients:
a longitudinal cohort study
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2Faculty of Medicine, National Yang-Ming University, Taipei, Taiwan
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Background: Chronic kidney disease (CKD) is a worldwide prevalent disease with multiple
worse outcomes. Although leisure-time exercise has proven health benefit in the general
population, its role on reducing the risks of major cardiorenal outcomes in advanced CKD
patients is not yet confirmed. We aimed to investigate the prognostic role of exercise on death,
end-stage renal disease (ESRD) and major adverse cardiovascular events (MACE, acute
myocardial infarction or ischemic stroke) in advanced CKD patients.

Methods: A longitudinal cohort of 4508 CKD patients aged >20 years old from 2004 to 2017,
with estimated glomerular filtration rate (eGFR) less than 45 ml/min, were enrolled. Intensity of
leisure-time exercise was calculated as the metabolic equivalent of task (MET) values. Patients
were then classified as no-exercise (0 MET-hr/week), moderate exercise (<7.5 MET-hr/week) or
vigorous exercise (> 7.5 MET-hr/week) groups. Study outcomes were ESRD, MACE and death.
Cox proportional hazard models was used to analyze the effect of exercise intensity on the risks
of outcomes, after adjusting for baseline characteristics and comorbidities.

Results: Over 11,731 patient-years of follow-up, there were 1060 patients developing ESRD, 259
patients having MACEs and 498 deaths. Kaplan-Meier survival curves revealed that vigorous
exercise groups had the lowest study outcome rate, followed by moderate-exercise and
no-exercise groups (p <0.0001). Compared to patients without exercise, multivariable Cox
regression showed moderate-exercise group had an attenuated risk for all-cause mortality, ESRD
and MACEs (hazard ratio [HR]: 0.86; 95% confidence interval [CI]: 0.76-0.99). Notably,
vigorous exercise group had a further decreased risk (HR: 0.65; Cl: 0.58-0.73). The effect of
exercise was consistent in subgroup analyses.

Conclusions: Greater exercise intensity was associated with reduced risks of mortality, ESRD
and MACE among advanced CKD patients in a dose-response manner. Exercise program
provides a possible opportunity to improve outcome of CKD patients.

Key words: Chronic kidney disease, Death, Leisure-time exercise, Major adverse cardiovascular
events
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A Randomized, Comparative Study to Evaluate the Efficacy of CH025 for
Elimination of Uremic Toxins in Patients with Chronic Kidney Disease
Chin-wen Hsieh!?, Shih-Shin Liang®*
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Background: The burden of chronic kidney disease (CKD) is growing worldwide. Uremic toxins,
which cannot be normally secreted into urine by failure kidneys, further damage kidney. However,
there are only few strategies to eliminate uremic toxins effectively. CH025 is an enteric-coated
capsule containing activated charcoal disintegrating in large intestines. The objective of present
study is to evaluate whether CHO025 reduce serum level of uremic toxins in patients with CKD.

Methods: CKD patients aged between 20 to 80 years were participated, and were excluded if they
had liver cirrhosis, ileus, malignancy, major cardiovascular disease or renal function deterioration
within 3 months prior to study. Finally, thirty one patients were enrolled, and they were randomly
assigned to control, low dose (CH025 300mg thrice daily), and high dose (CH025 600mg thrice
daily) group. Serum level of uremic toxin kynurenic acid (KYNA), hippuric acid (HA), p-Cresyl
sulfate (PCS), and indoxyl sulfate (1S) were examined at baseline, 3" and 6™ month during trial.

Results: Demographic and clinical characteristics were comparative between 3 groups of study
patients. Results of mixed ANOVA showed that all of the uremic toxins significantly declined at
6" month during trial; however, the between-group effects of CH025 on uremic toxins were not
significant. Post hoc analyses showed that, in contrary to control group, serum levels of HA of high
dose group (p=0.037, Friedman test), IS of both low dose (p=0.032, repeated measures ANOVA or
RM-ANOVA) and high dose group (p=0.012, Friedman test), and PCS of high dose group
(p=0.013, RM-ANOVA) were significantly declined at 6" month during trial.

Conclusions: Six-month usage of CH025 combining conventional medical treatment reduced
serum levels of HA, IS, and PCS in patients with CKD. Large scale research is warrant to confirm
the beneficial effect of CH025 on uremic toxins and renal function in this patient population.



C018

BERDTFF R GH ARSI AD TRR < SRR F
High air pollution is at risk of developing acute pulmonary edema in patients
with end-stage CKD without dialysis
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Background: High air pollution was associated with lung disease in many studies. We tried to
evaluated, in patients with end-stage CKD without dialysis, the relationship of high air
pollution and acute pulmonary edema in different season.

Methods: In this case-crossover study. We collected 317 patients living in central Taiwan with
CKD stage 5 without dialysis who developing acute pulmonary edema and need hemodialysis.
Pearson's correlation test was used to examine the relationship of acute lung edema cases with
air pollution levels (PM2.5 level).

Results: The average air pollution level within the 7-day period correlated with acute lung edema
incidence in the fall [adjusted odds ratio (OR) 3.23, P=0.047] and winter (adjusted OR 1.99,
P<0.001). In winter, even a 3-day exposure to PM2.5 was associated with increased risk
(adjusted OR 1.55, P <0.001).

Conclusions: High air pollution level was associated with an increased risk of acute lung
edema. We should educate those patient with high risk to avoid further complication.

Key words: CKD, air pollution
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Warfarin and aspirin for stroke in atrial fibrillation patients with chronic
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Background: Both atrial fibrillation (Af) and chronic kidney disease (CKD) are at higher risk for
stroke or systemic thromboembolism. Patients with Af should be treated with anti-platelet or anti-
thrombotic therapy to reduce the risk of stroke. However, the role of anti-plate or anti-thrombotic
therapy to reduce risk of stroke is still controversial in patients with Af and CKD. Therefore, the
aim of this study is to investigate relationship between warfarin or aspirin and stroke in patients
with Af and CKD.

Methods: The data in this study were obtained from the Health Insurance Database in Taiwan.
We included Af patients with previous CKD between January 1, 2005 and December 31, 2010 in
this study. We used the Cox proportional hazards model to estimate the risk of stroke after
treating with warfarin or aspirin in patients with Af and CKD.

Results: We included 613, 2693, and 6135 patients with Af and CKD for warfarin group, aspirin
group, and non-user group, respectively. The incidence rate of stroke were different among the
control (840 cases per 10000 person-year), aspirin (627 cases per 10000 person-year) and
warfarin (420 cases per 10000 person-year) in a follow-up period for about 9 years. As compared
with non-user group, patients treated with warfarin or aspirin had lower risk of stroke. For
ischemic stroke, the hazard ratios were 0.61 (95% confidence interval (CI): 0.49-0.76) and 0.84
(95% CI: 0.75-0.93) after adjusting age, sex, diabetes mellitus, coronary artery disease, cancer,
hypertension, hyperlipidemia, systemic lupus erythematosus, CHA2DS2-VASc score, and the
severity of CKD for warfarin group and aspirin group, respectively. For hemorrhagic stroke, the
adjusted hazard ratios were 0.85 (95% CI: 0.52-1.38) and 0.71 (95% CI: 0.53-0.95) for warfarin
group and aspirin group, respectively.

Conclusions: Among patients with Af and CKD, we observed that both warfarin or aspirin
treatment may reduce the risk of ischemic stroke. As compared with non-user group, patients
treated with aspirin had lower risk of hemorrhagic stroke.

Key words: atrial fibrillation, chronic kidney disease, stroke, warfarin, aspirin
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Renal Outcomes after Intravenous Thrombolytic Therapy for Acute Ischemic
Stroke
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Background and Purpose

The administration of recombinant tissue plasminogen activator (rt-PA) is the most prevalent
treatment for acute ischemic within golden time. However, the effects of rt-PA on the kidney
function in these patients remain unknown. This study aims to determine long-term renal outcomes
in patients with acute ischemic stroke receiving systemic rt-PA.
Methods

We enrolled patients who were hospitalized with acute ischemic stroke via emergency service
from January 2001 to January 2017. We applied 1:2 propensity score matching to eliminate various
confounding variables. Additionally, the Cox proportional hazards regression to competing risks
was performed to assess the correlation between rt-PA and renal outcomes, and the subgroup
analysis was performed to determine the impact of underlying diseases. We defined surrogate renal
outcomes as declining of eGFR >30%, >50%, and chronic kidney disease (CKD) with eGFR<60
mL/min. Then, we compared the 1-year eGFR with paired t-test in patients treated with or without
rt-PA. Furthermore, we also investigated whether the incidence of intracranial hemorrhage from
systemic rt-PA increased in CKD patients.
Results

Of 1739 patients hospitalized with acute ischemic stroke, 343 patients received rt-PA within
golden time. After 1:2 propensity score matching, baseline characteristics of patients were grouped
as treated with rt-PA (n=235) or not (n=394). rt-PA-treated patients exhibited slower renal
progression, including the risk of eGFR declining >30% (hazard ratio [HR], 0.72; P=0.03), risk of
declining eGFR >50% (HR, 0.63; P=0.046), and risk of CKD (HR, 0.61; P=0.005). After 1-year
cohort, the rt-PA group exhibited an improved renal outcome by the paired t-test (propensity
match: [ JGFR=9.1(95% CI: 6.3,11.8), P<0.001 in rt-PA group ; [ JGFR=-1.1(95% CI:-2.9, 0.7),
P=0.23 in non-rt-PA group). In patients with eGFR<45 mL/min (n=34), no episode of intracerebral
hemorrhage (ICH) was reported.
Conclusions

Patients receiving rt-PA for acute ischemic stroke exhibit favorable renal outcomes, and no
increased incidence of ICH occurs in rt-PA patients with advanced CKD.

Key words: acute ischemic stroke, thrombolytic therapy, renal outcomes, chronic kidney disease,
recombinant tissue plasminogen activator
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Factors influencing choice in patients with chronic kidney disease during
shared decision making (SDM)
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Background: Resistin has a pathogenic role in the development and progression of
atherosclerosis. Chronic kidney disease (CKD) is associated with a significantly higher
cardiovascular morbidity and mortality and in most cases; the underlying cause of the
cardiovascular event is atherosclerosis. The aim of this study was to evaluate the relationship
between serum resistin levels and carotid-femoral pulse wave velocity (cfPWV) values in patients
with CKD.

Methods: Fasting blood samples and baseline characteristics were obtained from 240 patients
with CKD (stage 3-5). Serum resistin concentrations were determined by available enzyme
immunoassay kit. cfPWV value was measured using the SphygmoCor system. Patients with
cfPWV value > 10 m/s were defined as the high aortic arterial stiffness group.

Results: Among 240 CKD patients, 88 patients (36.7%) were in the high aortic stiffness group.
When compared to those in control group, the high aortic arterial stiffness group had high
prevalence of diabetes mellitus (P = 0.018), older age (P < 0.001), higher body weight (P =
0.001), body mass index (P = 0.002), body fat mass (P = 0.002), systolic blood pressure (P <
0.001), diastolic blood pressure (P = 0.004), fasting glucose (P = 0.009), and higher serum
resistin level (P < 0.001). Multivariate logistic regression analysis of the factors significantly
associated with aortic arterial stiffness revealed that resistin levels (odds ratio (OR): 1.090, 95%
confidence interval (Cl): 1.032-1.152, P = 0.002), diabetes mellitus (OR: 2.373, 95% CI:
1.161-4.852, P = 0.018), age (OR: 1.063, 95% CI: 1.031-1.095, P < 0.001), and body weight
(OR: 1.057, 95% CI: 1.009-1.107, P = 0.019) were the independent predictors of aortic arterial
stiffness in CKD patients. Multivariate forward stepwise linear regression analysis also showed
that logarithmically transformed resistin level (log-resistin, B = 0.146, P = 0.010) was an
independent predictor of cfPWV values in CKD patients.

Conclusion: High serum resistin level is a predictor for aortic arterial stiffness in patients with
CKD. Serum resistin level is positively associated with cfPWV values in CKD patients.

Key words: resistin, carotid-femoral pulse wave velocity, aortic arterial stiffness, chronic kidney
disease
MAEF g, FHERIIEENAFEEE S, P RPRAR, RETHREDS



C023

BETHER AEGHRELAHRAAM TR LS

Factor Analysis of Progression in the High-Risk Patients with Chronic Kidney
Disease
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Risk of CKD from Heat Injury: A National Longitudinal Cohort Study in
Taiwan
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Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan, 3 Department of
Medical Research, Tri-Service General Hospital, National Defense Medical Center, Taipei, *
School of Public Health, National Defense Medical Center, Taipei

Background: Global climate change has led to significant rise of temperature over the last
century and has been associated with significant increases in the severity and frequency of heat
injury (HI). The consequences of HI included dehydration and rhabdomyolysis, leading to acute
kidney injury which is now recognized as a possible risk factor for chronic kidney disease (CKD).
Here we present a national longitudinal cohort study on the effect of HI on the risk of CKD.

Methods: We used Taiwan National Health Insurance Research Database (NHIRD) to collect
nationwide longitudinal population-based retrospective cohort study. We selected adult patients
who had been newly diagnosed with HI and were followed up between 2000 and 2013. We
excluded patients who had been diagnosed with CKD or genital-urinary system related disease
before the date of the new HI diagnosis. The control cohort consisted of individuals who had no
HI history. The patients and the control cohort were selected by 1: 4 matching according to the
following baseline variables: sex, age, index year, and comorbidities. The outcome measure was
diagnosis of CKD.

Results: In total, 815 patients diagnosed with HI were identified. Compared to patients without
HI, they had no significant cumulative risk of developing CKD in the first 3 years of follow-up.
However, started from the 4" year of follow-up, patient with HI were independently associated
with CKD (log rank test, P < 0.001). CKD was independently associated with HI following cox
multivariate regression analysis and patients with an HI episode had a higher incidence of CKD
compared to those without any HI episode (857.08/10° person-years vs. 399.87/10° person-years,
adjusted hazard ratio 4.346, 95% CI: 3.206 — 5.892, p < 0.001).

Conclusion: HI related CKD may represent one of the first epidemics due to global warming.
When compared to those without HI, patients with HI have an increased risk of CKD.

Keywords: heat injury; chronic kidney disease
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The Association of Digoxin Treatment with All-Cause Mortality and
Cardiovascular Outcomes in Patients with Chronic Kidney Disease
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Background:

Digoxin is commonly used for heart failure and atrial fibrillation but has been reported associated
with increased mortality recently. Despite recommendation of digoxin in clinical practice
guidelines, there exist limited data on its safety in patients with chronic kidney disease (CKD).
We studied the impact of digoxin on mortality, cardiovascular events, and renal outcomes in a
nationwide CKD cohort.

Methods:

Using data from the multidisciplinary team care pay for performance (P4P) program, a part of
National Health Insurance Research Database, we identified CKD patients between 2007 and
2011. We used multivariate Cox proportional hazards to evaluate the association between digoxin
use and risks of death, cardiovascular and renal outcomes, controlling for clinical characteristics,
medications, and comorbidities. Patients were followed to death, end-stage renal disease, or the
end of 2012. Residual confounding was assessed by sensitivity analysis.

Results:

Cumulative mortality rates were higher in digoxin-treated CKD patients than in untreated patients
(Incident rate ratio: 2.25, 95% confident interval [CI]: 1.81 - 2.80). Digoxin use was
independently associated with higher mortality after adjusting for covariates (adjusted hazard
ratio [aHR]: 1.63, 95% CI. 1.23 - 2.17) and propensity matching (aHR: 1.58, 95% CI: 1.09 -
2.28). However, the risk of acute coronary syndrome (aHR: 1.18, 95% CI: 0.75 - 1.86), ischemic
stroke (aHR: 1.42, 95% CI: 0.85 - 2.37), and rapid estimated glomerular filtration rate (eGFR)
decline (aHR: 1.00, 95% CI: 0.78 - 1.27) was not significantly different between these two
groups after adjusting for comorbidities, medications, and competing risk of mortality.
Conclusion:

Digoxin was associated with increased risk of all-cause mortality but not of major cardiovascular
events or renal function decline in CKD patients.

Keywords: digoxin, chronic kidney disease, cardiovascular disease, mortality, Taiwan National
Health Insurance Research Database
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Trajectory of Serum Uric Acid as a Predictor for Renal Outcome and Mortality
in Stage-3 Chronic Kidney Disease Patients
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Introduction: Uric acid (UA) is associated with renal and patient survival but the association is
causal in nature remains unclear. Also, no finding is yet available regarding longitudinal UA
control (trajectory).

Methods: We enrolled 808 subjects diagnosed with stage 3 CKD from 2007 to 2017. We plotted
based on follow-ups the mean UA over a period of 6 months with a minimum of three samples of
UA was required. From the sampled points, we generated for each patient an interpolated line by
joining mean values of the UA levels over time. And from the lines from all patients, we
classified them into three groups of trajectories (low, medium and high UA) through group-based
trajectory modeling, and then further separated into either a treatment or no-treatment subgroups.
Using the univariate competing-risks regression, we calculated the competing risk analysis with
subdistribution hazard ratio of possible confounders..

Results: All of the 6 trajectories appeared as gradually falling functions with time without any of
the curves crossed over one another. For all-cause mortality risk, none of the variables was
statistically significant. Patients with DM were statistically more likely to undergo dialysis. There
was also a trend that the on-treatment trajectories, compared to their no-treatment trajectories,
had lower risks for dialysis.

Conclusions: Initial treatment of UA is utterly important. Xanthine oxidase inhibitors may lead
to renal protection without effects on patient death, independent from the UA-lowering effects.
This is the first study on the long-term effects of UA trajectory on patient survivals and renal
outcomes.
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Outcomes Associated with Intra-arterial Thrombolytic Therapy in Patients with
Acute Renal Infarction: A Retrospective Cohort Study
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Background: Acute renal infarction (ARI) is a potential severe thromboembolic disease resulting
from an abrupt disruption of renal blood flow causing ischemic damage of renal parenchyma. The
impact of intra-arterial thrombolytic therapy on persevering renal function in this population is
uncertain.

Methods: A retrospective cohort study of 64 patients diagnosed with ARI at emergency department
was conducted between October 1991 and May 2016. The association between intra-arterial
thrombolytic therapy, acute kidney injury and long-term renal outcome was evaluated. Demographic
data and comorbidities were collected for analysis.

Results: Thirteen (20.3%) patients with ARI received intra-arterial thrombolytic therapy. The mean
time to treatment following presentation was 2.4 + 1.9 days. ARI patients receiving intra-arterial
thrombolytic therapy had higher body mass index, higher systolic blood pressure, higher proportion of
anticoagulant therapy and antiplatelet therapy compared to those without intra-arterial thrombolytic
therapy. Among ARI patients receiving intra-arterial thrombolytic therapy, two patients developed
upper gastrointestinal bleeding and none had intra-abdominal infection or pulmonary edema. The
incidence of acute kidney injury during the initial admission and hospital days did not differ between
the two groups (23.1% and 19.6%, P = 0.72; 9.6 + 7.2 days and 10.1 + 10.3 days, P = 0.87). Long
term renal outcome was evaluated in 43 patients with post-discharge measurement of eGFR levels.
There was no significant association between intra-arterial thrombolytic therapy and long-term renal
outcome in ARI patients including the monthly change in the eGFR (-0.43 + 0.88 ml/min/1.73m?and -
1.63 + 5.92 ml/min/1.73m?, P = 0.53), the incidence of eGFR reduction of more than 50% (0 and
18.2%) and end-stage renal disease (0 and 6.1%).

Conclusion: Use of intra-arterial thrombolytic therapy in patients with ARl may not preserve renal
function which warrants further evaluation with larger sample sizes.

Key words: Acute renal infarction, thrombolytic therapy, renal function
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Background: Chronic kidney disease (CKD) is a global health issue that has a substantial impact
on affected individuals. The natural intestinal microbiota is altered in CKD patients as an increase
in aerobic bacteria such as E. coli and a decrease in anaerobic bacteria such as Bifidobacterium.
Probiotics containing Bifidobacterium species and Lactobacilli species could benefit the host by
inhibiting the growth or epithelial invasion of pathogenic bacteria, enhancing the intestinal barrier
function, and regulating the immune system. The aim of the present study is to evaluate whether
probiotics could retard the decline of renal function.

Methods: Two capsule of probiotics containing 2.5*10° colony-forming units (CFU)
Lactobacillus acidophilus TYCA-06, Bifidobacterium longum BLI-02, and Bifidobacterium
bifidum VDD-088 (Glacbiotech Co.,Ltd., Tainan, Taiwan) after breakfast and before bedtime
daily were given to stage 3-5 patients for 6 months. The estimated Glomerular filtration rate
(eGFR) was measured before and after intervention. Since distribution of data might not all
normal shape, we expressed data as median and 25th and 75th percentile for continuous variables.
The Wilcoxon signed-rank test was used to compare the decline of eGFR before and after
probiotics intervention. In addition, cytokine change, stool microbiota, and questionnaire for
abdominal symptoms were measured. A p value less than 0.05 is regarded as statistically
significant.

Results: 28 patients completed 3 month study and 25 patients completed 6 month study. 15
patients were in the stage 3, 6 patients were in the stage 4, 7 patients were in the stage 5 at the
baseline. The etiology of CKD included chronic glomerulonephritis (14), diabetes nephropathy
(7), gout (5), autosomal dominant polycystic kidney disease (1) and urolithiasis (1). The eGFR
decline rate was significantly retarded after 6 month probiotics intervention from -0.54 (-0.91,
-0.36) to 0.00 (-0.17, 0.36) ml/min/month (p = 0.004). In addition, the serum levels of TNF-a,
[from 14.98 (7.07, 23.44) to 5.70 (4.55, 8.87) pg/mL], IL6 [from 3.41 (2.64, 4.51) to 1.78 (1.05,
2.50) pg/mL], IL18 [from 415.37 (255.53, 541.31) to 64.16 (21.98, 92.29) pg/mL], endotoxin
[from 0.74 (0.55, 1.25) to 0.50 (0.06, 0.77) EU/mL] were significantly decreased after 6-month
probiotics treatment. The abdominal symptoms of borborygmus and flatulence significantly
improved. The proportion of Bifidobacterium longum and Bifidobacterium breve in stool
microbiotia increased significantly.

Conclusions: Our preliminary results show probiotics treatment could retard the decline of eGFR
in CKD patients, reduce the serum levels of pro-inflammatory cytokine, and endotoxin, increase
the proportion of Bifidobacterium, and improve the symptoms of borborygmus and flatulence.
Key words: Chronic kidney disease, probiotics, renal function
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Effect of Low Protein Diet in Patients with End Stage Renal Disease
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Does Diabetes Mellitus increase the Risk of End-Stage Renal Disease in
Patients with Systemic Lupus Erythematosus?
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Background: Systemic lupus erythematosus (SLE) patients are associated with insulin resistance
and are at higher risks to develop diabetes mellitus (DM). SLE and DM would lead to renal
failure respectively. However, it is unknown whether DM increases the risk of end-stage renal
disease (ESRD) in SLE patients. This study aimed to evaluate the potential synergistic effect of
DM on SLE patients for development of ESRD.

Methods: We conducted this study by using National Health Insurance Research Database of
Taiwan. We recruited SLE patients with newly-diagnosed DM as the study cohort (DM group, n
= 1317). A comparison cohort at a 1:1 ratio of SLE patients without DM matched by age, sex, age
at the diagnosis of SLE, duration between diagnosis of SLE and DM, and various comorbidities
through propensity score matching were recruited (non-DM group, n=1317).

Results: After follow-up period of 5.01+3.13 years, the cumulative incidence rate of developing
ESRD was significantly higher in the DM group than in the non-DM group (P < 0.0001). The
incidence rate ratio (IRR) for ESRD was higher in DM group (IRR: 2.71; 95% CI: 1.70 - 4.32)
than in non-DM group. After control of confounding factors, DM was not an independent risk
factor of ESRD (adjusted HR: 1.64; 95% CI: 0.97 - 2.76). After starting dialysis, DM patients had
a similar mortality rate to those without DM (P=0.197).

Conclusion: Compared to DM per se, its related co-morbidities have more important impact on
SLE patients to develop ESRD.

Key Words: systemic lupus erythematosus (SLE), diabetes mellitus (DM), dnd-stage renal
disease (ESRD), insulin resistance
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Background
Patients with diabetic kidney disease (DKD) and glomerulus filtration rate (GFR) < 45

ml/min/1.73m? are indicated for recruitment of diabetes (DM) and chronic kidney disease (CKD)
pay-for-performance program (P4PP). Divergent outcomes of those patients are observed under
different degrees of enrollment.
Materials and Methods

We conducted a retrospective cohort study from 2013 to 2016. Patients in the case group
were defined as receiving both CKD P4PP and DM P4PP, whereas those in the control group
were defined as receiving DM P4PP only. We measured decline rate of GFR and glycated
hemoglobin (HbA1c) of both groups. Cases were further stratified analyzed by age, sex, initial
GFR in the CKD P4PP and follow-up period.
Results

Patients in the case group featured a significant better decrease rate of HbAlc, whereas a
significant higher decrease rate of GFR than those in the control group. In the case group,
decrease rate of GFR after CKD P4PP recruitment was significantly lower than that before
recruitment. As to subgroup analyses in the case group, nearly all covariates exhibited lower GFR
decrease rate after CKD P4PP enrollment, whereas there was no similar trend in consideration of
HbA1c decrease rate.
Conclusions

Although DKD patients with GFR less than 45 ml/min/1.73m2 and CKD P4PP participation
had higher renal function progression, the trend would slow down following CKD P4PP
recruitment.
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Physical Functionality and Outcome in Older Patients with Heart Failure and
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Background: Clinical heart failure and geriatric phenotypes were attributable to health
depreciation and decreased cardioprotection during ageing. In older patients with CKD, heart
failure and corresponding survey of physical function has not been elucidated.

Methods: A retrospective and comparative longitudinal study with comprehensive geriatric
assessment (CGA) (Mini-nutritional assessment-short form, MNA-SF; Timed Up and Go test,
TUG; Handgrip strength, HGS; 6-meter walking test, 6MW) was conducted in evaluating the
severity of heart function and mortality between heart failure (HF) and non-HF older patients.
811 older patients under geriatric service were enrolled since Jan 2009 to May 2018. The HF and
CKD were diagnosed according to ICD9 code, clinical data and 2D heart ECHO, and the index
date was registered at the time of CGA nearby 2D heart ECHO.

Results: TUG test was closely associated with severity of HF in older patients with CKD,
especially in men (P=0.002 in non-HF & HF; P=0.004 in non-HF, HFpEF & HFrEF). TUG value
(<12, 12-16, 16-23, >23 sec) in men was significantly associated with better or poor LVEF
between non-HF and HF patients. HGS, 6MW and MNA-SF were mildly associated with disease
severity in HF. In all older patients, HF with reduced EF (crude HR 1.99, 95% C.I. 1.05-3.78),
poor hand grip strength (adjusted HR 3.52, 95% C.l. 1.09-11.37) & one abnormal physical
function (adjusted HR 3.22, 95% C.I. 1.13-9.20) were associated with all-cause mortality. In
Kaplan-Meier survival analysis, older patients with poor TUG, poor HGS, and one abnormal physical
function had poor survival rate. Those patients with HF concomitant poor HGS had poorest
survival.

Conclusions: Comprehensive Geriatric Assessment (CGA) in older patients with HF and CKD is
very important in the baseline and follow-up period. An integrated kidney disease care program
could consider regular evaluation in physical function in older adults with CKD.

Keywords: all-cause mortality, heart failure, older adults, physical function, comprehensive
geriatric assessment.
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Phosphorus content in flavored egg products

FriEl apm? gz

Hung-Lien Wu, PhD?; Ming-Cheng Wang, MD?, Hung-Hsiang Lio, MD 3

Blzdr A B F e LY A0 IR PR

AT B AT F I SR PR R
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Cheng Kung University Hospital, College of Medicine, National Cheng Kung University, Tainan,
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3 Division of Nephrology, Department of Medicine, Hsin-Jen Hospital, New Taipei City, Taiwan

Background: Eggs are a great source of high-quality protein, but various ways to cook eggs, it
may increase the phosphorus content of egg products. it is imperative to compare the phosphorus
burden in egg white and egg yolk, especially in the flavored products available on the market.
Methods: A variety of egg products (spiced corned egg-~tea biled eggs-boiled eggs~pan-fried egg)
will be purchased at retail stores (7-Eleven, FamilyMart), and analysis phosphorus each product
(whole egg, egg white, and egg yolk) were measured using the Association of Analytical
Communities (AOAC) official method 985.01. Phosphorus was measured using AOAC official
method 984.27.

Results: Among these egg products, phosphorus content of whole egg and egg yolk are higher in
iron egg(283.5 mg/100g and 701 mg/100g) and soy-stewed egg 1 (300.0mg/100g and 777.4
mg/g). Both tea-boiled eggs 1 (whole egg 232.1 and egg yolk 626.9 mg/g), and hard-boiled egg
(whole egg 228.5 and egg yolk 649.9 mg/g). However, the phosphorus content in egg white is
markedly elevated in all the eggs with flavoring, compared to that in the egg without. The
phosphorus-to-protein ratio (PPR) is nearly 6 and 5 times higher in iron egg (6.09 mg/g) and
soy-stewed egg 1 (4.82 mg/g) than that in hard-boiled egg (1.02 mg/g). With the longer re-cooked
time, the phosphorus content of egg white-to yolk ratio is also higher in iron egg and soy-stewed
egg 1.

Conclusions: The exposure to sauce application for seasoning and the extension of re-cooked
duration may increase the phosphorus in flavored eggs. Accordingly, we urge dialysis patients
who need restriction of phosphorus intake to choose the egg that is not or not heavily flavored.
Key words: Dialysis patients, egg, phosphate
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Recurrent GATM Mutations Causing Autosomal Dominant Renal Fanconi
Syndrome with Progressive Renal Failure

N R

Ming-Tso Yan, MD*2, Jer-Yuarn Wu, PhD?, Shih-Hua Lin, MD?*

ll?v‘ﬂ%i\ K& %F%?‘F%ﬁi R B FERFF R =y Rt FEPEFL T e
ERN S

1Divisiojfn of Nephrology, Department of Medicine, Cathay General Hospital, School of Medicine,
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Background

Fanconi renotubular syndrome (FRTS), inherited renal Fanconi syndrome without extrarenal
manifestations, have been reported to be caused by genetic defects in uncertain loci of
chromosome 15 (type 1), SLC34ALl (type 1I) and EHHADH (type Il1). Type I, characterized by
autosomal dominant inheritance with late onset FRTS and progressive renal failure, was just
reported to be caused by mutant GATM which encodes arginine-glycine aminotransferase
(AGAT), an enzyme catalyzing rate-limiting step of creatine biosynthesis.

Methods

A Chinese family with typical autosomal dominant FRTS and progressive renal failure was
enrolled. The affected father (age 60 and serum creatinine 6.1 mg/dl with eGFR 12 ml/min) and
daughter (age 31, and serum creatinine 1.3 mg/dl, eGFR 50 ml/min) exhibited severe
hypophosphatemia and hyperchloremic metabolic acidosis with distinctively osteomalacia as well
as hypokalemia despite potassium, alkali, and vitamin D therapy. Sanger’s sequencing
demonstrated no pathogenic mutations in SLC34A1 and EHHADH. Whole exome sequencing
was performed in this family.

Results

Whole exome sequencing discovered a possible culprit missense mutation (p.Thr336lle) in
GATM, which mutation was identical to recent report, supporting the pathogenic role of GATM
mutation in this unique type of FRTS. Localization of T336l1 mutation on 4" B-sheet was
suggested to transform 4™ B-sheet into a novel additional interaction surface, resulting in
formation of linear AGAT multimer rather than physiological homodimer by interaction between
2"d B-sheet. Because biallelic mutations in GATM causes cerebral creatine deficiency syndrome
(CCDS) with neurological symptoms but not FRTS, the role of diminished total AGAT activity in
pathogenesis of FRTS is unlikely.

Conclusion

Uniallelic GATM mutation clustering to a specific region may play a role in pathogenesis of
autosomal dominant FRTS. Generation of GATM T3361 knock-in mice is warranted to elucidate
the mechanism of FRTS and assess the therapeutic role of creatine administration.
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Ectopic ACTH-Secreting Syndrome and Hypokalemia: a Retrospective Study
Over 11 Years from A Single Center

ik M2 E R i ”

Chen-Yi Liao, MD, Chia-Chao Wu, PhD, Sung-Sen Yang, PhD

\HE 3 BRF R 2- & BF BT
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Background: Ectopic adrenocorticotropic hormone (ACTH)-secreting syndrome (EAS) is a rare
cause of ACTH-dependent endogenous hypercortisolism. The objective of this study was to
analyze clinical, biochemical, and tumor location; management strategies; and outcomes of EAS
patients.

Methods: We screened the records (2006-2017) of cased diagnosed with Cushing syndrome
managed at a tertiary care center according to the ICD9 codes.

Results: Of the 95 patients, 6 were diagnosed with EAS, 6 were diagnosed with Cushing disease,
13 were diagnosed with adrenal adenoma and with the rest of 76 were iatrogenic Cushing
syndrome. In the EAS group, the mean 8:00 AM serum cortisol was 55.80 ug/dL (4.8-19.5
ug/dL), and the mean basal plasma ACTH was 162.9 pg/mL (0.1-46.0 pg/mL). Notably, ACTH
levels below 100 pg/mL were found in 2 patients. The mean potassium level was 2.5mmol/L.
Computed tomography (CT) localized the lesion in 6/6 patients. Cure rate was borderline (50%).
Conclusion: In EAS cases, ACTH-secreting tumors originating in the chest cavity were the
leading cause and may be underestimated because of the atypical presentation in some cases.
Hypokalemia with metabolic alkalosis may be an early clue. We therefore suggested careful
evaluation of patients with neuroendocrine tumors to avoid missing co-existing EAS.

Key words: ectopic ACTH , hypokalemia
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An Integrative Approach of Hyperkalemia in Hemodialysis Patients
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To improve the fistula pressure hemostasis skills for hemodialysis patients with
behavior modification mode
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Yu-Chuan Huang Ching-I Chuang Chun-Lan Lai Lin,Yun-Chun Chia-Hua Wu
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1F., N0.302, Zhongzheng Rd. Xinzhuang Dist., New Taipei City 24243 Taiwan (R.O.C.)
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Impact of Online Hemodiafiltration on Nutritional Status and Body
Composition compared to High-Flux hemodialysis
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Chen, MD*? | Su-Shan Tseng, MD?, Ho-Yen Kuo, MD? , Ming-Hsing Hsieh, MD?, Mary
Yei-Mei Lan, M.S.?, Paik-Seong Lim, MD, Ph.D*2
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Tungs Taichung Metroharbour Hospital; 2 Fresenius Kidney Care HDF Study Group

Background: Online-hemodiafiltration (OL-HDF) combines convective and diffusive solute
removal in a single therapy and is the preferred dialysis modality in many countries. Currently,
there are scarce and controversial evidence of the effect of OL-HDF on nutritional status.
Moreover, recently only one study evaluates the short term effect of OL-HDF on body
composition. The aim of the study was to compare these correlates with high-flux hemodialysis
(HFHD) patients.

Methods: This was a retrospective cohort study comparing nutritional status and body
composition between HFHD and OL-HDF patients treated in NephroCare centers in Taiwan.
Stable cases on thrice-weekly dialysis, with at least 3 months therapy were selected. To adjust for
confounding factors, we carried out a propensity score matching analysis. Two matched groups
(101 pairs, n=202 patients) were generated and their baseline characteristics (Males 71.3%,
median age 60.25+2.94 years, vintage 9.98+6.19 years) were balanced. During the 3-year
clinical follow-up data was analyzed.

Results: Overall, there was no significant difference in nutritional markers and body composition
between OL-HDF and HFHD. A higher benefit of OL-HDF for some subgroups was revealed.
For example, in patients over 65 years old age, regardless of the vintage, Lean tissue Index (LTI)
was significantly higher in patients with non-DM treated by OL-HDF than HFHD. Serum
albumin level was also significantly higher in patients with DM, vintage year less than 5, and
over-65 age group of men treated by OL-HDF. In female over-65 age, LTI was significantly
higher in patients with non-DM, and vintage year less than 5 when treated with OL-HDF.

Conclusions: This preliminary study supports the generalizability of previous findings regarding
the nutritional safety of OL-HDF. Sub-group analysis showed that some patient groups appear to
benefit more from this mode of treatment. Compared with HF-HD, long-term OL-HDF appear to
be preserved muscle mass and prevent protein-energy wasting in these HD patients.

Key words : Online-hemodiafiltration (OL-HDF), high-flux hemodialysis (HFHD), nutritional
status, Lean tissue Index (LTI)
MetF M i pETER, BUEELREN, FRARR, R ik



C039

Pk Al FRERE A REERERA Y w F B
A Categorical flow-based Physical Examination System( Woodpecker Project )
for Hemodialysis Vascular Access Sites -- Assessing the sixth vital sign of

hemodialysis patients.
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Yuan’s general hospital

The dialysis fistula is the lifeblood of hemodialysis patients and is as important as the heart rate
and blood pressure for the patients. Obstruction is the most serious complication of fistula and the
treatment for blocked fistula is exactly a nightmare for patients and therapists of fistula. Besides
consuming much time and causing intense pains to the patients, the process of removing blood
clots can significantly increase the cost of medical treatment due to the use of thrombolytic drugs
and relevant apparatus and instruments. Therefore, we need a way to screen out fistulas that may
have a high risk of obstruction.

The most important factor affecting fistula obstruction is velocity of blood flow. We have
developed a set of blood flow velocity scoring system based on physical examination result,
which classifies the blood flow velocity in a fistula into nine grades in accordance with the ratio
between thrill and pulsation and whether there is any sound during the period of relaxation. The
obstruction degrees include the following levels based on the scores: green light - the fistula is in
a good condition and needs a routine follow-up in 3 months; yellow light - the fistula needs
special attentions and a follow-up in 1 month and monitoring points for the fistula should be
provided to the patient and red light - immediate referral for treatment is required. The system
can be used for discovering any potential fistula problem, deciding in interventional treatment as
soon as possible and preventing fistula obstruction without early warning.

Three nurses who are familiar with the scoring method of the Yuan’s General Hospital Vascular
Access Team score the hemodialysis patients in our hospital regularly so as to find the patients
who may face the high risk of fistula obstruction. The role of the nurses is just like a woodpecker
searching pests in a trunk; so the project is named as Woodpecker Project and the nurses are
called as Access Pecker.

Result :

The average incidence of fistula obstruction of our hospital in 2016 was 7.4%.. Since the
Woodpecker Project was implemented, two patients have accepted a temporary dialysis catheter
due to malfunction of dialysis fistula from August to November in 2017; thus the proportion has
reduced from 0.56 (per 100 patients every month) to 0.26 (per 100 patients every month) and the
incidence has decreased from 7.4%o t0 2.7%0. This project is significant as it demonstrates the
importance of fistula function in hemodialysis patients. Medical staff should take the function of
fistula as the sixth vital sign that should not be neglected and list it along with the other five vital
signs of hemodialysis patients. This form needs to be promoted and attached to the record of vital
signs of the hemodialysis patients.
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Access blood flow-based surveillance reduces events of thrombosis and
catheter insertion and avoids access abandonment
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Objective: Vascular access (VA) function and patency are crucial for the optimal management of
hemodialysis (HD) patients. The leading cause of vascular patency for an arteriovenous access is
venous stenosis as a result of intimal hyperplasia. This morphologic change leads to hemodynamic
change of VA including low vascular access flow (Qa), which can influence adequacy of dialysis.
Early detection and intervention of venous stenosis can restore Qa, reduce progression of stenotic
lesion and thrombosis, and avoid new access creation. However, no open data was available in Asia;
therefore, we execute flow-based vascular surveillance to provide the information.

Methods: We conduct an observational cohort study using Transonic dilution method to measure
Qa every three months of adult patients who underwent chronic HD treatment at the HD unit of
Shin Kong Wu Ho-Su Memorial Hospital between January, 2017 and December, 2017 but new
dialysis patients, those transfer to outside dialysis clinics or center, those with modality change and
those who died during this period were excluded. We calculated and compared rate of thrombosis,
rate of perm-cath insertion, rate of newly created arteriovenous fistula (AVF) and arteriovenous
graft (AVG) between patients with AVF and those with AVG.

Results: We recruited 433 adult chronic HD patients. The proportion of VA is 78.98% (n=342) in
AVF, 12.7% (n=55) in AVG, and 8.31% in perm-cath. The thrombosis rate (event/patient-year) of
AVF and AVG is 0.0117 (n=4) and 0.309 (n=17). The rate of perm-cath insertion (event/patient-
year) of AVF and AVG is 0.0083(n=3) and 0.054 (n=3). None of newly created AVF was found in
both AVF and AVG groups. None of newly created AVG was found in AVF group and only 1
patient in AVG group received newly created AVG. Rate of thrombosis and perm-cath are
significantly higher in AVF than in AVG. (p<0.001 and p=0.014, respectively)

Conclusions: Access blood flow-based surveillance reduces events of thrombosis and catheter
insertion, especially in those of AVF and avoids access abandonment
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Evaluation of Constipation in Hemodialysis Patients
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Abstract

Background: Constipation is a common medical condition associated with increased healthcare
costs and impaired quality of life. Many hemodialysis(HD) patients suffer from constipation. The
frequency of constipation has seldom been rigorously evaluated in HD patients, however. We
conducted a survey self-perception on constipation in HD patients and compared the findings
with those in hemodialysis patients through a simple questionnaire.

Method: A total of 434 individuals participated in the study. Simplified questions from the Rome
IV criteria for functional constipation, and scored their stool form using the Bristol Stool Form
Scale.

Results: The prevalence of constipation were using Rome 1V criteria 13.8 %; patient perception
9.2 % and the BSFS 13.8%. The questionnaire sum score correlate well with the Rome IV criteria
and BSFS and display an excellent AUC values of 0.85.

Conclusion: Prevalence differed according to the tool used. Relying on patients’ self-perception
may be unreliable. Patient assessment of constipation using the simplified questionnaire
correlates well with established tools. Further research is needed to assess its usability and
practicality in clinical practice.

Key words: Constipation, Hemodialysis
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Using multimedia education and information technology to improve the
guality of hemodialysis room care and improve the satisfaction of health
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The association between body composition and dialysis mortality
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! Division of Nephrology, Department of Internal Medicine, Taoyuan General Hospital, Ministry
of Healthy and Welfare, Taoyuan, Taiwan

2 Division of Nephrology, Department of Internal Medicine, Taoyuan General Hospital, Ministry
of Healthy and Welfare, Taoyuan, Taiwan

Background: This study examines the association between body composition and dialysis
mortality.

Methods: From a total of 176 age-matched patients, the incidence rate of death for different
groups were 3.7, 7.8, 10.3 and 16.5 per 1000 person-months. After adjusting for continuous
variables, SMMI were independently associated with mortality. The difference between group A
and D was more significant in women than those in men after multivariate adjustment (AHRs:
7.465 vs. 1.682) (P = 0.035 and 0.553). The discriminative power of SMMI to predict 5-year
mortality were 0.700 for men and 0.750 for women, with the best cut-off value were 11.1 Kg/m2
and 8.4 Kg/m2

Conclusions: Low muscle mass was associated with dialysis mortality. Obesity with low muscle
mass was a predictor for dialysis death in women.

Key words: Mortality, Dialysis, Body composition parameters, Obesity, Low muscle mass
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The association between serum testosterone and mortality among elderly men
on hemodialysis
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Background: This study examines the associations between total testosterone levels and dialysis
mortality.

Methods: Elderly men who initiate hemodialysis in Taoyuan General Hospital from January 2012
to June 2017 were enrolled. We reviewed clinical characteristics, biochemical data from start of
dialysis and followed over a 5-year period after dialysis. Body composition parameters were
assessed 3 to 6 months after dialysis. Skeletal muscle mass index(SMMI) was defined by skeletal
muscle mass divided by squared height. We defined those with lowest tertile of testosterone
values as low testosterone group. Adjusted hazard ratios (aHRs) and 95% confidence interval
(95%CI) for mortality and cumulative survival curves were evaluated by Cox hazards model and
Kaplan Meier method. The discriminative power of SMMI and testosterone levels were
calculated according the area under the curve and the receiver operating characteristic curve
(AUROC).

Results: From a total of 137 elderly hemodialysis patients, the range of lowest, middle, and
highest tertile of testosterone values were < 6.25 nmol/L, 6.25 to 10.5 nmol/L and >10.5 nmol/L.
After multivariate adjustment other than SMMI, total testosterone levels at baseline was a
significant predictor for mortality (aHR(95%Cl): 0.79(0.70—0.91). The unadjusted and adjusted
c-statistics of SMMI vs. testosterone values to predict overall were 0.770(0.688 —0.852) vs.
0.779(0.691—0.866) and 0.855(0.812—0.886) vs. 0.812(0.744—0.856) (Ps < 0.05); whereas the
capacity of c-statistics were similar (y2 = 0.143 and 2.709 , Ps > 0.05)

Conclusions: Total testosterone value was a predictor for mortality. It was non inferior to SMMI
in predicting dialysis mortality

Key words: Mortality, Dialysis, Body composition, Testosterone, Low muscle mass
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Reduce the incidence of air entering the blood circuit tube during hemodialysis
treatment
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Temporal Trends and Risk Factors of Hypoglycemia in Patients with

Advanced Diabetic Kidney Diseases Transitioning to Dialysis
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1. Kidney Research Center, Chang Gung Memorial Hospital, Chang Gung University, School of
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Background: Rigorous glucose control is a key goal for the prevention of end stage renal
disease in patients with diabetic kidney disease (DKD). However, both loss of kidney function
and dialysis interfere with glucose homeostasis, which often leads to hypoglycemia. We aimed to
investigate the temporal trends of hypoglycemia in advanced DKD patients transitioning to
dialysis and ascertained the risk factors associated with hypoglycemia.

Methods: Using the Taiwan National Health Insurance Research Database, 46 779 advanced
DKD patients transitioning to dialysis (PD: 4216, HD: 42563) between 1997 and 2011 were
enrolled. We calculated the rates of hypoglycemia from 5 years before dialysis until 10 years after
the process.

Results: A gradual increase occurred in the hypoglycemic rate as time advanced before dialysis
initiation. The hypoglycemic rate (11.05%) peaked during the 1-year period before initial dialysis.
One year following the start of dialysis, the hypoglycemic rate remained high (5.88%) but rapidly
declined when compared with the predialysis periods. The hypoglycemic rates in the HD cohort
were not significantly different from that in the PD cohort, except during the first year of dialysis.
Multivariate analysis revealed that old age (>65 years), stroke, coronary artery disease,
congestive heart failure, and use of antidiabetic agents, especially insulin and sulfonylurea, were
associated with hypoglycemia.

Conclusions: Although hyperglycemia is the prime focus of attention during the management
of diabetic patients, physicians must divert their attention to hypoglycemia, which might prove to
be a cause for concern in advanced DKD patients, especially during the transition period.

Keywords: Hypoglycemia, diabetic kidney disease, dialysis
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Reduced infectious rate in temporary hemodialysis catheter by healthy quality
improvement program
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Higher Intradialysis Serum Phosphorus Reduction Ratio as a Predictor of
Mortality in Patients on Chronic Hemodialysis
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Background: Rapid shifting between extracellular and intracellular phosphorus can occur during
dialysis sessions, through which will cause an aberrant intracellular signaling in chronic
hemodialysis (CHD) patients. However, the impact of these intradialysis fluctuations of phosphorus
on clinical outcomes has not been examined. Therefore, we aimed to investigate the relationship
between intradialysis serum phosphorus reduction ratio (IDSPRR) and mortality in CHD patients.

Methods: This is a retrospective, observational cohort study to assess the prediction power of
IDSPRR (>0.63 vs. <0.63) on mortality in a total of 805 CHD patients. All these fatal events were
analyzed using the Cox proportional hazards regression model.

Results: After multivariable analysis, baseline IDSPRR which higher than 0.63 was significantly
predictive of all-cause mortality (hazard ratio [HR]: 1.58; 95% confidence interval [CI]: 1.10-2.26),
but not for cardiovascular (CV) mortality (HR: 1.41; 95% CI: 0.91-2.18). However, when time-
varied IDSPRRs were applied, a value greater than 0.63 was not only significantly predictive of all-
cause (HR: 1.74, 95% ClI: 1.16-2.63) but also CV (HR: 2.04, 95% CI: 1.23-3.40) mortality.

Conclusions: Therefore, high IDSPRR (> 0.63) is independently associated with increased all-cause
and CV mortality, which finding may implicate a negative impact of rapid intracellular phosphorus-
shifting on CHD patients.

Keywords: hemodialysis, phosphorus, intradialysis serum phosphorus reduction ratio, all-cause
mortality, cardiovascular mortality.
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Analysis the reasons of hyperphosphatemia and improvement of team work
care at Medical Center hemodialysis patients in 2016
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Dominant Polycystic Kidney Disease After Long-Term Hemodialysis: A
TWRDS study
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Background and aims:

Iron supplement is essential in cooperation with erythropoietin stimulating agent to maintain
hemoglobin levels in dialysis patients. However, patients with polycystic kidney disease (PKD)
have a higher endogenous erythropoietin level. Therefore, the recommended iron indices in PKD
patients may be different.

Methods: This is a cohort study from a nationwide population-based database, Taiwan Renal
Registry Data System (TWRDS), in which a total 84,219 patients underwent hemodialysis with
valid baseline iron profiles were enrolled in this study. Baseline and time-averaged cox regression
analysis method was designed to evaluate mortality risk stratified by their underlying disease
inherited polycystic kidney disease (PKD) or not. Primary outcome was 3-year all-cause mortality.
Our predictors were iron stores including serum ferritin level (ng/mL) and transferrin saturation
(TSAT, %).

Results:

A total 1346 PKD patients and the other 82873 non-PKD patients were surveyed. Mean age were
56.2113.2 and 61.7+13.5 years respectively, and duration of follow-up were 2.62+0.89 and 2.28%
1.04 years. In the fully adjusted model, mortality risk of ferritin >800 ng/mL (Hazard ratio (HR) =
1.51; 95% CI = 1.39-1.63) or transferrin saturation (TSAT) >50% (HR = 1.42; 95% CI = 1.26-1.60)
were significant higher among non-PKD patients compared to those in normal range of iron indices.
In addition, a U-shape curve between mortality and Ferritin/TSAT levels was observed in non-
PKD patients. However, these phenomenon was not detected in PKD patients.

Conclusions:

Iron stores among PKD and non-PKD patients acts differently on mortality. The guideline for iron
supplement or recommended serum ferritin level or TSAT should be considered individually
especially on PKD patients.

Keywords: Ferritin; Hemodialysis; Iron profiles; Polycystic kidney disease; Transferrin saturation
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Prognostic Factors of Continuous Renal Replacement Therapy in Critical
Children
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Background:

Continuous renal replacement therapy (CRRT) had become the preferred device for
hemodynamically unstable adults and pediatric patients. However, the study focused on the impact
of CRRT on clinical outcomes in critical pediatric remains limited.

Materials and Methods:

Pediatric patients underwent CRRT between 2011 and 2018 were retrospectively enrolled.
Patient with non-renal indications of CRRT, including inborn error of metabolism, hepatic failure,
drug overdose, were excluded. The demographic and clinical characteristics, laboratory data, dose,
duration, and efficacy of CRRT dosing, and outcomes were analyzed.

Results:

Seventy-five patients with male predominance (M:F=39:36) were enrolled. The mean age was
8.8+7.15 years old, of which, the youngest patient was 3 days old. Indications for CRRT were acute
kidney injury with complicated acid-base imbalance, electrolytes imbalance, and/or fluid overload.
The mean duration and replacement dosing of CVVH were 9.96+£12.5 days and 39.89+10.99
ml/kg/hr, respectively. The overall survival rate and renal survival rate were 46.67% and 71.42%,
respectively. High PRISM IV score, status post bone marrow transplantation, and respiratory
failure were significantly correlated with 90-day mortality. Logistic regression analysis
demonstrated that patients who had received bone marrow transplantation independently
associated with higher mortality. Among survivors, 10 of 35 had advanced chronic renal disease.
Hypofibrinogenemia prior to CRRT had a favorable renal outcome. No benefit evidence of high
replacement rate was found in this study.

Conclusion:

Patients who had received bone marrow transplantation was an independent risk factor of
mortality in pediatric CRRT patients. Hypofibrinogenemia was a favorable factor of renal outcome
among survivals.
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Backgound: Elderly patients who needed to receive hemodialysis is increasing around the world.
Hyponatremia is commonly encountered in elderly population and also in patients receiving
hemodialysis. It has been reported that hyponatremia is closely linked to mortality in uremic
patients. The aim of this study was to investigate the body composition of these patients and
identify the associated factors of hyponatremia in elderly patients on hemodialysis.

Methods: Seventy-seven uremia patient with age >65 years old were enrolled in this study. The
clinical data ware recorded and pre-dialysis laboratory data were collected and averaged for 12
months prior to the study. Measurement of body composition was performed 30 minutes before
mid-week hemodialysis session. The patients were then divided into three groups according to
the frequency of hyponatremia.

Results: The mean age of the subjects was 73.3 = 6.6 years and 38% were male. Mean sodium
level was 132.4 + 3.6. Based on the frequency of hyponatremia, 15.6% patients had persistently
normal serum sodium levels, 46.7% had fluctuated sodium levels and 37.6% had chronic
hyponatremia. Patients with chronic hyponatremia had significant higher prevalence of
hypertension but lower total body water, uric acid, calcium, and hemoglobin. In multivariate
study, serum sodium level was positively correlated with extracellular water, albumin but
inversely associated with hypertension.

Conclusions: Hyponatremia or fluctuation of sodium levels was very common in old aged
hemodialysis patients. Elderly patients with chronic hyponatremia had higher prevalence of
hypertension but was more anemic and with lower total body water. Poor nutrition status and
extracellular water overload may predict the development of hyponatremia.

Key words: hyponatremia, body composition monitor, hemodialysis, old age
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Background: Vascular access failure is associated with increased morbidity and mortality in
hemodialysis (HD) patients. Therefore, we aimed to identify novel biomarkers for other vascular
disease as an early predictor for stenosis or thrombosis of arteriovenous fistula (AVF).
Pentraxin-3 (PTX-3) had shown to be related to atherosclerosis and peripheral artery disease in
hemodialysis patients. Higher level of neutrophil gelatinase-associated lipocalin (NGAL) and
Chitinase-3-like protein 1 (CHI3L1) were both related to higher risks of cardiovascular events
and subclinical atherosclerosis in the patients whose estimated glomerular filtration rate (eGFR)
more than 30 ml/min per 1.73 m? We hypothesized that these 3 biomarkers may also be early
predictors for vascular access failure and all-cause mortality in the hemodialysis population.

Methods: This prospective observational study enrolled total 184 HD patients from 2016 to 2018.
We investigated the correlations between these biomarkers and future clinical outcomes. Plasma
level of PTX-3, NGAL and CHI3L1 were measured by ELISA assays. Clinical outcomes,
including percutaneous transluminal angiography, thrombectomy, revision, creation or bypass of
AVF and death were reviewed.

Results: Among 184 patients, mean age was 66.4+15.4 years old and 44% of those were male.
The rate of underlying diseases including Type 2 diabetes mellitus (DM), hypertension (HTN),
hyperlipidemia, coronary artery disease (CAD), congestive heart failure (CHF) and peripheral
arterial occlusion disease (PAOD) were respectively 49%, 85%, 21%, 32%, 22% and 5%. During
a 2-year follow-up period, 79 patients (42.9%) experienced thrombotic vascular events and 27
deaths (14.7%) occurred. Higher plasma level of PTX-3 was found in patients with thrombotic
vascular events compared with those without events (hazard ratio [HR], 1.096; 95% confidence
interval [CI], 1.001-1.200; p=0.049). Plasma level of CHI3L1 was higher in the group of patient
dead in 2 years, compared with those survived (HR, 1.008; 95% CI, 1.002-1.015; p=0.016).

Conclusions: In HD patient, plasma PTX-3 was associated with higher risks of hemodialysis
vascular access failure. In additionally, CHI3L1 was associated with higher risks of mortality in
HD patients, whereas NGAL level had not shown to related to thrombotic vascular events or
all-cause mortality.

Key words: Hemodialysis, Vascular access failure, Mortality, PTX-3, CHI3L1
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Serum Sclerostin Level is Negatively associated Bone Mineral Density in
Hemodialysis Patients
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Background: Sclerostin inhibition of Wnt/p catenin signaling pathway leads to decreased bone
formation due to impaired osteoblastogenesis and decreased osteoblast survival. As a Wnt
signaling pathway inhibitor, it is interesting to investigate whether sclerostin or dickkopf-1
(DKK1) level is correlated with bone mineral density (BMD) in hemodialysis (HD) patients.
Methods: Blood samples were obtained from 75 HD patients. BMD was measured by dual
energy X-ray absorptiometry of the lumbar vertebrae (L2-L4). Serum sclerostin and DKK1
concentrations were determined using a commercially available enzyme-linked immunosorbent
assays.

Results: Ten (13.3%) HD patients had osteoporosis, 20 patients (26.7%) had osteopenia, and 45
patients had normal BMD. Advanced age (P = 0.008), decreased height (P < 0.001), body weight
(P <0.001), body mass index (BMI, P =0.0012), waist circumference (P = 0.001), was associated,
while increase alkaline phosphatase (ALP, P = 0.019), urea reduction rate (URR, P = 0.006),
fractional clearance index for urea (Kt/V, P = 0.008), sclerostin level (P < 0.001), and female HD
patients (P = 0.001) was associated with lower lumbar T-scores. Multivariate forward stepwise
linear regression analysis with adjustment for the significant variables indicated that low serum
level of sclerostin (B = -0.546, adjusted R? change = 0.454; P < 0.001), female HD patients (p =
-0.288, adjusted R? change = 0.072; P = 0.0018), and advanced age (B = -0.216, adjusted R?
change = 0.041; P = 0.007) were significantly and independently associated with lumbar BMD
among the HD patients.

Conclusion: In this study, advanced age or female gender is associated with poor BMD, while
serum sclerostin level, but not DKK1, is negatively associated with BMD in HD patients.

Key words: bone mineral density, sclerostin, hemodialysis
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Background: Sarcopenia, defined as low muscle mass and strength, is highly prevalent in
patients undergoing chronic hemodialysis (HD). Angiotensin Il overexpression had been
recognized to impair skeletal muscle strength. Accordingly, angiotensin Il receptor blockers
(ARBs) potentially possess a muscle protective effect. This cross-sectional study aimed to
identify the factors associated with low muscle strength and to explore the relationship between
ARB use and muscle strength in chronic HD patients.

Patients and Methods: A total of 120 chronic HD patients, aged 63.3 + 13.2 years, were
included in this study. Basic characteristics, handgrip strength (HGS), body composition, and
nutritional status were assessed, and blood samples for biochemical tests were obtained. We
divided these participants into normal- and low HGS groups according to the consensus of the
European Working Group on Sarcopenia in Older People (EWGSOP).

Results: We observed that 78 (65.0%) patients had low HGS. In our cohort, we found that height
(r = 0.653; P < 0.001), weight (r = 0.496; P < 0.001), body mass index (r = 0.215; P = 0.020),
skeletal muscle index (r = 0.562; P < 0.001), albumin (r = 0.197; P = 0.032), and serum creatinine
(r = 0.544; P < 0.001) were positively and age (r = -0.506; P < 0.001), subjective global
assessment (SGA) score (r =-0.392; P < 0.001) and fractional clearance index for urea (Kt/V) (r
=-0.404; P < 0.001) were negatively correlated with HGS. According to our analysis, age (Odds
ratio, OR = 1.11, 95% confidence interval, 95% CI = 1.05-1.17, P < 0.001), HD duration (OR =
1.01, 95% CI = 1.00-1.02, P = 0.010), diabetes (OR = 13.33, 95% CI = 3.45-51.53, P < 0.001),
Kt/V (OR =1.61, 95% CI = 1.06-2.46, P = 0.027), and SGA score (OR = 1.19, 95% CI =
1.03-1.38, P = 0.017) were regarded as independent predictors of low HGS. In contrast, ARB use
(OR =0.25, 95% CI = 0.07-0.93, P = 0.039) was independently associated with preserved HGS in
chronic HD patients, after adjustment for multiple confounding factors.

Conclusion: Our study is the first report in chronic HD patients to indicate a potentially
protective effect of ARB on muscle strength. However, further longitudinal follow-up and
intervention studies are needed to confirm this finding.

Key words: muscle strength, angiotensin Il receptor blockers, hemodialysis
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Emergency Department Utilization among Patients receiving Maintenance
Hemodialysis
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1 Department of Medlcme National Taiwan University Hospital Jinshan branch, New Taipei City,
Taiwan; 2 Department of Health Care Management, National Taipei University of Nursing and
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National Taiwan University Hospital, Taipei, Taiwan.

Background:

End-stage renal disease (ESRD) is a growing global health concern with increased disease burden
and high medical costs. Utilization of the emergency department (ED) among dialyzed patients
and the associated risk factors remain unknown.

Methods:

This longitudinal cohort study was sampled from National Health Insurance Database in Taiwan.
Patients aged 19 to 90 years old with maintenance hemodialysis between January 1 to December
31, 2010 were recruited. We matched non-dialysis individuals by age, sex and Charlson
Comorbidity Index (CCI) as control group from the same data source. The utilization of
emergency department among enrolled individuals were identified in 2012. We used generalized
estimating equations with multiple variables adjustment to explore risk factors associated with
resuscitation in emergency department visits among all suffered patients.

Results:

One group of 2,985 individuals who received maintenance hemodialysis, and another group of
2985 patients that did not receive hemodialysis, between January 1, 2012, and December 31,
2012, were included in this study. There were 4,822 ED visits in the hemodialysis group, and
1,755 ED visits in the non-dialysis group. Analysis of multivariable generalized estimating
equations identified the risk associated with resuscitation during ED visits to be greater in
individuals who were receiving maintenance hemodialysis, aged 55 to 69 years or older than 70
years, hospitalized in the past year, and assigned first and second degree of triage.

Conclusions:
Patients receiving maintenance hemodialysis had higher ED utilization and a significantly higher
risk of resuscitation during ED visits than those without hemodialysis.

Keywords: hemodialysis; emergency department utilization
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Integrated Chinese and Modern Medicine Reduce the Cost of Hospitalization
In Hemodialysis Patients
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Lack of Polyfunctional Cytomegalovirus-specific T cells in Hemodialysis
Patients
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Background: Polyfunctional T cells are critical for maintaining protection against pathogens.
Patients with end-stage renal disease (ESRD) are at increased risks for infectious complications
and their T cell immunity against viruses may be impaired. The current study intends to
investigate the effects of renal disease on T cell immunity by analyzing T cell differentiation and
polyfunctionality response against cytomegalovirus (CMV), an ubiquitous pathogen.

Method: 21 healthy individuals and 47 patients with ESRD on maintainence hemodialysis (HD)
were enrolled in this study. All the donors were seropositive for CMV. Two CMV peptide pools
(IE1 and pp65) were used to stimulate PBMCs and four effector functions were measured by
multicolor flow cytometry (IL-2, TNFo, IFNy and CD107a) to identify polyfunctional T cells
(cells capable of four functions).

Result: The age of these two groups were similar (mean, 60 years old). We found that, in patients
with renal disease, especially the HD patients, there is a decrease in CD4+ and CD8+ TN cells
and an increase in CD4+ and CD8+ TEM or TEMRA cells. In addition, polyfunctional cell were
dramatically reduced in the HD population. Among healthy individuals and HD patients, CD4+
CMV-IE1-reactive polyfunctional cell frequencies were 2.0% and 0%, respectively (p=0.002).
The CD8+ CMV-pp65-reactive polyfunctional cell frequencies were 12.4% and 0.8% in the three
groups (p<0.001). Expression levels of PD-1 and CTLA-4 of CMV-specific polyfunctional T
cells were higher in HD patients than healthy donors.

Conclusion: HD patients are characterized by the loss of polyfunctional, CMV-specific T cells
and increased PD-1 expression. Whether impaired CMV-specific polyfunctionality contributes to
increased CMV disease after renal transplantation requires further study.
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Factors Accociated with Re-Puncture of Arterio-Venous Fistula in
Hemodialysis Patients
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Background: Chronic virus hepatitis is endemic in patients with end-stage renal disease (ESRD)
on dialysis in Taiwan. Limited data are available to compare long-term mortality between
HBV-only, HCV-only and HBV + HCV in ESRD dialysis patients. This longitudinal national
cohort study is aim to analyze the outcomes of ESRD dialysis patients in different chronic virus
hepatitis group.

Methods: A total of 2237 ESRD patients with chronic virus hepatitis who started dialysis
between 2000 and 2006. Follow-up was from dialysis initiation to death, dialysis cessation, or 31
December 2008. Cox proportional hazards models were used to identify mortality risk factor.

Results: The HBV-only group had 1037 patients, the HCV-only group had 1064, and the
HBV+HCV group had 136. The 1-, 5-, and 7-year cumulative survival rates were: HBV-only
group: 94.8%, 62.1% and 54%; HCV-only group: 90.6%, 52.5% and 71.9%; and HBV+HCV
group: 91.7%, 55.1% and 44.4%. Multivariate analysis showed no significant differences in the
mortality rate between groups. The mortality rate of patients with liver cirrhosis (LC) was double
that of patients without LC (HR: 2.07, 95% CI: 1.77-2.41).

Conclusions: Comorbid LC was the most important independent predictor of mortality no matter
any different chronic virus type in ESRD dialysis patients. More attention should be paid to
prevent progression to LC in ESRD dialysis patients with chronic virus hepatitis.
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Depression in ESRD Dialysis Patients
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Background: While depression has been associated with adverse outcomes in patients with
end-stage renal disease (ESRD), studies investigating the association between depression and
outcomes are scarce. This longitudinal study tapped Taiwan National Health Insurance Research
Database to follow the occurrence of psychotic episodes, suicide attempts, and mortality after
initiation of dialysis in patients with depression.

Methods: A total of 67,993 incident ESRD dialysis patients were enrolled. They were stratified
into mild depression, major depression and no depression. Major outcomes were mortality,
psychotic episodes, and suicide attempts after start of dialysis. They were followed-up from the
first dialysis until death, the end of dialysis, or December 31, 2008, the end of the follow-up
period. Cox proportional hazards models were used.

Results: 1036 of these patients were diagnosed as being depressed in pre-ESRD stage and
received medical assistance. Of these patients, 585 had mild depression and 451 had major
depression. Patients without depression had 1-, 3-, and 7-year cumulative survival rates of 93%,
77%, and 45%, respectively; those with mild depression 89%, 68%, and 42%, respectively; and
those with major depression 88%, 56%, and 36%, respectively (log-rank test: P <0.001). Mild
depression was associated with a 26% higher death risk (HR: 1.26, 95% CI: 1.11-1.42); major
depression with a 51% higher death risk (HR: 1.51, 95% CI: 1.31-1.73). In addition, patients with
mild depression had 2.79 times the risk of psychotic episodes (HR: 2.79, 95% ClI: 2.22-3.49) and
6.13 times the risk of suicide attempt (HR: 6.13, 95% CI: 3.24-11.61). Patients with major
depression had 5.66 times the risk of psychotic episodes (HR: 5.66, 95% CI. 4.66-6.88) and 3.31
times the risk of suicide attempt (HR: 3.31, 95% CI: 1.23-8.95).

Conclusions: Depression was strongly associated with mortality, psychotic episodes, and suicide
attempts in ESRD dialysis patients.
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Abdominal Aortic Calcification Score can Predict Future Coronary Artery
Disease in Hemodialysis Patients: A 5-Year Prospective Cohort Study
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Background

Abdominal aortic calcification (AAC) has been known to be associated with cardiovascular
mortality in hemodialysis. However, the association between AAC and future coronary artery
disease (CAD) occurrence is not clear. We aimed to clarify the association of AAC severity and
the occurrence of future CAD events in hemodialysis patients.

Methods

Hemodialysis patients were recruited in this prospective cohort study. AAC severity was
quantified by AAC score, which was measured by lateral lumbar radiography. We used receiver
operation curve (ROC) analysis to find the cutoff AAC value for CAD prediction. CAD-free
survival was analyzed by Kaplan-Meier study.

Results

There were 303 patients recruited for study with a median (interquartile range) follow-up of 95
(65-146) months. The AAC score in patients with occurrence of new CAD [9 (3-15.25), n=114]
was higher than in patients without new CAD occurrence [5 (1-9) n=189], p<0.001]. Multivariate
hazard ratio of AAC score for CAD was 1.039 (p=0.016). ROC study showed that an AAC score of
5.5 had a sensitivity of 0.658 and a specificity of 0.587 in the prediction of new CAD occurrence.
Patients with AAC score above 5.5 had significantly higher cumulative incidence of CAD than
patients with AAC score below 5.5. Age, diabetes, prior history of CAD, and longer dialysis
vintage were major factors associated with higher AAC score.

Conclusions

AAC score can predict the occurrence of future CAD events in HD patients. The best cut-off
value of AAC score is 5.5. AAC score greater than 5.5 is a reliable abdominal aortic calcification
marker, and can predict future CAD in ESRD patients. Major contributive factors for higher AAC
score were age, presence of diabetes, prior history of CAD, and longer dialysis vintage.

Keywords: Abdominal aortic calcification, coronary artery disease, hemodialysis
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Dialysis from a Patient Interview Survey in Taiwan
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ABSTRACT

Objectives: The total medical (economic) costs of haemodialysis (HD) and peritoneal dialysis
(PD), including direct medical costs, out-of-pocket (OOP) costs, and productivity losses, have
become an important issue. This study aims to compare the direct non-medical costs and indirect
medical costs of both modalities in Taiwan.

Design and Setting: This multicentre study included cross-sectional interviews of patients over
20 years old and articulate, who had been continuously receiving long-term HD or PD for more
than three months between April 2015 and March 2016. Mann-Whitney U test, Wilcoxon rank
sum test, and 1,000 bootstrap procedures with replacement were used for analysis.

Outcome measures: Differences in OOP costs and productivity losses.

Results: There were 308 HD and 246 PD patients available for analysis. HD patients had
significantly higher monthly OOP costs than PD patients after bootstrap procedures (NTD 5,912
vs. NTD 5,225, p<0.001; NTD, New Taiwan Dollars; 1 US Dollar = 30 NTD). Compared with
PD patients, HD patients had higher monthly productivity losses after bootstrap procedures (NTD
14,150 vs. NTD 11,611, p<0.001), resulting from more time spent seeking outpatient care (HD,
70.4 hours vs. PD, 4.4 hours, p <0.001) and time spent by family caregivers for outpatient care
(HD, 66.1 hours vs. PD, 6.1 hours, p <0.001). The total costs per patient-month of HD and PD
modalities, including OOP costs and productivity losses were NTD 20,062 and NTD 16,836,
respectively.

Conclusions: The HD modality has higher OOP costs and productivity losses than the PD
modality in Taiwan.

Keywords: cost, haemodialysis; out-of-pocket cost; peritoneal dialysis; productivity loss
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Investigation of Acoustic Cardiography Parameters Before and After
Hemodialysis

ML EY Fht? 2o 2 sEdrse? Mg 2

Szu-Chia Chen'?, Jiun-Chi Huang'?, Pei-Yu,Wu'?, Jer-Ming Chang?, Hung-Chun Chen?
B 2ol EFN P FRFE L R R FRTEN O

Department of Internal Medicine, Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung
Medical University*; Division of Nephrology, Department of Internal Medicine, Kaohsiung
Medical University Hospital?

Background: End-stage renal disease (ESRD) is a major healthcare problem worldwide, and
cardiovascular (CV) disease is a major cause of mortality in this population. Acoustic
cardiography is a new technique which synchronizes cardiac auscultation with electric
information to detect and characterize heart sound. Acoustic cardiography is an useful tool to
identify heart failure earlier. The aim of this study is to investigate parameters of acoustic
cardiography in the hemodialysis (HD) population.

Materials and Methods: This study enrolled 162 maintenance HD patients between October
2016 and April 2018. Demographic, medical, and laboratory data were collected. Acoustic
cardiography was performed before and after HD to assess the parameters including S3, S4, SDI,
EMAT and LVST.

Results: The mean age was 60.4 £ 10.9 years, and 86 (53.1%) patients were men. The dialysis
vintage was 8.2 (25th—75th percentile range, 3.9-13.8) years. The mean albumin was 3.9 £ 0.3
g/dL, the mean PEP/ET was 0.3 + 0.1 and the mean ankle-brachial index (ABI) was 0.95 + 0.20.
Before hemodialysis the mean S3 was 2.8 + 1.3, the mean S4 was 4.9 £ 2.0, the mean SDI was
3.7 £ 1.6, the mean EMAT was 90.9 + 15.7 ms and the mean LVST was 331.8 £ 37.5 ms.
Multivariate linear regression analysis showed the EMAT/LVST before hemodialysis was
negatively associated with serum albumin level (B = -0.076; 95% confidence interval (Cl) =
-0.129 , -0.024; p = 0.004) and ABI (B = -0.115; 95% CI =-0.204, -0.026; p = 0.003). The
EMAT/LVST before hemodialysis was positively associated with PEP/ET (p = 0.278; 95% ClI
=0.100 - 0.456; p = 0.001).

Conclusions: The EMAT/LVST before hemodialysis may be positively associated with PEP/ET
in ESRD patients and EMAT/LVST and PEP/ET were related to left ventricle function. Besides,
lower albumin and ABI level may increase the EMAT/LVST.

Key words: Acoustic Cardiography Parameters, ESRD, Before and After Hemodialysis
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Background: Cardiovascular disease is the major complication in patients with end-stage renal
disease (ESRD). Peripheral arterial disease (PAD) is one of the important manifestations of
systemic atherosclerosis and is related to poorer quality of life among patients with ESRD. PAD
is usually evaluated and defined by an ankle-brachial index (ABI) < 0.9. In the study, we
examines whether ABI is a predictive factor for ischemic stroke (1S) among hemodialysis patients
in a 7-year follow-up.

Methods: 84 patients were enrolled. Data collection included chart reviews and assessments of
laboratory records. ABI was assessed in January 2009. PAD is defined when ABI is < 0.9.

Results: Mean age of study patients was 60 + 12 years. The female/male ratio was 50/34. Mean
values for ABI were 0.98+0.21at study entrance. 23 patients were PAD. 28 patients were IS in the
7-year follow-up period. In univariate COX regression analysis, age (HR:1.065, 95%
Cl:1.030-1.102, p<0.001), 7-year averaged serum phosphate levels (HR:0.473, 95%
CI1:0.306-0.730, p=0.001) and ABI (HR:0.035, 95% CI;0.009-0.145, p<0.001) were risk factors
for IS. In multivariate COX regression analysis for significant variables in univariate analysis,
ABI (HR:0.058, 95% CI:0.012-0.279, p<0.001) and 7-year averaged serum phosphate levels
(HR:0.625, 95% CI:0.404-0.968, p=0.035) remained the risk factors for IS. The risk of IS in
patients with PAD increased 3.783-fold more than patients without PAD (HR:3.783, 95%
Cl:1.731-8.269, p=0.001).

Conclusion: The study shows that patients with low ABI values are at high risk of developing IS.
Patients with PAD have about 3.8-fold risk of IS compared with patients without PAD in the
7-year follow-up.

Keywords: Peripheral arterial disease; ankle-brachial index; ischemic stroke
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Correlations between Osteoporosis Markers and Biochemical Parameters in
Hemodialysis Patients
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Patients with polycystic kidney disease undergoing peritoneal dialysis:
A longitudinal analysis
Blss sz 4 v F 3248 s8R R ~ 28 a4
Yi-Ying Chen,Chien-HsiuLiu,Huang-Yu Chuan,Ben-Chung Cheng,Chien-HsingWu,Chien-Te Lee
FE AL EFR TR
Division of Nephrology, Department of Internal Medicine, Kaohsiung Chang Gung Memorial
Hospital, Kaohsiung, Taiwan
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The safety of urgent-start peritoneal dialysis: a single center experience
HEF FIEERE BAH D LY PIE kP>

Lin CY, Yang HY, Hung CC, Chen YC, Tian YC, Yang CW, Chang MY*
FARLFR TRP L TR

Kidney Research Center, Chang Gung Memorial Hospital, Linkou, Taiwan

Background: Significant interest in the practice of urgent-start peritoneal dialysis (PD) is increasing
internationally, with several observational studies supporting the safety, efficacy, and feasibility of
this approach. Before September 2017, our incident PD patients typically admitted to the hospital
and started PD therapy 10 days after catheter insertion if possible. All PD catheters were placed by
surgeons, using the laparoscopic method. To decrease the length of hospitalization and avoidance
of temporary hemodialysis initiated with a hemodialysis catheter, we modified our urgent start PD
protocol and the patients started PD therapy with a shorter break-in period (usually 5 days after
catheter insertion) since September 2017. We describe our experience of developing an urgent-
start PD program in a single center.

Methods: This is an observational cohort study included all patients who initiated PD in our unit
from September 2017 to August 2018. All patients receive intermittent, low-volume PD exchanges
started with 500 mL dwell volumes and 100 mL increase per day. Dwell times were 2 hours in the
beginning and increased gradually. The primary outcomes were early complications within 4 weeks
following PD commencement.

Results: A total of 76 incident patients were enrolled. Seventy (92%) patients started PD within
14 days after catheter insertion. Forty-six (60%) patients commenced PD within 5 days after
catheter insertion. The rate of peri-catheter leak was 10.5 % (8/76) and all peri-catheter leaks
occurred in patients commencing PD within 7 days after catheter placement. However, all peri-
catheter leaks were resolved after suspending PD for a few days without surgical intervention. No
patient discontinued PD within four weeks. There was no significant difference of the rates of
leakage, peritonitis, technique failure, or mortality between the urgent-start group compared to the
historical control group.

Conclusions: Urgent-start PD has acceptably low early complication rates. Urgent-start PD is a
safe and practicable approach. The effects of long-term technique survival and possible economic
advantages need further study. Close collaboration with the surgical team is important to minimize
the occurrence of possible complications.
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Icodextrin improves metabolic and fluid management in peritoneal dialysis
patients
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Kao CT, Kao MT, Lai CP, Chen HJ!, Yang YH?, Kao YC!

,p_,ja‘—?gfm B A TR %ﬁﬁi NE TRt R 1

Division of Nephrology, PD center!, Cheng-Ching Hospital, Taichung City, Taiwan

Background

Many studies have suggested clinical benefits of Icodextrin in peritoneal dialysis (PD) patients
regarding fluid management, glycemic control and metabolic improvement. However, we do not know
how the clinical influences of Icodextrin in our patients.

Objective

To analyze the effects of Icodextrin on metabolic and fluid control in PD patients.

Material and method

We performed a retrospective analysis of all incident and prevalent PD patients (N = 51) receiving PD
from January 2013 to Aug 2018. All patients’ demography, comorbidities, the laboratory data and
outcome were obtained from the medical records. Among these 27 patients who had prescribed
Icodextrin for more than 1 year, and remaining 24 patients used glucose base solution. Patients were
administered an overnight or daytime dwell of 1.5 or 2.0L of 7.5% Icodextrin-containing solution. At
baseline and 3, 6, 9 and 12 months after the start of lcodextrin, non-fasting blood was drawn at the
clinic for measurement of plasm glucose, glycated hemoglobin (HbA1C), serum total cholesterol and
triglycerides level as well as routine CT ratio, body weight, ultrafiltration and blood pressure. (Table
1)

Result

During Icodextrin treatment, HbAL1C level was decreased, but no significant change from 7.2% to
6.84% (P=0.174). Obviously decreasing in blood sugar was observed, from 181.07 mg/dl to 146.22
mg/dl (P=0.042) (Figurel). Total cholesterol was lower significantly, from 191.74 mg/dl to 167.07
mg/dl (P<0.033). Triglycerides value was decreased from 164.67 mg/dl to 136.22 mg/dl (P=0.234) but
the value was not meaningful. (Figure2). Ultrafiltration (UF) was higher (1.14 L/day, p < 0.002) than
the baseline. CT ratio and blood pressure were reduced but without significance. (Figure3)
Conclusion

In our findings, Icodextrin represents a significant advantage in the management of PD. Improvement
in metabolic control and optimization of fluid management. In addition, the possible benefit of
cardiovascular outcome in diabetic patient needs further studies.
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Prophylactic antibiotic reduces the risk of peritonitis after invasive

gynecologic procedures
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Pei-Yi Fan, Ming-Jen Chan, Ming-Yang Chang, George Kuo

Department of Nephrology, Kidney Research Center, Linkou Chang Gung Memorial Hospital,
Chang Gung University, College of Medicine, Taoyuan, Taiwan

Background

Peritonitis is an important complications after invasive procedures in PD patients. Previous
studies of peritonitis after gastrointestinal endoscopy showed a reduced risk of peritonitis with
prophylactic antibiotics, however, little is known about invasive gynecologic exam, such as
hysteroscopy. This study focuses on the clinical presentation, outcome and effect of prophylactic
antibiotics.
Methods

A retrospective study during 2005 to 2015 in a tertiary medical center. We identified patients
who received peritoneal dialysis and invasive gynecologic procedures. We collected the
demographic and clinical information from the electronic health information system. Any use of
prophylactic antibiotic and the outcome of peritonitis were recorded.
Results

Total 26 gynecologic procedures were performed in 18 PD patients, and among them, 7
episodes of peritonitis occurred after invasive gynecologic procedures in 6 patients. The
pathogens were diverse (group B Streptococcus, group D streptococcus, E. coli, and
Enterococcus). All 7 episodes of peritonitis were successfully treated with intraperitoneal
antibiotics without recurrence, technique failure or mortality. The odds ratio of peritonitis in
non-prophylactic group is 24.1 compared with those received prophylaxis.
Conclusion

The use of prophylactic antibiotic reduce the risk of peritonitis after invasive gynecologic
procedures.

Keyword: prophylactic antibiotics, peritoneal dialysis, gynecologic procedures, hysteroscopy,
peritonitis
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Comparisons between peritoneal dialysis patients with and without liver
cirrhosis

AFE P Ma T ZRE F I AR f2® FaEgg

Mei-Chen Chao, Terry Ting-Yu Chiou, Chao-Chuan Lee, Huang-Yu Chuan, Ben-Chung Cheng,
Chien-Hsing Wu, Chien-Te Lee
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Division of Nephrology, Department of Internal Medicine, Kaohsiung Chang Gung Memorial
Hospital, Chang Gung University College of Medicine

Background:

A i« (liver cirrhosis) ¥ & & Bk 5 J0k ~ p # w FHE L S HF G RE 0 ¥ -
SR T g vE - mfﬁ] 7 AR AR KRB TR G 4 L B R W TRA F OR
Mok s LB SR >4 FF ?Pﬁiizﬁ*ﬂﬁf RO f’bﬁ%ﬁ'ﬁ%’ € # 24 (PD)
i A g g (HD) o Al (8 g Un i & FE TS 300 § 3 4 > e g LSBT
LR ST -

Methods:

AT ST 4 8 BT R 2 TR dp th 2 e B AL R 0 RO jis § A PD2
ﬁHDféir}ﬁ}%& ° 2 $2001# 1201897 30p 1k £ 13124 > e ik = FES 2 MFA 1 ey 4 23
Ao Bk P bRGE AEL 2 OTH L ePDs 4 294 (39.1%) 0 19 I PDHEHDI R 14 4
(60.9%) - 3N RFe FHFRREF R34 (214%)~ P FFRAAL (28.6%)~ B 4 &
B2+ (14.3%)~ P F1 R 24 (14.3% )~ 7#= 34 (21.4% ) ¥ RPD/SFHPFE & ~ B8 ~
i X o SRR LTS F A S S @HDIR R 8 2 TRk dpth o A 4T H B TR
Fathenip B o

Results:
FE & BT 1 chPDys A 1234 5 L9 d G 554113k > § 4111617 T in g £ 4TS
+3.8%F o A7 @HD% - & 2 B 7 T#PD:J]% Lehid R teBR 2 A PR 0 ¢ EHDR 4 i
eriCreatinine (8.62 vs. 13.49, P=0.029) » i Aﬁ eriHemoglobin (11 vs. 11.5, P=0.77) ~ Albumin
(3.69 vs. 3.3, P=0.09) ~ Calcium (9.3 vs. 9.6, P=0.64) ~ Phosphorus (6.9 vs. 3.85, P=0.053) ~
GPT(23vs. 27,P=058) » * m kg x A £ - & E’_}}% ANFER L GIE(S w E I F WA o éié"ﬂi;i,HD:)}%
Ao 45 BPDIS R PFEEHDI SR A 2 ek T R A F 2L R EREFEL L
B A AT EFA S TR 4 2 S A 0 f SRR g 4 U 4 5 158
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Tiog 4 gt =l (L51=x vs. 1.23%, P=0.029) > & ‘5 4 Fe 4R 1 ERABMELAESS
#]48.(71.4% vs.55.5%) °
Conclusions:
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The impact of frailty and assistance on overall survival of patients on
peritoneal dialysis
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Yun-Tung Chen, MD?, Chun-Wu Tung, MD, PhD?, Yung-Chien Hsu, MD?, and Chun-Liang Lin,
MD, PhD?!
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!Department of Nephrology, Chang Gung Memorial Hospital, Chiayi, Taiwan

Background: Peritoneal dialysis (PD) exchanges require aseptic techniques. Patients with frailty
are often difficult to perform these procedures precisely and may need assistance. However, there
are limited researches studying the clinical relevance of frailty and assistance in patients on PD.
Therefore, the aim of this study is to investigate the impact of frailty and assistance on survival
results among PD patients.

Methods: In this retrospective study, all-cause mortality was recorded in a cohort of 269 PD
patients at Chiayi Chang Gung Memorial Hospital followed from September 1995 to January 2018.
Karnofsky Performance Status (KPS) was used for assessing the status of frailty at enrollment. We
defined baseline KPS score =70 as high KPS and KPS score <70 as low KPS. Patients who
executed all exchange procedures by themselves or needed assistance from others (family or
caregivers) were further analyzed.

Results: The average age and hemoglobin were lower, but average BUN was higher in the high
KPS group. Patients with high KPS had better overall survival than those with low KPS (unadjusted
OR, 5.012, 95% CI: 2.666-9.423; age- and sex-adjusted OR, 3.314, 95% ClI: 1.576-6.967). Patients
were further divided into 4 groups: (1) high KPS without assistance (n=178); (2) low KPS patients
without assistance (n=29); (3) high KPS with assistance (n=12); (4) low KPS with assistance
(n=50). Kaplan-Meier survival analysis demonstrated the best overall survival in patients of high
KPS without assistance. Notably, we found no statistical difference in all-cause mortality between
patients with high KPS with assistance and those with low KPS (adjusted OR, 0.821, 95% CI:
0.232-2.898).

Conclusions: Overall, patients with high KPS had better survival. However, patients with high
KPS but relying on the assistance of others had poorer survival outcomes which were similar as
those lacking self-care abilities.
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Positive Correlates of Serum Sclerostin Level and Association with Central

Arterial Stiffness in Patients with Peritoneal Dialysis
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School of Medicine, Tzu-Chi University, Hualien, 2Divisions of Nephrology, Dalin Tzu-Chi
General Hospital, Chiayi County, Division of Nephrology, Buddhist Tzu-Chi General Hospital,
Hualien, Taiwan

Background: Wnt/B-catenin signaling pathway is involved in the development of vascular
calcification and atherosclerosis. The aim of this study was to evaluate the relationship between
serum Wnt pathway inhibitors (sclerostin and dickkopf-1) on central arterial stiffness by
measuring of carotid-femoral pulse wave velocity (cfPWV) values in patients with peritoneal
dialysis (PD).

Methods: Fasting blood samples were obtained from 72 PD participates in the study.
Carotid-femoral pulse wave velocity was measured by a validated tonometry system. cfPWV
values of > 10 m/s were used to define the high central arterial stiffness group, while values < 10
m/s were regarded as the control group, according to the ESH-ESC 2013 guidelines. Serum
sclerostin and dickkopf-1 levels were measured using a commercial enzyme-linked
immunosorbent assay Kit.

Results: Twenty-one patients (29.2%) had high central arterial stiffness and were of older age (p
= 0.007) and had longer PD vintage (p = 0.031), higher diastolic blood pressure (p = 0.034),
fasting glucose (p = 0.011), C-reactive protein (p = 0.015) and sclerostin levels (p < 0.001)
compared to subjects with control group. Multivariate logistic regression analysis of the factors
significantly associated with central arterial stiffness revealed that sclerostin (odds ratio: 1.083,
95% confidence interval: 1.007-1.164, p = 0.031) was the independent predictor of central
arterial stiffness in PD patients. Multivariate forward stepwise linear regression analysis also
showed that sclerostin level (B = 0.463, p < 0.001) was positively associated with cfPWV values
in PD patients.

Conclusions: In this study, serum sclerostin level, but not DKK1, was proved to be involved in
the pathogenetic process of central arterial stiffness in PD patients.

Key words: Central arterial stiffness, Dickkopf-1, Peritoneal dialysis, Sclerostin
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Effects of interventions on Reduce Hyperphosphatemia Rate in Peritoneal

dialysis Patients
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The effect of renal replacement therapy education for Cr.=8 patient to
Increasing PD penetration rate
EX P L REE B E KA KT BhE EER mAY
Lin Yen-Chuan! Wu Chia-Lin?> Wu Feng-Mei® Lin Hsiu-Yen! Chang Yi-Hua! Hsu Chun-Yan!
Tai Huei-Fong* Chen Yun-Fang!
PARE 0 AFRF R RS TR
!Changhua Christian Hospital Department of Internal Medicine,Division of Nephrology & CAPD
room

ZDivision of Nephrology, Department of Internal Medicine, Changhua Christian Hospital,
Changhua, Taiwan

*F

Y FFT 0 & R ATHRIFH T 0 FEET AT A e P XD 50 2016 £ & i T
7§ 7030 4 o FEETEEE ¥ { 46 2012 £ 375 £ £ b 2 3| 2016 #1425 A
BRI BT B P hpEiTp A B0 TIEREE-L L 42708 B RS 4 R 5 32104
B Pt RiRAREEITSTETR O F R URIESE T A eihs £ o FRimE
Pz—- > PenEFFFRaR ST s Lo

2018 # AP T HBEF LR S HRPFR > F EE SR A KT 0 BXEW
HA70 5 2016 £ 5 18.79% 0 2017 # 5 18.3% > WAL TR A EH LS T GRS T
o STRPBIFERAGHEFAER R ITR TS LS IBRE A I 24k 0
HRFARNMITHER L AL LA B 5L FENHRS 67 Er L. E o AR
MoA ST ¢ o 44 Cr=8mgldl s B R SRR R g e R 2
LA T o
E

$-4F Stage V B2 T %A B & B b Fyep T Cr.=8.0mgldL 2 s B > AR TR R E

ARG EFAGN O PEN Y EEZRETRBZ B R A AT 2 R T AT
SATEIET S B b A S I T OISR T AR ISR SRS S o B
o BB RTR R AR B F R W A T o AR TR MR T R R 4
SER DI BE LI HXAREFHLERT f1p 2 S &8 £ gt
5 o (=)
E5

32018 & 9 7 ARRMUEEAT Y CATH R £ 40 o 4P 2016 £ 2 35 4 2017 &2 34
A G P EERIGe o ¥ 0b > PD ¢t 3G o0 4 8 2016 2 18.7% ~ 2017 # 2. 18.3% » 2018 # 3
4v 24.8% - (% - )

ik A
SF .

Tk BT R A R DT SRR 2 R T A SR R TS T e
B BAR > AR TR s T R R4 BB o A sty Stage V ST
% Cr.=80mg/dL 2 5 & > fﬁfﬁf#—’-’g@ﬁé WinhL ER+p 2 H% > N2 ERF DR
o AP R PR 2 T AR R FREHGTR > R op B HEREITRG F
e TSR R R I T R R e R R ETASTH N
Pens REATL R ST A o A s BT FRPITEAT ke

%



C076

E 2 v RS R R AN & g SRR

The Effect of Rectus Sheath Tunneling Method for Inserting a Peritoneal

Dialysis Catheter
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2Division of Nephrology, Department of Internal Medicine, Changhua Christian Hospital,
Changhua, Taiwan

Purpose:

Rectus sheath tunneling, also described as extraperitoneal or preperitoneal tunneling, has been a
way to maintain a pelvic orientation and prevent catheter migration. Laparoscopy has been
applied by many adult and pediatric surgeons for insertion of PD catheters as well as for salvage
of malfunctioning catheters. The primary causes of catheter dysfunction are
compartmentalization from adhesions, catheter tip migration into the upper abdomen and omental
wrapping or entrapment. We evaluate outcomes of patients underwent laparoscopic PD
implantation with a new preperitoneal tunneling method for inserting a peritoneal dialysis
catheter, there by lessening surgical complications.

Methods:

This technique was used in 156 cases from October 2013 to December 2017 and followed up
until June 2018 total 54 months.(Tablel) The procedure was performed laparoscopic under
general anesthesia(156 cases) by one surgeon. All the catheters were double-cuff catheter.
Patients were in the range of 10 — 92 years old with the average of 51.5 years. There were no
perioperative complications in any of the patients. Flow of the fluid was also satisfactory in all
patients after operation.

Results:

From October 2013 to December 2017, 156 PD catheters were inserted for patients (87men and
69 women) using new preperitoneal tunneling method. There was 43 patients (25 men and 18
women) had 54 episodes catheter related dysfunction. There was catheter migration(16
episodes),omental wrap(5 episodes),hernia(20 episodes) ,leak(4 episodes)Bleeding(3 episodes)
and exit site leak(6 episodes). Patients were in the range of 10 — 92 years old with the average of
51.5 years(Table2).

Catheter migration was observed , the average time after the operation was 12 monthly .14
patients continue their peritoneal dialysis only 1 patient refer to HD and 1 patient was expired.
Follow-up lasted for 54 months and all the patients were monitored until June 2018.

Conclusion
In our observed preperitoneal tunneling method for inserting a peritoneal dialysis catheter is
effective in decrease catheter migration and there is also very low probability of omental
wrapping, fluid leakage. We need subsequently observed to define the effect of minimize catheter
dysfunction.
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Factors Influencing Vitamin D Supplementation on Serum 25-Hydroxyvitamin
D Status in Chronic Peritoneal Dialysis: A Two-Years Prospective Study
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Enhance the Effectiveness of Blood Phosphorus Control in Peritoneal Dialysis
Patients
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Serum Osteopontin Level is Positively associated with Central Arterial
Stiffness in Patients with Peritoneal Dialysis
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Division of Nephrology, Buddhist Tzu Chi General Hospital, Hualien, 2Dvision of Nephrology,
Department of Medicine, Hsin-Jen Hospital, New Taipei City, *School of Medicine, Tzu Chi
University, Taiwan

Background: Osteopontin (OPN) is generally regarded as a proinflammatory and proatherogenic
molecule and is associated with atherosclerosis. The aim of this study was to evaluate the
relationship between serum OPN on central arterial stiffness by measuring of carotid-femoral
pulse wave velocity (cfPWV) values in patients with peritoneal dialysis (PD).

Methods: Fasting blood samples were obtained from 70 PD participates in the study.
Carotid-femoral pulse wave velocity was measured by a validated tonometry system. cfPWV
values of > 10 m/s were used to define the high central arterial stiffness group, while values < 10
m/s were regarded as the control group, according to the ESH-ESC 2013 guidelines. Serum OPN
levels were measured using a commercial enzyme-linked immunosorbent assay Kit.

Results: Twenty-two patients (31.4%) had high central arterial stiffness and were of older age (P
= 0.001) and had longer PD vintage (P = 0.024), higher C-reactive protein (P = 0.005) and OPN
levels (p < 0.001) compared to subjects with control group. Multivariate logistic regression
analysis of the factors significantly associated with central arterial stiffness revealed that OPN
(odds ratio: 1.044, 95% confidence interval: 1.020-1.069, P < 0.001) and PD vintage (odds ratio:
1.027, 95% confidence interval: 1.007-1.047, P = 0.009) were the independent predictors of
central arterial stiffness in PD patients. Multivariate forward stepwise linear regression analysis
also showed that OPN level (B = 0.477, adjusted R? change = 0.269, P = 0.001) was positively
associated with cfPWV values in PD patients.

Conclusion: In this study, serum OPN level was proved to be involved in the pathogenetic
process of central arterial stiffness in PD patients.

Key words: osteopontin, central arterial stiffness, peritoneal dialysis, carotid-femoral pulse wave
velocity
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Association of Aortic Arch Calcification and Cardio-Thoracic Ratio with
Renal and Cardiovascular Outcomes in Chronic Kidney Disease
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Background. Vascular calcification and cardiomegaly are highly prevalent in chronic kidney
disease (CKD) patients, however the association of the combination of aortic arch calcification
(A0AC) and cardio-thoracic ratio (CTR) with clinical outcomes in patients with CKD is not well
investigated. In this study, we investigated whether the combination of AoAC and CTR is
independently associated with estimated glomerular filtration rate (eGFR) slope, overall and
cardiovascular mortality in CKD stage 3-5 patients.

Methods. We retrospectively determined AoAC and CTR by chest X-ray in 568 CKD patients
who underwent regular follow-up at outpatient department. Multiple stepwise logistic regression
analysis was used to identify the factors associated with eGFR slope < -3 ml/min/1.73m?/year,
and linear regression analysis for eGFR slope. Associations between the study groups and overall
and cardiovascular mortality were assessed using multivariate forward Cox proportional hazard
analysis.

Results. We stratified the patients into four groups according to a median A0AC score of > or <4
and CTR > or <50%. Those with an AOAC >4 and CTR > 50% (vs. AOAC score <4 and CTR <
50%) were associated with eGFR slope < -3 ml/min/1.73m?/year (OR, 5.549, 95% Cl, 2.866 to
10.747; p <0.001), and cardiovascular (HR, 3.254; 95% CI, 1.066 to 9.927; p = 0.038) mortality
in multivariable analysis, but not with overall mortality (p = 0.090). Besides, A0AC
(unstandardized coefficient = -1.053; 95% CI, -1.367 , -0.738; p < 0.001) and CTR
(unstandardized coefficient f= -0.060; 95% CI, -0.110 , -0.010; p = 0.0 19) were independently
associated with eGFR slope.

Conclusion. The combination of increased AOAC and cardiomegaly was associated with rapid
renal progression and increased cardiovascular mortality in patients with CKD stage 3-5 patients.
Therefore, we suggest that evaluating AOAC and CTR on plain chest radiography may be a
simple and inexpensive method for detecting clinical outcomes in CKD patients.

Key words: aortic arch calcification, cardio-thoracic ratio, eGFR slope, overall and
cardiovascular mortality, chronic kidney disease
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Effects of Prophylactic Antibiotics before Colonoscopy in Peritoneal
Dialysis Related Peritonitis
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Assessment of Health Literacy in Peritoneal Dialysis Patients
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Pleuroperitoneal Leak in Peritoneal Dialysis Patients- Retrospective Analysis
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Analyzing Sclerostin in Peritoneal Dialysate with ELISA Kits
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Background Sclerostin, a glycoprotein (22 kDa) product of the SOST gene in osteocytes, will
inhibit osteoblast and bone formation. Sclerostin could represent a messenger in bone and
vasculature crosstalk in chronic kidney disease — mineral and bone disorder (CKD-MBD).
However, the clearance of sclerostin by the peritoneum is still a question. Nevertheless, there is
no currently available cheap and easy way to answer this question. Hence, we tried to use a
modified spike-and-recovery and linearity-of-dilution experiments, commonly conducted for the
accuracy validation of enzyme-linked immunosorbent assay (ELISA), to perform the
quantification of sclerostin in the peritoneal dialysate effluent.

Method The present study collected peritoneal dialysis (PD) patients’ dialysate after his/her
standard peritoneal equilibration test (PET) studies. Spike-and-recovery assays involve adding
(‘spiking’) a known concentration of the exogenous standard analyte to the diluted sample and
testing this sample in the ELISA against an identical concentration of spike added to the sample
diluent (Blank). The sample should also be assayed without spike to allow quantification of
endogenous analyte. The spiked sample, spiked blank and sample without spike are each
measured in the ELISA and the concentrations calculated against the standard curve. A range
between 80-120% recovery is considered acceptable and indicates any matrix affect has been
overcome. Linearity-of-dilution assays involve serially diluting a sample and is then measured
against the standard curve. Once adjusted for the dilution factor, the analyte concentration at each
dilution should also be 80-120% of the concentration measured at the previous dilution, which
then demonstrates dilutional linearity.

Results There were 10 PD patients enrolled in the test run of this study. The recovery for the
spiked samples was 83.3+9.9%, which was quite acceptable. Linearity of dilution was 354+206%
for the unspiked samples, 139+44% for the spiked samples and 94.0+24.8% for the blank
controls. Linearity of dilution for the unspiked samples was very deviated, which may imply the
samples were too diluted and the concentration was out of the detection range. The
aforementioned speculation can be proved by that the linearity of dilution for the spiked samples
improved post sample spiking. The recovery of blank controls was good enough, which implied
substances in the dialysate effluent from patients may interfere with the ELISA exam results,
making the linearity worse in the samples of dialysate effluent.

Conclusions There are still few reports in measuring biomarkers in the PD dialysates. Our study
probably shed a light on the subsequent directions of measuring biomarkers with commercialized
ELISA kits for the coming PD-related studies.

Keywords sclerostin, peritoneal dialysis, biomarker measurement; #r#f %, "8 %% 47, 2 3o
Rr2
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Relationships of Self-care Behavior and Clinical Parameters in Kidney
Transplant Recipients with Different Transplant Duration
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Establish prediction model for graft kidney loss via machine learning
approach
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!Division of Nephrology, Department of Internal Medicine; 2Institute of Biomedical Informatics,
National Yang-Ming University; 3School of Medicine, Chung-Shan Medical University; *Institute
of Clinical Medicine, China Medical University, Taichung, Taiwan

ABSTRACT

Background: In Taiwan, the incidence and prevalence of end stage renal disease (ESRD) is
higher than most of the other countries in the United States Renal Data System (USRDS) report
for several years. Renal transplantation (RTx) is the best treatment option for the ESRD patients.
In order to prolong the graft survival, careful perioperative evaluation and care is important. In
this study, we aim to utilize machine lenaing technique to establish risk prediction model for graft
loss among RTx patients. The proposed model may help the clinicians make more appropriate
decision making in the clinical settings.

Methods: We retrospectively analyze the medical data of renal transplant patients follow-up at
Taichung Veterans General Hospital. After data collecton and cleansing, we applied several
machine leanirng algorithms to build prediction models for short-term risk of graft loss for RTx
patients. Performance of different algorithms were compared with statistics parameters such as
accuracy, sensitivity, specificity, positive predictive value and negative predictive value.

Results: Various machine leanirng algorithms, such as linear regression, support vector machine
(SVM), gradient boosting machine (GBM) and random forest (RF) were used and the
performance were compared.

Conclusions: Our study revelaed the feasibility of apply machine leaninrg approach on the risk
prediction of graft loss for RTx patients. More study is needed to further optimize the prediction

performance in the future.

Key words: Graft loss, Machine leanring, Renal transplantation
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High Serum Osteopontin Level is associated with First Hospitalization and
Mortality in Kidney Transplantation Patients
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Tzu Chi University of Science and Technology, Hualien, Taiwan, 3Department of Surgery,
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Taiwan

Background: Osteopontin (OPN) is involved in vascular calcification and atherosclerosis. This
study was evaluated the association between serum OPN levels and future first hospitalization or
mortality events in patients with kidney transplantation (KT).

Methods: A total of 70 KT patients were enrolled in this study from January through April 2012.
The primary end point was the incidence of first hospitalization or mortality. All patients are
follow-up until June 30, 2017. Fasting blood samples were obtained from 70 KT patients. Serum
OPN levels were determined using a commercially available enzyme immunoassay.

Results: During a median 65-month follow-up, Forty-seven first hospitalization events and eight
mortality events occurred. Compared with serum median OPN levels, serum OPN level was
positively associated with KT duration (P = 0.048), blood urea nitrogen (BUN, P = 0.043),
creatinine (P = 0.045), while negatively associated with glomerular filtration rate (GFR, P =
0.049), respectively. KT patients with first hospitalization events and higher prevalence of
diabetes (P = 0.032), higher BUN (P = 0.002), and serum OPN levels (P = 0.001), while lower
GFR (P = 0.030) compared to subjects without first hospitalization events. KT patients with
mortality events and higher serum creatinine (P = 0.009), and serum OPN levels (P = 0.001),
while lower GFR (P = 0.036) compared to subjects without mortality events. By multivariate Cox
analysis after adjusted age, gender, diabetes, hypertension, and GFR showed that OPN levels
(hazard ratio (HR): 1.012, 95% confidence interval (CI): 1.000-1.023, P = 0.048) was
independently associated with first hospitalization events in KT patients and OPN levels (HR:
1.033, 95% CI: 1.008-1.023, P = 0.058) was independently associated with mortality events in
KT patient.

Conclusion: The results of our study showed that the serum OPN level is a biomarker for future
first hospitalization events or mortality events in KT patients.

Key words: osteopontin, first hospitalization, mortality, kidney transplantation
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Outcome of Kidney Transplantation in Patients with Polycystic Kidney
Disease: A Single Center Study
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Background: Renal transplant (RTx) is the best choice of life-quality of renal replacement
therapy for patients with end-stage renal disease (ESRD). Autosomal dominant polycystic kidney
disease (ADPKD) is a genetic disorder and common cause of ESRD. Different from other causes
of ESRD, ADPKD patients need more delicate pre-RTx evaluation for intracranial aneurisms,
cardiac manifestation, and complications of liver and renal cysts. The outcome of RTx with
ADPKD is still unknown in Taiwan.

Methods: We retrieved our 1327 RTx recipients with 1382 times (two recipients with 3 times, 48
recipients with 2 times) of RTx in the past 35 years. There were 41 recipients with ADPKD. This
study evaluated the demographics, outcomes, and complications of RTx in patients with
ADPKD compared with other nephropathies.

Results: The mean recipient age at first RTx was 42.9 + 12.6 years, however, the ADPKD group
(52.5 + 10.1 yrs) was elder than other group (42.7 £ 12.7 yrs, P = 0.001). The gender of RTx
recipients was female 586 (44.2%) and male 741 (55.8%), though, ADPKD group had higher
male gender (28, 68.3%) than other group (713, 55.4%) without statistically significance (P =
0.245). Interestingly, the new onset diabetes after transplant (NODAT) was higher in ADPKD
group (21, 51.2%) than other group (326, 25.3%; P = 0.005), and more malignancy (18; 43.9% vs.
360; 28.0%; P = 0.041). The patient survival was inferior in ADPKD group (38.9% vs. 70.3%; P
=0.018).

Conclusions: Further studies with multiple centers and greater numbers of patients are needed to
compare more precisely the complications and results of transplant between patients with
ADPKD and other recipients in Taiwan.
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Treatment of Chronic Antibody-Mediated Rejection in Renal Transplant
Recipients — A Single Center Retrospective Study
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Background: A plethora of evidences suggest that the most important cause of late graft loss in
renal transplant recipients is chronic antibody-mediated rejection(CAMR). However, there are no
consensus on treatment strategies.

Methods: We retrospectively analyzed clinical and pathological data of renal transplant
recipients who received kidney graft biopsy with confirmed diagnosis of CAMR in the past 7
years. The patients were divided into two groups according to treatment strategy: Group 1:
aggressive treatment (double filtration plasmapheresis and one of the followings: rituximab,
intravenous immunoglobulin, antithymogycte globulin, bortezomib, or methylprednisolone pulse
therapy); and group 2: supportive treatment.

Results: From February 2009 to December 2016, a total of 82 graft biopsies with diagnosis of
CAMR were identified. Kaplan-Meier analysis of death-censored graft survival showed a worse
survival in group 2 (P = 0.015 by log-rank test). Adverse event-free survival was lower in group 1,
whereas patient survival was no significant different. Proteinuria and supportive treatment were
independent risk factors for graft loss in multivariate analysis.

Conclusions: Aggressive treatment was associated with better graft outcome. However, higher
incidence of adverse events merit personalized treatment, especially for those with higher risk of
infection. Appropriate prophylactic antibiotics are recommended for aggressive treatment
patients.
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Application of Shared Decision Making in Hyperphosphatemia Control in
Patients Undergoing Dialysis:* Should I Choose Self-paid Phosphate Binders to
Control Hyperphosphatemia?””

WRE - HFE AT 2 RN

Tsai-Huan Yang, Yu-Chien Pan, Yu-Li Lin, Bang-Gee Hsu

'é’*?( 2 7 FE}%‘?% Iﬁ]/z A 'fv:::m %Fm? ﬁﬁ‘i]’\ 7}1

Division of Nephrology, Buddhist Tzu Chi General Hospital, Hualien, Taiwan

2
2017 # 2 S AW THAFLAEIA T C R 8 FAM LY LG BABLY R

B A U3 Ba i RN PE MR FLHEF L 52 BRFaMeETE - LI B
%%WT’g%*i%ﬁﬂ“%%ﬁﬁié‘ﬂﬁﬂ%‘?ﬁ%%%’ﬁigﬁﬁwiﬁﬁ
ok G o RS SR o B L BORARG 0 8T REDEATILR R LA D]
fe bR E S DR o BAEPIEY > ¢ AP L F V4 VAW e BT R RS
LA o G SR BRES B T E RF RN FEEDEBES > S Lk
i i i%m%#my%oﬁm’%gﬁ%m%&%#%ﬁ&ﬁ@mmmmﬂmmm@ ® %5
fis 48 (Ferric citrate) ~ &% iv f% (sevelamer hydrochloride) & » F1# # 5§ - @ F T 2 % 1 o 7
o FETRATEY DA B PR ATIGREF T ST E o
W@*@é%ﬁﬁﬁ%&ﬁf%iﬁmﬁ*’§@%3%%ﬁ%ﬁﬂéﬁ$°é&&ﬁ
Vg A 58 % sk Bhinf i ABIRAED S Fop s R AR AR o AT
R R MR CEEAELS VR LR Lo g RT3 S AR d e
B AFFEFEABRAR S CEFRAR SRR ER ARG L P PEBED -

MAET 1 R TR, B B, 18 PR LA
Keywords: end-stage renal disease,hyperphosphatemia, lanthanum carbonate ,ferric citrate



C091

DPP-4 4 L4 21 32 = SUFF 2 B3 4 hB % 2 B R IR A % 2 I el
T KSR IR R g

Associations Between DPP-4 Inhibitors and Risks of Colorectal and Liver
Cancers in Patients with Diabetes Receiving Second-line Agents: A Nested

Case—control Study
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Background: In vitro and animal studies showed dipeptidyl peptidase-4 inhibitors (DPP-4is) have
procarcinogenic effects in colorectal cancer. Associations between dipeptidyl peptidase-4 inhibitors
(DPP4is) therapy and risks of liver and colorectal cancers in patients with T2DM are inconclusive.
The objects of this study were to investigate the association between DPP4is exposure and risks of
liver and colorectal cancers in patients with T2DM receiving second-line agents.

Methods: In this nested case—control study, we identified 268,520 patients with diabetes receiving
DPP4is as second-line agents between 2009 and 2013 from Taiwan’s National Health Insurance
Research Database, Taiwan Cancer Registry, and National Death Registry of Taiwan. Of these, 948
and 990 patients newly diagnosed with liver and colorectal cancer were matched to 3,792 and 3,956
controls, respectively. The patients with DPP4is users were divided into three dosage groups (low,
medium, and high) based on the interquartile range of DPP4is exposure. Stepwise conditional
logistic regression was used to examine the association between DPP4is use and the risk of liver or
colorectal cancer.

Results: The results showed DPP4is exposure was associated with colorectal cancer risk, and the
dose-response effect of DPP4is for colorectal cancer was J-shaped, indicating the dual effects of
DPP4is. The low dose DPP-4i exposure had a lower risk of colorectal cancer in patients with
colorectal cancer than in their matched controls [adjusted odds ratio (OR): 0.49, 95% confidence
interval (Cl): 0.32-0.75, P = 0.001]. However, the high dose DPP-4i exposure related to a higher
risk of colorectal cancer in patients with colorectal cancer than in their matched controls (adjusted
OR: 1.86, 95% CI: 1.32-2.61, P < 0.001). No association between DPP4is use and liver cancer risk
was observed.

Conclusions: The effects of long-term DPP4is use on colorectal cancer risk warrant further study.

Key words: DPP-4 inhibitors; liver cancer; colorectal cancer; second-line agents; type 2 diabetes
mellitus
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Background: Cardiovascular disease (CVD) is the leading cause of death in children and adolescents
with chronic kidney disease (CKD). Most studies were focused on children with advanced CKD. For
children with early CKD, risk factors of CVD were rarely discussed.

Methods: Sixty-three subjects aged 8-18 and CKD stage G1-G4 were enrolled. Cardiovascular was
evaluated by ambulatory blood pressure monitoring (ABPM). Other than the clinical and biochemical
characteristics, anthropometric parameters, such as indexed body mass (BMI) / fat mass (FMI) / lean
body mass (LBMI), total body fat percentage (TBF), and the ratio of android to gynoid fat (A/G ratio),
were compared between the two groups (abnormal ABPM profile vs. normal ABPM profile).

Results: Compared with children with normal ABPM profile, children with abnormal ABPM profile
had higher percentage of hyperuricemia (75.0% vs. 21.7%, p <0.001). Furthermore, they even have
higher FMI z-score (median: 0.45 vs. -0.41; IQR: -0.32-1.22 vs. -0.78- -0.09, p=0.001) and A/G
ratios (median: 0.90 vs. 0.76; IQR: 0.81-1.04 vs. 0.72-0.84; p=0.001). In multivariate analysis,
hyperuricemia showed positive correlation with abnormal ABPM profile (odd ratio: 7.6; 95%
confidence interval: 1.7-33.1).

Conclusions: Hyperuricemia is associated with abnormal ABPM profiles in children with CKD.
Furthermore, we are going to analyze the relation between uric acid and body fat parameters.
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Complications of Echo-guided Percutaneous Kidney Biopsies in an Area
Hospital
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Background:

The aim of this study was to evaluate safety, relevant complications and risk factors of renal
biopsies in patients of an area hospital.
Material and methods:

Kidney biopsies reported in the Kidney Biopsy Registry of Cheng-Ching hospital from July
2007 to June 2018 were included. Of the 91 biopsies included, 89 were from adults (>18 years) ,
and 2 were from children. Median age was 49.4 years (range from 9 years to 88 years). Risk factors
for major complications (blood transfusion and/or angiographic embolization) were analyzed using
t test statistics. Numbers of cinical manifestations at time of biopsy were nephrotic syndrome 49
(53%), proteinuria with hematuria 13 (14%), isolated hematuria 2 (2%) , Rapidly progressive
glomerulonephritis 10 (11%), acute nephritis 8 (9%), acute renal failure6 (7%), and CKD stage 5 4
(4%).

Results:

Gross hematuria appeared after biopsy in 17 (18.7% ) of the patients; 9 (9.9%) of patients
needed blood transfusion, and 1 (1.1%) of patients needed angiographic embolization; 71 (78%) of
the biopsies were without complications.

The frequencies were 19.1%, 10.1%, and 1.1% in adults and 0.0%, 0.0% and 0.0% in children,
respectively. In unadjusted analyses, risk factors for major complications were higher creatinine,
prothrombin time, INR, and lower estimated GFR, hemoglobin level.

The prevalence of major complications of patients with nephrotic syndrome or proteinuria with
hematuria were (1/48 )2% and (0/13) 0%, respectively. The prevalence of major complication of
patients with acute renal failure or CKD stage 5 were (3/6) 50% and (2/4) 50%, respectively.
Conclusions:

Elevated creatinine, prothrombin time, INR and reduced estimated GFR, hemoglobin, acute
renal failure, and CKD stage 5 are associated with an increased risk of major complications.
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End-stage renal disease treatment options, experience in introducing SDM
assistive tools

L N R I RS AL N

Hsou-Li Chu?, Pei-Lin Lin?, Chih-Ying Huang?, Ping-Feng Chiu?, Yu Yang? ,Chia-Lin Wu
AR HF LT ROR B P AR TR

1 CKD education center, Changhua Christian Hospital 2 Division of Nephrology, Changhua
Christian Hospita

R ZEP e

§ R TR G TR & TRB A ST 0 IR 105 H ke m E 0 &P e

IR R LRI 0 B8 SDM R et SRR ik R R 5

Bl £ A i AR o R A3 ™ SDM R 1 B A5 H AW THR AR
ER- IR D 2 gk o

# 17

FIF AR fe i 3 2 THFRE SRR G L e o % FLRTRSEF RS 34
K & o Gl TR T Fops 3 AR £ TR AR SOP 5t BRI 6 3R
TR i SDM M AT o &0 AR S MR AB ARG o S LT R
Bz ESDM e P& bgs 4 0 Liad R 3 A9 THOp > B 2 Fohl geds SDM itdz > g5 4

# SDM jie B I BAE T 50 FRc? oo (b A o FRGEIEF 5 /L 5 ) 0 EIEF 3k 5 F 2 48
TIRE 2R o £ 5 R R 2 P TRE R R S A H SR Y R SRR
BT RIFTRTRAGFARAAR c MALRYHAALT I pEAE  SET S

5 fit 354 IEMR(Integrated electronic medical record)s = Bl % f 2 51 - 1060901~1070731 &

77 4 (F£ - )49 SDM % & 7L » 1070801 4 i 1/ SDM ff f* i 85 % & 27 feus 4 (1 5.7
FEREZ2EAABDL -

17 % %
R-ZRACEEREZBLANEL Y ARFEARD AR FEERER S A
(63.6% vS.59.3%) » i 7 i 24 2 15 A i ik K e 4 T 3 (24.7% vs.11.1%) - s

1§ A 5 (38.9% Vs.48.2%) » = ¥ k- R e 4§ 58(75.3%)vs.24(88.9%) » iF 4% UL S 17 §
32(55.2%) vs.8(33.3%) » i % & iz 545§ 22(37.9%)vs.13(54.2%) » i % E R TR 1 G
3(5.2%)vs.3(12.5%) » F# % ®pEF 1(1.7%) vs.0 -

Fl g1 3k
L%&&ﬁ%%ﬂﬁ%ﬁﬁﬁi%%giwﬁ%ﬂ%i%ﬁ%%%%iﬁﬁi;%ﬁ’%%
i%@#@%ﬁﬁylg’%E&gﬁﬁW§@#§ﬁy1£1§“°

2REFHE I AP A RT FRPEFLEEZ 5 43 B AP & FRE & WIS A
%#SMA@ﬁ,%iﬁm%ﬁﬂﬁg~ﬁ§%¥’Tﬁ@ﬁi%@&»%ﬁﬂu%$§@
ER AR 4o

fe & A AR fI3R g~ SDM ffpt 1 B A 52 T B g > @ IFEARY & RFIE 0 5d B
L ie2 b RAELFIH > B2 SDM fad > -9 irfa b S A I R EL LR o

Key words: Shared Decision Making ~ SDM ~ IEMR(Integrated electronic medical record)



C095

RALTHR B FEH o F PR L $ ks § 40 i m

Relationship between Osteocalcin, Osteoporosis and Abdominal Aortic
Calcification in Chronic Kidney Disease Patients
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Background: Osteocalcin, a bone formation marker, is associated with arteriosclerosis and
osteoporosis. We aimed to investigate the relationships among osteocalcin, abdominal aortic
calcification (AAC), and bone mineral density (BMD) in chronic kidney disease (CKD) patients.
Methods: A total of 95 CKD patients, stage 2 to 5, were enrolled in our study. Serum osteocalcin
was tested by electrochemiluminescence immunoassay. BMD was measured by dual-energy
X-ray absorptiometry and AAC by lateral lumbar radiographs findings.

Results: 23(24.2 %) of CKD patients were found with osteoporosis and 43(45.2%) with
osteopenia. Compared with normal subjects (N=29) or osteopenia patients, osteoporosis group
had older age (p=.001), more female (p<.0001), lower hemoglobin (p=.003), higher Urine protein
creatinine ratio (UPCR)(p=.001), higher osteocalcin ( p<.0001), higher iPTH (p=.0001), higher
AAC score (p=.0002) , and higher phosphorus (p=.032). Multivariate logistic regression showed
age (B= 1.156, p=.012), osteocalcin (p= 1.11, p=.012) and female gender (= 12.05, p=.032) are
independent risk factors for osteoporosis in CKD patients. Osteocalcin was positively correlated
with Na (r=.23, p=.028), phosphorus (r=.263, p=.013), HbAlc (r=.259, p=.021), UPCR (r=.214,
p=.038), AAC score (r=.225, p=.029), iPTH (r=.402, p<.0001), calcium channel blocker (CCB)
use (r=.273, p=.007), Erythropoietin (EPO) use (r=.24, p=.019), while negative correlated with
pulse rate (r=-.26, p=.011), eGFR (r=-.334, p=.001), hemoglobin (r=-.298, p=.005), BMD
(r=-0.462, p<.0001), female gender ( r=-.328, p=.001). After stepwise multivariate regression
analysis, lower BMD (B= -4.684, p=.001), higher iPTH (B= .114, p=.014), EPO use (= 19.499,
p=.022) were independently correlated with osteocalcin level.

Conclusions: We observed higher osteocalcin level is independent risk factors for osteoporosis in
CKD patients. Hyperparathyroidism, EPO use were positively correlated with osteocalcin level in
CKD patients.

Key words: osteocalcin, osteoporosis, chronic kidney disease
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Angiotensin Converting Enzyme Inhibitor (ACEI) or Angiotensin Receptor
Blocker (ARB) Monotherapy Retards Renal Function Deterioration in
Taiwanese Chronic Kidney Disease Population
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ABSTRACT

Background: How different uses of Angiotensin converting inhibitors (ACEI) and/or angiotensin
receptor blocker (ARB) influence the chronic kidney disease (CKD) progression is still unclear.
This study explore the CKD progression in a multi-center, longitudinal cohort study conducted on
2983 stage 1-5 CKD patients with hypertension (HTN).

Methods: Patients treated with ACEI and ARB for > 90 days within 6 month period were in the
study group and others in control group. Study group was sub-grouped into: ACEI monotherapy,
ARB monotherapy, ACEI-ARB combine and ACEI-ARB switch. The renal progression was
defined as average eGFR decline by more than 5ml/min/1.73m?/yr or enters dialysis.

Results: With at least one year follow-up, a significant reduction in eGFR was noted in 25.38%
of control and 16.25% of study group. ACEI or ARB monotherapy group had significantly
reduced CKD progression events (27(12.5%) in ACEI monotherapy, 233(15.94%) in ARB)
compared with ACEI/ARB combine (11(25.58%)) and ACEI/ARB switch group (32(23.02%)).
Conclusion: ACEI or ARB monotherapy might retard the renal function deterioration among
hypertensive CKD patients. At least one ACEI or ARB monotherapy is recommended in all
hypertensive CKD patients.
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Cardiac Troponin T Assay in Patients with Renal Insufficiency
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Background: Cardiac troponins are the preferred biomarkers for the diagnosis of acute
myocardial infarction (AMI) in the general population. However, the diagnostic value for patients
with renal insufficiency is uncertain. The aim of this work was to examine the diagnostic
accuracy of high sensitivity cardiac troponin T (hs-cTnT) assay for AMI in patients with renal
insufficiency at initial presentation.

Method: We prospectively identified the patients who admitted to coronary care unit of the
Chang Gung Memorial Hospital, Keelung from September 1, 2017 to February 28,2018. Patients
who presented with chest pain, dyspnea or cardiac arrest were enrolled. Receiver operating
characteristic (ROC) curve were used to examine the diagnostic value of initial hs-cTnT levels
and dynamic change at three hours.

Results: Sixty-one patients with initial estimated glomerular filtration rate (eGFR) > 60
mL/min/1.73 m? and 142 patients with eGFR < 60 mL/min/1.73 m?were identified. AMI was
finally diagnosed in 54.9% of patients with initial renal insufficiency. The area under the ROC
curve of initial hs-cTnT levels for diagnosis of AMI in patients with renal insufficiency was 0.59
(95% CI, 0.49 to 0.69; P=0.116); the relative change after 3 hours was 0.79 (95% CI, 0.471to
0.87; P<0.001). A cutoff value of 16% had the sensitivity of 72.9%, specificity of 86%, positive
predictive value of 93.4% and negative predictive value of 72.4% for AMI prediction in patients
with renal insufficiency.

Conclusion: Dynamic change in hs-cTnT levels during 3 hours significantly increased the
diagnostic accuracy for AMI in patients with renal insufficiency at initial presentation.

Key words: Acute myocardial infarction, renal insufficiency
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Differences in Intestinal Microbiota between Patients Undergoing Maintenance
Hemodialysis and Peritoneal Dialysis

HRZ Bl ZXMETHE RNEANFR FTER FIFE 5 FE TP R

Wei-Hung Lin, Chia-Chun Lee, Chin-Chung Tseng, An-Bang Wu, Yu-Tzu Chang, Te-Hui Kuo,
Jo-Yen Chao, Chia-Chun Lee, Kuan-Hung Liu, Chien-Tzu Tseng,, Ming-Cheng Wang

B2 st 4 R R B T

Division of Nephrology, Department of Internal Medicine, National Cheng Kung University
Hospital, College of Medicine, National Cheng Kung University, Tainan, Taiwan

Background: Analysis of the fecal microbiota in uremic patients revealed a disturbed
composition of the microbiota characterized by an overgrowth of aerobic bacteria. The aim of this
study was to investigate the differences of intestinal microbiota between hemodialysis (HD) and
peritoneal dialysis (PD) patients.

Methods: Patients undergoing maintenance dialysis at NCKUH were enrolled for investigation.
Patients with history of inflammatory bowel disease, active infection diseases within 1 month, or
use of antibiotics within 1 month were excluded. Stool bacterial composition was assessed by 16S
Metagenomics Analysis.

Results: There were 38 patients undergoing maintenance hemodialysis (16 HD and 22 PD)
included for analysis. Compared with PD patients, HD patients were older and had higher
prevalence of diabetes mellitus and coronary artery disease. HD and PD samples have similar
Shannon diversity (richness plus evenness). HD samples have higher alpha diversity than PD
based on phylogenic relationship, and there was significant difference in intestinal microbial
population (beta diversity) between HD and PD samples. There was higher prevalence of
\Verrucomicrobiae (class), Verrucomicrobiales (order), Lactobacillaceae (family), Lactobacillus
(genus) and human gut metagenome (species) in the HD group in preliminary analysis.
Conclusions: There was significant difference in intestinal microbiota between HD and PD
patients. Further investigation is ongoing to determine the bacteria associated with dialysis
patients’ infection diseases and medication/treatment.

Key words: intestinal microbiota, peritoneal dialysis, hemodialysis
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Background: To study the disease-causing mutations of polycystic kidney disease (PKD), we
examined a total of 10 genes related to kidney and liver cysts, including ADPKD (PKD1, PKD2,
GANAB, and DNAJB11), ARPKD (PKHD1), and ADPLD (ALGS8, LRP5, PRKCSH, SEC61B,
and SEC63).

Methods: We collected a total of 153 ADPKD families and 40 non-PKD cystic kidney
individuals. The diagnosis of ADPKD were established by clinical and image studies from
nephrologists. Library construction was performed by Fluidigm Access Array, and MiniSeq was
use for next generation sequencing followed by bioinformatics analysis by using CLCbio
Biomedical Workbench.

Results: We potentially can identify mutations in 76.4% (117/153) of the ADPKD families in
Taiwan by our high-throughput method. PKD1 and PKD2 represented 64.7% and 33.6% of
diagnosed families, respectively. More than half of PKD2 mutations (22/39) were PKD2 R803*
mutation. Microsatellite analysis showed marker D4S1563 differentiated those PKD2 R803*
families into two groups.

Discussions: Our study showed clinical diagnosed ADPKD is a genetic heterogeneous disease
with different genes and variable clinical spectrum. De novo and compound heterozygous PKD1
mutations were found in individuals who presented with earlier and severe disease. Microsatellite
analysis indicated two different but closely related founders leading to the high prevalence of
PKD2 R803* mutation in Taiwan. Furthermore, disease-causing ADPLD genes can be found in
ADPKD families and PKD1 mutations can be found in individuals diagnosed as simple kidney
cysts.

Keywords: polycystic kidney disease
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Incidence Rates and Predictors of Globus Pallidus Necrosis after Charcoal
Burning Suicide
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Department of Nephrology, Clinical Poison Center, Chang Gung Memorial Hospital, Linkou,
Taiwan

Introduction; This study aimed to examine predictors of globus pallidus necrosis
because there was a paucity of literature regarding risk factors for globus pallidus necrosis after
charcoal burning suicide.

Methods: A total of 67 patients with charcoal burning suicide were recruited and stratified into
two subgroups based on either presence (n=40) or absence (n=27) of globus pallidus necrosis.
Demographic, clinical, laboratory and radiographic data were obtained for cross-sectional
analysis. All patients were followed to investigate the risks for mortality.

Results: The patients aged 36.76 +11.10 years and 67.2% were male. Patients with globus
pallidus necrosis were younger (P=0.044) and had less hypertension (P=0.015) than patients with
globus pallidus necrosis. Furthermore, patients with globus pallidus necrosis suffered from
severer medical complications, i.e., fever (P=0.008), acute myocardial injury (P=0.022), acute
rhabdomyolysis (P=0.022) and neuropsychiatric symptoms (P<0.001) than patients without
globus pallidus necrosis. Moreover, patients with globus pallidus necrosis received less
hyperbaric oxygen therapy than without necrosis (P=0.024). Two patients (3.0%) died at the end
of study. In a multivariate regression model, it was revealed that acute myocardial injury (odds
ratio 4.602, confidence interval 1.120-18.914, P=0.034) and neuropsychiatric symptoms (odds
ratio 7.990, confidence interval 2.036-31.350, P=0.003), bicarbonate level (odds ratio 0.825,
confidence interval 0.692-0.983, P=0.032), and age (odds ratio 0.925, confidence interval 0.859-
0.996, P=0.038) were significant predictors for globus pallidus necrosis.

Conclusion: Although patients with charcoal burning suicide had low mortality rate (3.0%),
globus pallidus necrosis was not uncommon (59.7%) in this population. Further studies are
warranted.

Key words: charcoal burning suicide, globus pallidus necrosis
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eGFR in the Emergency Department as a Predictor of In-hospital Mortality in
Pneumonia
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Background: Pneumonia is one of the leading causes of mortality globally and
severity-assessment scores for pneumonia is crucial for guiding the site-of-care.
Community-based studies had shown the association between pre-existing decreased estimated
glomerular filtration rate (eGFR) and outcome of pneumonia. However, whether a single eGFR
measurement at the emergency department is a predictor of in-hospital mortality of pneumonia
remains to be investigated.

Materials & methods: We conducted a hospital-based, retrospective cohort study in Wanfang
Hospital, Taipei Medical University. After excluding patients under 20 years old, 1554 patients
who were hospitalized with pneumonia from January 2013 to December 2015 were enrolled. The
main predictor of the study was point-of-care eGFR measured at emergency department
calculated by equation suggested by Chronic Kidney Disease Epidemiology Collaboration. The
major outcome was in-hospital mortality, while the secondary outcomes included intensive care
unit (ICU) admission, the need for ventilator support, duration of hospital stay, ICU stay, and
ventilator use. Receiver operating characteristic (ROC) curve and Youden criteria were used for
determination of the optimal cut-off eGFR to predict in-hospital mortality. Multivariate logistic
regression model was used for confirmation of the predictive capability of eGFR on in-hospital
mortality.

Results: Among the enrolled patients, 263 (16.9%) had chronic kidney disease (CKD), who
exhibited higher C-reactive protein (CRP) level and SMART-COP score, more events of
multilobar pneumonia, acute kidney injury, ICU admission and in-hospital mortality (Table 1).
Patients with higher pneumonia severity scores showed a trend of lower eGFR. ROC curve and
Youden criteria showed that eGFR of 55.89 mL/min/1.73m? is the optimal cut-off value for
prediction of in-hospital mortality (Figure 1). Multivariate logistic regression adjusted for gender,
co-morbidities, CRP, liver function tests and the SMART-COP score showed that eGFR of
<55.89 mL/min/1.73m? exhibited an odds ratio of 3.2 (95% confidence interval: 2.3-4.4) for
in-hospital mortality (Table 2). Our finding demonstrated that eGFR of <55.89 mL/min/1.73m?is
an independent predictor of in-hospital mortality in patients with pneumonia.

Limitations: Retrospective design, the unspecified cause of death, unavailable data for
pneumonia severity index.

Conclusions: Decreased eGFR at the emergency department is associated with higher pneumonia
severity and eGFR of <55.89 mL/min/1.73m? isan independent predictor of in-hospital mortality
in patients hospitalized with pneumonia.

Keywords: Chronic kidney disease, eGFR, mortality, Pneumonia
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Post-Operation Mortality of Patients with Bilateral Nephrectomies and Its
Relation to Surgeon/Hospital Volumes
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Background Urothelial cancer is a disease with a high prevalence in Taiwan, especially in the
southern Taiwan, where our hospital is located. Bilateral upper urinary tract urothelial carcinoma
is not infrequently seen and bilateral nephrectomies becomes a common practice in such an
endemic region. However, some unexpected sudden deaths were observed some days or weeks
after the operations. Because kidneys play an important role in regulating blood pressure and are
highly associated with the cardiovascular system, nephrectomized patients may lose some control
over their hemodynamics and face a higher risk of mortality. Our aim of the study is to clarify
whether these unexplained deaths observed locally were not just by chance and could be noted in
the population level.

Method The present study enrolled patients who underwent bilateral nephrectomies from
January 1st, 1998 to December 31st, 2013 in the National Health Insurance Research Database
(NHIRD). The bilateral nephrectomies can be either synchronous (surgical removal of bilateral
kidneys at the same time) or metachronous (not at the same time) and the index date would be the
time when the patient was in the anephric state after the operation. In-hospital mortality would be
recorded if death occurred during the hospitalization for the index nephrectomy. Besides, these
patients would be followed up from the index date for three months to determine the short-term
outcomes of bilateral nephrectomies. Survivals of these two groups will be explored by the
Kaplan-Meier method with stratifications according to surgeons/hospitals’ volumes and Cox
proportional hazards models with multivariate adjustment.

Results There were 457 patients receiving bilateral nephrectomies. Among these patients, 241
received synchronous bilateral nephrectomies and 216 had the surgeries metachornously. The
mortality within three months after bilateral nephrectomies was 14.4% (66 patients): 44 were in
the synchronous group and 22 in the metachronous group (18.3% and 10.2% respectively,
p=0.014). Post-operation survivals were high in the stratifications of metachronous group (log-
rank test 0.015) and high-volume surgeons (log-rank test 0.004), but no difference according to
hospital volumes (log-rank test 0.890). Cox analyses for 3-month mortality after bilateral
nephrectomies, adjusted for age, gender, calendar year of index operation, reason for removing
kidney of the index operation, revealed that hazard ratio of surgeons with low vs. high volumes
was 1.82 (95% CI 1.10-2.99) and 0.97 (0.41-2.29) comparing low- and high-volume hospitals.
Conclusions In this population-based study, synchronous bilateral nephrectomy, in contrast to
metachronous operation, as well as surgeons’ volumes, may be risk factors contributing to the
high mortality within three months after the operation. Therefore, whether to remove both
kidneys at the same time and surgeons’ experiences should be carefully evaluated before such a
major operation.

Keywords bilateral nephrectomies, mortality; g ] % %> % £ jE s o
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Cardiovascular Events in Type 2 Diabetes Mellitus
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The Association between Glycated Albumin and Glycol Hemoglobin in Diabetes
Retinopathy of Pre-Diabetes
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Effects of Contrast Medium on Chronic Peritoneal Dialysis Patients after MRI
Examination: A Case Series Study
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Effectiveness of End Stage Renal Disease Integrated Shared Decision Making
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The Elderly in Peritoneal Dialysis: An Observational Study
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Using the Shared Decision-Making Model to Help Patients Choose Dialysis
Tubing
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Resilience and Related Factors among Patients with Pre-End Stage Renal
Disease
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Using Real World Data to Estimate CKD Progression and Multi-State
Transitional Probability in High-Risk CKD Patients
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BACKGROUND: In Taiwan, CKD and ESRD incidence and prevalence are highest in the world.
Therefore, it is important to investigate progression paths for CKD patients for optimized CKD
care to delay progression to ESRD. This preliminary study aimed to use real world data to
examine the association between demographic factors and multi-state transitional probability (TP)
as well as the mean sojourn time (MST) from state 1 (no CKD), state 2(CKD 1, 2, 3a), state 3
(CKD 3b and 4), state 4(CKD 5) and state 5 (dialysis) among high risk patients in Taiwan.
METHODS: This study estimated multi-state TP and MST in each transition state using
maximume-likelihood estimation for multi-state Markov models in continuous time. Patients with
at least one CKD related diagnosis code in the outpatient visit and age larger than 20 were
identified. The electronic medical records with laboratory information were collected from one
large medical center and two community hospitals in southern Taiwan. Longitudinal follow-up
visits with the closer lab data (serum creatinine), eGFR and demographic characteristics (age and
gender) were collected to capture patient CKD progression.

RESULTS: A total 25,937 patients with 466,448 observations were analyzed. 55.36% were male
and mean age was 60.52(+£14.5) years old. The overall TPs of initial state to the following state
were estimated. For example, the initial state 1 to the state 1-5 were 0.645, 0.321, 0.026, 0.002,
and 0.007, respectively; MST was 2.28 (95%CI 2.24- 2.32). In addition, this study found younger
age were associated with higher TP and longer MST in each CKD state.

CONCLUSIONS: There were still lack of real world evidences regarding the CKD progression
in Taiwan. Our preliminary study findings provided CKD transition probability and the MST for
each state among high risk CKD patients. Future study may further investigate factors associated
with patients CKD progression.

KEYWORDS: CKD progression; transitional probability
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Detection of Endotoxin in the Dialysate and the Water Used for Hemodialysis
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Epidemiology and Outcomes of Infective Endocarditis in Hemodialysis
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Study Design: A retrospective study of patients who were hospitalized for infective endocarditis
(IE) from January 2002 to December 2015.

Objective: To elucidate the epidemiology and prognostic factors of IE in end-stage renal disease
patients with maintain dialysis and to identify the impact of chronic dialysis on the outcome of
IE.

Summary of Background Data: Although substantial amount of case studies of IE in chronic
dialysis patients can be found in the literature, reports of prognostic factors are limited and
patients’ long-term outcomes have not been well described.

Methods: The cases of 1,817 patients who were hospitalized for IE over a 14-year period were
retrospectively reviewed. Of these, 112 patients on maintain dialysis were enrolled in this study.
Cox’s proportional hazard model was used to evaluate the risk factors of mortality and long-term
outcome.

Results: The 112 enrolled patients had an average age of 63.9+13.7 years old and male-to-female
ratio of 1:1.13. Hypertension was present in 67% of patients and was the most common
co-morbidity of chronic dialysis IE patients. Septic syndrome was the most common initial
presentations (87.5% of all) and differed statistically between survivors (78.7%, n = 48) and
non-survivors (98.0%, n = 50) (p = 0.002). Cuffed-catheter as dialysis access was identified in
35.7% of patients and differed statistically between survivors (23.0%, n = 14) and non-survivors
(51.0%, n = 26) (p = 0.002). The most common involved cardiac valve was mitral valve (65.2%),
and aortic valve lesion differed statistically between survivors (14.8%, n = 9) and non-survivors
(33.3%, n = 17) (p = 0.020). Methicillin-resistant S. aureus was the most common pathogen
(56.3%), followed by polymicrobial (38.6%) and Methicillin-sensitive S. aureus (34.4%). The
patients’ in-hospital survival rate was 63.4%; their one-year survival rate was 37.5% and
three-year survival rate was 15.2%. Respiratory failure was associated with an increased
in-hospital mortality (88.2% vs 19.7%, p = 0.0001). Other variables exhibiting significant
relationship with patients’ in-hospital mortality were hospital day-7 serum albumin, C-reactive
protein level and leukocyte count.

Conclusions: The characteristics and outcomes of IE in chronic dialysis patients were elucidated.
Demographic factors, like hypertension, pre-1E valvular disease, and clinical variables such as
septic syndrome, respiratory failure, elevated leukocyte count, elevated C-reactive protein, low
serum albumin level upon hospital day-7, predict patients’ in-hospital mortality. Long-term
outcome of IE in chronic dialysis patients is extremely poor and mandates aggressive
managements.

Keywords: infective endocarditis, chronic dialysis, end-stage renal disease, blood-stream
infection, infectious disease, sepsis
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Individual Risk Prediction Model for Mortality in Patients with Chronic
Hemodialysis: A Bayesian Clinical Reasoning Approach
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Background: The prediction models were largely developed using logistic regression or Cox
regression method in clinical practice nowadays. However, the developed prediction function is
hard to be updated by the new risk information. We created a Bayesian clinical reasoning model
to predict an individual risk of mortality in patients with chronic hemodialysis (CHD), and it can
allow the prediction function to be updated.

Methods: A Bayesian statistical model was constructed to estimate the all-cause mortality risk of
CHD patients by sequentially incorporating three risk models, including demographic features
(basic model), dialysis-related components (dialysis quality score model) and conventional risk
factors (enhanced model). The basic function of Bayesian is [posterior odds = prior odds x
likelihood]. A cohort that enrolled 871 participants with CHD and followed up over a longest

time of 9 years to ascertain mortality cases during the period through 2006 to 2015 was used for
the illustration of the proposed models.

Results: The proposed models can be applied to predicting the overall mortality risk with any
combination of risk factors. For example, a 55-year-old man with one year dialysis history, the 5-
year risk for death with the basic model was 18.1% (95%CI, 2.4%-39.1%). His HD-related
quality scores {phosphate (7 mg/dL), creatinine (7 mg/dL), albumin (3 gm/dL), hemoglobin (8
gm/dL) and Kt/V (1.0)}, leading to 1.64 of likelihood ratio, enhanced the risk for death up to
26.6%. As with diabetes history, and with cardiothoracic ratio > 0.5 yielding the likelihood ratios
of 1.31 and 1.49 respectively, the risk of mortality is further raised up to 41.6%.

Conclusions: A sequential Bayesian clinical reasoning approach by incorporating routine dialysis
information can offer nephrologists a quick reference of individual risk prediction for mortality in
CHD patients. Moreover, we can update the risk as the same manner when a new risk factor will
be applied.

Keywords: hemodialysis, Bayesian, mortality, end stage of renal disease, prediction
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Higher Serum Creatinine Levels Associated with Better Prognosis in Patients on
Chronic Hemodialysis with Good Nutrition and Dialysis Quality
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Public Health, National Taiwan University, Taipei, Taiwan (R.O.C) “Division of Nephrology,
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Background: In hemodialysis patients, higher serum creatinine level represents larger muscle mass
and predicts greater survival. However, whether this association keeps significant in different groups
remains uncertain. Therefore, we investigated the impact of serum creatinine levels on mortality in
subgroup analysis for chronic hemodialysis (CHD) patient.

Methods: This was a retrospective observational cohort study of 722 Taiwanese patients with CHD,
assessing the bivariate predialysis serum creatinine level (£9.5 and 9.5 mg/dL) and continuous
creatinine level as a predictor of all-cause and cardiovascular mortality. Fatal events were assessed
using the Cox proportional hazards regression model.

Results: During a mean follow-up of 5.3 £ 2.9 years, 272 all-cause and 188 cardiovascular (CV)
deaths occurred. Crude analysis showed that the serum creatinine level >9.5mg/dL significantly
reduced the all-cause (hazard ratio [HR]: 0.45; 95% confidence interval [CI]:0.35-0.58) and CV
mortality (HR: 0.43; 95% CI. 0.32-0.59). After further multivariable adjusting, the serum creatinine
level =9.5 mg/dL remained significantly reduce for all-cause (HR: 0.56, 95% CI: 0.41-0.78) and CV
death (HR: 0.56, 95% CI: 0.38-0.83). Moreover, subgroup analysis revealed that, for subjects with
age >55 years, history of diabetes, hemoglobin >10 g/dL, serum albumin levels >4 g/dL, serum
phosphate levels >5 mg/dL, and KT/V >1.2, the higher creatinine level (>9.5 mg/dL) had significant
predictive power for all-cause mortality and those with male gender, history of diabetes, hemoglobin
>10 g/dL, serum phosphate levels >5 mg/dL, and KT/V >1.2, the higher creatinine level (>9.5 mg/dL)
had significant predictive power for CV mortality after multivariable adjustments.

Conclusion: Our study showed a higher creatinine level was associated with reducing mortality in
CHD patients especially in the male gender, diabetes, non-anemia, good nutrition status, and
adequate dialysis.

Keywords: hemodialysis, serum creatinine level, all-cause mortality, cardiovascular mortality.
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Innovative Diagnostic Platform for Improving Renal Pathology
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Background:

Wax physisorption kinetics coupled with fourier transform infrared (WPK-FTIR) imaging is
already established to investigate the physisorption between wax n-alkanes with varied carbon
number as glycan adsorbent and glycan chains of glycoprotein on biopsied tissues.This innovative
method is capable of differentiating malignant tumor from benign tumor by non-destructive
targeting altered glycosylation, and even it has better sensitivity than the standard IHC staining.
Numerous studies have revealed that elongation and /or branching of glycan chains of altered
glycoprotein are happened on the surface of tissues during the development of malignancies and
several inflammatory diseases. Thus, we hypothesized that altered glycosylation would be happened
in injured kidneys along with the progression of acute glomerulonephritis (GN). Furthermore, we
also attempt to develop a feasible, sensitive and automated method for diagnosis and
prognostication of children-onset lupus nephritis (LN).

Methods:

WPK-FTIR imaging is implicated to investigate the glycome profile on kidneys collected from the
natural course of rat crescentic GN, the mouse model of spontaneous lupus nephritis and on renal
biopsies taken from pediatric patients with different types of LN.

Results:

Elongation of glycan chains of glycoprotein in inflamed glomeruli is evident in experimental GN
and human LN. The IR absorbance ratio, Azs (n-C2sHsg remain)/ A2z (n-C22Hase remain), is 0.53
(0.46-0.63) of the normal groups and 1.58 (1.22-1.99) of the severe GN groups, respectively.

Conclusions:

Infrared glycomics by FTIR-WPK imaging is an innovative diagnostics of kidney disease.
Furthermore, artificial intelligence implanted WPK-based algorithm is introduced to become a
promising and user-friendly platform allowing to precise diagnosis and prognosis prediction.
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Analysis of YouTube Videos on Kidney Disease
M2 MRk 2 HA W2 Rt

SW Chien?!, HC Lin?, HC Hsieh?, PS Lin!

e FRAARE L LS F TR

2 4 e 2 N = >
FSFEFRAABZ A SFE Fre R

1 Department of Nephrology, Tungs' Taichung MetroHarbor Hospital
2 Department of Nursing, Tungs' Taichung MetroHarbor Hospital

Background: Use of YouTube as a source for health-related information continues to grow.
Status of videos on kidney diseases was evaluated.

Methods: YouTube videos were searched using the keywords ‘kidney disease (%~ %) on
September 16, 2018. The top 100 popular videos were examined for uploaders, duration, and total
views. Uploaders were categorized into medical professionals, news agencies, advertisements,
and undetermined.

Results: Four videos were about kidney diseases of cats, and were excluded. Among the 96
videos included, 52 (53%) videos were categorized as undetermined sources, 28 (29%) as news
media, 14 (15%) as medical professionals, and 4 (4%) as advertisements. Length of 70% videos
were between 1 and 4 minutes, 22% were between 5 and 9 minutes, and 8% were longer than 10
minutes.

Conclusions: The majority of YouTube videos on kidney disease were not posted by medical
professionals, and therefore the quality might be variable. Popular videos usually lasted shorter
than 5 minutes. To promote renal patient education, more health care providers can edit short
videos on kidney disease.

Keywords: YouTube, Kidney disease, Patient education
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