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Clinical Profile of Pregnancy Related AKI (PRAKI): A Single Center Experience 

MAYUR V PATIL1, VIVEK B KUTE1, HIMANSHU V PATEL1, DINESH N GERA1, PANKAJ R SHAH1 

1INSTITUTE OF KIDNEY DISEASE AND RESEARCH CENTRE - INSTITUTE OF TRANSPLANTATION 
SCIENCES, AHMEDABAD, GUJARAT, INDIA 

 
Background: Acute renal failure (ARF) of obstetric origin is one of the most common complication of 
pregnancy and leads to poor maternal and fetal outcome. The incidence of PRAKI in developed country is 1 in 
20,000 pregnancies, where as in developing country like India is 1 in 50. Septic abortion, poor follow up of 
pregnancy, limited screening of pregnant patients with hypertensive complications and late referrals to tertiary 
center are responsible for high incidence of ARF in developing countries.  
 
Methods: The study was conducted at government aided tertiary care hospital between April 2016 to March 
2017. A total 1021 patients of ARF were admitted out of which 96 were PRAKI. ARF was defined according to 
KIDIGO guidelines. Renal biopsy was performed if the patient was oliguric or creatinine still >2mg/dl at the 
end of three weeks.  
 
Results: The incidence of PRAKI was 9.4%. Most common age group was 24-29 years(53.13%). 45.83% 
patients presented in late pregnancy while 36.46% presented in postpartum period. Antenatal care was recieved 
by only 30.21% patients. 25% patients required termination of pregnancy. Most common cause for PRAKI was 
puerperal sepsis followed by pre eclampsia. 18.75% patients were managed conservatively while 69.79% were 
kept on intermittent hemodialysis and 11.46% required SLED/CRRT. Acute patchy cortical necrosis was most 
common histological finding, others were thrombotic microangiopathy and glomerulonephritis. Complete 
recovery occured in 43.75%, whereas 16.67% had partial recovery (became dialysis independent but with 
persistent renal impairment), 19.79% were kept on renal replacement therapy. Maternal mortality was seen in 
19.79% of cases.  
 
Conclusion: In our study, puerperal sepsis was the most common etiological factor for pregnancy-related AKI. 
Sepsis, thrombocytopenia, disseminated intra-vascular coagulation were associated with increased mortality. 
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Different Methodology in Estimating Incidence of AKI among Patients Undergoing PCI 

Ming Yan Jiang1 

1Chi Mei Medical Center, Tainan, Taiwan 

Purpose of the study  
Acute kidney injury (AKI) is one of the complications among patients undergoing percutaneous coronary 
intervention (PCI). We aimed to examine the incidence of AKI in patients undergoing PCI by different 
diagnosis.  
Methods  
We retrospectively reviewed the medical records of 4165 patients undergoing PCIs at a tertiary hospital. AKI 
was defined as an absolute increase of ≥0.3 mg/dL or a relative increase of 50% in serum creatinine from 
baseline to peak. The severity of AKI was classified as stage 1, 2, and 3 in accordance with the definition of 
Acute Kidney Injury Network (AKIN) criteria. Dialysis-requiring AKI (AKI-D) was defined as new dialysis 
after PCI. We also used the ICD-9-CM diagnosis codes 584.x in the administrative database of the hospital to 
estimate the AKI incidence. We identified the patients’ baseline characteristics by chart review.  
Results and Conclusions  
Table 1 showed the baseline characteristics of the study cohort. The overall incidence of AKI was 4.85% (202 
patients). Patients with AKI were older (71.29 vs. 64.45 years of age, p<0.001), more likely to be female 
(39.6% vs. 21.0%, p<0.001), poorer baseline kidney function (eGFR 41.26 vs. 64.84 ml/min/1.73 m2, p<0.001), 
more likely to have DM (60.4% vs. 41.4%, p<0.001), hypertension (80.7% vs. 70.8%, p=0.002), CHF (19.3% 
vs. 8.0%, p<0.001), previous CVA (17.3% vs. 9.8%, p=0.001), and PVD (6.9% vs. 1.4%, p<0.001), more likely 
to present with STEMI (24.3% vs. 11.6%) or NSTEMI (35.1% vs. 16.0%), and more severe in clinical 
conditions, including acute heart failure (49.5% vs. 11.6%, p<0.001), cardiogenic shock (33.7% vs. 3.2%, 
p<0.001), cardiac arrest (11.9% vs. 1.5%, p<0.001), and IABP insertion (21.3% vs. 1.0%, p<0.001). The risk 
factors of AKI and AKI-D included female, older age, poorer baseline kidney function, DM, STEMI, NSTEMI, 
acute heart failure, cardiogenic shock, and IABP insertion (table 2 & 3). AKI is associated with longer length of 
stay and higher in-hospital mortality (figure 1). There were 2,961 patients without follow-up creatinine after 
PCI. Table 4 showed that patients without follow-up creatinine were healthier than those with follow-up. After 
excluding subjects without post-PCI creatinine, the incidences of AKI were 16.7% (figure 2), which seemed to 
be over-estimated. There were 98 patients with the diagnosis code of AKI by administrative data, with a AKI 
incidence of 2.35%, which seemed to be under-estimated.  
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Clinical characteristics of sepsis-induced acute kidney injury in patients undergoing continuous renal 
replacement therapy  

In O Sun1, A Young Cho1, Hyun Ju Yoon1, Kwang Young Lee1 

1Presbyterian Medical Center 

 
Purpose of the Study: The aim of this study was to investigate the clinical characteristics of sepsis-induced 
acute kidney injury (AKI) in patients undergoing continuous renal replacement therapy (CRRT).  
Methods: From 2011 to 2015, we enrolled 340 patients who were treated with CRRT for sepsis at the 
Presbyterian Medical Center. We divided these patients into two groups (survivors and non-survivors) 
according to the 28-day all-cause mortality. We compared clinical characteristics and analyzed the predictors of 
mortality.  
Results: The 28-day all-cause mortality was 62%. Survivors were younger than non-survivors (64 ± 14 years vs. 
69 ± 12 years, p<0.01) and had higher platelet counts (178 ± 101 × 103/ mL vs. 134 ± 84 × 103/ mL, p<0.01) 
and serum creatinine levels (4.2 ± 2.8 vs. 3.3 ± 2.7, p<0.01). However, survivors had lower RDW scores (14.9 ± 
2.1 vs. 16.1 ± 3.3, p<0.01) and APACHE II scores (24.5 ± 5.8 vs. 26.9 ± 5.7, p<0.01) than non-survivors. 
Furthermore, survivors were more likely than non-survivors to have a urine output of 30 mL/hour (82% vs. 
66%, p<0.01) the first day. In a multivariate logistic regression analysis, age, platelet count, RDW score, 
APACHE II score, serum creatinine level, and a urine output < 30 mL/hour the first day were prognostic factors 
for the 28-day all-cause mortality in sepsis patients needing CRRT.  
Conclusion: Age, platelet count, APACHE II score, RDW score, serum creatinine level, and urine output the 
first day are useful predictors for the 28-day all-cause mortality in sepsis patients requiring CRRT.  
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Early initiation of continuous renal replacement therapy improves survival of elderly patients with acute 
kidney injury: a multicenter prospective cohort study 

Jae Yoon Park1, Dong Ki Kim2, Jung Tak Park3, Jung Pyo Lee2 

1Dongguk University Ilsan Hospital, 2Seoul National University College of Medicine, 3Yonsei University 
College of Medicine 

 
Purpose: Continuous renal replacement therapy (CRRT) is essential in the management of critically ill patients 
with acute kidney injury (AKI). However, the optimal timing for initiating CRRT remains controversial, 
especially in elderly patients. Therefore, we investigated the outcomes of early initiation of CRRT in elderly 
patients with AKI.  
Methods: A total of 607 patients ≥65 years old who started CRRT due to AKI from August 2009 to December 
2013 were prospectively enrolled. They were divided into 2 groups based on the median 6-hour urine output 
immediately before CRRT was started. Propensity score matching was used to compare the overall survival 
rate, CRRT weaning duration, and duration of hospitalization.  



Results: The mean age of both groups was 74.2 years, and 60% of the patients were male. The most common 
cause of AKI was sepsis. In the early CRRT group, mean arterial pressure was higher, but prothrombin time, 
total bilirubin, aspartate aminotransferase, and alanine aminotransferase were lower. The overall cumulative 
survival rate was higher in the early CRRT group (log-rank P<0.001). Late CRRT initiation was associated with 
a higher mortality rate than early initiation after adjusting for age, sex, Charlson comorbidity index, systolic 
arterial pressure, prothrombin time, total bilirubin, aspartate aminotransferase, and alanine aminotransferase 
(hazard ratio, 1.31; 95% confidence interval 1.03-1.66, P=0.029). Following propensity score matching, patient 
survival was significantly better in the early CRRT group than in the late CRRT group (P=0.036). The total 
duration of hospitalization from the start of the CRRT was shorter among the survivors when the CRRT was 
started earlier (35.7 ± 28.9 versus 55.9 ± 59.5 days, P=0.051).  
Conclusions: A better prognosis can be expected if CRRT is applied early in the course of AKI in critically ill, 
elderly patients.  
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Unrecognized Impaired Renal Function In Cardiac Surgery  

Mattia Scognamiglio1, Maria Cristina Conti1, Anna Ferrara1, Amendolara Francesco1, Ahmed Desoky1, 
Lonobile Tommaso1, Riviezzo Guido1, Luigi Chiariello1 

1Clinica Mediterranea 

 
Background  
 
Impaired renal function is a major risk factor in patients undergoing cardiac surgery and may precipitate into 
AKI (Acute Kidney Injury). Routinary blood tests may not reveal a latent renal insufficiency. We tried to 
identify patients with UIRF (Unrecognized Impaired Renal Function) to assess the risk of AKI and its impact on 
the postoperative course.  
 
Methods  
 
Between January 1st, 2015 and December 31, 2016, 135 patients underwent isolated aortic valve replacement. 
Patients on renal dialysis were excluded. According to eGFR values, 3 groups were identified: (A) 91 patients 
with normal renal function (eGFR > 60 mL/min/1.73 m2), (B) 8 patients with renal insufficiency (eGFR < 60 
mL/min/1.73 m2 with serum creatinine < 1.2 mg/dl), (C) 33 patients with unrecognized impaired renal function 
(eGFR < 60 mL/min/1.73 m2 with serum creatinine ≥ 1.2 mg/dl). Postoperatively serum creatinine level, eGFR 
and urine output were obtained. Primary endpoint, was a development of AKI. Secondary endpoints were 
postoperative complications: ICU long stay or death. Continuous variables are presented as mean values with 
standard deviation or median with interquartile range and were examined using the Student’s t-test. Categorical 
variables were displayed as real numbers and percentages and were evaluated using x2-tests. Postoperative 
serum creatinine and blood urea nitrogen levels were included in the logistic regression model as predictor 
variables.  
 
Results  
 
Overall mortality was 5 patients (3.7%), of which 3 in group B and 2 in group C (both undergoing renal 
function replacement therapy). 26.6% of patients presented UIRF (Group C). These patients risk to develop 



AKI was more than double compared to patients with normal renal function (42.8% vs 16.5%). Elevated BUN 
values further increased risk of AKI (OR 2.84, p = 0.02). Severe renal injury, requiring replacement therapy, 
occurred in 16.6% of Group C patients. Patients with UIRF required longer ICU-stay compared to Group A 
patients (3.6 versus 1.6 days).  
 
Conclusions  
 
AKI is a relevant complication of cardiac surgery. Patients with UIRF have a higher risk of developing AKI. 
Novel biomarkers, including urine interleukin (IL)-18 and serum neutrophil gelatinase-associated lipocalin 
(NGAL), are expensive and are not readly available. Routine biochemical tests, such serum creatinine, BUN 
and especially eGFR, seem predictive of AKI, allowing early identification of patients at risk, and timely 
treatment.  
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Aggressive Fluid Accumulation Is Associated With Acute Kidney Injury And Mortality In a Cohort of 
Patients With Severe Pneumonia Caused by Influenza A H1N1 Virus 

GUSTAVO CASAS1, ISABEL LEON1, REYES-TERAN GUSTAVO1 

1NATIONAL INSTITUTE OF RESPIRATORY DISEASES 

Objectives: To describe the factors associated with acute kidney injury (AKI) in critically ill individuals with 
influenza A H1N1 severe pneumonia, and explore the relation of fluid accumulation with AKI and mortality.  

Design: Retrospective cohort study.  

Material and Methods: We reviewed medical records of individuals with influenza A H1N1 severe pneumonia 
and no history of chronic kidney disease, attending a national referral center for respiratory diseases between 
November 2014 and May 2015. Demographic information, risk factors for AKI, physiologic and laboratory 
data, outcomes and information on fluid intake and output were recorded. Categorical variables were compared 
using the chi-square test. Quantitative variables were compared using the Mann-Whitney test. Factors 
associated with AKI and mortality were identified by binary logistic regression. Linear models of fluid 
accumulation rates for individuals and groups were estimated using segmented linear regression.  

Results: Of 60 patients studied, 43 developed AKI (71.6%). Male gender was protective for AKI (p=0.019); and 
AKI was associated with fever before admission (p=0.048); nephrotoxic drugs during hospitalization (p=0.016); 
PEEP>10 on admission (p=0.031); mortality (p=0.037); and fluid accumulation ≥10% (fluid overload) at day 7 
of hospitalization (p=0.00026). Mortality was associated with older age (p=0.009); nephrotoxic drugs 
(p=0.034); Pneumonia Severity Index (112 vs. 76, p=0.008); APACHE II (16 vs. 12.44, p=0.004); and SOFA (8 
vs. 6.05, p=0.006) on admission. Deceased individuals with AKI had a higher rate of fluid accumulation 
(expressed as ml/kg/body weight) than survivors during the study period of 7 days (survivors=13.31 vs. 
deceased=22.76, p=0.01939). During the highest phase of fluid accumulation, survivors had a slower rate of 
fluid accumulation than the AKI group (14.91 vs. 28.49, p=0.001082).  

Conclusions: A high rate of fluid accumulation was associated with AKI and mortality.  

Table and figure on following page 



 Day 1 
(mL/Kg) 

Day 2 
(mL/Kg) 

Day 3 
(mL/Kg) 

Day 4 
(mL/Kg) 

Day 5 
(mL/Kg) 

Day 6 
(mL/Kg) 

Day 7 
(mL/Kg) 

AKI 31 (14-39) 52 (37-76) 84 (68-116) 116 (86-
135) 

128 (94-
170) 

135 (95-
180) 

143 (112-
189) 

No-AKI 19 (10-35) 42 (24-57) 53 (37-73) 78 (32-100) 70 (38-121) 84 (41-145) 116 (57-
160) 

AKI vs No-AKI P=0.209 P=0.086 P=0.001 P=0.004 P=0.018 P=0.023 P=0.131 

Deceased 32 (17-49) 56 (37-87) 90 (58-118) 122 (74-
139) 

147 (106-
170) 

160(120-
192) 

178 (116-
210) 

Survivors 24 (11-37) 48 (34-67) 72 (52-90) 94 (71-120) 108 (60-
134) 121(73-148) 129 (93-

154) 
Deceased vs 
Survivors P=0.185 P=0.321 P=0.103 P=0.059 P=0.106 P=0.067 P=0.038 
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Simplified Non-invasive Hemodynamic Variables For Prediction of Cardiac Surgery Associated AKI and 
Renal Replacement Therapy 

Jiarui Xu1, Wuhhua Jiang1, Bo Shen1, Yimei Wang1, Jiawei Yu1, Zhe Luo1, Chunsheng Wang1, Jie Teng1, 
Xiaoqiang Ding1 

1Zhongshan Hospital 

Objective：Recently the role of hemodynamic variables in the pathophysiology of CSA-AKI has become more 
and more important. We aim to find the value of optimal non-invasive hemodynamic variables (e.g. blood 
pressure, CVP, use of vasoactive drugs, or fluid balance) for the prediction of postoperative AKI and AKI-RRT.  
Methods: Data was collected from patients who underwent cardiac valve and CABG surgery in our hospital 
between March 2015 and Feb 2016. Postoperative hemodynamic variables included CVP, MAP, HR, PaO2, 
PaCO2 on ICU admission, 24h fluid input and output, vasoactive agents were all recorded. Hemodynamic 
variables were compared between AKI vs. non-AKI groups, RRT vs. non-RRT groups, death vs. survival 
groups.  
Results: A total of 1180 patients were enrolled. The AKI incidence was 36.7%(n=433) and AKI-RRT incidence 
was 1.2%(n=14). LCOS was significantly more in AKI and RRTgroup than in non-AKI or non-RRT group(13.2 
vs. 3.9%,P<0.01; 42.9% vs. 7.1%,P<0.01). CVP on admission was significantly higher than in AKI and RRT 
group (11.5±3.1 vs. 9.0±2.7mmHg, P<0.01; 13.3±2.5 vs. 9.9±3.0mmHg, P<0.01). 24hPFO in AKI and 
RRTgroup was significantly higher than in non-AKI or non-RRT group(1.6[-0.6, 3.0] vs. 0.9[-1.0, 2.4]%, 
P<0.01; 3.9±3.6 vs. 0.8±2.8%, P<0.01). Multivariate logistic regression analysis showed that male, age, BMI, 
preoperative SCr>106 umol／L, NYHA>II, CPB time, CVP on admission, LCOS and 24hPFO was the 
independent risk factors of postoperative AKI. DM, CPB time, CVP on admission, LCOS and 24hPFO was the 
independent risk factors of postoperative RRT. The area under the ROC curve to predict postoperative AKI by 
CVP on admission (>11mmHg)+LCOS+24hPFO（>5%）was the best: 0.763. The ROC curve to predict 
postoperative AKI by CVP on admission (>11mmHg)+LCOS+24hPFO（>5%）was the best: 0.886.  
Conclusion: The simplified non-invasive hemodynamic variables within 24h after surgery included CVP on 
admission、LCOS and 24hPFO can predict postoperative AKI and AKI-RRT well.  
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Evolution and Prognosis of Patients with Acute Kidney Injury and Requirement of Renal Replacement 
Therapy in an Intensive Care Unit  

Jordan Tenzi1, Leonardo Sande1 

1Hospital Español, Montevideo, Uruguay 

 
Purpose of the study: acute kidney injury (AKI) requiring renal replacement therapy (RRT) in critically ill 
patients is associated with poor prognosis and there are several factors involved in it. This study aims to analyze 
the evolution and outcomes of critically ill patients with AKI and RRT requirement according to factors such as 
the time of onset of RRT (early vs late) and the presence of hemodynamic instability. Criteria for early onset of 
RRT used: values below the mean of azotemia level and the median creatinine level and RRT beginning within 
the first 24 hours of AKI diagnosis.  
Methods: retrospective, observational and analytical study of critically ill patients of an uruguayan ICU with 
AKI and RRT requirement. A descriptive analysis of quantitative and categorical data was performed. A 
univariate and a multivariate analysis were performed to determine the risk factors associated with mortality 
and AKI persistence. Level of significance used: p less than 0.05.  
Results: n = 74, male: 51.4%, mean age: 64 years, APACHE II average: 25.74, average SOFA: 6.93. With 
regard to AKI etiology, it was mainly septic (62.2%). RRT used was intermittent hemodialysis (IHD): 100%. 
The median creatinine level at onset of RRT was 4.22 mg/dL. Of the 74 patients, 32 (43.2%) died in the ICU. 
Mortality of hemodynamically unstable patients was significantly higher (26/39 [66.6%] vs 6/35 [17.1%], p 
0.000). AKI persistance of hemodynamically unstable patients was significantly higher than patients with 
hemodynamic stability (39/39 [100%] vs 35/39 [85.7%], p 0.02).  
Mortality of patients with preserved diuresis prior to initiation and during RRT was significantly lower than 
patients without preserved diuresis (14/49 [28.6%] vs 18/25 [72%], p 0.001;15 / 53 [28.3%] vs 17/21 [80%], p 
0.000).  
There were no significant differences in mortality, persistent kidney injury and ICU stay with the different 
criteria used to define the early versus late onset of RRT. In the multivariate analysis, the SOFA score and the 
presence of diuresis at the time of TRR were identified as risk factors for mortality.  
Conclusion: in this study of critically ill patients with AKI and RRT requirement based on IHD, no strategy for 
early onset of RRT was found better with respect to a late strategy. Mortality and persistent AKI were greater in 
patients who presented hemodynamic instability at the onset of RRT.  
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Volume Overload, Acute Kidney injury, and Fluid Balance Management in Patients Transferred to a 
Large Volume ECMO Center 

Paul J McCarthy1, Raymond Rector2, Daniel Haase2, Jay Menker2, Daniel Herr2 

1West Virginia University, Morgantown, WV, USA, 2University of Maryland, Baltimore, MD, USA 

 
 
Introduction:  
Extracorporeal membrane oxygenation (ECMO) is being used with increasing frequency for cardiac and 
respiratory indications. Early referral to large volume centers is associated with improved outcomes. Volume 
overload (VO) and acute kidney injury (AKI) are common in critically ill patients and correlate with worse 
outcomes. The purpose of this study is to determine if VO, AKI, fluid balance and fluid balance (FB) 
management affect outcomes in patients transferred to an ECMO center.  
Methods:  
A retrospective review of a registry of patients transferred to the University of Maryland for VA or VV ECMO 
from January 2016 until May 2017.  
Results:  
One hundred twenty patients were reviewed. The mean age was 47 years and 55% of the patients were male. 
Sixty-four percent were managed with VV ECMO with common indications being ARDS, pneumonia, and 
obstructive lung disease/hypercapnia.  
Thirty-six percent were managed with VA ECMO with common indications being cardiogenic shock and 
pulmonary embolism.  
Over 50% were VO on presentation and over 65% had AKI. Patients at an outside hospital for more than two 
days had VO and AKI. Positive FB was common on hospital day two but was less common on day five. Over 
seventy percent of patients received diuretics while on ECMO and 62% received ultrafiltration [in-line 
hemoconcentrator and/or continuous renal replacement therapy (CRRT)] while on ECMO.  
Patient survival was 78% (72% VA & 83% VV). Survival for patients with VO was 63% and with AKI was 
67%. All VA patients that died were VO and had AKI on admission. Two thirds of VV patients that died were 
VO on admission and one-third of survivors were VO. Twelve of the thirteen VV patients that died presented 
with AKI. Average net FB for VA survivors was negative 3.5 L on hospital day 5 and was positive 3.9 L on 
hospital day 5 for patients that died.  
 
Conclusions:  
VO and AKI are common in patients transferred for ECMO. VO and AKI are increased in patients at outside 
hospitals for two or more days. Most patients did get diuretics while on ECMO and most received CRRT and/or 
ultrafiltration.  
Patients that died were more likely to have VO and/or AKI on presentation and more often had a higher FB on 
hospital day five. Diuretic use was similar is patients that survived and died. It is unclear if any specific fluid 
management strategy affects outcomes  
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The Role of Hemodialysis in Preventing Contrast Induced Nephropathy in Patients With Pre-existing 
Renal Insufficiency: A Single Center Experience. 

Dimitrios Petras1, Athanasia Kapota1, Giannou Panagiota1, Magkas Nikolaos2, Chalkia Aglaia1, Konstantinos 
Tsioufis2 

1Nephrology Department, Hippokration Hospital, Athens Greece, 21st Cardiology Clinic, Hippokration 
Hospital, University of Athens Greece  

 
Background:Contrast-induced nephropathy (CIN) is defined as the acute kidney injury(AKI) that occurs within 
48-72 hours of intravenous contrast administration. The reported incidence of CIN varies widely, largely 
depending upon the presence or absence of risk factors, primarily including underlying chronic kidney disease 
(CKD). The risk is also higher among patients with heart failure and/or diabetes melitus. There are an 
increasing number of reports that CIN is associated with significant in-hospital and long-term mortality. The 
aim of the current study was to assess whether prophylactic immediate hemodialysis (HD), after intravascular 
contrast media administration in patients with pre existing renal insufficiency, could be used in order to 
preserve residual renal function.  
Methods: 39 patients (30 men-9 women) who underwent procedures with administration of intravascular 
contrast media, were studied. Subjects had a mean value of eGFR 22.5±5 ml/min/1.73m², mean age 75.7±7 
years and daily diuresis >1.2 lt. In all patients a central venous catheter was placed and a 3hr HD session was 
performed, 2 hours after contrast media administration. sCr levels were measured at the day of contrast media 
administration and 2 and 3 days after HD.  
Results: All patients preserved their residual function and daily diuresis, while no other complications were 
noticed during HD session.  
Conclusions: In view of the limited benefit of prevention remedies such as hydration and bicarbonate, HD may 
be considered a solution. Scattered studies indicate that in patients with CKD who are undergoing coronary 
angiography, prophylactic HD can improve renal outcome. There are insufficient data to support the use of 
prophylactic HD following contrast exposure, so more multicenter, randomized studies on the subject are 
needed. Nevertheless a better collaboration of nephrologists and other physicians who refer patients for contrast 
procedures is a necessity.  
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Management of Acute Kidney Injury After Cardiopulmonary Bypass Surgery 

Dimitrios Petras1, Panagiota Giannou1, Andreas Katsaros2, Aglaia Chalkia1, Athanasia Kapota1, Aikaterini 
Damianaki1, Themistoklis Psaros2 

1Nephrology Department, Hippokration Hospital, Athens Greece, 2Cardiac Surgery Department Hippokration 
Hospital, Athens Greece  

 
BACKGROUND: Acute Kidney Injury (AKI) is a major postoperative complication in heart surgery and is 
associated with a poor prognosis, being an independent predictor of mortality. The incidence of AKI post 
operatively varies from 2 to 15% with an associated mortality of 40-80%.  
Continuous veno-venous hemofiltration (CVVH) offers hemodynamic stability and better fluid balance control 
in the intense care unit (ICU) setting. There is limited data regarding the appropriate time to initiate CVVH in 
postoperative cardio surgery patients with AKI. The aim of this study is to asses the time of initiating CVVH in 
open heart surgery patients with AKI.  
METHODS: 600 patients who underwent coronary artery bypass over the past 2 years were studied 
prospectively. Surgery was performed by the normothermic technique and the composition of the prime of the 
cardiopulmonary bypass was the same in all patients. 21 patients (3.33%) required renal replacement therapy 
(RRT) post-operatively. Patients were randomly assigned in two groups:  
Group-1 (9 patients) received CVVH treatment when Stage Injury (stage I) was met according to RIFLE 
criteria.  
Group-2 (12 patients) CVVH treatment started when Stage Risk (stage R) was met according to RIFLE criteria.  
CVVH was performed via a central double lumen vein catheter (13.5 F, Medcomp USA).  
RESULTS: Survival was signicantly better in Group-2 (4 deaths /12 pts) compared to Group-1 (6 deaths /9 pts). 
Infections were higher in Group-1 (80%) compared to Group-2 (50%) but not statistically significant. Mean 
duration of CVVH treatment was significantly less in Group-2 (5 days versus 8 days in Group-1). Group-2 
patients stayed in ICU for a mean time of 10 days while patients in Group-1 stayed 17 days. After the initiation 
of CVVH MAP significantly increased and achieved the target (≥ 65mmHg) in 7.66±1.43 hours in Group-2. 
After the first day of applying CVVH the dose of dobutamine and adrenaline was signicantly reduced in Group-
2 to 3.25±2.86 µg/kg/min and to 0.33±0.49 µg/min respectively.  
CONCLUSIONS:Careful monitoring of post cardiac surgery patients for signs of renal dysfunction is essential 
for the prompt recognition of AKI. Despite the limitations due to the small number of patients studied, our data 
suggest that early initiation of RRT treatment in patients with AKI after coronary artery bypass (even in the 
stage of R of the RIFLE criteria), improves hemodynamic stability and decreases mortality.  
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Preoperative Hidden Renal Dysfunction Add Risk of Long-term Progressive CKD after Cardiac Surgery 

Jiarui Xu1, Bo Shen1, Jiawei Yu1, Yimei Wang1, Wuhua Jiang1, Jianzhou Zou1, Chunsheng Wang1, Jie Teng1, 
Xiaoqiang Ding1 

1Zhongshan Hospital 

 
Objective: Studies have confirmed that preoperative renal dysfunction was the high risk factor for acute kidney 
injury (AKI) and long-term outcome. But for patients with hidden renal dysfunction (normal SCr and eGFR 
<90ml/min/1.73m2), the risk is not very clear.  
Methods: Patients underwent cardiac surgery and with SCr≤106µmol/L from October 2012 to April 2013 were 
enrolled. Patients were divided into four groups: eGRF≥90ml/min/1.73m2 (reference group), 
75≤GFR<90ml/min/1.73 m2(group A), 60≤GFR<75ml/min/1.73 m2(group B), eGRF<60ml/min/1.73m2(group 
C). All the patients followed up till October 2016. The primary endpoint was all causes of mortality and 
progressive CKD.  
Results: Of the total 1744 patients enrolled, there were 47.5% (n=829) in the reference group, 29.7% (n=518) in 
group A, 19.4%(n=339) in group B and 3.3%(n=58) in group C. The proporation of preoperative GFR<90 
ml/min/1.73m2 was up to 74.0% of patients≥65, and 46.3% of patients < 65. The AKI incidence of the overall 
patients was 34.3%(n=598). The AKI incidence, long-term mortality and incidence of progressive CKD in 
group B and C were significantly higher than in the reference group. For patients<65, multivariate logistic 
regression analysis showed that preoperative eGRF<60ml/min/1.73m2 was one of the independent risk factors 
of AKI. Multivariate Cox regression analysis showed that age, diabetes, 60≤eGRF<75ml/min/1.73m2, 
eGRF<60ml/min/1.73m2, postoperative AKI, length of ICU stay were independent risk factors of long-term 
progressive CKD. For patinets≥65, multivariate Cox regression analysis showed that diabetes, 
eGRF<60ml/min/1.73m2, length of ICU stay were independent risk factors of long-term mortality, and the 
same were the risk factors of long-term progressive CKD.  
Conclusion: 1) Preoperative hidden renal dysfunction was commom in patients undergo cardiac surgery, with a 
high prevalence of 52.5%. 2) For patients<65, eGRF<75ml/min/1.73m2 has become the independent risk factor 
for long-term progressive CKD. For patinets≥65, eGRF<60ml/min/1.73m2 was the independent risk factors of 
long-term mortality and progressive CKD.  

 

 

 

 

 

 

 

 

 



13 

Trends of Acute Kidney Injury after Cardiac Surgery in Mainland China: a Single Center 8-year 
Experience 

Jiarui Xu1, Yimei Wang1, Bo Shen1, Zhouping Zou1, Wuhua Jiang1, Yi Fang1, Jianzhou Zou1, Chunsheng 
Wang1, Jie Teng1, Xiaoqiang Ding1 

1Zhongshan Hospital 

 
Objective: Acute kidney injury (AKI) is a common and severe complication of cardiac surgery. We examined 
the trends in incidence of AKI after cardiac surgery in a 2000-bed hospital of China prospectively to evaluate 
the impact of AKI on in-hospital mortality.  
Methods: Cardiac surgery patients of Zhongshan Hospital, Fudan University, Shanghai from 2009 to 2016 were 
screened by the hospital medical database. The presence and severity of AKI were assessed by the KDIGO 
criteria. The primary endpoint was adverse events including died in-hospital and self-discharge without cure. 
The secondary endpoint was renal outcomes, length of ICU and length of hospital.  
Results: 18321 cardiac surgeries were performed from 2009 to 2016.The median age of patients was 57(46~64) 
years, 57% were male. The AKI incidence was 33.8% (73.7% in stage 1, 15.7 in stage 2, 10.6 in stage 3), 
increased during the eight years from 29.6% in 2009 to 34.8% in 2016. Complete, partial and no renal recovery 
was observed in 34.9%, 54.1% and 11% of AKI patients, respectively. The proportion of severe AKI decreased 
over the eight years, from 24.6% to 20.9%. The incidence of renal replacement therapy was about 2% every 
year and without great change. The adverse events among AKI patient decreased from 6.9% in 2009 to 3.2% in 
2016. The same result also showed in severe AKI and RRT patients, from 25.5% to 8.8%, and from 57.8% to 
28.9%, respectively. Multivariate logistic regression analysis showed that male, age, BMI, chronic heart 
failure(NYHA stage Ⅲ~Ⅳ), pre-operative eGFR<60 mL/min/1.73m2, aorta surgery, cardiopulmonary bypass 
time, proteinuria and blood platelet count were risk factors for AKI after cardiac surgery.  
Conclusion: AKI is prevalent in the cardiac surgery patients. The incidence of AKI after cardiac surgery is 
rising from 2009 to 2016, but adverse events remained decreased over the years. The prevention and treatment 
of AKI demand urgent improvement.  
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To Study the clinical profile, management Strategies and Predictors of Outcome in 120 Patients of 
Emphysematous Pyelonephritis 

hari krishna reddy1, anil kumar c venkata1, sarat chandra v1, praveen n1, sai sameera n1, sunneesh a1, ram r1 

1svims 

 
Introduction  
 
• Emphysematous pyelonephritis (EPN) is an acute, severe necrotizing infection of the renal parenchyma and its 
surrounding tissues. Results in gas formation in the renal parenchyma, collecting system, or perinephric 
tissue.More cases of EPN are being recognized with extensive use of abdominal ultrasound and CT scan in the 
evaluation of patients with symptoms and signs of sepsis or complicated urinary tract infection (UTI). EPN 
requires special attention because of the life threatening potential, mainly due to septic complications  
 
Objectives  
• To analyze the differences between the survival and mortality groups of EPN and to analyze risk factors 
associated with increased serum creatinine (>1.4mg/dL) at 3 months after management of EPN  
 
Materials and methods  
• All consecutive patients (n -120) admitted to the SVIMS ,Tirupati with diagnosis of EPN from 2010 -2017 
were included for analysis Medical records of these patients were reviewed. Relevant laboratory investigations 
and imaging reports were noted  
 
Statistical Analysis  
• Differences between survivors and nonsurvivors , differences between the groups with Serum creatinine less 
than 1.4 mg/dl and greater than 1.4 mg/dl at 3 months follow up were analyzed using Student’s t test.Mann-
Whitney test used for continuous variables .Fischer’s exact test was used for categoric variables. A P value of < 
0.05 was considered to indicate statistical significance  
Results  
40% are males and 60 % are females. Diabetis is common predisposing factor present in 96% of patients. .Lt 
sided EPN in 46% ,right sided EPN in 37% and bilateral in 15%. Huang classification class 1 (7%),class 2 (34) 
,class 3a(30% ),3b (5.5%), class 4 ( 15% ) .E.coli (60%) is the common organism grown in urine culture. .At 3 
months follow up 80% patients had serum creatinine greater than 1.4 mg/dl and 14% of patients expired. 
Thrombocytopenia, acute kidney injury, disturbance of consciousness, shock are significantly associated with 
mortality. 2% underwent nephrectomy and rest received either stenting, PCD/PCN along with antibiotics.  
 
Conclusion  
EPN is a life threatening infection of the renal parenchyma. Thrombocytopenia, acute kidney injury, 
disturbance of consciousness, shock are significantly associated with mortality. Majority of patients progressed 
to CKD on follow up  
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A Real-time Electronic Alert to Improve Detection of Acute Kidney Injury in a Large Tertiary Teaching 
Hospital  

Yimei Wang1, jie teng1, bo shen1, jiarui xu1, wuhua jiang1, jiawei yu1, jiachang hu1, xiaoqiang ding1 

1Zhongshan Hospital, Fudan University,Shanghai, China 

 
Purpose of the study: To investigate the incidence of acute kidney injury（AKI） in hospitalized patients, and 
to compare the detection rate by a real-time electronic alert system with the results by manual diagnosis results.  
Methods: A total of 2563 hospitalized patients in Zhongshan Hospital, Fudan University during November 3rd, 
2014 and November 9th, 2014 were screened by real-time electronic alert system, and manual diagnosis results 
were performed.  
Summary of the results : Detection rate by electronic alert system and by manual diagnosis were 10.2% and 
3.59%, respectively. The median age of AKI patients was 63±16 years, and among them 176 cases (67.4%) 
were male, 17 cases（6.5%）received renal replacement therapy, and the hospital mortality of AKI patients 
was 5.7%. 93.5% of AKI patients were not from nephrology division, and only 9.8% received nephrology 
consultation. Only 1.5% discharge diagnosis of AKI patients related to acute kidney injury. The departments 
with the highest incidence of AKI were cardiac surgery (39%), nephrology division (33%) and liver surgery 
(19%).The incidence of community acquired AKI (CA-AKI) and hospital-acquired AKI (HA-AKI) was 26.1% 
and 73.9%. The AKI group had significantly longer hospital stay and higher expenses than the non AKI group 
(12.5 vs 6 days). Of AKI patients, AKI stage (KDIGO criteria) and age were independent risk factors of in-
hospital mortality according to multivariate logistic regression.  
Conclusion: The majority of AKI patients are not from nephrology division with serious misdiagnosis and low 
nephrology consultation rate. The establishment of AKI electronic alerting in hospital can significantly increase 
the recognition rate of AKI patients, raise doctors' awareness of AKI, and may help improve the prognosis of 
AKI patients. 
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Changes in renal function among patients undergoing PCI: an ignoring problem 

Ming-Yan Jiang1, Wan-Yin Kuo1 

1Chi Mei Medical Center, Tainan, Taiwan 

 
Purpose of the study  
AKI is often under-recognized. The objective of this study is to explore the rate of follow-up post-procedural 
serum creatinine and AKI diagnosis rate among patients undergoing PCI.  
 
Methods  
We retrospectively reviewed a total of 4638 consecutive patients undergoing PCIs from July 01, 2012 through 
December 31, 2015. We excluded patients who received dialysis before PCI (n=467), and those whose pre-
procedural serum creatinine levels 14 days prior to PCI were missing (n=6). Final analytic cohort included 



4,165 patients. We examined the pre- and post-procedural creatinine and explored the rate of follow-up post-
procedural creatinine among the analytic cohort. We diagnosed AKI and classified the AKI severity according 
to AKIN criteria. In addition, we recruited 8 operators with PCI case numbers more than 100 cases to examine 
the operators’ behavior on following up patients’ post-procedural serum creatinine after PCI and each operator’s 
diagnosis rate when patients fulfilled the definition of severe AKI.  
 
Results  
The creatinine follow-up rate was 28.9%. The patients who did not have follow-up creatinine (n=2961), 
compared with those with follow-up, were characterized as younger, male, better baseline kidney function, less 
comorbidities compared with those who had follow-up. Besides, patients presented with STEMI, NSTEMI, 
heart failure, cardiogenic shock, cardiac arrest, and IABP insertion were predisposed to have follow-up 
creatinine. The predictors of which patients would be checked creatinine after PCI included older age, poorer 
baseline kidney function, DM, prior MI, STEMI, NSTEMI, acute heart failure, and cardiogenic shock. The 
creatinine follow-up rate stratified by the 8 operators ranged from 16% to 50%. The follow-up rates increase 
with impairment of baseline kidney function (Figure 1A). In patients with normal baseline kidney function, the 
follow-up rate ranged from 7.5% to 28.5%. In patients with mild and moderate renal insufficiency (RI), the 
follow-up rate ranged from 15.9% to 67.3% and 29.4% to 82.8%, respectively. In patients with severe RI, the 
follow-up rate ranged from 59.3% to 100.0% (Figure 1B). There were 66 patients who developed severe AKI, 
with 34 (51.5%) had an AKI diagnosis. The rate of operator giving a diagnosis of AKI ranged from 0 to 100% 
across the 8 operators.  
Conclusions  
Many patients with baseline RI were not followed up serum creatinine after PCI. Besides, many patients with 
AKI were not diagnosed. 
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Current Practice of Diagnosis and Management of AKI in Intensive Care Unit in Thailand 

Nattachai Srisawat1, Nattaya Sintawichai1, Win Kulvichit1, Nuttha Lumlertgul1, Patita Sitticharoenchai1, Nicha 
Thamrongsat1, Sadudee Peerapornratana1 

1Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, and King 
Chulalongkorn Memorial Hospital, Bangkok, Thailand 

 
Aim: In a limited resource setting, there is only a few systematic data collection of management of acute kidney 
injury (AKI) especially the aspect of renal replacement therapy (RRT). This survey aimed to reflect the current 
management of AKI in hospitals across Thailand.  
 
Methods: Questionnaires were distributed to 160 physicians involved in the intensive care between January to 
December 2014 across Thailand. Distribution was done either via online survey platform or direct contact.  
 
Results: The response rate was 80.6% (129 physicians). AKI diagnosis was mostly made by using KDIGO 
criteria (36.7%). Common diagnostic investigations of AKI were urinalysis (86%). Forty-eight percent of 
attending physicians always requested renal ultrasound in all AKI cases while 50.4% requested renal ultrasound 
only in some selected cases. Nephrologists took a major role (86.4%) in making decision for initiation and 
selection of the mode of RRT. In ICU, intermittent hemodialysis is the most common mode of RRT (72%), 
followed by continuous renal replacement therapy (CRRT, 12%), sustained low efficiency dialysis (SLED, 
10%) and peritoneal dialysis (PD, 6%). Catheter insertion was predominantly performed by nephrologist 
(51.1%) with ultrasound guidance. The right internal jugular vein was the most common site (70.4%). While 
there were many indications for CRRT to be performed in ICU, the most common indication was 
cardiovascular instability. Among CRRT, continuous veno-venous hemofiltration (CVVH) was the most 
frequently used (84.88%). In the hospital without hemodialysis, PD was the preferrable mode chosen.  
 
Conclusions: With increasing concern of AKI in ICU, our study provide insights regarding the standard of care 
of AKI in Thailand ICU. 
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Prevalence of Acute Kidney Injury (AKI) in Extremely-low Gestational Age Neonates (ELGANs) 
Stratified by Gestational Age (GA) Groups 

David Askenazi1, Kerry Hancuch2, Russell Griffin1, Patrick Heagerty2, Patrick Brophy3, Sandra Juul2, Stuart 
Goldstein4, Sangeeta Hingorani5 

1University of Alabama at Birmingham, 2University of Washington, 3University of Rochester , 4Cincinnati 
Children's Hospital Medical Center, 5Seattle Children's Hospital 

Purpose: The PENUT study is a multi-center study which randomized 940 ELGANs (24-27 gestational age) to 
erythropoeitin vs. placebo to determine whether erythropoietin improves neurologic/death outcomes. 
REPAIReD is an ancillary study designed to investigate kidney outcomes in this cohort of neonates. We report 
the prevalance of AKI development and severity by AKI stage, method of definition (serum creatinine (SCr) vs. 
(UOP)), timing (< vs. >14 days of life) across 4 gestational age (GA) categories (24, 25, 26, and 27 weeks). Our 
hypothesis is that the most premature infants develop more AKI.  



 
Methods: The prevalence of AKI was determined by the Neonatal KDIGO. AKIScr was defined by a rise in 
SCr of ≥0.3 mg/dl within 2 days or 50% rise from baseline, with the baseline SCr defined as the lowest previous 
value. AKIuop was defined as < 1 cc/kg/hr over a 24-hour period after the second day of age. AKIany was 
documented if a patient met either SCR or UOP criteria. AKImax was defined as the highest stage of AKI by 
either SCr or UOP criteria. The mean (sd) SCr measured was 9.4 (4.4) in the first 14 days of life, and was 16.0 
(18.9) after 14 days. The mean (sd) UOP measurements on was 12.3 (2.2) days 2-14 and 18.6 (14.2) after 14 
days. To determine whether GA was associated with AKI, GEE logit models were performed (to account for 
clustering due to same-birth siblings) for AKIScr, AKIuop, and AKIany.  
 
Results: At least one episode of AKI was documented in 627/940 (67%) infants. Of these 627 infants, 252 
(40%) had Stage 1 AKImax, 249 (40%) had Stage 2 AKImax and 126 (20%) had Stage 3 AKImax. Table 1 
depicts the number of infants by GA with and without AKI according to SCr and/or UOP criteria.  
 
Early AKI (within first 14 days of life) occurred in 472/940 (50%) infants. Of the 851 infants who were still 
alive at 14 days, 442 (52%) had an episode of AKI after 14 days. Neonates with lowest GA had higher odds of 
AKIScr [OR = 1.63 (1.43-1.85)], AKIuop [1.65 (1.45-1.88)], and AKI any [1.22 (1.09-1.37)] (all p<0.001).  
 
Conclusions: A majority of infants have at least one AKI episode using the Neonatal KDIGO AKI definition; 
lower GA was associated with higher AKI incidence. Without UOP data in the definition, 195 / 627 (31%) of 
infants with AKI would have been missed. Further analysis of this dataset will help optimize neonatal AKI 
definition, improve our ability to predict risk factors, determine if erythropoietin can improve outcomes and 
many other questions. 

 

 24 weeks n = 235 25 weeks n = 245 26 weeks n = 222 27 weeks n = 238 
AKI status n (%) n (%) n (%) n (%) 
Scr-/UOP– 39 (16.6) 63 (25.7) 99 (44.6) 112 (47.1) 
SCr+/UOP– 84 (35.7) 66 (26.9) 46 (20.7) 46 (19.3) 
SCr-/UOP+ 41 (17.4) 58 (23.7) 42 (18.9) 54 (22.7) 
SCr+/UOP+ 71 (30.2) 58 (23.7) 35 (15.8) 26 (10.9) 
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Serum Procalcitonin as a Predictor for the Development of Acute Kidney Injury in Critically Ill Patients 

Wookyung Chung1, Ae Jin Kim1, Han Ro1, Jae Hyun Chang1, Hyun Hee Lee1, Ji Yong Jung1 

1Gachon University Gil Medical Center, Incheon, Republic of Korea 

 
Background: Procalcitonin (PCT) has been recognized as one of useful markers for the diagnosis of systemic 
inflammatory response syndrome. In addition, it has been reported that PCT is affected by renal function. 
However, there are few studies regarding the relationships between PCT and the development of acute kidney 
injury (AKI). Hence, we investigated whether serum PCT levels at the time of admission can predict the 
development of AKI and clinical outcomes.  
Methods: We retrospectively analyzed data of 790 patients in whom PCT were measured on admission to the 



intensive care unit. We attempted to investigate that the serum PCT level at the time of admission could be as a 
predictor for development of AKI according to the groups classified in to the septic and the non-septic patients 
and risk factor for all-cause mortality.  
Results: The serum PCT levels were significantly higher in patients with AKI than in those without AKI (P < 
0.001). After adjustment of confounding factors, PCT still remained an independent risk factor for AKI (odds 
ratio [OR], 2.152; 95% confidence intervals [CI], 1.414–3.276; P < 0.001). The OR (95% CI) for AKI 
development among those with and without sepsis were 2.745 (1.278–5.896, P = 0.010) and 1.989 (1.159–
3.416, P = 0.013), respectively.  
Conclusions: Serum PCT level could be used as a marker to predict the possibility of AKI in critically ill 
patients admitted to the ICU. 
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A Critical Appraisal of Acute Kidney Injury Clinical Practice Guidelines Using the AGREE II 
Instrument 

Nigar Sekercioglu1, Reem Al-Khalifah2, Jason Busse1, Gordon Guyatt1 

1McMaster University, Hamilton, Ontario, Canada, 2Pediatric Endocrinology, King Saud University, Riyadh, 
Saudi Arabia 

Purpose: Acute kidney injury (AKI) is sudden kidney damage or failure that results in a rapid decline in kidney 
function. Management of AKI, globally, is highly variable due to knowledge-to-action gaps and inconsistent 
access to resources. Clinical practice guidelines can provide important guidance and, when evidence warrants 
strong recommendations, can help to minimize variability in care; however, evaluating the trustworthiness of 
recommendations requires appraisal of guideline quality. The objective of this systematic survey is to critically 
appraise clinical practice guidelines (henceforth referred to as guidelines) addressing management of AKI.  
 
Methods: We systematically searched MEDLINE, the National Guideline Clearinghouse, Guideline 
International Network, and Turning Research into Practice, with language restrictions, up to March 2017. 
Guidelines that address diagnosis, monitoring or management of AKI in adult or pediatric populations were 
eligible for our review. We restricted our review to guidelines that generate their own recommendations, versus 
those that adapt or adopt existing guideline recommendations. We evaluated the most recent version of each 
guideline, if multiple versions exist. We excluded guidelines addressing prevention of AKI and those specific to 
kidney transplant recipients. Teams of two reviewers, independently and in duplicate, screened titles and 
abstracts and potentially eligible full text reports to determine eligibility, and appraised the reporting quality of 
AKI guidelines using the Advancing Guideline Development, Reporting and Evaluation in Health Care 
instrument II (AGREE).  
 
Results: Eleven guidelines published from 1997 to 2016 addressing the diagnosis, monitoring or management of 
AKI proved eligible. We included three guidelines for the management of the hemolytic uremic syndrome, one 
guideline for the management of the hepato-renal syndrome and one guideline for the management of the 
cardiorenal syndrome. Two guidelines included recommendations on nutrition in AKI. Only one guideline 
made recommendations for the pediatric patient population. The National Institute for Health and Care 
Excellence (NICE) and Kidney Disease: Improving Global Outcomes (KDIGO) guidelines performed best with 
respect to AGREE II criteria; only one other guideline warranted high scores on three domains.  
 
Conclusions: Only two of these guidelines, the KDIGO and NICE guidelines, met most criteria of the AGREE 
II instrument.  
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ASSOCIATION BETWEEN OVER-HYDRATION AND MORTALITY IN HEMODIALYSIS 
PATIENTS 

HYUNG JONG KIM1, SUNG JIN MOON2, YOO BUM CHOI1, MI JUNG LEE1, JAE HYUN CHANG3 

1CHA BUNDANG MEDICAL CENTER, CHA UNIVERSITY, 2International St. Mary's Hospital, Catholic 
Kwandong University, 3Gachon University Gil Medical Center 

 
Introduction: Over-hydration(OH) is very important and can induce hypertension, generalized edema, 
cardiovascular(CV) complications in hemodialysis(HD) patients. Bioelectrical impedance analysis(BIA) is a 
useful tool about measurements of body fluid status, muscle mass, nutritional status in HD patents. Therefore, 
we investigated that the association of OH status and mortality, and also OH and nutritional parameters in HD 
patients measured by BIA.  
Methods: The BIA and baseline data were collected from January, 2010 to May, 2015. Total ninety three HD 
patients were enrolled. We investigated the enrolled patients until June, 2017. We analyzed morbidity and 
mortality of the enrolled patients according to body fluid status, nutritional status and muscle mass. Also, we 
analyzed about association between OH and nutritional status.  
Results: Eleven of 93 patients were expired. Serum albumin (3.96 ± 0.28 vs. 3.55 ± 0.47 g/dl; p<0.05), iPTH 
(232.47 ± 261.63 vs. 62.48 ± 39.85 pg/dl; p<0.05) and phosphorus (4.92 ± 1.19 vs. 3.90 ± 1.50 mg/dl; p<0.05) 
level were a significant lower level and hs-CRP level (0.25 ± 0.74 vs. 1.10 ± 1.57 mg/dl; p<0.05) was a 
significant higher in expired group. Extracellular water (ECW)/total body water (TBW) ratio of expired group 
was higher than survival group (0.39±0.01 vs. 0.40±0.01; p<0.05). There is a negative correlation between 
ECF/TBW ratio and serum albumin level (p<0.05). Kaplan-Meier survival analysis showed higher mortality 
rate in OH group (OH group; ECW/TBW ratio > 0.41 vs. non-OH group; ECW/TBW ratio ≤ 0.41) (p<0.05).  
Conclusion: We suggest that OH patients may be more associated with mortality risk and cardiovascular 
complications than decreased muscle mass status.  
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Acute Kidney Injury is Associated with Chronic Lung Disease in Late Preterm and Term Infants: 
Results from the AWAKEN Cohort 

Michelle C Starr1, Louis Boohaker2, Laurie Eldridge1, Shina Menon1, Russell Griffin2, Dennis Mayock1, David 
Askenazi2, Sangeeta Hingorani1 

1Seattle Children's Hospital/University of Washington, Seattle, WA, USA, 2University of Alabama Birmingham, 
Birmingham, AL, USA 

 
Background: Chronic lung disease (CLD) is the most prevalent co-morbidity in neonates, resulting in high 
mortality, morbidity, and a lifetime risk of impaired pulmonary function. CLD more commonly affects 
prematurely born infants; however, few studies have evaluated CLD in infants ≥32 weeks gestation. AKI can 
affect the physiology of distant organs, particularly the lungs through systemic inflammatory changes, and is 
associated with worse short and long-term pulmonary outcomes. This analysis was designed to evaluate the 
association between AKI and CLD in infants ≥32 weeks.  
 
Methods: The Assessment of Worldwide Acute Kidney Injury Epidemiology in Neonates (AWAKEN) study 
was a retrospective cohort of infants admitted to a neonatal intensive care unit receiving >48 hours of 
intravenous fluids. Data was collected between January – March 2014 from 24 institutions in 4 countries. 
Exclusion criteria were admission >7d after birth, heart disease requiring surgery <7d after birth, chromosomal 
anomaly, death <48 hours, or insufficient data to diagnose AKI. This analysis included infants ≥32 weeks 
gestational age (n=1348). Our primary outcome was a composite of CLD (supplemental oxygen or positive 
pressure ventilation requirement) or death at day of life 28. We used a composite endpoint as CLD and 
mortality are competing outcomes. AKI was defined by a rise in serum creatinine of 0.3mg/dL or increase of 
>150% from previous trough or urine output < 1 cc/kg/hr on days 2-7 of age. Univariate and multivariate 
logistic regression using a forward stepwise approach were utilized to calculate odds ratios (OR).  
 
Results: CLD occurred in 75/1348 (5.6%) while death occurred in 22/1348 (1.6%); thus the composite of 
CLD/death occurred in 97/1348 (7.2%) (Table 1). Those with AKI had a 4-fold increased odds of CLD/death 
[OR = 4.0, 95% CI = 2.6 – 6.1; p <0.0001]. This association remained after controlling for gestational age, 5 
minute Apgar score, intubation during initial resuscitation, maternal polyhydramnios, multiple gestations, and 
admission for hypoxic-ischemic encephalopathy [adjusted OR = 3.6 (95% CI = 2.3 – 5.8); p <0.0001] (Table 2).  
 
Conclusions: In late preterm and term infants, AKI is associated with CLD and mortality. AKI may lead to 
alterations in lung physiology through fluid overload or lung-kidney cross-talk. Interventions to recognize and 
minimize AKI may improve long-term pulmonary outcomes in this patient population.  

Table on following page 

 

 

 

 



Table 1. Demographic characteristics for infants with and without Chronic 
Lung Disease or Death at 28 days of life   

Infant characteristics No CLD 
(n=1257) 

CLD/Death 
(n=97) 

Sex (male) 705 (56.3%) 50 (51.5%) 
Ethnicity   

Hispanic 158 (12.6%) 10 (10.3%) 
Non-Hispanic 882 (70.5%) 68 (70.1%) 
Unknown 211 (16.9%) 19 (19.6%) 
Race   

White 721 (57.6%) 56 (57.7%) 
Black 203 (16.2%) 16 (16.5%) 
Other 327 (26.1%) 25 (25.8%) 
Gestational Age (weeks) 36.1 ± 2.7 36.0 ± 2.6 

Birth Weight (g) 2,664.7 ± 
815.5 2,593.4 ± 866.8 

1-Min Apgar (score) 8 (IQR 5, 8) 5 (IQR 3,8) 
5-Min Apgar (score) 9 (IQR 8, 9) 7 (IQR 6, 9) 
Maternal Characteristics   

Multiple gestations 184 (14.7%) 8 (8.2%) 
Intrapartum infection 106 (8.5%) 4 (4.1%) 
Diabetes 184 (14.7%) 13 (13.4%) 
Hypertension 106 (8.5%) 6 (6.2%) 
Polyhydramnios 45 (3.6%) 13 (13.4%) 
Steroids for fetal maturation 312 (24.9%) 19 (19.6%) 
   

Table 2. Odds ratios for Chronic Lung Disease or Death at 28 days of life 
after multivariate adjustment   

Characteristic OR (95% CI) p value 

AKI 3.61 (2.26 – 
5.76) <0.0001 

Gestational Age 0.88 (0.81 – 
0.97) 0.003 

Maternal polyhydramnios 2.18 (1.04 – 
4.57) 0.046 

Multiple gestations 0.50 (0.22 – 
1.13) 0.08 

Neonatal Intubation 5.29 (3.33 – 
8.41) <0.0001 
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Mortality After Extracorporeal Membrane Oxygenation in Patients with Dialysis-Dependent Acute 
Kidney Injury 

Chih-Hsiang Chang1, Yueh-An Lu1, Cheng-Chia Lee1, Pei-Chun Fan1, Shao-Wei Chen2 

1 Division of Nephrology, Chang Gung Memorial Hospital, Linkou Medical Center,, 2 Division of 
Cardiovascular Surgery, Chang Gung Memorial Hospital, Linkou Medical Center, 

Background: Acute kidney injury (AKI) is a common complication accompanied with extracorporeal membrane 
oxygenation (ECMO) treatment. The aim of this study was to elucidate the incidence, the risk factors, the 
hospitalization and the long-term outcomes of the adult ECMO patients with advanced AKI.  
Materials and Methods: The study analyzed from Taiwan National Health Insurance Research Database. A total 
of 4,516 patients who had received first-time ECMO treatment between January 1, 2003 and December 31, 
2013 were enrolled and analyzed. Patients were divided into dialysis-dependent AKI (D-AKI) group and non D-
AKI group depending on whether they newly started renal replacement therapy (RRT) in the index admission. 
This study evaluated the impact of D-AKI on long-term mortality and major adverse kidney events. An internal 
validation was also performed.  
Results: Among the 4,516 patients, 53.6% of the patients developed D-AKI. Patients with D-AKI had 
significantly higher in-hospital mortality, higher incidence of complications, longer ECMO and ventilator 
support duration, longer ICU stay, and more inpatient medical expenditure. Age, ECMO indication as post-
cardiotomy shock and respiratory failure, heart failure, liver failure and medical center hospitalization were risk 
factors that associated with D-AKI. Patients with D-AKI had higher incidence of all cause mortality, chronic 
kidney disease (CKD) and end stage renal disease (ESRD) but not newly onset AKI during the follow up 
period. The long-term mortality of patients who were alive within 90 days after discharge was 20.8%, 32.3% 
and 42.3% in patients with non D-AKI, recovered D-AKI and non-recovery D-AKI who needed long-term 
RRT, respectively.  
Conclusion: Advance AKI is associated with an increased risk of long-term mortality, CKD and ESRD in 
ECMO treated patients.  
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Acute Kidney injury in repsiratory patients presents with variegated symptoms. THe current study was done in 
a teritiary hospital from November 2016-17 who presented in the respiratory intensive care unit. A total of 27 
patients were referred for AKI. 10 were males (37%) and 17 were females (63%), Mean age at presentation was 
62 yrs. Mean creatinine was 3.2 mg per dl. 7 patients had COPD(25.9%), Pulmonary Tuberculosis in 9 cases 
(37%), 10 patients had bronchial asthama (37%), 12 patients had respiratory failure (44.4%), Secondary PAH in 
4patients(14.8%). Cor pulmonale was seen in 5 patients (18.5%). Obstructive sleep apnea was seen in 11 
patients(40.7%). Sepsis was seen in 14 patietns (51.8%), Of these AKI stage IV was noted in 3 patients 
requiring dialysis as SLED therapy. 21 patients had complete recovery from stage III AKIN to stage II . Death 
rate was seen in 2 patients (7.4%). Mean discharge creatinine was 2.1 mg per dl. On follow up none of them had 
worsening GFR. Pharmacotherapueticallyl cysteine, ketoanlogues and probiotics .as renoprotection was With 



NAC 37% were treated as 1.2g per day in twice divided doses, 7.4% patients received alphaketoanalogue tablet 
thrice daily and 15% percent had received combination of N-AC and Ketoanlogue. 11.1 % received 
combination of N-Acetyl cysteine and probiotic and only probiotic in 7.4 % of patients. Outcomes of recovery 
was faster in patients with combination of N-Acetyl cysteine and ketoanalogue when compared to single drug 
therapy.  
Patients with antioxidant and alpha ketoanolgue could have antiinflammatory action which reduces the 
progression of acute kidney injury in pulmonary patients.  
Pre-renal AKI and Sepsis induced AKI had good outcomes when compared to multiorgan failure patients.  
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A Novel Score of Electrolyte and Acid-base Disorders for Electronic Alerting and Monitoring in 
hospitalized patients 

Jiachang Hu1, Yimei Wang1, Xiaoqiang Ding1 

1Zhongshan Hospital, Fudan University 

 
BACKGROUND: Electrolyte and acid-base disorders are not only commonly seen in critically ill but in other 
hospitalized patients. But there is a lack of risk score to evaluate and to monitor electrolyte and acid-base 
disorders for electronic alerting, and even to guide the correction.  
METHODS: We prospectively enrolled all patients admitted to a tertiary hospital. A risk score of electrolyte 
and acid-base disorders was generated by multiple logistic regression analysis. Its significances in predicting 
hospital mortality and in dynamically monitoring were evaluated.  
RESULTS: All of 84,700 patients were finally analyzed. A risk score with the sum of 20 points was established 
to evaluate the severity of electrolyte and acid-base disorders and to predict hospital death. To predict hospital 
mortality, the receiver operating characteristic curve revealed that the area under curve reached 0.876 (95% CI 
0.864-0.888), and the optimal cut-off value was 2.5 with the sensitivity 82.7% and specificity 77.5%. Kaplan–
Meier survival analysis for four quartiles of the risk score (Q1:0-2; Q2: 3-5; Q3: 6-10; Q4: >10 points) showed 
the differences in hospital survival (P<0.001). Survival analysis also revealed that patients with elevated (delta) 
risk score >2 had lower survival rate, while the ones with delta risk score<-2 had higher survival rate than 
patients with the delta risk score at the interval of -2 to 2 (P<0.001), especially in these patients with the risk 
score 3 to 5 at admission.  
CONCLUSION: Electrolyte and acid-base disorders are common among hospitalized patients and highly 
associated with hospital mortality. This novel risk score is reliable to evaluate, to dynamically monitor and to 
guide the correction of electrolyte and acid-base disorders. 
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Long Term Outcomes Following Acute Kidney Injury 

Jonah Powell-Tuck1, Ryan Haines2, Hugh Leonard3, Salma Ayis4, Marlies Osterman3 
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Objectives  
Little is known about the long-term outcome of patients admitted to the intensive care unit (ICU) with acute 
kidney injury (AKI). We set out to determine the outcomes of patients admitted to ICU with AKI, and whether 
severity of AKI or initial renal recovery affects long-term outcome.  
 
Methods  
We collated a database of 3243 patients who were admitted to a general ICU in a university hospital between 
2004 and 2008, who did not have end stage renal failure (ESRF) prior to admission and who were subsequently 
discharged from hospital alive. We tracked their serum creatinine levels for seven years following discharge. 
We cross-checked hospital and national records to determine whether patients developed ESRF requiring renal 
replacement therapy (RRT) or died over the study period. Maximum AKI KDIGO stage during ICU stay, as 
well as renal recovery at hospital discharge were recorded. Complete renal recovery at hospital discharge was 
defined as a return to baseline creatinine to pre-admission levels or below, partial renal recovery as a creatinine 
level 1.01 � 1.5 times higher than baseline and no recovery as a discharge creatinine level of greater than 1.5 
times the baseline value.  
 
Results  
Of the 3243 patients in our database 932 were excluded as we had no pre-admission baseline creatinine levels to 
determine their pre-existing renal function, leaving us with 2311 to study. Of these, 1056 had no AKI in ICU, 
570 had AKI stage 1 and 685 had AKI stage II or III. 274 patients with no AKI in ICU developed an AKI on the 
ward prior to leaving hospital.  
AKI stage II and III patients who did not recover had the highest rates of ESRF requiring RRT (22.8%) over the 
following 7 years with a mortality of 63.4%. Those with AKI stage I who did not recover were associated with a 
high 7 year mortality of 75%, there was however a small sample size in this group. Of those patients with AKI 
stage I, 2.8% required long-term RRT compared with 10.1% of those with AKI stage III.  
Those patients who did not recover their renal function had a higher mortality (64.7%) and RRT incidence 
(19%) than those with partial (58% and 3.1% respectively) or complete renal recovery (57.7% and 6.1%) at 
hospital discharge.  
 
Conclusion  
AKI stage I that does not recover at the point of hospital discharge was associated with a high mortality in our 
patients. Patients with an AKI of 2 or above who did not recover had the highest incidence of RRT. 

Table on following page 

 

 

 



Renal 
Recovery 

No 
AKI 

Partial 
Recovery 

No 
Recovery 

Complete 
Recovery 

Partial 
Recovery 

No 
Recovery 

Complete 
Recovery 

Partial 
Recovery 

No 
Recovery 

AKI Stage No 
AKI 

Developed 
AKI after 
ICU 

Developed 
AKI after 
ICU 

AKI 
Stage 1 

AKI 
Stage 1 

AKI 
Stage 1 

AKI 
Stage 2/3 

AKI 
Stage 2/3 

AKI 
Stage 2/3 

No. of 
Patients 782 260 14 384 170 16 351 211 123 

No. of 
Males n 
(%) 

469 
(60.0) 147 (56.5) 7 (50.0) 259 

(67.4) 
122 
(71.8) 11 (68.8) 217 

(61.8) 
143 
(67.8) 81 (65.8) 

Average 
Age 53.9 55.2 56.5 57.2 65.1 63.1 62.9 62.0 61.9 

Pre-
Existing 
CKD n. (%) 

47 
(6.0) 10 (3.8) 1 (7.1) 113 

(29.4) 25 (14.7) 2 (12.5) 126 
(35.9) 44 (20.9) 29 (23.6) 

Average 
APACHE 
II Score 

13.0 13.0 14.6 15.8 16.6 14.8 19.4 18.1 19.8 

Alive after 
7years n. 
(%) 

450 
(57.5) 155 (59.6) 4 (28.6) 176 

(45.8) 73 (42.9) 4 (25.0) 135 
(38.5) 87 (41.2) 45 (36.6) 

ESRF 
Requiring 
RRT within 
7 Years n. 
(%) 

5 
(0.6) 2 (0.8) 1 (7.1) 14 (3.6) 2 (1.2) 0 (0.0) 31 (8.8) 10 (4.7) 28 (22.8) 
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Community Acquired Acute Kidney Injury as a Predictor of De Novo Heart Failure Hospitalization 

Kristen M Tecson1, Helen Hashemi2, Aasim Afzal2, Parag Kale2, Jun Zhang1, Peter A McCullough1 

1Baylor Heart and Vascular Institute, Dallas, TX, USA, 2Baylor University Medical Center, Dallas, TX, USA 

 
Purpose: Patients with heart failure (HF) who endure acute kidney injury (AKI) have poor clinical prognosis, 
but little is known about the relation between community-acquired AKI (CA-AKI) and the development of 
incident HF. Hence, we sought to determine whether CA-AKI is associated with incident HF hospitalization 
within 90 days of CA-AKI evaluation.  
Methods: We combined primary care and inpatient hospitalization records in our hospital system to identify 
adults without a history of HF who had 2 or more serum creatinine measures within 13 months. We defined 
CA-AKI per Kidney Disease Improving Global Outcomes guidelines (stage 1 or worse) for 2 sequential serum 
creatinine values and used it in a logistic regression model to determine its predictive ability for incident HF 
hospitalization within 90 days.  
Results: There were 117,567 unique adults in this analyses, 1819 (1.5%) of whom had CA-AKI. Those with 
CA-AKI had higher rates of comorbidities (diabetes, chronic obstructive pulmonary disease, coronary artery 



disease, hypertension; p’s < 0.001), males (48% v. 42%, p < 0.001), and were older (54 [43, 67] v. 46 [36, 56] 
years, p < 0.001). We observed incidence rates of 90-day de novo HF hospitalization of 20.1 and 1.0 cases per 
1000 person years for those who did and those who did not have CA-AKI, respectively. After adjusting for age, 
weight, hypertension, and anemia, the effect of CA-AKI persisted. Those with CA-AKI were at more than 5 
times the risk of having an incident HF hospitalization within 90 days, compared to those who did not have CA-
AKI (odds ratio: 5.81 , 95% confidence interval: 2.66 - 12.69). This model yielded an area under the curve of 
0.94, indicating good predictive ability (Figure 1).  
Conclusion: The development of CA-AKI is associated with incident HF. Future research is warranted into the 
determinants of CA-AKI and is relationship to HF.  
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Baby NINJA: Reduction in Nephrotoxic Medication (NTM) Acute Kidney Injury (AKI) in the Neonatal 
Intensive Care Unit (NICU) 

Christine Stoops1, Sadie Stone2, Emily Evans2, Traci Henderson2, Lynn Dill1, Hollace Whitlock2, Stuart 
Goldstein3, Carl Coghill1, David Askenazi1 

1University of Alabama at Birmingham, 2Children's of Alabama, 3Cincinnati Children's Hospital Medical 
Center 

 
Purpose: NTM-AKI is a common and underestimated morbidity in NICU. Presently, no treatments exist for 
AKI beyond supportive care; therefore, increased emphasis has focused on prevention. Because up to 87% of 
very low birth weight infants are exposed to at least one NTM, mindful stewardship may prevent AKI.  
 
Methods: The Nephrotoxic Injury Negated by Just-in-time Action (NINJA) initiative is a multicenter 
collaborative that has shown reduction in NTX-AKI in the non-ICU setting. We adapted the NINJA initiative to 
a 48 bed Level IV NICU to ascertain the high NTM exposure rate, AKI rate, exposure related-AKI percentage, 
and AKI intensity; consistent with the 4 NINJA metrics previously published. Infants were screened for 
exposure to three or more NTM or for four or more calendar days of IV aminoglycoside. We excluded infants 
with severe underlying kidney disease. Those identified as exposed were recommended for daily serum 
creatinine (SCr) assessment until two days after end of exposure or end of AKI, whichever occurred first.  
 
Results: We report 3 Eras (see table and Figure): For Era 1, a 6-month retrospective chart review, we found the 
rate of high NTM exposures = 11.7/1000 patient-days, AKI rate = 2.9 per 1000 patient-days, a 25.2% of AKI in 
those with high NTM exposure, and an AKI intensity = 6.0 days/ 100 susceptible days and a SCr compliance 
rate = 56.5%. Next, during Era 2, a 6-month baseline assessment after NINJA implementation, we found an 
increase in daily SCr compliance to 90.7% and higher rates of all four metrics as compared to Era 1. Finally, 
during Era 3, an 18-month NINJA maintenance period, we showed significant reductions in all four metrics 
when compared to both Era 1 and Era 2 while maintaining a high SCr compliance rate, consistent with NINJA 
best practice. Assuming baseline exposure and AKI rates would have persisted regardless of project 
implementation, we estimate that this program prevented 100 babies from developing AKI and prevented 157 
days of AKI over 18 months.  
 
Conclusion: This the first application of the NINJA program to an ICU setting. We have shown that systematic 
surveillance of NTM exposure, and real-time NTM stewardship prevents AKI in neonates. 

Table and figure on following page 

 

 

 

 

 



 
Era 1: 6 
month Pre-
NINJA 

Era 2: 6-mo 
NINJA 
Initiation 

Era 3: 18 mo 
NINJA 
Maintenance 

p-
value* 

p-
value** 

p-
value*** 

High NTM exposure prevalence 
rate (per 1000 patient-days) 11.66 15.48 9.01 0.029 <0.001 0.028 

AKI prevalence rate (per 1000 
patient-days) 2.94 4.78 0.99 0.049 <0.001 <0.001 

Rate of patients with high NTM 
exposure who develop AKI (%) 25.24 30.88 10.97 0.337 <0.001 <0.001 

AKI intensity rate (per 100 
susceptible patient-days) 5.99 9.12 2.89 0.007 <0.001 <0.001 

SCr† Compliance 56.48% 90.74% 86.04% <0.001 0.950 <0.001 
*Era 1 vs Era 2, all statistics 
performed with chi-square 
analysis with exception of SCr 
(simple t-test) 

      

** Era 2 vs Era 3, all statistics 
performed with chi-square 
analysis with exception of SCr 
(simple t-test) 

      

*** Era 1 vs Era 3, all statistics 
performed with chi-square 
analysis with exception of SCr 
(simple t-test) 

      

†SCr = serum creatinine       
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Efficacy Of Various Estimated GFR Equations In Estimating Glomerular Filtration Rate In Indians  

Rishi Kumar Nigam1 

1Rajiv Gandhi College,Barkatullah University, Bhopal,India 

 
Background: The aim of this study was to compare the efficacy of GFR derived from various estimated 
creatinine clearance methods like Jelliffe, Cockcroft and Gault, and 4MDRD equations as compared to 
measured glomerular filtration rate (GFR) with in Indians .  
Methods: We enrolled 80 patients in the study. GFR was determined by technetium-99m diethyl triamine penta-
acetic acid (Tc99mDTPA) clearance . Height, body weight and serum creatinine were measured, and GFR and 
creatinine clearance (CrCl) estimates calculated by various equations. Spearemans correlation was used to 
assess relationships between measured GFR (Tc99mDTPA clearance) and estimated clearances using the three 
formulae. Difference between the measured GFR and estimated clearances compared with measured GFR were 
examined to determine whether prediction error was independent from measurement magnitude. Analyses of 
differences were used to determine bias and precision. Bias was assessed by mean percentage error (MPE), 
calculated as the percentage difference between the estimated clearances for each formula and measured GFR. 
A positive bias indicates overestimation of GFR, and a negative bias indicates underestimation. Relationships 
were also assessed by gender and varying levels of renal function: GFR <60 ml / min, and GFR >60 ml/ min.  
Results : The mean measured GFR was 77.2 ml / min (range 17 to 152 ml / min). The mean bias (mean 
percentage error) was -4.9, -10.3 and -1.57% respectively for the, Jelliffe , Cockcroft and Gault, and 4MDRD 
formulas, respectively. The 4 MDRD formula slightly overestimates the GFR in patients having GFR less than 
60ml/ min, where as,it underestimates for GFR more than 60ml / min..  
Conclusions: In Indians 4 MDRD equation of estimated creatinine clearance seems to be most efficient in 
estimating GFR .  
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Incidence and Outcomes of Dialysis-requiring Acute Kidney Injury in Taiwan—A Nationwide Study 
2003-2014 

Jinn-Yang Chen1, Chiao-Lin Chuang2, Pei-Hung Chuang3 

1Division of Nephrology, Taipei Veterans General Hospital, 2Division of General Medicine, Taipei Veterans 
General Hospital, 3Taipei Association of Health and Welfare Data Science 

 
Background Dialysis-requiring acute kidney injury (AKI-D) is associated with high morbidity and mortality. 
Despite increasing incidence of AKI-D, information pertaining to trends and prognosis remains limited due to 
underreporting of discharge code of AKI code and differences in definition. We therefore evaluated the time 
trend and outcome of patients with 1st dialysis using procedure code over twelve years period in Taiwan.  
 
Methods In a retrospective nationwide study based on National Health Insurance Database 2000-2015, all adults 
requiring the first hospitalized treatment of dialysis between 2003 and 2014 were identified. Patients with 
previous renal transplantation or chronic dialysis were excluded. Through individual-level cross-referencing of 
administrative datasets, information pertaining to comorbidity, concurrent surgical interventions and sepsis, and 
clinical outcome were ascertained.  
 
Results A total of 203,071 first hospitalized dialysis was included in the study. Among them, 22,746 patients 
(11.2%) had advanced chronic kidney disease (CKD); 121,054 patients (59.6%) had history of CKD; 59,271 
patients (29.2%) received dialysis during admission without documented CKD. Among patients without pre-
existing CKD, 46.7% had sepsis; 6.6% were related to cardiac surgery; 91.2% had been admitted to ICU and 
42.5% received CRRT. Patients without pre-existing CKD showed the highest in-hospital mortality (71.1%). 
However, only 47% of patients without pre-existing CKD could be identified with ICD-9 code of acute kidney 
injury (584). Time trend analysis showed that there were decreased trends of in-hospital mortality and increased 
trends of long-term dialysis from 2003 to 2014.  
 
Conclusions In a nationwide retrospective study on 1st dialysis during admission using procedure code, we 
found AKI-D was underreported and associated with high mortality. Accurately defining the population 
incidence of AKI will allow the health-care policy makers to appreciate the true burden of this important 
disease and develop strategies to reduce the incidence as well as improve outcomes.  
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Association of Perioperative Hemodynamic Variables and Acute Kidney Injury in Patients Undergoing 
Cardiac Surgery 

jifu jin1, jiarui xu1, wuhua jiang1, bo shen1, yimei wang1, jie teng1, xiaoqiang ding1 

1Zhongshan Hospital, Shanghai, China 

 
Background: Perioperative mean arterial pressure (MAP) and postoperative central venous pressure (CVP) are 
both paramount hemodynamic variables indicating acute kidney injury (AKI) in critically ill patients. The 
purpose of this study was to determine integrated effect of perioperative MAP and postoperative CVP variables 
on the prediction of cardiac surgery associated acute kidney injury (CSA-AKI).  
Methods: We evaluated 300 consecutive adult patients who underwent cardiac surgery at a single institution 
from May 2015 to August 2015. The exposures of interest are perioperative MAP variables and both of nadir 
and peak CVP values during postoperative period. The primary outcome was CSA-AKI, defined by the KDIGO 
criteria. Univariate and multivariate logistic regressions were conducted to demonstrate the correlation between 
hemodynamic measurements (MAP and CVP) and patient outcomes (in-hospital mortality and acute kidney 
injury) after adjusting for confounding factors.  
Results: Of the 300 patients, mean age was 54.5±13.8 years, 173(57.6%) were men, 46(15.3%) received 
isolated coronary artery bypass graft, 180(60.0%) had valve surgery, 7(2.3%) had combined surgery and 
67(22.3%) had aortic surgery. The incidence of AKI was 29.3% (25.0%, 2.7% and 1.6% for stage 1-3, 
respectively). In the multivariable logistic analysis, the average of postoperative 6 hours MAP (odds ratio [OR] 
for every 10mmHg increase, 0.528; 95% confidence interval [CI], 0.308-0.903; p=0.020) and the peak CVP 24 
hours post operation (OR for every 1 mmHg increase, 1.144; 95% CI, 1.046-1.251; p=0.003) were 
independently associated with the incidence of acute kidney injury after adjusting for the relevant confounding 
risk factors.  
Conclusion: The average of MAP early postoperative period and peak of CVP after surgery were both strongly 
associated with acute kidney injury in the patients undergoing cardiac surgery. Further studies should be 
conducted to determine whether hemodynamic management concentrating of the early postoperative MAP and 
CVP levels can improve the prognosis of the patients with cardiac surgery. 
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Impact of Dilution Effect of Fluid Balance on the Early Detection and Prognosis of Cardiac Surgery 
Associated Acute Kidney Injury 

jifu jin1, jiarui xu1, wuhua jiang1, bo shen1, yimei wang1, jie teng1, xiaoqiang ding1 
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Objective: Dilution effect of fluid overload could delay early diagnosis of cardiac surgery associated acute 
kidney injury(CSA-AKI). This study is to investigate the effect of fluid overload on the timing of diagnosis and 
the prognosis of AKI in the patients with cardiac surgery.  
Methods: Prospective analysis was conducted in the 1334 consecutive patients undergoing elective cardiac 
surgery from January 1 to December 31, 2015. Serum creatinine criterion of KDIGO definition was applied to 
identify CSA-AKI. Fluid input and output were recorded for at least 48 hours post-operatively. Urine output 
was recorded every 6 hours for 24 hours post-operatively. Serum creatinine was daily recorded and adjusted for 
weight-corrected fluid balance. Then, based on having AKI before or after adjustment for fluid balance, all of 
the patients were categorized into four different groups: group A (No AKI before or after adjustment); group B 
(AKI only after adjustment); group C (AKI both before and after adjustment) and group D (AKI before but not 
after adjustment).  
Results: After adjusting for fluid balance, the incidence of CSA-AKI increased from 29.5%(394/1334) to 
31.8%(424/1334) (p=0.208). In patients with AKI only after adjustment (group B), mechanical ventilation time, 
ICU and hospital length of stay were significantly longer than patients without AKI before or after adjustment 
(group A) (1.5[1.0-1.6] vs 1.0[0.5-1.5] d, p<0.05; 3[2-4] vs 1[1-3] d, p<0.05; 12[10-16] vs 11[9-14] d, p<0.001; 
respectively). However, there were no significant difference when compared to the patients with AKI before 
and after adjustment (group C) (1.5[1.0-1.6] vs 1.5[1.0-2.0] d, p=0.205; 3[2-4] vs 2[1-4] d, p=0.807; 12[10-16] 
vs 13[10-17] d, p=0.413; respectively) and patients with AKI only before adjustment for fluid balance (group 
D) (1.5[1.0-1.6] vs 1.2[1.0-1.5] d, p=0.930; 3[2-4] vs 2[1-3] d, p=0.604; 12[10-16] vs 12[9-13] d, p=0.399; 
respectively). Only 5 patients in group C (AKI both before and after adjustment) received continuous renal 
replacement therapy and in-hospital mortality rate was 3.3%. Subgroup analysis based on the surgery type 
indicated that dilution effect of fluid balance on the diagnosis of AKI was prominent in the off-pump surgery 
compared with the on-pump surgery.  
Conclusion: Dilution effect of fluid overload in the patients with cardiac surgery could influence the level of 
serum creatinine concentration, which may delay early classification of AKI.  
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Identification of the Oliguric Patient in the Intensive Care Unit Using a Novel Electronic Device for 
Measuring Urine Output 

Aliza Goldman1, Mor Grinstein1, Hagar Azran1, Tal Stern1, Guy Rosenthal2, Dafna Wilner2 

1RenalSense, 2: Hadassah-Hebrew University Medical Center 

Introduction:The AKIN and KDIGO criteria for acute kidney injury (AKI) define oliguria as urine output (UO) 
over 6 hours of <0.5ml/kg/hr. While UO is an available biomarker of kidney function, only a small percentage 
of AKI studies incorporate UO criteria. We developed a prospective observational study using real-time 
electronic UO monitoring, and applied the AKIN criteria to identify the oliguric patient in the intensive care 
unit (ICU). Furthermore, we compared the UO vs. serum creatinine (SCr) criteria for classifying AKI in the 
ICU. Methods:63 General ICU patients in Hadassah-Hebrew University Medical Center, Israel were 
electronically monitored for hourly UO using The RenalSense Clarity RMS™ sensor kit. Measurements from 
the drainage bag were validated on a scientific scale. The patient population was divided into AKI and non-AKI 
groups based on three methods: 1.SCr criteria only (N=62), 2.UO criteria only (N=63), 3.SCr+UO criteria 
(N=63). AKI for both UO and SCr was defined according to the KDIGO criteria. Follow-up on the study group 
ranged from 30 days to one year after release from the initial ICU stay. Results:Patient demographics including 
age, weight, gender, cause of admission, and risk factors (such as age>70, mechanical ventilation, inotrope 
administration, morbid obesity, diabetes, hypertension, congestive heart failure, and chronic lung disease), did 
not differ significantly between the AKI and non-AKI groups in all three division methods. 54% of patients had 
AKI according to the UO criteria only. Patients with AKI UO Stage 2 received significantly more fluid boluses 
than non-AKI UO and AKI UO Stage 1 in the first two 12 hour periods of UO monitoring (p=0.0051 and 
0.0091, respectively). 12 out of 23(52%) patients with AKI UO Stage 2 also had a rise in SCr, where AKI was 
identified earlier by UO than by SCr. Length of stay (LOS) in SCr-only, UO-only, and SCr+UO groups was 
significantly longer for AKI patients than non-AKI patients (p≤0.0023, ≤0.0074, ≤0.0018) respectively. 
Conclusion:Studies have shown worse outcomes in patients that fulfill AKIN criteria for both SCr and UO 
versus SCr alone. Increased SCr alone may be an insufficient indicator of AKI, as ICU patients tend to be fluid 
overloaded. Our data shows a trend of increased ICU stay when AKI is identified by UO. This study presents a 
unique tool for future research using reliable UO monitoring, where early intervention and appropriate 
treatment of oliguria may improve outcomes.  
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The Relationship between Preopertive Urine pH Level and Acute Kidney Injury after Cardiac Surgery 

Joohyung Ha1, Min-Uk Cha1, Misol Lee1, Ki Heon Nam1, Seong Yeong An1, HyoungNae Kim1, Seohyun Park1, 
Hae-Ryong Yun1, Jong Hyun Jhee1, Youn Kyung Kee1 

1Severance Hospital, Yonsei University College of Medicine 

Objective: Acute kidney injury (AKI) is a common complication of cardiac surgery. Although previous studies 
showed that low urine pH is related to chronic kidney disease (CKD), the relationship between urine pH and 
AKI remains to be elucidated. Thus, this study was purposed to investigate the relationship between urine pH 
and AKI after cardiac surgery.  
 
Design and Method: From January 2013 to December 2014, we identified 832 patients who underwent coronary 
artery bypass graft or valve surgery at Yonsei University Health System. We divided the patients into 3 groups 
based on preoperative urine pH levels, which represented group 1 <6.0; group 2 6.0 to 6.5; and group 3 >6.5. 
The primary outcome was the incidence of AKI 48 hours after cardiac surgery. AKI was defined according to 
Acute Kidney Injury Network (AKIN) criteria.  
 
Results: The mean age was 60.1±14.7 years, and 492 patients (59.1%) were male. The mean preoperative serum 
bicarbonate level was 24.5±2.8mEq/L, and eGFR was 84.0±23.4mL/min/1.73m2. AKI was observed in 208 
patients (25.0%) after cardiac operation. Among 832 patients, 493 patients (59.3%) were classified as group 1, 
195 patients (23.4%) were classified as group 2, and 144 patients (17.3%) were classified as group 3. The 
incidence of AKI was higher in group 1 (29.8%) than in group 2 (18.5%) and group 3 (17.4%) (P<0.05). A 
multivariate logistic regression showed that low preoperative urine pH was associated with AKI even after 
adjustment age, sex, diabetes mellitus, preoperative serum hemoglobin, bicarbonate level and eGFR.  
 
Conclusions: In present analysis, low preoperative urine pH was associated with AKI after cardiac surgery. 
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Hemoglobin Modulates the Secretion of the AKI Biomarkers IGFBP7 and TIMP2 in Kidney Proximal 
and Distal Tubule Cells In Vitro. 

David R Emlet1, Seth Morrisroe1, Alicia Frank1, John A Kellum1 

1Center for Critical Care Nephrology, CRISMA, Department of Critical Care Medicine, University of 
Pittsburgh School of Medicine  

Purpose: We recently identified variable constitutive expression and secretion of the AKI biomarkers IGFBP7 
and TIMP2 in kidney cells in vitro, and demonstrated that secretion of these biomarkers can be modulated by 
oxygen and nutrient deprivation. Here, we assessed modulation of these biomarkers by cell-free hemoglobin as 
an in vitro model for surgery, cardiopulmonary bypass, and/or sepsis-induced AKI. Methods: Primary human 
kidney proximal and distal tubule epithelial cells were immunoaffinity isolated from cell cultures with 
antibodies directed against Aminopeptidase N and Mucin-1 respectively. Isolated cells were cultured for siRNA 
knockdown, and on transwell supports in serum-free media for experimentation. Cells were treated with human 
hemoglobin or hemin, and assessed for biomarker secretion by immunoblot analysis, AKI score via the 
Nephrocheck (copyright) test, cell death, and initiation of an inflammatory response. Results: Dose response 
and time course analysis with Oxy-hemoglobin demonstrated a burst of secretion of both biomarkers as early as 



30 minutes that was maintained for out to 48 hours. The AKI score from pooled proximal and distal conditioned 
media assessed by Nephrocheck (copyright) demonstrated a dose dependent effect. Interestingly, the oxidation 
state of hemoglobin does not influence this effect, as Oxy, Met, and Cyano-Met hemoglobin species all elicited 
a burst of biomarker secretion, suggesting that heme is not involved in the mechanism of secretion. In support 
of this, free hemin itself did not elicit an appreciable burst of secretion of either biomarker, despite generating 
greater cell death than hemoglobin. Conclusion: We have identified that cell-free hemoglobin does indeed 
modulate secretion of the AKI biomarkers IGFBP7 and TIMP2 in vitro. Hemoglobin induces an early burst of 
secretion of both markers which remains for up to 48 hours, is independent of oxygenation state, and appears to 
not require the heme moiety. Additionally, we identified that the Nephrocheck (copyright) test provides in vitro 
results very similar to clinical studies. This model system will prove very useful for investigation of the 
molecular mechanisms of hemoglobin induced AKI. 
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Interleukin 1 Receptor (IL-1R1) Activation Exacerbates Toxin-Induced Acute Kidney Injury  

Jamie R Privratsky1, Xiaohan Lu1, Jiandong Zhang1, Steven D Crowley1 

1Duke University Medical Center 

Background/purpose: Acute kidney injury (AKI) is a leading cause of morbidity and mortality; and is a 
significant risk factor for chronic kidney disease. AKI is common, but therapeutic options are lacking. Signaling 
through the interleukin-1 receptor (IL-1R1) contributes to the pathogenesis of ischemia/reperfusion-induced 
AKI; however, its effects in toxin-induced AKI are not known. We hypothesized that IL-1R1 activation 
exacerbates cisplatin-induced AKI by augmenting inflammatory signals between kidney parenchymal cells and 
infiltrating myeloid cells.  
 
Methods: IL-1R1+/+ (WT) (n=8) and IL-1R1-/- (KO) mice (n=9) were subjected to cisplatin-induced AKI (30 
mg/kg). AKI serum and tissue biomarkers were measured and histological analysis of renal injury was 
determined. Real-time PCR (RT-PCR) and fluorescent cell-sorting were used to assess inflammatory cell 
recruitment and cytokine production. Primary renal tubular cells (RTC) were isolated from IL-1R1 WT and KO 
mice and exposed to pro-inflammatory cytokines in order to determine inflammatory gene expression.  
 
Results: At 3 days following cisplatin, compared to WT mice, IL-1R1 KO mice had attenuated AKI as 
measured by serum creatinine (2.52 vs 1.19 mg/dl; p=0.001); renal NGAL (778 vs 309-fold change; p=0.04); 
and blinded histological analysis of kidney sections (3.3 vs 1.9 injury score; p=0.04). In the cisplatin-injured 
kidney, IL-1R1 KO mice had similar total numbers of leukocytes but fewer Ly6G-expressing neutrophils (1.7 
vs 0.7 cells/ul; p=0.005); and diminished levels of whole kidney TNFalpha (TNFa) (18.1 vs 7.8-fold change; 
p=0.006). Though total numbers of macrophages were similar between the IL-1R1 WT and KO kidneys, IL-
1R1 KO kidneys contained fewer TNFa-producing macrophages (0.28 vs 0.15 cells/ul; p=0.02). Compared to 
WT RTCs, primary RTCs isolated from IL-1R1 KO mice displayed attenuated induction of the kidney injury 
marker NGAL and the chemokine CCL2 following TNFa and IL-1beta stimulation.  
 
Conclusion: IL-1R1 signaling exacerbates cisplatin-induced AKI. IL-1R1 promotes neutrophil recruitment into 
the kidney through induction of chemokine expression on RTCs. IL1R1 activation also enhances the 
accumulation of TNFa-producing macrophages in the injured kidney, consistent with an effect of IL-1R1 to 
polarize intra-renal macrophages toward a pro-inflammatory phenotype. IL-1 pathway antagonists warrant 
evaluation to decrease nephrotoxicity during cisplatin therapy.  
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Urinary Biomarkers for Diagnosis of Acute Kidney Injury Due to Neonatal Asphyxia in Very Low Birth 
Weight Infant 

Tatsuro Kodera1, Mariko Sawada1, Toshimichi Kubota1, Akihito Takahashi1, Shinichi Watabe1, Kenji Waki1, 
Yoshio Arakaki1 

1Kurashiki central hospital 

 
Purpose: The incidence of Acute Kidney Injury (AKI) is high in neonates, especially in preterm infants, and 
AKI is a predictor of poor prognosis. The diagnosis of AKI according to the KDIGO (Kidney Disease: 
Improving Global Outcomes) criteria is based on increases in serum creatinine (SCr) and decreases in urine 
output, which does not fully reflect physiological body fluids changes in neonates. Urinary biomarkers have 
been reported to be useful for early diagnosis of AKI, which improves prognosis. We aimed to investigate the 
usefulness of urinary biomarkers for diagnosis of AKI due to neonatal asphyxia in a very low birth weight 
(VLBW) infant.  
Methods and Results: The patient was a male infant whose mother had been antenatally treated for pregnancy-
induced hypertension. At 35 weeks gestation, emergency cesarean section under general anesthesia was 
performed due to fetal distress. The patient’s birth weight was 1,476 g. He was immediately admitted to the 
neonatal intensive care unit and was intubated because of neonatal asphyxia and his prematurity. At the age of 1 
day, he had oliguria (urine output in 8 hours, 0.25 mL/kg/hr). At the age of 3 days, his SCr level was elevated to 
the maximum value (1.55 mg/dL), and he was given a diagnosis of AKI according to the neonatal modified 
KDIGO criteria. To evaluate the severity of AKI due to neonatal asphyxia, SCr, urine output, and urinary 
biomarkers including cystatin C (CysC), liver-type fatty acid-binding protein (L-FABP), and beta-2-
microglobulin (B2MG), and the ratio of the urinary biomarkers to creatinine were examined. The values of the 
urinary biomarkers were at their maximum values at the age of the first day as follows: CysC, 10.25 mg/L; L-
FABP, 41,779 µ g/L; and B2MG, 7,080 ng/mL. Also, each ratio of the urine biomarkers to creatinine showed 
the maximum values at the age of the first day, and all the three urinary biomarkers decreased rapidly thereafter.  
Conclusion: In this case, urinary biomarkers showed the clinical condition of the VLBW infant. In contrast, no 
significant elevation in urinary biomarkers was observed in VLBW infants without neonatal asphyxia that were 
treated in our hospital. Urinary biomarkers may be useful for early diagnosis of AKI due to neonatal asphyxia.  
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Efficacy of continuous haemodiafiltration using a polymethylmethacrylate membrane haemofilter （
PMMA-CHDF）in the treatment of sepsis and acute respiratory distress syndrome(ARDS) 

Introduction  
CHDF using with a polymethymethacrylate membrane is currently widely applied for non-renal indications in 
Japan, this technique is used in the treatment not only of patients with sepsis but also of those with cytokine-
induced critical illness such as ARDS and pancreatitis. This study aimed to investigate the clinical efficacy of 
PMMA-CHDF in the treatment of a patients with sepsis and ARDS .  
Study objectors  
Seventy- five patients diagnosed with sepsis (ARDS[n=30], Pyelonephritis  
[n=10], Cholangitisn [n=10], Tsutugamusi in Scrub typhus disease[n=1],Snake Mamushi biten[n=1], 
haemophagocytic syndrome[n=1],anti neutrophil cytoplasmic antibody(ANCA )lung disiese[n=1],beriberi heart 
disease[n=1] and unknown causes[n=18] )were enrolled in this study between August 2010 and March 
2017.The common cause for ARDS in elderly patients aspiration pneumonia in elderly patients.  
 
Our study group composed 35men and 50women, aged 35 -85 years(median age 68years).  
Methods  
Before initiating treatment with the PMMA-CHDF,the average Acute Physiology and Chronic 
Evaluation(APACHE)Ⅱscore of these patients was 17.5+/-3.6 ,whereas the average Sepsis-related Organ 
Failure Assessment(SOFA)score was 6.5+/-1.3. The duration of PMMA-CHDF treatment was5.2+/-2.3days.  
 
Results  
Following initiation of PMMA-CHDF teatment, early improvement of haemodynamics was observed,along 
with an increase in the urine output. The average survival rates of patients were75.6%. The low survival rate 
among diseases 35% belonged to the Unknown group. The highest survival rate for patients with ARDS was 
95%.Moreover,the urine output significantly increased in survival group.  
Conclusions  
The present study suggests that cytokine-oriented critical care using PMMA-CHDF might be effective the 
treatment of sepsis and ARDS,  
particularly,in the treatment of ARDS associated with aspiration pneumonia in elderly patients.  
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Prognostic Implications of Serum and Urine Neutrophil Gelatinase-Associated Lipocalin in Acute Heart 
Failure 

Yu Horiuchi1, Nicholas Wettersten2, Patrick Murray3, Alan Maisel1 

1University of California, San Diego/VA San Diego Healthcare System , 2University of California, San Diego, 
3Mater Misericordaie University Hospital, University College Dublin 

PURPOSE: Neutrophil gelatinase-associated lipocalin (NGAL) is a novel biomarker of renal tubular damage. 
This study aimed to determine if either serum NGAL (sNGAL) or urine NGAL (uNGAL) is superior to 
creatinine for predicting worse outcomes in patients with acute heart failure (AHF).  
METHODS: The Acute Kidney Injury NGAL Evaluation of Symptomatic heart faIlure Study (AKINESIS) is 
an international multicenter, prospective cohort study enrolling patients with AHF requiring intravenous 
diuretic agents. Admission and peak values of sNGAL, uNGAL and uNGAL/creatinine ratio were measured 



and compared to admission creatinine. The composite endpoint was death, initiation of renal replacement 
therapy (RRT), HF readmission and emergent HF-related outpatient visit requiring intravenous diuretics within 
30 days of enrollment. Receiver operating characteristic (ROC) curves were generated to investigate the 
predictive value of NGAL for the endpoint. Cox regression analysis was performed to investigate whether 
NGAL was associated with the endpoint.  
RESULTS: A total of 927 patients were enrolled, mean age was 68.5 years and 62% were male. The composite 
endpoint occurred in 106 patients (11%). sNGAL was more predictive for the endpoint than uNGAL and 
uNGAL/creatinine ratio but was not superior to creatinine (areas under the ROC curve: admission sNGAL 
0.611, peak sNGAL 0.599, admission uNGAL 0.551, peak uNGAL 0.540, admission uNGAL/creatinine ratio 
0.546, peak uNGAL/creatinine ratio 0.544 and admission creatinine 0.602, Figure). In multivariate Cox 
regression analysis, admission sNGAL was significantly associated with the endpoint independent of creatinine 
and other confounding factors. These findings were not observed with other measures of NGAL.  
CONCLUSIONS: Admission sNGAL was significantly associated with the composite endpoint independent of 
creatinine and other confounding factors. However, neither sNGAL nor uNGAL was superior to creatinine for 
predicting the composite of death, initiation of RRT, HF readmission, and emergent HF-related outpatient visit 
within 30 days.  
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Elevated penKid Values Predict the Development of Worsening Renal Function in Patients with Sepsis 
and Septic Shock – The Kidney in Sepsis and Septic Shock (Kid-SSS) Study 

Alexa Hollinger1, Etienne Gayat1, Oliver Hartmann2, Joachim Struck2, Andreas Bergmann2, Alexandre 
Mebazaa1, Matthieu Legrand1 

1Department of Anaesthesiology and Critical Care Medicine, AP-HP, Saint Louis and Lariboisière University 
Hospitals, Paris, France, 2sphingotec GmbH, Hennigsdorf, Germany  

 
Purpose: Better phenotyping of episodes of acute kidney injury (AKI) appears crucial for better care. In our 
investigation, we analyzed an upcoming renal plasma biomarker that reveals rapid changes in glomerular 
filtration rate (GFR): proenkephalin A 119-159 (penKid). The exact role of penKid in sepsis remained to be 
clarified. This study evaluated the correlation between penKid levels upon admission and during the initial ICU 
stay with deterioration and recovery of renal function and 28-day mortality in sepsis and septic shock patients.  
 
Methods: AdrenOSS (Adrenomedullin and Outcome in Severe Sepsis and Septic Shock; NCT02393781) was a 
prospective, observational, multinational study including 583 patients admitted to the ICU with sepsis or septic 
shock. All patients included were eligible for the Kid-SSS sub-study. The primary endpoint of the Kid-SSS 
investigation was major adverse kidney event (MAKE) at day 7 defined as death and/or need for renal 
replacement therapy and/or persistent worsening renal function (WRF). The secondary endpoints were the 
development of WRF and 28-day mortality. WRF was defined as an increase in serum creatinine level from 
admission by ≥ 1.5 fold or ≥ 0.3 mg/dL (26.5 µmol/L) within 48h.  
 
Results: Median age was 66 years (55-75), 62% of patients were male, median SAPS II score was 50 (39-63), 
median APACHE II score was 15 (11-20), initial SOFA score was 7 [IQR 5-10] and 28-day mortality was 22%. 
293 (50.3%) were in shock upon ICU admission. The median penKid value upon admission was 84 [IQR 53-
156] pmol/L. penKid was predictive for MAKE (chi2 65.0, C index 0.715, p<0. 001), and independent from 
age, sex, and history of CKD (p<0.001), and superior to creatinine (chi2 51.4, C index 0.689, p<0.001) or eGFR 
(chi2 49.4, C index 0.686, p<0.001). We found marked association between penKid levels upon admission with 
the need of renal replacement therapy (p<0.001). In addition, we found an association between a stepwise 
increase of penKid levels and WRF in CKD patients and in patients with creatinine > 1.2 mg/dL. (p<0.001). For 
28-day mortality risk, penKid (chi2 30.97, C index 0.661, p<0.001) added value on top of APACHE II or SAPS 
II (both p<0. 01), and was independent from age, sex, co-morbidities, chronic medication, diagnosis of shock 
and creatinine or eGFR (p<0.001).  
 
Conclusions: Early measurements of penKid estimate risk of worsening renal function and survival in sepsis 
and septic shock patients.  
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Failure to timely recognize acute kidney injury may not be associated with poor short-term outcomes: a 
propensity score matched study 

Buyun Wu1, Li Li1, Xiaoyan Chen1, Wenyan Yan1, Yun Liu1, Changying Xing1, Huijuan Mao1 

 
Background: Acute kidney injury (AKI) is common but is usually delayed or missed recognized in hospitalized 
patients, and the impact of this under-recognition of AKI (beyond 3 days after AKI onset) on prognosis of 
patients is still unclear. We aimed to investigate the impact of under-recognition of AKI on short-time prognosis 
of patients through a propensity score matched study.  
Methods: From Oct 2013 to Sep 2014，1401 adult hospitalized patients with AKI in the First Affiliated 
Hospital of Nanjing Medical University were divided into under-recognition group and timely-recognition 
group, then matched using propensity score matching (1:1) without replacement method. Primary endpoint was 
30-day all-cause mortality, and secondary endpoints were in-hospital mortality, recovery of renal function at 
discharge, length of hospital stay, length of intensive care unit stay and hospital costs.  
Results: There were significant differences in age, department distribution, comorbidities, stage of AKI, 
Charlson comorbidity index, APACHE II score, and SOFA score between two groups before matching. After 
matching, there were no significant differences in demographic data, department distribution, comorbidities, 
stage of AKI, Charlson comorbidity index, APACHE II score, SOFA score and 30-day all-cause mortality 
between two groups (Table 1). Failure to recognition of acute kidney injury did not associate with 30-day all-
cause mortality in univariate (P=0.725) and multivariate Logistic regression analysis (P=0.628). All secondary 
endpoints did not differ significantly in two groups after matching (Table 1).  
Conclusions: Failure to timely recognition of AKI may not be associated with poor short-term outcomes in adult 
hospitalized patients. Limited by the sample size, further studies were required to confirm this result.  

  Unmatched 
cohort   Matched cohort  

 
timely 
diagnosis 
(n=616) 

Not-timely 
diagnosis 
(n=785) 

P-
value 

Timely 
diagnosis 
(n=241) 

Not-timely 
diagnosis 
(n=241) 

P-
value 

30-day all-cause 
mortality (%) 298(48.4) 197(25.1) <0.001 96(39.8) 100(41.5) 0.711 

Renal recover at 
discharge (%)   <0.001   0.639 

Complete  190(30.8) 539(68.7)  113(46.9) 122(49.8)  
Partial 99(16.1) 104(13.2)  33(13.7) 36(14.9)  
Failure 327(53.1) 142(18.1)  95(39.4) 85(35.3)  
Hospital stays (days) 16(10,26) 19(12,29) <0.001 17(11,28) 17(10,28) 0.972 
ICU stay (days) 0(0,8) 0(0,3) 0.295 0(0,6) 0(0,6) 0.498 
Hospitalization costs 
(thousand RMB) 46(20,111) 65(30,124) <0.001 44(18,91) 48(20,101) 0.407 

Daily hospitalization 
costs (thousand RMB) 2.9(1.6,5.8) 3.5(2.1,5.3) 0.067 2.7(1.5,4.8) 3.1(1.6,5.1) 0.258 
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Low-dose Hydroxyethyl Starch 6% (130/0,4) on Pump Priming of Cardiopulmonary Bypass during 
Cardiac Surgery: Effects on Kidney Function, Intraoperative Fluid Balance and Transfusion 
Requirement. 

Mira Kuellmar1, Christoph Schmidt1, Christoph Windhorst1, Gerhard Brodner2, Sven Martens3, Melanie 
Meersch1, Alexander Zarbock1 

1Department of Anesthesiology, Intensive Care and Pain Medicine, University Hospital Muenster, Muenster, 
Germany, 2Hospital Hornheide, Muenster, Germany, 3Department of Cardiac Surgery, University Hospital 
Muenster, Muenster, Germany 

Introduction: Colloids are often used for volume resuscitation. Among synthetic colloids, hydroxyethyl starch is 
commonly administered. In cardiac surgery, adding colloids to the priming solution of the cardiopulmonary 
bypass (CPB) circuit results in an improved fluid balance and in less pulmonary fluid accumulation. However, 
the use of hydroxyethyl starch has been associated with a higher incidence of renal damage and a higher 
occurrence of coagulopathy. There is some data indicating these side effects particularly when higher doses of 
hydroxyethyl starch are administered. The aim of this study was to investigate the effect of low dose (5 - 10 
ml/kg) HES 6% (130/0,4) on priming of the cardiopulmonary bypass circuit on occurrence of acute kidney 



injury, fluid balance, blood loss and transfusion requirement. Methods: In a pre-post design, data from 1120 
patients undergoing cardiac surgery with cardiopulmonary bypass were analyzed. In 560 patients, priming 
solution consisted of 1250 ml balanced crystalloids, 250 ml mannitol 15%, tranexamic acid 2g and 500 I.E. 
heparin. For the other 560 patients, 500 ml of the crystalloids were replaced with HES 6% (130/0.4) while the 
other components of the priming solution were the same. Patients were matched 1:1 with the propensity score 
method. The primary endpoint was intraoperative fluid balance. Secondary endpoints were perioperative blood 
loss, transfusion requirement and the occurrence of acute kidney injury. Results: After propensity score 
matching, 866 patients were analyzed. The HES group showed less positive fluid balance as compared with the 
crystalloid group (p< 0.001). There was no difference in intraoperative blood loss (p=0.426) and transfusion 
requirement (p=0.442). The occurrence of acute kidney injury was not significantly different between the two 
groups (p=0,147). This applies equally to patients with a preoperative limited kidney function (glomerular 
filtration rate < 60 ml/min) (p=0,842). Conclusions: Low-dose administration of 5-10 ml/kg HES 6% (130/0.4) 
to the priming solution for cardiopulmonary bypass circuit decreased intraoperative fluid accumulation without 
increasing perioperative blood loss and transfusion requirement. There was no effect on the incidence of acute 
kidney injury. Priming CPB pumps with a low-dose of HES 6% (130/0.4) is an important component for a 
restrictive volume strategy in cardiac surgery and might safely be used in patients with preexisting renal 
dysfunction.  
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Impact of Cardiac Function Improvement on Acute Kidney Injury after Cardiac Surgery of Preoperative 
Renal Dysfunction Patients 

Yuxin Nie1, Jiarui Xu1, Wuhua Jiang1, Yimei Wang1, Jianzhou Zou1, Chunsheng Wang1, Jie Teng1, Xiaoqiang 
Ding1 

1Zhongshan Hospital 

Background: To evaluate the impact of cardiac function improvement (CFI) on acute kidney injury (AKI) after 
cardiac surgery of preoperative renal dysfunction (RD) patients.  
Methods: Data from 8,661 patients who underwent cardiac surgery from April 2011 to Feb 2015 were collected. 
RD was defined as preoperative SCr>1.2 (female)/>1.5 (male) mg/dL. Reversible renal dysfunction (RRD) was 
defined as preoperative RD but not chronic kidney disease (CKD). CFI was defined as >0% increase of 
postoperative left ventricular ejection fraction (LVEF) and cardiac function not improved (CFNI) as LEVEF≤ 
0% changes compared to preoperative values.  
Results: Of 8,661 patients, there were 7,903 (91.2%) preoperative normal renal function (normal) and 758 
(8.8%) cases with preoperative RD, which were further divided into reversible RD (RRD) (n=622, 82%) and 
CKD (n=136, 18%) groups. The AKI incidence in the RRD and CKD groups was higher than in the normal 
group (P<0.01), but significantly lower in the RRD group than in the CKD group (39.5% vs 61.8%, P<0.01). 
The AKI incidence in RRD and CKD patients was significantly reduced after postoperative CFI (32.2%) 
compared to the CNFI outcomes (58.4%, P< 0.01). The independent risk factors of postoperative AKI in RD 
patients included age, male, RRD+CFNI, CKD+CFNI, aorta surgery, CPB time and intraoperative hypotension. 
However, sub-group analyses showed that there was no significant difference of AKI incidence between the 
normal and the RRD+CFI group (30.0% vs 30.9%, P=0.729).  
Conclusions: Preoperative RD was not a risk factor for postoperative AKI in RRD patients with CFI after 
cardiac surgery.  
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Urinary Chloride Concentration Predicts Mortality in Critically Ill Patients 

Yohei Komaru1, Teruhiko Yoshida1, Ryo Matsuura1, Yoshihisa Miyamoto1, Takuya Isegawa1, Kohei 
Yoshimoto1, Masaomi Nangaku1, Kent Doi1 
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Purpose: Many clinical studies recently demonstrated hyperchloremic metabolic acidosis is a strong predictor of 
mortality in critically ill patients. However, it is unclear whether urinary chloride concentration is also 
associated with poor outcomes. This study was aimed to evaluate the performance of urinary electrolytes for 
predicting mortality in ICU patients.  
Methods: This is a retrospective observational study. We reviewed consecutive cases which were admitted to 
the ICU at a university hospital from October 2015 to March 2016. Electric medical records including baseline 
characteristics, plasma and urinary laboratory data, and follow-up charts were reviewed. The serial data of 
serum and urinary electrolytes were analyzed from day 1 to day 4 of ICU admission.  
Results: A total number of 116 cases were included in this study. ICU mortality of this cohort was 13%. No 
significant difference was found between the ICU survivors (n=101) and the non-survivors (n=15) in terms of 
age, sex, body weight, and past medical history. Incidence of AKI, use of renal replacement therapy and 
diuretics from day 1 to 4 did not significantly differ between the survivors and the non-survivors.Urinary 
chloride on day 1 was significantly higher in the survivor group than the non-survivor group (65 mEq/L vs 36 
mEq/L, P=0.039, Figure). None of urine sodium, potassium and calcium showed significant difference on day 
1. Serum sodium and chloride of the non-survivor group were significantly higher than those of the survivors on 
day 3 and 4. For ICU mortality, receiver operating characteristic (ROC) analysis revealed the cut-off value of 
urinary chloride at day 1 was estimated to be 53 mEq/L, with which the area under the ROC curve was 0.66. 
Finally, the enrolled patients were divided into two groups with the cut-off value of urinary chloride at day 1, 
and the long-term survival after ICU discharge was evaluated using Kaplan-Meier survival curve. Those with 
lower urinary chloride concentration on day 1 showed significantly lower survival rate.  
Conclusion: Urinary chloride level on ICU admission would potentially play a role in predicting mortality in 
ICU settings. Impaired chloride clearance from urine may be associated with hyperchloremia and poorer 
outcomes. Further study on the pathogenesis and validation is necessary. 

 

 



50 

Urinary Ionomic Profiles Predict Acute Kidney Injury and Mortality in Patients after Cardiac Surgery 
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Background: Acute kidney injury (AKI) is a severe complication after cardiac surgery with increasing 
hospitalization and mortality. The rarity of sensitive biomarkers for AKI has impeded the early identification 
and timely therapy of AKI. Emerging evidence has suggested that ion homeostasis may play pertinent roles in 
AKI. This study aims to screen out representative urinary ions in AKI patients and build a cardiac surgery 
associated AKI prediction model.  
Methods: We performed inductively coupled plasma mass spectrometry based ionomic analysis of urine from 
patients undergoing cardiac surgery in Zhongshan Hospital, Fudan University (n=261). AKI were defined 
according to the Kideny Disease: Improving Global Outcome criteria. By bioinformatics analysis, we identified 
all differentially changed elements(DCEs) and built the elemental correlation network for each time point. A 
well-performed AKI early prediction model was also built. Follow-ups were performed at 1 year, 2 year and in 
July, 2017 to evaluate long-term survival. Kaplan-Meier and log-rank methods were adopted.  
Results: Among 261 patients enrolled, 92 developed AKI. Most of urinary ions dynamically changed compared 
with baseline, regardless of whether or not the patient developed AKI. A significant number of DCEs between 
AKI and non-AKI groups was discovered, especially at 2 hours after surgery. Furthermore, using feature 
selection methods, we generated a prediction model named urinary ion index (UII) based on the levels of 
several elements examined at 2 hours after surgery, with the area under the curve (AUC) of 0.815±0.006 and a 
cut-off value of 1.24, while the sensitivity, specificity were 0.70±0.14 and 0.93±0.05 respectively. The 
prediction performance of UII on the need of renal replacement therapy (RRT) achieved an AUC of 0.83 (95% 
confidence interval (CI) 0.706-0.955, p-value=0.0015) at a cut-off value of 1.62 (sensitivity 0.75, specificity 
0.81). At a median follow-up for 2.7 years (mean, 2.4; range 0.005 to 2.9), the UII>1.24 group showed 
significantly higher risk of mortality in the lone-term (hazard ratio 4.68, 95% CI 1.92-19.93, p-value=0.0023) 
than the UII≤1.24 group.  
Conclusion: Our data demonstrated the dynamic alterations in urinary ionomic profiles in patients undergoing 
cardiac surgery. Urinary ionome-based UII appears to be a novel and valid biomarker of cardiac surgery 
associated AKI and improves the prediction of the need for RRT and long-term survival. 

Figure on following page 
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Role of Body Mass Index on Acute Kidney Injury Patients after Cardiac Surgery 
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Objective This research was to explore the association between BMI and the risk of developing cardiac surgery 
associate acute kidney injury (CS-AKI), mortality of AKI and AKI requiring renal replacement therapy (AKI-
RRT) after cardiac surgery.  
Method Clinical data of patients undergoing cardiac surgery include demographic data of preoperative, 
intraoperative, postoperative were prospectively collected from January 2011 to December 2015. Patients were 
divided into four groups according to BMI classification for Chinese population: low weight group (BMI>18.5 
kg/m2), normal weight group (18.5≤BMI<24 kg/m2), overweight group (24≤BMI<28 kg/m2), obese group 
(BMI≥28 kg/m2).  
Results A total of 8442 patients were enrolled, including 4859 males and the mean age was 54.7±13.2 years. 
The average BMI of patient is 23.1±3.6 kg/m2 .The overall AKI incidence was 35.8%（n=3026）. The hospital 
mortality of AKI was 5.5 % (n=167). The mortality of AKI-RRT was 54.4% (n=81). The AKI incidences were 
respectively 30.3%、33.3%、38.6%and 46.8% in four BMI groups (P<0.01). The risk of developing AKI 
increase 17.3%with the BMI increased per 5 kg/m2.The hospital mortality of patient with AKI in four groups 
were9.3%、5.8%、4.5%、4.7%, there was no statistical difference (P =0.278). The hospital mortality of AKI-
RRT in four groups were60.0%、 63.1%、43.1%and 56.3%, also with no statistical difference (P =0.826).  



Conclusions BMI is a risk factor for AKI after cardiac surgery, the AKI incidence increased with increasing 
BMI in a certain range. 

 

 Under Weight Normal Weight Over Weight Obese P-value 
AKI n（%） 236（30.3） 1451（33.3） 998（38.6） 341（46.8） ＜0.01 

AKI mortality n（%） 22（9.3） 84（5.8） 45（4.5） 16（4.7） 0.278 

Incedence of AKI-RRT n（%） 10（3.2） 65（4.5） 58（5.8） 16（4.7） 0.068 

AKI-RRT mortality n（%） 6（60.0） 41（63.1） 25（43.1） 9（56.3） 0.826 

Duration of mechanical ventilation（d） 1(1,2) 1(1,2) 1(1,2) 1(1,2) 0.055 

LOS in ICU（h） 28(19,70) 24(18,65) 24(19,67) 25(19,76) 0.087 
 
 

 

52 

Changes of platelet distribution width as a predictor of morbidity and prognosis of cardiac surgery-
associated acute kidney injury  
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Teng3, Xiaoqiang Ding3 
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Objective Our aim is to investigate whether the changes of platelet distribution width（ΔPDW） can be a 
predictor of morbidity and prognosis of cardiac surgery-associated acute kidney injury(CS-AKI) . Methods 
Clinical data of patients undergoing cardiac surgery including demographic data of preoperative, intraoperative, 
postoperative were prospectively collected from January 2009 to December 2014. Define ΔPDW as the PDW 
difference between 24 hours after surgery and preoperative. We divided patients into two groups according 
ΔPDW above 0.70% or not. The two groups covariate were balanced based on the propensity score 
matching(PSM) function of SPSS software using 1:1 nearest neighbor matching method. Results A total of 
10814 patients were enrolled. The high ΔPDW group’s CS-AK morbidity （42.2% VS 26.2%，P＜0.001），
proportion of AKI-RRT（5.% VS 3.6% P＜0.001），mortality of CS-AKI （2.6% VS 1.2%，P＜0.001）
were significantly higher than that of low ΔPDW group. There were 1832 pairs of patients successfully matched 
through PSM. The high ΔPDW group’s CS-AK morbidity （45.4% VS 34.5%，P＜0.001），proportion of 
AKI stage 2-3（30.0% VS 22.8%，P＜0.001），length of ICU（29h（20h，69h）VS 24h（19h，66h），
P＜0.001）were significantly higher than that of low ΔPDW group. Multivariate logistic regression analysis 
indicated that male（OR 2.034，95%CI 1.654-2.502，P＜0.001）、age（OR 1.048，95%CI 1.032-1.065，P
＜0.001）、BMI（OR1.044，95%CI 1.013-1.077；P=0.006）、diabetes（OR1.547，95%CI 1087-2.203，
P=0.015）、preoperative heart NYHA functional class（OR1.331，95%CI 1.075-1.648，P=0.009）、
preoperative eGFR（OR0.992，95%CI 0.987-0.997，P=0.001）、Cardiopulmonary bypass time（OR1.026
，95%CI 1.019-1.033，P＜0.001）、Aortic cross-clamp time（OR0.981，05%CI 0.973-0.973，P＜0.001）
、ΔPDW（OR1.669，95%CI 1.366-2.039,P＜0.001）were independently as risk factors for incidence of CS-



AKI. Conclusions PDW increases after cardiac surgery is a predictor of the incidence of CS-AKI and may be a 
predictor of poor prognosis in CS-AKI patients. 

 

 
high ΔPDW 
group before 
PSM 

low ΔPDW 
group before 
PSM 

P-Value 
high ΔPDW 
after before 
PSM 

low ΔPDW 
group after 
PSM 

P-
Value 

Patient n（%） 5925 4889  916 916  

AKI n（%） 1558（26.2） 2064（42.2） P＜
0.001 316（34.5） 416（45.4） P＜

0.001 
AKI mortality n（%
） 

72（1.2） 128（2.6） P＜
0.001 15（4.7） 17（4.1） 0.721 

Incidence of AKI-
RRT n（%） 56（3.6） 109（5.3） P＜

0.001 13（4.1） 18（4.3） 0.462 

LOS in ICU （h） 24（19，66） 25（20，67） 0.005 24（19，66） 29（20，69） P＜
0.001 

Duration of 
mechancial 
ventilation（d） 

14.0±9.1 14.4±10.0 P=0.042 15.0±8.8 15.0±6.6 0.334 
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The Effect of Preoperative Coronary Angiography On AKI After Cardiac Surgery 

JiaWei Yu1, YaMin Zhuang2, Bo Shen1 
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Objective. To investigate the effect of preoperative coronary angiography on AKI after cardiac surgery.  
Methods. 1839 patients who undergoing cardiac surgery from Janary 2015 to December 2015 were enrolled. 
According to whether AKI occurred postoperatively，we divided them to AKI group(616) and non AKI 
group(1223).  
Results. The mortality of AKI group was significantly higher than that of non AKI group (1.9% vs.0.3%, 
P<0.01). Of all patients, 992 patients (53.9%) underwent coronary angiography within one month before 
operation, the median interval between angiography and operation were 4[0, 30] days, the average dose of 
contrast agent was 63.3 + 56.3ml. The incidence of postoperative AKI was significantly higher in the patients 
with the history of contrast than without contrast (35.3% vs.31.3%, P=0.035). The contrast agent can easily lead 
to contrast-induced nephrology，increase the risk of acute kidney injury（AKI），and even affect the 
prognosis of patients. The contrast agent dose of AKI group was slightly higher than the non AKI group, but the 
difference was not statistically significant (65.8 + 63.5 vs. 62 + 52ml, P=0.644), and the internal days between 
angiography and operation is slightly shorter in AKI group than that non AKI group, no significant difference 
(3[0, 30] vs. 4[2, 30], P=0.134). According to the type of surgery, coronary artery bypass patients has the 
highest proportion of preoperative coronary angiography (75.5%), followed by valve surgery (53.8%), 
aneurysm surgery (22.7%), congenital heart disease (18.8%). The internal between angiography and coronary 



artery bypass grafting surgery (7[0, 30] days) were significantly longer than the valve operation (3[0, 29] days), 
aneurysm surgery (4[0, 10] days, P <0.001). In heart valve surgery, the incidence rate of AKI with a contrast 
history was significantly higher than that with non-contrast history (38% vs.29.4%, P=0.002).  
Conclusion. The rate of preoperative coronary angiography is higher in patients undergoing cardiac surgery，
especially in coronary artery bypass surgery with the longest interval between angiography and surgery.  
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Tacrolimus Protects Mice from Ischemia-reperfusion Injury by Activating the Tim3 Pathway 

Yajun Zhang1, Yuhong Tao1 
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Aim: To investigate the protective effect and mechanism of tacrolimus on renal ischemia/reperfusion (I/R) 
injury in mice.  
Background: Tacrolimus is a commonly used immunosuppressive drug，Activation of Treg cells play a pivotal 
role in renal ischemia reperfusion injury. Tim-3 interaction acts as a specific inhibitor of immune response.  
Methods: Thirty-five healthy male C57/BL mice were randomly divided into three groups: five in the normal 
group, 15 in the I/R group and 15 in the I/R + tacrolimus group, The latter two groups each have 3 time points 
(1 day, 3 days, 10 days). The model of renal I/R injury was established. The levels of serum creatinine (Cr), 
Treg and TH17 in each group were measured and the expression of tim3 was detected. HE and Masson method 
were used to observe the changes of renal tissue Pathological changes and fibrosis degree. 
Immunohistochemistry was used to detect the expression of KI67 and tim-3 protein. PCR was used to detect the 
expression of tim3.  
Results: There was no significant difference between tacrolimus and I/R group in Treg percentage of 
lymphocytes in the kidney of mice on the 1 day and 3 day, but the proportion of Treg in the 10 days group of 
tacrolimus was significantly higher than that of the I/R group. The expression of tim-3 on Treg increased in the 
3-day tacrolimus group and the 10-day tacrolimus group, and the expression of tim-3 on the CD4 + T cells in 
the tacrolimus group increased on the 10 day group. The expression of tim-3 mRNA in tacrolimus 10-day group 
was significantly higher than that in control group. Cystatin C was significantly lower in the tacrolimus 
experimental group. The degree of pathological fibrosis in the tacrolimus group was lower than that in the IRI 
group. The results of immunohistochemistry are under analysis  
Conclusions: Tacrolimus can effectively prevent renal fibrosis induced by ischemia-reperfusion injury, improve 
renal function, and increase the proportion of Treg cells and the expression of tim3 on Treg cells. This suggests 
that tacrolimus has a protective effect on renal I / R injury in mice, possibly by increasing the proportion of 
Treg cells and activating tim3 expression.  
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The Impact of Different Modes of Continuous Renal Replacement Therapy for Patients receiving ECMO 
with Acute Kidney Injury: A National-wide Study in Taiwan 
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Purpose: Patients receiving extracorporeal membrane oxygenation (ECMO) commonly develop acute kidney 
injury (AKI) and frequently require continuous renal replacement therapy to provide renal support and fluid 
management. Some studies suggests that continuous venovenous hemofiltration (CVVHF) seems to be 
associated with better outcome in patients with septic AKI compared to continuous venovenous hemodialysis 
(CVVHD) because CVVHF can more effectively remove proinflammatory mediators of medium molecular size 
through convection. The impact of different CRRT modalities on survival in patients receiving ECMO with 
AKI remained unclear.  
Method: We performed a national-wide study used claim data obtained from Taiwan National Health Insurance 
Research Database. A total of 6220 patients age ≥ 20 years who underwent their first-time hospitalized with 
ECMO for acute cardiac and/or pulmonary dysfunction were identified between April 1,2006 and December 31, 
2013. We exclude chronic dialysis patients before this hospitalization (N=338) and patients who survived less 
than 24 hours of ECMO (N=1264). Among the remaining 4618 patients, 1077 patients (23.3%) who receive 
either CVVHF (N=849) or CVVHD (N=228) were enrolled for evaluation. Propensity score matching and 
inverse probability of censoring weighting (IPCW) were applied to adjust for the imbalance in covariate 
baseline values between these two groups. The primary outcome is in-hospital morality. Other outcome 
measures included duration of ECMO and ventilation support, and length of ICU stay.  
Results: Of 1077 patients who receiving ECMO and either CVVHF or CVVHD for AKI, mean age was 
57.9±16.0 years and 773 (71.8%) were men. Post cardiotomy shock (49.2%) was the most frequent reported 
indication for ECMO, followed by acute respiratory dysfunction (23.7%) and acute cardiac dysfunction 
(21.2%). There was a trend toward the higher charlson’s score in the CVVHD group (p = 0.07). The CVVHF 
group has a lower risk of in-hospital mortality (67.9% vs 75.7%; OR 0.68; 95% CI 0.52-0.89), when compared 
to CVVHD group. Duration of ECMO and ventilator support, and length of intensive care unit did not differ 
significantly between two groups.  
Conclusion: Our results suggest that compared with CVVHD, CVVHF is associated with a lower risk of in-
hospital mortality in patients on ECMO with AKI.  
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Mechanical Ventilation Induces Renal Mitochondrial Injury Detectable in the Urine 

Mark L Hepokoski1, Ying Li1, Patricia Luna1, Armaan Fazal1, Tina Mai1, Alex Moshensky1, Laura E Crotty 
Alexander1, Prabhleen Singh1 

1University of California, San Diego  

Invasive mechanical ventilation for respiratory failure is associated with a threefold increase in the odds of 
developing acute kidney injury (AKI). The exact mechanisms of AKI due to mechanical ventilation (MV) 
remain unclear, and no specific biomarkers or therapies exist. Mitochondrial dysfunction has recently emerged 
as a modifiable mechanism of various forms of AKI. We sought to determine if MV would induce 
mitochondrial dysfunction in the kidney, and if known markers of mitochondrial dysfunction and injury, ATP 
synthase-B (ATPB) and mitochondrial DNA (mtDNA), could be detected in the urine.  
 
Sixteen C57BL/6 mice were randomized to i) Low tidal volume (LTV) ventilation protocol (7cc/kg tidal 
volume, peak end expiratory pressure (PEEP) = 5 cm H20, respiratory rate (RR) = 150/min) ii) High tidal 
volume (HTV) ventilation protocol (20cc/kg tidal volume, PEEP = 2.5 cm H20, RR = 75/min) or iii) no MV. At 
4 hours, plasma creatinine was determined by mass spectrometry, urine ATPB and mtDNA were evaluated by 
Western blot and quantitative PCR, respectively. Whole kidney lysates were evaluated by Western blot for 
levels of mitochondrial fission protein, Drp1, and mitochondrial fusion protein, Opa1.  
 
Drp1 was significantly increased and Opa1 significantly decreased in LTV and HTV ventilation groups 
compared to no MV group (P<0.05). Drp1 and Opa1 levels did not differ significantly in LTV group compared 
to HTV group. Plasma creatinine, urine ATPB, and urine mtDNA were significantly increased after LTV and 
HTV ventilation compared to no MV mice (p<0.05) (Figure 1). Plasma creatinine was not significantly different 
in LTV compared to HTV mice, however, there was a significant increase in urine mtDNA in HTV compared to 
LTV mice (p=0.05), and an increase in urine ATPB after HTV vs LTV ventilation that nearly reached 
significance (P=0.08) (Figure 1).  
 
Invasive mechanical ventilation led to altered mitochondrial dynamics in the kidney. MV also led to renal 
mitochondrial dysfunction as demonstrated by increased levels of urine ATPB and mtDNA in mechanically 
ventilated mice. Urine ATP and mtDNA levels were also increased after a more injurious ventilation strategy 
(HTV) compared to LTV. Urinary ATPB and mtDNA warrant further investigation as potential biomarkers that 
alert clinicians to mechanical ventilation-induced kidney injury, and mitochondrial function and dynamics 
warrant further investigation as therapeutic targets to prevent AKI due to MV.  
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AKI-Sapere- a Novel Blood Test that Predicts Cardiac Surgery-Associated Acute Kidney Injury 
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Around 30% of cardiac surgery patients develop acute kidney injury (AKI) which is dependent on the 
antecedent coronary angiogram and contrast-induced AKI and is strongly associated with major adverse renal 
and cardiac events. Although recent research on renal biomarkers has shown promise in diagnosing AKI 
progression once an injury has occurred, as yet no tests or predictive models can effectively risk stratify patients 
for AKI preoperatively. Identification of susceptible patients could result in targeted pre- and perioperative 
interventions aimed at minimizing AKI risk. Such risk minimization is particularly important since there are no 
pharmacologic therapies available for the effective prevention or treatment of AKI.  
 
We have developed a novel and robust assay, called “AKI-Sapere” (HealthSpan DX), which can successfully 
identify, prior to coronary artery bypass graft surgery, those patients at risk for AKI initiation. AKI-Sapere is a 
multivariate assay that combines: 1) a novel marker of “molecular age”; 2) DNA evidence of genetic 
predisposition for cardiovascular disease; and 3) a baseline measurement of renal function. In a discovery 
cohort study of 96 patients undergoing cardiac surgery at Johns Hopkins and Duke University Medical Centers, 
AKI-Sapere had a predictive ability superior to traditional AKI risk models composed of clinical and procedural 
variables, such as the Cleveland Clinic Thakar score, or a panel of ten renal biomarkers known to predict AKI 
progression. Data will be presented from this pivotal study.  
 
Prediction of AKI initiation by AKI-Sapere has the potential to change clinical practice by providing a 
significantly greater opportunity to intervene, to alter the ensuing renal insult, to council patients and clinicians, 
and to ultimately diminish the impact of AKI and the associated morbidity on patients and healthcare costs. 
Furthermore, use of AKI-Sapere for patient stratification in multiple clinical settings would catalyze the clinical 
development of novel preventive and treatment strategies for many forms of AKI.  
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Outcomes in Patients with Acute Kidney Injury Receiving Angiotensin II for Vasodilatory Shock 
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Purpose  
ATHOS-3 was a randomized, placebo-controlled, double-blind study of patients with severe vasodilatory shock, 
which demonstrated that the addition of angiotensin II (Ang II) to standard vasopressors significantly increased 
mean arterial pressure (MAP) and decreased vasopressor utilization, with a trend towards improved survival to 
day 28. Here, we analyze the effect on Ang II in the subset of ATHOS-3 patients with acute kidney injury 
(AKI) receiving renal replacement therapy (RRT).  
 
Methods  
Patients with persistent vasodilatory shock despite more than 0.2 µg/kg/min norepinephrine equivalent dose 
were randomized to receive additional IV Ang II or placebo. Vasopressors were held constant or reduced for 3 
hours; afterward, all vasopressors could be titrated through Hour 48 to maintain MAP. In this post-hoc analysis, 
clinical outcomes including 28-day mortality were compared between Ang II and placebo groups for patients 
requiring RRT at study drug initiation (baseline). Twelve patients with a history of end stage renal disease were 
excluded from analyses.  
 
Results  
Overall 105 (34.0%) of the 309 patients had AKI and were receiving RRT at baseline (45 on Ang II and 60 on 
placebo). The MAP endpoint (an increase from baseline of at least 10 mmHg or to at least 75 mmHg) was 
achieved in 53% on Ang II versus 22% on placebo (p=.001). Through Hour 3 there was a significantly greater 
reduction of vasopressors on Ang II compared to placebo (p=.020). The Day 7 RRT independence was 49% in 
the Ang II group and 26% in placebo (p=.031). The percentage of patients discontinuing ventilator within 7 
days was 30% in the Ang II group and 11% in the placebo group (p=.015). The 28-day overall mortality rates 
were 47% in the Ang II group, versus 70% in the placebo group (p=.012).  
 
Conclusions  
In patients with AKI requiring RRT at baseline, MAP response was higher, time to RRT independence was 
more rapid, and 28-day mortality was lower in the Ang II group compared with the placebo group. Unlike 
catecholamines, angiotensin II vasoconstricts the efferent arteriole which may allow for an increase in GFR and 
more rapid recovery of renal function. The observed improvement in renal function may allow for better 
volume control which may explain the more rapid liberation from mechanical ventilation.  
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RNA Sequencing Analysis in the Transition from Acute to Chronic Kidney Injury: Dissociation between 
GFR and Established AKI Biomarkers 

Hadi Fattah1, Krishna Sriram1, Paul A Insel1, Winnie Huang2, Rohit Patel2, Alana Shigeoka1, Sashi Kasimsetty 
1, Prabhleen Singh1, Dianne McKay1, Volker Vallon1 
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Purpose of Study: Acute kidney injury (AKI) represents an acute decline in renal function and is associated with 
increased morbidity and mortality. In most cases the kidneys recover but in some cases chronic kidney disease 
(CKD) develops. In order to better understand the transition from AKI to CKD or recovery, we performed RNA 
sequencing (RNA-seq) analysis in a rodent AKI model over a 14 week period.  
 

Methods: We induced ischemia/reperfusion (IR) injury by bilateral clamping of the renal arteries for 10, 15 or 
20-25 minutes (min) in C57BL/6J male mice. On days 1, 3 and weeks (wks) 2 and 14 after reperfusion, we 
assayed plasma creatinine and GFR (by FITC-sinistrin plasma elimination kinetics in awake mice, n= 4-
5/group) and harvested kidneys for RNA-seq (n= 3-5/group). RNA-seq data were analyzed using R 
programming language to define transcript and differential gene expression profiles.  
 

Results: A multidimensional scaling plot showed excellent clustering in the renal mRNA expression profile of 
individual samples for each group and time point. The post-IR time points had prominent initial ischemia time-
dependent changes in gene expression followed by recovery that was close to sham profiles at 14 wks but the 15 
min IR profiles required more time than 10 min IR to match the sham profile (see figure). Gene expression 
profiles in 20-25 min IR continued to move away from sham over time and the mice did not survive pass day 7. 
mRNA expression for established AKI biomarkers, such as KIM-1, NGAL, osteopontin and clusterin, showed 
an initial ischemia time-dependent rise followed by eventual normalization to sham levels despite plasma 
creatinine and GFR not obviously changing in 10 min IR versus sham, and GFR in 15 min IR at 14 weeks 
remaining about 30% below the values of 10 min IR or sham. Differential expression analysis revealed a 
potential novel kidney injury marker, Krt20, a member of the keratin family, which had an ischemia time-
dependent mRNA expression profile similar to the above listed biomarkers.  
 

Conclusions: RNA-seq after IR confirmed time-dependent initial changes in established biomarkers of AKI as 
well as in the integrated renal mRNA expression profile. Hundreds of genes changed in response to modest 
renal ischemia (10 min IR) in the absence of robust changes in plasma creatinine or GFR. Recovery of 
established AKI biomarkers in the absence of GFR recovery indicated these markers do not capture sustained 
kidney impairment following AKI.  

Figure on following page 
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Background: QPI, a siRNA targeting p53, is being developed for prevention of Delayed Graft Function (DGF) 
following renal transplantation (ReGIFT Phase 3 Study, NCT#02610296) and for acute kidney injury (AKI). 
AKI is a major complication of cardiac surgery (CS) that increases morbidity and mortality. No treatments are 
approved for the prevention of AKI following CS. 

Methods: The efficacy and safety of QPI, was studied in a global Phase 2 double-blind study (N=341: QPI=165, 

Placebo (PL)=176) undergoing CS at 41 sites (NCT#02610283). Subjects undergoing non-emergent CS at risk 
for AKI were enrolled (risk factors included: Age ≥ 70 years; eGFR ≤ 60 mL/min/1.73m2, diabetes, proteinuria, 
congestive heart failure). Subjects were stratified by eGFR (≥ vs < 60mL/min/1.73m2). A single IV dose of 
either QPI (10mg/kg) or PL was given 4 hours post-CS. Safety assessments included clinical and laboratory 
exams and adverse events (AEs). Efficacy endpoints included the rate of AKI determined by serum creatinine 
according to AKIN (primary), RIFLE and KDIGO (secondary) criteria assessed through Day 5. Secondary 



endpoints also included duration and grade of AKI, and the composite of death, renal replacement therapy 
(RRT) and 25% reduction of eGFR at Day 90. 

Results:  Demographics and AE profiles were similar between treatment groups and consistent with CS. QPI 
treatment resulted in a 26% relative risk reduction (RRR) of AKI (AKIN): (37% QPI vs. 50% PL; p=0.020). 
Risk reductions were consistently observed across predefined populations (age, diabetes, CS type, gender, 
baseline eGFR). Treatment with QPI improved AKI across all AKIN grades (by 18%–61%; p=0.012). Duration 
of AKIN AKI from Days 0-5 was shorter with QPI (p=0.013). QPI significantly impacted AKI incidence, grade 
and duration by RIFLE and KDIGO criteria. The composite of Death, RRT and Reduction of eGFR by 25% at 
Day 90 favored QPI in a subpopulation (N=241) with either proteinuria, and/or low base line eGFR, and/or 
diabetes, (37% QPI vs 51% PL; RRR=29%; p=0.024). 

Conclusion: In this study, QPI reduced the incidence, grade and duration of AKI in high risk subjects following 
CS. Further development of QPI for the prevention of AKI is warranted. 
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Cardiorenal syndrome results in AKI or insidious chronic kidney disease. THe current study was done to 
observe the efficacy of N-acetyl cysteine and alpha-ketoanloague in patients with acute kidney injury in cardiac 
illness. Out of the total 80 patients recruited in two multi centres hospitals, 45 patients had type 1 crs, 12 had 
type 2 CRS, 3 patients had Type 3 CRS , 14 patients had type 4 CRS and type 5 was seen in 6 patients. In type 1 
amd type 2 CRS a combination of Intravenous Bronac(N-Acetyl Cysteine ) @1.2g in 100ml normal saline was 
given alongwith alphaketoanlogue thrice daily . Mean presenting creatinine was 2.3mg per dl . After 3 days of 
therapy there was significant decline in Serum creatinine values of 2.1 to 1.6 mg per dl per day. The patients 
who underwent angiography received the above combiantion and there was no significant rise in serum 
creaininne levels. At the end of 5 days of therapy mean serum creaitinine was 1.8 in 60 % of thepatients.  
N-Acetyl cystenine acts as radical scavenger and ketoanlogues have indirect efffect on the creatinie kinase 
activity that prevents breakdown of creatinine. Not only that NAC appears as good vasodialtor but also as 
antioxidant. This study has proven the efficacy of NAC and Aphaketoanalogue in Cardiorenal syndrome and 
preventing from Renal replaement therapy. 
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Introduction: The identification of patients with a higher mortality risk poses a challenge in the admission of 
hospitalized cirrhotic patients. NGAL is a biomarker of renal injury and its prognostic value in cirrhotic patients 
is not yet established.  
Objective: to evaluate urinary NGAL and ratio of sodium to potassium as prognostic markers of in-hospital 
mortality and within 90 days in a cohort of hospitalized cirrhotic patients.  
Methods: Prospective study with inclusion of cirrhotic patients of any etiology hospitalized. At hospital 
admission, urinary NGAL (R&D ELISA kits) and ratio of sodium to potassium were performed. Patients were 
followed prospectively regarding the development of AKI and mortality (in-hospital and within 90 days). AKI 
was defined as serum creatinine increase by 0.3mg / dL in 48 hours or 1.5 times in relation to baseline, as 
defined by the AKIN classification. ROC curve analysis was applied to identify the best NGAL cutoff point in 
mortality prediction.  
Results: 91 cirrhotic patients (53% men, age 61 ± 11 years) were evaluated. Hepatitis C (41%) and alcohol 
(23%) were the most frequent etiologies. Ascites was present in 60%, MELD was 17 ± 7, 54% had MELD> 15 
and 39% were Child C. U Na/K <1 in 48% and NGAL> 90 (best cutoff) were observed in 41%. IRA was 
identified in 44% of the patients by the AKIN criterion, occurring in 35% of the patients with NGAL <90 and in 
59% of those with NGAL> 90 (p = 0.022). In-hospital mortality was 18% and mortality at 90 days was 30%. In-
hospital mortality was higher in patients with NGAL> 90 (35% vs. 6%, p < 0.001). Mortality at 90 days was 
also higher in patients with NGAL>90 (18% vs. 9% p=0,001). Among patients with U Na/K <1 the in- hospital 
mortality was 81% (p=0.004). However, among patients with U Na/K < 1, 90-day mortality was 59% 
(p=0,131).  
Conclusion: Urinary NGAL at hospital admission was associated with in-hospital mortality and within 90 days 
of cirrhotic patients suggesting that it may represent a prognostic marker in this population. Low urinary sodium 
excretion indicates a higher risk of in-hospital mortality, but appears to be unrelated to mortality at 90 days.  
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Pittsburgh, Pittsburgh, PA, USA, 2Department of Developmental Biology, University of Pittsburgh School of 
Medicine, Pittsburgh, PA, USA 

 
Purpose of study: To establish a rodent model of AKI non-recovery in the setting of sepsis, explore mechanisms 
of post-AKI recovery as well as the effects of a PTBA analog, UPHD 186, on AKI-CKD progression.  
Methods: A SA-AKI model was established using cecal ligation and puncture (CLP). Balb/c mice were 
assigned to 3 groups: CLP treated with vehicle, CLP with UPHD186 treatment, and Sham operation performed 
by isolation of the cecum without ligation and puncture. Animals were injected with UPHD186 or vehicle once 
daily for 7 consecutive days, followed for vital signs and survival, creatinine changes, and then sacrificed at 2 
weeks post CLP. Kidney samples were collected for measurements of fibrosis, proliferation and tissue 
morphological changes. To explore possible mechanisms of SA-AKI non-recovery, some mice were sacrificed 
after 3 days of injections. Blood and kidneys were collected. Histologic changes were evaluated by kidney 
injury score on HE slides. Fibrosis and cell proliferating markers were evaluated by Q-PCR and 
immunofluorescence. Kidney injury and early inflammatory markers were evaluated by Q-PCR.  
Results: We found chronic inflammation, morphologic damage and fibrosis in the kidneys two-week post CLP, 
even though creatinine had completely “recovered” to baseline level at 14-day post CLP. Treatment with 
UPHD186 had no significant effects on systemic cytokine levels, creatinine, or survival rate. However, animals 
receiving UPHD186 treatment after CLP had significantly less renal fibrosis compared to CLP animals treated 
with vehicle alone. UPHD186 treatment also significantly decreased mRNA expression for fibrosis markers.  
Conclusion: We established a mouse model of sepsis non-recovery model; post-CLP treatment with PTBA 
analog, UPHD186, inhibited AKI-CKD progression.  
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A pheno-informatics approach for predicting hospital mortality in the intensive care unit using serum 
creatinine trajectories  

Jin Chen1, Taylor Smith1, Victor Ortiz-Soriano1, Javier A Neyra1 

1University of Kentucky 

 
Acute kidney injury (AKI) occurs in about 50% of ICU patients and is strongly associated with hospital 
mortality. Current approaches to model AKI severity focus on the maximal absolute or relative change in serum 
creatinine (SCr) in reference to baseline. However, the changes in SCr represent activities of a wide range of 
pathophysiologic processes in the same patient. It is thus difficult to characterize AKI solely based on SCr 
values. We develop a new pheno-informatics model to systematically identify AKI phenotype categories 
utilizing SCr trajectories over time in reference to changes in patient’s clinical status and clinical treatments 
(i.e., acute renal replacement therapy) that can affect SCr interpretation. Our approach does not explicitly 
require a measured baseline SCr value for every patient, which is critical for AKI diagnosis but is often absent. 



Instead, we adopt a multi-interpolation method to compose SCr trajectories and develop a new dynamic time 
warping model to characterize the cumulative effect of AKI and to compare SCr trajectories. We utilize the 
hierarchical clustering to identify AKI phenotype categories in a large ICU dataset. Finally, we integrate AKI 
phenotypes with existing acute critical illness scores including SOFA and APACHE-II to enhance mortality 
prediction performance. Experimental results on 26,520 ICU patients at the University of Kentucky Albert B. 
Chandler Hospital indicate that our SCr trajectory-based AKI phenotype modeling is strongly associated with 
hospital mortality. We will further validate these findings and examine post-ICU outcomes in survivors. 
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Plasma Exchange In Taiwan: 1997~2011 

Wan Yin Kuo1, Ming Yan Jiang2 

1Emergency Medicine Department, Chi Mei Medical Center, Tainan, Taiwan, 2Nephrology Department, Chi 
Mei Medical Center, Tainan, Taiwan 

 
Purpose of the study  
During the past two decades, the clinical application of plasmapheresis has been expanded remarkably, and so 
have the associated technical developments. This nationwide study aimed at describing the use of 
plasmapheresis in Taiwan from 1997 to 2011.  
 
Method  
This retrospective cohort study was conducted using the National Health Insurance Research Database 
(NHIRD) of Taiwan (LHID2000). The LHID2000 contains all the original claim data of 200 000 individuals 
randomly sampled from the Registry for Beneficiaries 2000 of the NHIRD. The study cohort was identified 
from the inpatient hospital claims of the NHIRD, which provides data for all hospitalized patients undergoing 
plasmapheresis. In this database, the International Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM) is used to define diseases.  
 
Results  
There were 313 patients receiving plasmapheresis. Of these, 159 were males and 154 were females, including 
404 admissions and 2,080 procedures. Among the 2,080 procedures, 1,853 were plasma exchange and 227 were 
double-filtration plasmapheresis (DFPP). There was an increasing trend of plasmapheresis usage. In the periods 
of year 1997~2001, 2002~2006, and 2007~2011, there were 452, 676, and 952 procedures of plasmapheresis, 
respectively. The proportions of DFPP also increased, with 0, 3.25%, and 21.53%, respectively, in the 3 time 
periods. The most common indication was for neurological disorders (51.24%), which included mainly 
myasthenia gravis (30.20%) and Guillain-Barré syndrome (20.54%). The other indications were autoimmune 
disorders (14.11%), hematological disorders (9.90%), and hepatic failure (12.3%). Among these disorders, 
glomerulonephritis and/or vasculitis highest proportion of DFPP usage, followed by rejection of graft kidney 
and Guillain–Barré syndrome.  
 
Conclusion  
Plasmapheresis are increasingly used treatment for various disorders. DFPP is another option for therapeutic 
apheresis. Further prospective study is needed to compare the treatment efficacy between DFPP and plasma 
exchange. 

Table on following page 

 

 

 



 Total Year 1997-2001 Year 2002-2006 Year 2007-2011 
admission  404 88 135 181 
length of stay (days) 26.33±22.11 28.17±21.79 25.69±24.92 25.91±20.02 
age at admission (years) 49.87±18.22 45.5±18.63 50.24±18.10 51.71±17.86 
disorder     

Neurology(GB, MG, MS) 207 48 71 88 
Autoimmune (SLE, vasculitis, GN) 57 15 14 28 
Hematology (TTP, leukemia, lymphoma) 40 7 14 19 
Hepatic failure 34 7 12 15 
Other  66 11 24 31 
procedure 2080 452 676 952 
TPE 1853 452 654 747 
DFPP 227 0 22 205 
patients 313 70 106 137 
Male 159 35 56 68 
Female 154 35 50 69 
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Provision of Aquapheresis across the Pediatric Age and Size Spectrum: Demographics and Outcomes 

John Broderick1, Bradley DePaoli1, Angela Lorts1, Stuart Goldstein1 

1Cincinnati Children's Hospital 

 
Purpose: Aquapheresis ((AQUA) isolated ultrafiltration) using the Aquadex™ platform (CHF Solutions, Inc) is 
was designed for fluid removal in adults with diuretic resistant heart failure. Limited data exist to describe 
aquapheresis use in children. We present the demographics and outcomes for children who received AQUA.  
 
Methods: We reviewed the charts of the 49 patients (n=317 procedures) who received AQUA 2012-2017. 
Patients were divided into two cohorts based on their age at first AQUA treatment: ≤3 months (n=13) and >3 
months old (n=36). The < 3 month group were comprised of neonates with CKD/ESRD and received pre-
dilution replacement fluid for small solute clearance.  
 
Results: Treatment regimens and outcomes varied significantly between the two age cohorts (Table). Patients 
≤3 months had more and longer treatments, and a greater volume of fluid removed for body weight. The 
younger group had lower hospital survival (46% vs. 67%). Of note, 3/13 ≤3 month olds did not tolerate fluid 
removal and did not survive within 24 hours the AQUA procedure.  
 
Conclusions: AQUA provision is feasible across the entire spectrum of pediatric patient age and size, although 
patients had underlying diseases associated with high mortality rates. As with other continuous renal 
replacement therapy modalities, adaptation of a device made for adults highlights the technical challenges that 
can be addressed, but also the need for technology designed specifically for the pediatric population. The results 



from this study can be used as a benchmark for future pediatric AQUA applications and for comparison against 
other fluid removal methods.  

 

Aquapheresis Variables (a) Age >3 Months (n=36) (b) Age ≤ 3 Months 
(n=13) (b) 

Age (yrs), [IQR] ; (days), [IQR] 13.5* [3.5-20] 18* [7-57] 
Weight (kg), [IQR] 42.0* [16.0-72.3] 3.6* [2.9-4.5] 
# of Treatments [IQR] 2* [1-5] 8* [2-31] 
Duration (hours), [IQR] 4.3* [3.5-6] 7* [6-48] 
Fluid Removal Rate (mL/hr), [IQR] 250* [100-370] 50* [30-60] 
Net Fluid Removed (ml), [IQR] 1025* [528-1510] 298* [200-367] 
Fluid Removal by Weight (ml/kg), [IQR] 28.4* [18.4-48.5] 69.7* [51.3-93.8] 
Catheter Size (Fr), [IQR] 10* [8-12] 7* [7-8] 
Procedural Weight Loss (kg), [IQR] 0.9* [0.3-1.8] 0.19* [0.1-0.33] 
Outcomes, n (%)   

Death During Hospital Admission 12 (33%) 7 (54%) 
Survival 24* (67%) 6 * (46%) 
(a) Continuous variables are shown as median (range) and 
categorical data as number (%) 

(b) *Indicates 
significance, p<0.05  
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Continuous Renal Replacement Therapy (CRRT) and Decarboxylation via a Right Ventricular Assist 
Device (RVAD) in an Infant 

Kara Short, MSN, CRNP, CPNP-PC 1, Daryl Ingram, BSN, RN 1, Cara Lasley, MD 1, Carlisla O’Meara, CCP, 
FFP 1, Joey Timpa, CCP, FPP 1, Santiago Borasino, MD 1, David Askenazi, MD, MSPH1 

1University of Alabama at Birmingham 

 
Setting: A 2 month old with idiopathic dilated cardiomyopathy developed worsening heart function 
necessitating placement of biventricular assist devices. Kidney function declined and peritoneal dialysis failed 
when dialysate fluid leaked around the VAD cannulas.  
 
Due to limited vascular access secondary to deep vein thrombosis and chylothroax, we placed two ¼’ 3-way 
luer lock connectors and a modified section of VAD tubing into the RVAD outlet line to provide blood flow to 
and from a CRRT machine with M60 filter (Figure 1a). CRRT was performed per hospital protocol (using 
commercially available calcium-based convective and diffusive fluids with an estimated clearance of 
2000ml/hr/1.73m2) with blood flow of 60ml/min. Systemic heparin anti-coagulation was titrated to achieve 
Anti-Xa level between 0.3-0.7 IU/ml.  
 
Two months after starting CRRT, patient’s respiratory status decompensated. As the patient's respiratory needs 
exceeded maximal support, we incorporated a hollow fiber membrane oxygenator to the distal luer lock 



connection of CRRT circuit as it entered the stopcock pigtail of the RVAD (Figure 1b). We added a sechrist 
air/O2 blender to the oxygenator line and gradually increased the gas flow, lowering the patients CO2 with 
average gas flow rate of 2-3 L/min and FiO2 of 100%. CRRT filter was changed to HF1000 and flow rate was 
increased to 200 ml/min to maximize decarboxylation.  
 
Results: The patient was on CRRT via RVAD for 81 days and had 17 circuit initiations, all without 
hemodynamic instability. The median filter life was 5.1 days (IQR = 4.4, 6.6 days). One circuit clotted, 8 were 
changed due to machine error; all others were changed routinely weekly. The oxygenator was changed every 2-
3 days. Vent settings were weaned with successful reduction of PCO2 while augmenting the PaO2. 
Unfortunately, the patient decompensated after developing abdominal distension, hematochezia, and 
hemodynamic instability. Family withdrew support.  
 
Conclusions: We effectively and safely provided CRRT and decarboxylation via the RVAD without 
complications or compromising BiVAD function. To the authors’ knowledge, this is the first case report of 
CRRT access via RVAD in patients with inadequate access. In addition, it shows the feasibility of a CRRT 
machine for decarboxylation in small children. 
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Role of Sustained Low Efficiency Dialysis (SLED) in Critically ill Patients in a Tertiary Referral Hospital 

Alícia Molina Andújar1, Esteban Poch1 

1Hospital Clínic, Barcelona, Spain 

Objectives: The main objective of this work was to describe the characteristics of patients receiving SLED 
therapy following individual, non-protocolized, nephrologist’s indication in the intensive care units (ICU) of 
our hospital. As a secondary objective, it was considered to study the complications of the technique as regards 
hemodynamic tolerance. Methods: a retrospective study of the registry of ICU patients that were treated with 
SLED was done including those that recived SLED as the first therapeutic option, immediately after receiving 
continuous renal replacement therapy (CRRT) or after receiving high flow intermittent hemodialysis (HFIHD) 
during the years 2014-2016. SLED session was defined with QB 100-150 ml / min, QD 200-250 ml / min and 
dialysis time of 7-8 hours. The presence of hemodynamic instability in a session was defined as the need to 
initiate or increase vasoactive drugs (VAD) during the session according to the nursing reporting, systolic blood 
pressure (SBP) drop <90 mmHg or a decrease of> 25% of SBP or DBP during the session. In-hospital mortality 
was considered. Results: a total of 54 patients were analyzed, of which 26 had received the therapy after 
performing a HFIHD, 11 as the first renal replacement technique and 17 as the first option after CRRT. The 
characteristics of the different groups are described in the following table. With regard to renal function 
recovery, among patients who were not receiving dialysis as a chronic treatment nor were exitus during 
admission (n=21), 66.6% recovered their basal renal function, but 19% were receiving dialysis at discharge. 
Discussion: Most SLED treatments are indicated after conventional hemodialysis, poorly tolerated. Patient 
profile is a VAD carrier and mostly intubated when we use the technique as a step from CRRT. In the case of 
hemodynamic tolerance, 67% of the sessions were well tolerated and none of them had to be interrupted due to 
hemodynamic intolerance. Of all the patients who were indicated the SLED technique after a poorly tolerated 
high flow hemodialysis, only 11.5% ended up receiving continuous techniques, which makes us think that the 
technique has fulfilled its objective of maintaining the intermitent modality. As a conclusion, we believe that, if 
we expand the knowledge of SLED, it can recover a major role as it’s a well-tolerated technique. 

 Post-HFIHD (n=26) First treatment (n = 11) Post-CRRT (n= 17) 
Age 63 64.9 58.6 
Cause of admission in 
ICU 

Septic shock 53% 
Hypovolemic shock 15% 

Septic shock 27% Severe heart 
failure 18% Post-surgery 18% 

Post-surgery 59% 
Septic shock 35% 

SOFA 12 10 12 
Intubation 50% 27% 59% 
VAD 65% 82% 82% 
Hemodynamic 
inestability 37% 26% 28% 

Nº of sessions 2.4 2.1 3.1 
Change to HFIHD 65% 54% 82% 
Change to CRRT 11.5% 18% 5% 
Exitus 50% 18% 35% 
Previous CKD 53.8% 72% 58.8% 
Previous CKD on 
hemodialysis 38.5% 45% 11.8% 
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Should We Consider Tunneled Hemodialysis Catheter as an Initial Vascular Access for Continuous 
Renal Replacement Therapy in Intensive Care Unit Patients? 

Da Won Kim1, Yaeni Kim1, Hye Eun Yoon1, Seok Joon Shin1, Hyung Wook Kim1, Dong Chan Jin1, Hoon Suk 
Park1 

1The Catholic university of Korea, Seoul, Republic of Korea. 

 
Background: Non-tunneled hemodialysis (HD) catheter is established to be one of the efficient and safe means 
to provide life line for those who require emergent hemodialysis without developing infectious complications 
up to one month. However, recent trend favors using tunneled over non-tunneled HD catheters in those 
expected to receive renal replacement therapy (RRT) for more than one week. Nevertheless, it is difficult to 
keep up with current guidelines in intensive care unit (ICU) in that it is hard to predict RRT duration in ICU 
patients who have poor survival and unexpected outcomes. Therefore, we tried to validate current 
recommendation for catheter choice in ICU setting.  
Methods: Forty-five patients receiving continuous renal replacement therapy (CRRT) with tunneled HD 
catheter in ICU and 105 ESRD patients starting intermittent HD treatment with the same type of catheter were 
assigned to ICU and ordinary ESRD groups, respectively. Patient and tunneled catheter survivals, in addition to 
days of catheter stay (duration of catheter use) and immediate and long term complication rates were evaluated.  
Results: Immediate complication rates including exit site bleeding, bruise and hematoma was significantly 
higher in ordinary ESRD group (32.9 % vs. 8.1 %, p = 0.003). Long term complication rates including catheter 
dysfunction and catheter related infection were comparable between the two groups (5.4 % in ICU group vs. 
12.7% in ordinary ESRD group, p = 0.33). While catheter stay was significantly shorter in ICU group (39 ± 53 
days vs. 73 ± 50 days, p < 0.001), catheter survival itself were comparable between the two groups (p = 0.8). 
Patient survival in ICU group was significantly inferior, compared with ordinary ESRD group (p = 0.002).  
Conclusions: ICU patients with tunneled catheter inserted for CRRT showed poorer survival rate with shorter 
catheter stay when compared with ordinary ESRD group. However, catheter survival per se was not inferior and 
catheter insertion procedure was safely performed with lower rate of immediate complications. Therefore, 
considering shorter life span of both patients and of catheters in ICU setting, we suggest that a distinct guideline 
for catheter choice in this special setting need be devised.  
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Role of Renal Replacement Therapy in Metformin&sitaglibtin Overdose (CASE REPORT AND 
REVIEW) 
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Introduction:  
Metformin is a commonly used treatment modality in type 2 diabetes mellitus. Lactic acidosis is a well-
recognized consequence of toxicity and is often associated with concurrent renal or hepatic insufficiency. The 
mechanism of hyperlactatemia in metformin toxicity is not fully understood.  
lactate and pH levels are regularly used as a useful predictor of poor prognosis, however, this is not fully 
accurate in deliberate metformin overdose. Recent data suggest that renal replacement therapy (RRT) is a 
successful therapeutic tool resulted in excellent outcome.  
Case Report  
A 57 year old male presented in the Emergency Department after ingestion of more than25 g metformin and 2.5 
g sitagliptin in suicidal attempt. He presented with abdominal pain, vomiting and tachypnea. Patient had history 
of Type II Diabets Mellitus, on metformin with normal baseline kidney function. On examination, patient was 
found hypotensive (BP=90/60), tachypneic, the initial laboratory results: Cr=191 mmol/L, K=5.9, lactic 
acid=13.6 then 21.9, PH=7.19, CO2=9 with a high anion gap of 38, Glu.=18 mmol/l, mild elevation in 
lever&pancreatic enzymes. Patient was started on IV sodium bicarbonate, and urgent hemodialysis. Within 24 
hours the patient had full recovery of his sever lactic acidosis, renal impairment, and liver derangement.  
LIMITATION OF CASE REPORT. METFORMOIN AND SITAGLIBTIN BLOOD LEVEL WAS NOT 
TAKEN  
Conclusion  
Deliberate overdose with metformin is rare, but may result in serious consequences such as elevated lactic acid 
which seems to have different outcome from other types of lactic acidosis. Our findings indicate that early 
initiation of (RRT) is very successful in live saving and managing this critical condition.  
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Efficacy of Continuous Veno-Venous Hemofiltration on Treatment of Hand Foot and Mouth Disease with 
Severe Complication and Factors Related to Outcome in 2011 - 2016 

Tien M Nguyen1 
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OBJECTIVE  
To evaluate the efficacy of continuous veno-venous hemofiltration (CVVH) on treatment of hand foot and 
mouth disease (HFMD) with severe complication and factors related to outcome.  
METHODS  
Study design: Retrospective descriptive study of cases series.  
Patients: children with age of 1 month – 15 years old suffering HFMD complicated with severe complication 



including cardiopulmonary collapse, automatic nervous system dysregulation, admitted at PICU, Children’s 
hospital, Ho Chi Minh City, Vietnam from 2011 till 2016.  
RESULTS  
From 2011 till 2016, 117 patients of HFMD with severe complication, confirmed by throat or rectum swab 
samples PCR positive for EV/EV71 have been investigated level of proinflammatory cytokines and given 
CVVH, average age of 22.1 months old. All of them have suffered from respiatory failure that happened at day 
1-6 of illness, 82.9% of them have fallen into shock that happened at day 1-5 of illness, hypertension accounting 
for 10.3%, tachycardia > 180 bpm 86.3%, coma (with GCS < 10) 40.2%, tremor 14.4% profuse sweating 
58.9%, mottled skin 81.2%.  
Investigation of blood level of proinflammatory cytokines in 23 patients of HFMD with severe complication 
showed that level of TNF anpha, IL1 beta, IL6, IL8, IL10, IFN gamma elevated up to 15.3±11.3 (normal range 
of TNF anpha < 11 pg/ml), 13.9±6.5 (IL1 beta < 14.5 pg/ml), 87.2±3.5 (IL6 < 1.23 pg/ml), 87.5±17.3 (IL8 < 32 
pg/ml), 36.8±19.8 (IL10 < 12.8 pg/ml), 16,6±5,9 (IFN gamma < 13.6 pg/ml) declined at 12 hours 7.4±3.6, 
8.6±6.1, 31.3±27.9, 66.7±4.2, 22.1±10.4, 6,1±4,4, 24 hours 4.9±2.8, 1.7±1.4, 38.5±29.2, 24.1±8.9, 3,7±0,5, 
6.3±3.2 respectively.  
The effectiveness of CVVH was evidenced by the clinical improvement, reduction of inflammatory cytokines 
level in the blood. Average duration on CVVH was 29.4 ± 7.2 hrs.  
CVVH associated complications were noted filter clotted 19.6%, thrombosis induced catheter clogging 25.6%, 
air in CVVH circuit 9.4%, hypotension 40.2%, hypothermia 24.8%, hypokalemia 41.9%.  
Outcome of treatment showed survival rate 65%, ventilator dependent 10.3%, mortality 24.7% under refactory 
persistent shock.  
Risk factors related to mortality included profound shock, elevated level of lactate > 5mmol/L, increased white 
blood count > 16000/mm3, increased platelet count > 400000/mm3, elevated level of blood sugar > 180mg%.  
 
CONCLUSION  
CVVH is the final supportive intervention for patients of HFMD with severe complication who failed to 
standard therapy.  
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A Modified Delphi Process to Identify, Rank and Prioritize Quality Indicators for Continuous Renal 
Replacement Therapy (CRRT) Care in Critically Ill Patients 

Oleksa G Rewa1, Dean T Eurich1, Noel Gibney1, Sean M Bagshaw1 

1University of Alberta 

Abstract  
Background: Continuous renal replacement therapy (CRRT) is a complex and life-sustaining therapy, reserved 
for our most acutely ill patients, and should be delivered in a safe, consistent and high-quality manner. However 
valid evidence-based quality indicators (QIs) for CRRT care are lacking. The objective of this study was to 
develop a prioritized list of QIs for CRRT care that may be used in any CRRT program.  
 
Method: We conducted a modified three stage Delphi process. This consisted of two web-based rounds 
followed by an in-person meeting. We recruited an interdisciplinary panel of critical care nephrology experts 
and knowledge users. In each stage of the Delphi process panelists responded on whether a QI should be 
included in our final list. In the third round, any QI for which there was uncertainty to include was discussed 
and a final decision on whether to include was made.  
 
Results: Forty-one panelists participated (18 from nephrology, 11 from intensive care, 7 educators, 2 decision-
makers, 2 industry representatives and 1 pharmacist) from North America, Europe, Australasia and South 
America. Following the third Delphi round, 13 QIs for CRRT care were identified; 10 QIs were identified with 
a high level of agreement for face validity while 3 QIs were identified with a moderate level of agreement for 
face validity amongst panelists.  
 
Conclusions: We developed a prioritized list of 13 QIs for CRRT care. Future work should focus on developing 
validated benchmarks for these QIs and implementing them into CRRT programs.  
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Objectives: Cumulative fluid balance (CFB) is associated with mortality in septic patients. The susceptibility to 
hemodynamic complications during dialysis is known to differ in elderly patients compared to the general 
population. However, the effect of fluid balance on outcome in elderly patients with acute kidney injury (AKI) 
requiring continuous renal replacement therapy (CRRT) is not well elucidated. Therefore, we investigated the 
outcomes of CRRT in elderly patients with AKI according to CFB.  
 
Design: Multicenter, observational, prospective cohort study  
 
Setting: ICUs in three tertiary academic hospitals in Korea  
 
Patients: A total of 607 patients aged ≥65 years who started CRRT because of AKI from August 2009 to 
December 2013 were enrolled. They were divided into two groups based on the CFB for 72 h before CRRT 
initiation.  
 
Interventions: None  
 
Measurements and Main Results: The median age of both groups was 73.0 years; 60.0% of the patients were 
men. The median 72-h CFB was 2803.5 mL. The most common cause of AKI was sepsis (54.2% vs. 37.7%). 
Charlson comorbidity index was lower (6.0 vs. 9.0), but Sequential Organ Failure Assessment and Acute 
Physiology and Chronic Health Evaluation (APACHE) II scores were higher in the high CFB group (12.9 vs. 
11.1 and 30.2 vs. 27.9). Systolic, diastolic, and mean arterial pressures were lower in the high CFB group. There 
was no difference in target clearance. Whereas hemoglobin, serum albumin, and serum creatinine levels were 
lower, serum aspartate aminotransferase and alanine aminotransferase levels were higher in the high CFB group 
(P < 0.05). The overall cumulative survival and 28-day survival rates were higher in the low CFB group (log-
rank P < 0.01 for both), which remained significant after propensity score matching. Furthermore, higher CFB 
was associated with higher mortality after adjustment for age, sex, systolic arterial pressure, Charlson 
comorbidity index, APACHE II score, serum albumin and creatinine levels, and diuretic use (hazard ratio, 1.59; 
95% confidence interval 1.30–1.97, P < 0.01).  
 
Conclusions: A more positive CFB is associated with an increased risk of mortality in elderly patients with AKI 
requiring CRRT.  
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Markers of Renal Function Are Not Correlated with the Extracted Fluid in Patients with Acute Heart 
Failure Treated with Ultrafiltration 

Abhilash Koratala1, Mayanka Kamboj1, Amir Kazory1 

1University of Florida 

 
Background:  
 
Ultrafiltration (UF) has emerged as an efficient kidney-sparing option for excess fluid removal in patients 
admitted for acute heart failure (AHF). Worsening renal function is commonly seen in these patients. Hence 
most physicians tend to tailor their therapeutic regimen based on markers of renal function i.e. changes in serum 
creatinine (SC) and blood urea nitrogen (BUN). However, emerging evidence suggests intravascular volume 
depletion might not be the key mechanism underlying WRF in these patients. We sought to determine whether 
the amount of extracted fluid correlates with changes in SC and BUN in AHF patients undergoing decongestion 
through UF therapy.  
 
Methods:  
Articles cited in PubMed database were searched from January 2000 to November 2017 using variable 
combinations of key words “ultrafiltration”, “heart failure”, and “decongestion”. Original clinical articles 
evaluating the role of UF in AHF were reviewed and selected. Relevant data including fluid removal, and 
changes in renal parameters were extracted and recorded. Using Spearman's rank correlation analysis, the 
degree of dependence and correlation between the volume of extracted fluid and changes in SC and BUN were 
determined.  
 
Results:  
A total of 535 patients in 10 studies were included. The mean age was 67 years and 71.2% were male. Notable 
variation existed across studies in the design and inclusion of patients with baseline renal dysfunction. Mean 
volume of extracted fluid was 7.47±3.4 liters. Changes in SC ranged from 0.08 to 3.2 mg/dL (mean 0.19±0.09) 
and BUN ranged from 1.0 to 13 mg/dL (mean 6.75±4.53). There was no strong correlation between volume of 
the extracted fluid and changes in SC or BUN (R= 0.19, p=0.57 and R= 0.37, p=0.14 respectively).  
 
Conclusion:  
Based on the currently available evidence, the changes in SC and BUN do not seem to have strong correlation 
with the volume of extracted fluid in patients with AHF who undergo decongestion with UF. These results 
suggest that intravascular volume depletion might not be the key mechanism for WRF in these patients. 
Moreover, they challenge the current practice of tailoring decongestive therapy to the changes in markers of 
renal function. Future studies focusing on emerging time-specific biomarkers of renal tubular injury are needed 
to detangle the various mechanisms underlying WRF in AHF.  
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Background: Heat stroke (HS) is a fatal illness characterized by severe hyperpyrexia, neurological signs, 
rhabdomyolysis(RM) and multiple organ dysfunction syndrome(MODS). It often occurs among soldiers and 
athletes related to intense physical activity performed in a hot environment. Continuous blood purification 
(CBP) has become a common treatment in critically ill patients gradually. In this study, we retrospectively 
analyzed the effect of CBP on patients with HS.  
Hypothesis: We hypothesized that there was a beneficial effect of CBP on patients with HS.  
Methods: Twenty-six patients with HS were retrospectively analyzed. All patients were treated by continuous 
venous-venous hemofiltration (CVVH) for at least 96 hours. 8 of these patients were treated by plasma 
exchange（PE）due to severe liver dysfunction. The rectal temperature, heart rate(HR) and mean arterial 
pressure(MAP) were monitored. Serum urea, creatinine, myoglobin, creatine kinase, and total bilirubin during 
CBP were also analyzed.  
Results: Among 26 patients，24 survived and 2 died. The rectal temperature of the patients decreased 
significantly, and there was remarkable improvement in MAP and HR in survival group after CBP (P<0.05). 
The serum creatinine, urea, myoglobin, and creatine kinase also decreased significantly in survival group after 
CBP (P<0.05). Compared with values before starting PE, the bilirubin in patients with severe liver dysfunction 
declined obviously (P <0.05). The lactic acid and the scores of acute physiology and chronic health evaluation 
II (APACHE II) also declined in survival group after CBP (P <0.05).  
Conclusions: The hemodynamics were stable during CBP, and no obvious side effects related to CBP were 
found. It may be an effective therapy to improve the prognosis in patients with HS by lowering core 
temperature, removal of myoglobin, and support of multiorgan function.  
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A one-month-old boy with Kawasaki Disease successfully treated with plasma exchange 
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Introduction: Kawasaki disease (KD) is the most common childhood vasculitis in Japan. The standard early 
treatment for KD is intravenous immunoglobulin (IVIg). The goal of treatment is to prevent coronary artery 
lesions (CALs). The risk of CALs is remarkably high in infants, despite of appropriate treatment. We report the 
case of a 1-month-old boy with KD treated with plasma exchange (PE).  
Case: A 1-month-old boy was diagnosed on the 5th day of KD. He presented with high fever for 5 days, an 
erythematous rash, and bilateral conjunctival hyperemia. Laboratory data included an elevated white blood cell 
(WBC) counts of 21,900 /µL, and C-reactive protein (CRP) level of 11.68 mg/dL. Treatment was initiated with 



IVIg 2 g/kg/dose and flurbiprofen 4 mg/kg. Despite treatment, high fever persisted and his coronary arteries 
started to dilate. On the 9th day, PE was performed with 5% albumin. The replacement fluid volume was one 
plasma volume (250 mL) /session. Blood access was through a 6-Fr double-lumen catheter in the right femoral 
vein. The plasma separator size was 0.2 m2, and PE machine had a blood pump which is available for neonates. 
The low-volume circuit was filled with blood (packed red blood cells and 5% albumin 1:1). Nafamostat 
mesylate (1.0 mg/kg/h) was administered as an anticoagulant, and the dose was adjusted to maintain an 
activated coagulation time of 130 to 180 s. The blood flow rate was 15 ml/min, and the replacement flow rate 
was 125 ml/h. After 3 sessions of PE, IVIg 2 g/kg was administered. His CRP and WBC counts rapidly 
decreased after therapy, and his coronary arteries returned to normal size. PE was performed without incident. 
On the 16th day of KD, he was discharged with no CALs.  
Conclusion: We safely treated a 1-month-old boy with KD using PE, and CALs improved within 1 month. PE 
was safely and effective in the acute phase of refractory KD. 
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Abstract  
Objective  
To discover modifiable perioperative predictors for renal replacement therapy (RRT) in patients with cardiac 
surgery associated acute kidney injury (CSA-AKI).  
Methods  
A cohort of 1773 consecutive cardiac surgery patients with postoperative acute kidney injury (AKI) from 
January 2013 to December 2015 were enrolled. AKI was defined as the KDIGO criteria. The primary outcome 
was CSA-AKI requiring renal replacement therapy (AKI-RRT). The initiation of RRT was based on clinical 
judgment regarding severe volume overload, metabolic abnormality (e.g., acidosis, hyperkalemia) and oliguria. 
Patients with AKI-RRT were matched 1:1 with patients without AKI-RRT by a propensity score, to exclude the 
influence of patients’ demographics, comorbidities and baseline renal function. Multivariable regression was 
performed to identify the predictors in the matched sample.  
Results  
AKI-RRT occurred in 4.4% of entire cohort (n=78/1773) with 28.2% in-hospital mortality (n=22/78). With the 
propensity score, 78 pairs of patients were matched 1:1 and the variables found to be predictors of AKI-RRT 
included the interval between pre-operative contrast media exposure and surgery being less than 3days 
(OR=2.932), CVP>10mmHg on ICU admission (OR=1.646 per mmHg increase), Erythrocyte transfusions on 
1st day of surgery (OR=1.742 per unit increase) and low cardiac output syndrome (LCOS) (OR=5.996).  
Conclusions  
AKI-RRT is associated with high mortality. The potentially modifiable predictors found in this study require 
concern and interventions to prevent CSA-AKI patients from worsening prognosis.  

Figure on following page 
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Use of Continuous Renal Replacement Therapy (CRRT) for Warm Autoimmune Hemolytic Anemia 
(WAIHA) 
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Background: We describe the use of CRRT in a patient with severe acute warm autoimmune hemolytic anemia 
(WAIHA) and acute kidney injury (AKI).  
 
Methods: A 43-year-old African American female recently diagnosed with chronic inflammatory demyelinating 
polyneuropathy treated with intravenous immune globulin and plasma exchange presented with 1 week history 
of jaundice and diffuse pain and was found to have severe WAIHA. On presentation she was acutely ill with 
pressor-requiring shock, lactic acidosis, hypoxic respiratory failure, severe anemia and oliguric AKI (Table 1). 
Her baseline creatinine was 0.4 mg/dL 10 days prior to presentation. AKI was presumed to be due to 
multifactorial acute tubular necrosis from hypotension and pigment nephropathy.  
 
Results: Continuous Veno-Venous Hemodiafiltration (CVVHDF) was initiated 6 hours after admission using 
bicarbonate-based solutions (Na 140 mEq/L, HCO3 35 mEq/L, K 4 mEq/L, Ca 3 mEq/L) given as Pre-filter 
replacement fluid (RF) at 1.5 L/hr, Dialysate at 1.5 L/hr, and post-filter RF at 200 mL/hr. The prescribed dose 
of CVVDHF was 36 mL/kg/hr to facilitate enhanced acidosis correction and hyperkalemia resolution. Patient 
temperature on CRRT was maintained between 34.2 to 36.4 degrees Celsius. Subsequently, acidosis and 
hyperkalemia both improved. Anemia temporarily stabilized after an initial 2 unit pRBC transfusion prior to 
initiation of CVVDHF, suggesting that the body cooling associated with CRRT may have helped counter the 
warm agglutinins to some degree. She was also treated with high dose steroids, which likely accounted for the 
majority of her stabilizing therapy. See Table 1 for trend of lab work through the initial 12 hours of her 
admission. Patient was treated with CRRT for 48 hours and then transitioned to intermittent hemodialysis and 
transferred to the floor.  
 
Conclusions: This case demonstrates the potential use of CRRT as an adjunctive therapy for severe WAIHA in 
addition to traditionally prescribed high dose corticosteroid therapy.  

Table on following page 

 

 

 

 

 

 

 



PARAMETER Admission Labs 
(Hour 0) 

Labs prior to CRRT 
initiation (Hour 6) 

Labs 6 hours after CRRT 
initiation (Hour 12) 

Reference 
Range 

Sodium 138 140 138 133-145 mEq/L 
Potassium 5.4 6.4 5.0 3.1-5.1 mEq/L 
Chloride 99 107 103 97-108 mEq/L 
Bicarbonate 5 13 15 22-32 mEq/L 
Anion gap 34 20 20 4-16 mEq/L 
Blood urea nitrogen 
(BUN) 81 83 60 5-22 mg/dL 

Creatinine 4.6 4.9 3.5 0.4-1.2 mg/dL 
Glucose 206 157 190 70-99 mg/dL 
Lactate 18 6  0.5-2.2 mmol/L 
Magnesium  3.5 3.0 2.5 1.7-2.5 mg/dl 
Calcium 9.6 8.4 8.9 8.4-10.2 mg/dL 
Phosphorus  7.9 4.1 2.4-5.0 mg/dl 
Ammonia 121   12-60 uMol/L 
Aspartate 
transaminase 264 232  12-39 U/L 

Alanine 
transaminase 57 51  7-52 U/L  

Alkaline 
phosphatase 138 121  37-117 U/L 

Total Bilirubin 22 23  0.3-1.4 mg/dL 
Direct bilirubin  14.4 16.1  0.0-0.3 mg/dL 
pH 7.13   7.35-7.45 

White blood cell 36.5 31.23 30.72 4.0-11.0 
x10^3/cmm 

Hemoglobin 3.8 6.0 7.6 11.3-15.2 
gm/dL 

Hematocrit 11 17 20 33-45% 

Platelet 344 254.9 205.8 150-400 
x10^3/cmm 

LDH 2050 3243  120-240 units/L 
Haptoglobin < 30 < 30  33-271 mg/dL 
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Correction of Hyponatremia with CRRT Prior to Liver Transplant 
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Background: Hyponatremia is present in a significant number of patients undergoing liver transplant, many of 
whom have an iatrogenic rapid peri-operative rise in serum sodium (SNa). This rapid rise is associated with 
post-operative neurologic abnormalities that may result from osmotic demyelination syndrome (ODS). To 
prevent ODS, maximal correction of SNa level should not exceed 8-12 mEq/L in 24hrs and 18 mEq/L in a 48hr 
period. Safely correcting severe hyponatremia is critical for pre-transplant management of the cirrhotic patient. 
We describe the successful use of CRRT for correction of severe hyponatremia in the setting of acute kidney 
injury (AKI) prior to liver transplant (LT).  
 
Methods: A 45-year-old woman with decompensated cirrhosis, hyponatremia (SNa 115 mEq/L) and oliguric 
AKI was initiated on CRRT to correct hyponatremia slowly (≤ 8 mEq/L in 24hrs) in preparation for LT. The 
patient weighed 65kg and was prescribed a CRRT dose of 35 mL/kg/hr (effluent rate of 2.28 L/hr). Her 24h 
SNa was targeted for 123 mEq/L. Using CVVHDF, D5W was delivered as post-filter Replacement Fluid (RF) 
at an hourly rate targeted by the following formula: D5W rate = [(140- target Na)/140] X desired effluent rate. 
Using this formula, CVVHDF was initiated using bicarbonate-based solutions (Na 140mEq/L, HCO3 35mEq/L, 
K 4mEq/L, Ca 3mEq/L) given as both Pre-filter RF and Dialysate at 1L/hr; D5W was given as post-filter RF at 
250 mL/hr. We monitored labs every 2 hours with SNa rising to 123 mEq/L after 24hrs (rate 0.5 mEq/L/hr). 
The post-filter RF D5W was subsequently reduced to 100 mL/hr and SNa increased to 130 mEq/L by next 24 
hrs (Fig. 1). Within 72 hrs of CRRT initiation she underwent successful LT with intraoperative CRRT using a 
Na concentration of 140 mEq/L for all CRRT solutions. CRRT was discontinued 6 days after LT.  
Conclusions: This case demonstrates successful use of CRRT to correct severe hyponatremia peri-operative LT 
in a cirrhotic patient with AKI. The rate of Na rise can be predicted by mathematical formulas that take into 
account the CRRT effluent flow rate and Na composition of the CRRT solutions. 
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Latest Results from the On-going Clinical Studies Utilizing the Novel Fluorescent Tracer Agent MB-102 
for Transdermal Glomerular Filtration Rate Measurement  

Richard B Dorshow1, Martin P Debreczeny1, James R Johnson1, Jeng-Jong Shieh1, Thomas E Rogers1, Kevin J 
Martin2, Daniel W Coyne3 

1MediBeacon Inc., 2St. Louis University, 3Washington University 

 
Background / Purpose:  
Measurement of glomerular filtration rate (GFR) is widely accepted as the most reliable measure of renal 
function. The optimum measure of GFR is by the use of exogenous tracer agents. However this methodology 
requires several blood draws as a function of time and subsequent laboratory analysis to measure tracer agent 
concentration in each blood draw. Hence use of these exogenous tracer agents is not amenable to the bedside for 
point-of-care application, and are mainly employed for research purposes. To overcome the deficiencies of 
these research GFR tracer agents, we have developed MB-102, a transdermal detectable exogenous fluorescent 
agent which thus combines the optimum measurement of an exogenous tracer agent with point-of-care bedside 
utility.  
 
The clinical studies have been designed to achieve these objectives:  
• Compare plasma pharmacokinetics of MB-102 with that of iohexol to demonstrate MB-102 is a GFR tracer 
agent in humans with normal and impaired renal function.  
• Measure the percent administered dose of MB-102 that is excreted from the renal system.  
• Compare the transdermal-measured fluorescence clearance with the plasma-measured clearance of MB-102 
using a prototype noninvasive fluorescence detection device.  
• Monitor the safety of MB-102 in humans.  
 
Methods: Blood samples were taken in 120 subjects with eGFR from normal to Stage 4 CKD values, most over 
a period of 12 hours post simultaneous administration of MB-102 and iohexol. Urine was collected post-dose to 
assess percent administered dose excretion. A noninvasive detection device placed on the sternum measured the 
transdermal fluorescence from MB-102 over the 12 hour post-dose time period. All three techniques were 
performed simultaneously.  
 
Summary of Results: The GFR measured from the MB-102 plasma pharmacokinetics was highly correlated 
with the GFR measured from iohexol over the entire measured range of GFR values (r2=0.98). The time-
dependence of the transdermal fluorescence from MB-102 monitored by our fluorescence detection device was 
highly correlated with that of the plasma (see figure from subject with normal mGFR). MB-102 was completely 
cleared by 12 hours when GFR was >60 mL/min/1.73m2. No significant adverse events were reported.  
 
Conclusion: Point-of-care clinically amenable measured GFR for a range of kidney function from normal to 
Stage 4 CKD is demonstrated using transdermal fluorescence detection of the novel fluorescence tracer agent 
MB-102.  

Figure on following page 
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Automating Urine Output Measurements To Improve Acute Kidney Injury Diagnosis And Management.  
New Technology  
Jay K. Joshi, MD MBA, Abishek Maurya, Jordan Altman  
Lead author contact information: j_joshi@outputmed.com  
 
Purpose:  
To improve the measurement process of urine output to better understand how trends in urine output can impact 
real time clinical decision making. Our product addresses the limitations that exist in current medical 
technology using urine output specifically to diagnose Acute Kidney Injury (AKI). Urine output is an important 
vital sign used in treating patients with AKI. There is a direct correlation between patient mortality, and the 
number of and duration of low urine output episodes. Currently, urine output data is collected and recorded 
manually. ICU nurses can spend as much as 7% of their time in this effort and current methods fail to detect 



23% of low urine output episodes.  
Methods:  
The device is an add-on adapter that fits between the Foley catheter and the distal tubing to measure urine 
output in customized, set intervals as the urine passes through. The technology in the device was developed 
through human factors analysis of ICU providers. In a benchtop test, we simulated the function of a kidney by 
varying the flow rate over time using a peristaltic pump while our device measured and displayed the data 
readings. The above graph shows the volumetric readings at intervals of 10 min and 1 hr.  
Results:  
The accuracy rates of our device were 95%.  
Conclusion:  
 
This device allows urine output to be measured in an automated manner with high accuracy. The future of 
Acute Kidney Injury (AKI) management will depend, in part, on predictive and diagnostic models and 
integration of data sets from multiple locations. These data sets include established lab markers, novel lab 
markers such as urinary biomarkers; and urine output. The problem with urine output is many measurements are 
not reliable, and are not used for clinical decision making or research. This alludes to potential research 
opportunities in evaluating urine output trends as an independent risk factor for AKI prognosis, mortality, and 
incidence of dialysis.  
 
Through our device, we can study rates, and inflection points in those rates over time, and determine the 
subsequent incidence of key AKI events. This information would help physicians incorporate urine output 
trends into real time clinical decision making.  
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Background: The primary characteristic of the pressure-interlocking control system is linking a blood pump to a 
blood flow rate sensor and controlling the blood pump speed. The system detects the blood flow rate and 
automatically decreases or increases the pump speed. A sudden dysfunction of hemodialysis catheters 
(catheters) for vascular access has been reported at times that pose a severe problem in continuous renal 
replacement therapy (CRRT). An arterial hole of catheters suction toward vessel walls is one of the leading 
causes of a catheters-related issue during the CRRT. As visualization cannot detect this problem during the 
CRRT, it is challenging to assess its pathophysiological mechanism in vivo. In this study, we constructed an ex 
vivo experimental system using the pig azygos vein (pig vein) to investigate the reduction in the suction toward 
vessel walls.  
 
Purpose: This study aims to investigate whether the pressure-interlocking control system reduces the catheter 
suction toward vessel walls.  
 
Methods: We used KM-8700 and blood circuit XT757 in the pressure interlocking control system. Catheters 



were connected to the blood circuit, and the blood pump flow rate was set at 80 and 120 mL/min considering 
the CRRT. We used our ex vivo pig vein evaluation system in this study. The catheters were inserted into an 
extracted pig vein of approximately 10 mm in diameter and 200 mm in length. The pig vein was connected to 
the blood circuit NK-Y030PL and filled with 50% glycerol solution and circulated at a flow rate of 100―300 
mL/min. Furthermore, an arterial pore of the catheter was positioned approximately 1 mm from the wall of the 
pig vein.  
 
Results: Suction toward vessel walls occurred 100 % (10/10 times) in the non-pressure-interlocking control 
system and 20 % (2/10 times) in the pressure-interlocking control system at the blood pump and pig vein flow 
rates of 120 and 300 mL/min, respectively.  
 
Conclusions: This study highlights that the pressure-interlocking control system is effective in reducing the 
suction from the arterial pore of the catheter toward vessel walls.  
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Background  
The mortality rate of septic acute kidney injury (AKI) remains high despite improvements in renal replacement 
technology. Adding dialysis to continuous veno-venous hemofiltration (CVVH) can increase survival in these 
patients, although hemofiltration leads to better clearance of inflammatory mediators in sepsis than 
hemodialysis. We tested whether continuous veno-venous hemodiafiltration (CVVHDF) is more effective than 
CVVH with the same net effluent according to body weight in intensive care unit (ICU) patients with septic 
AKI.  
Methods  
CVVHDF was performed using a Prismaflex (©Baxter International, Deerfield, IL, USA) with a blood flow 
rate (BFR) of 150 ml/min at a dialysate flow rate 20 ml/kg/hour, in addition to a replacement fluid flow rate of 
20 ml/kg/hour. In contrast, the replacement fluid flow rate of CVVH was 40 ml/kg/hour. The patient’s removal 
rate was individually adjusted by attending staff based on clinical status.  
Results  
In this prospective randomized pilot study, 100 patients were assigned to CVVH (n=47, M:F=25:22, age 64±15 
years) or CVVHDF (n=49, M:F=30:19, age 65±11 years). Baseline characteristics including age, sex, body 
weight, serum creatinine, blood urea nitrogen (BUN), beta-2 microglobulin, Acute Physiology and Chronic 
Health Evaluation (APACHE) II and Sequential Organ Failure Assessment (SOFA) scores did not vary between 
the two groups. There were no significant differences in the reduction ratios of serum creatinine, BUN, beta-2 
microglobulin, APACHE II and SOFA scores between the two groups. Seven-, 28-, and 60-day survival also 
did not vary.  
Conclusions  
In conclusion, CVVH and CVVHDF led to similar clearance of waste products and survival at the same net 
effluent in this study. Future large-scale randomized prospective studies will be needed to confirm these results 
in critically ill patients with septic AKI.  
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Background: CD101 is a novel long-acting echinocandin that is dosed once a week. Its molecular size (1,285 
Daltons), plasma protein binding (97-99%), and volume of distribution (35L) suggest that it would be poorly 
removed by renal replacement therapy. The purpose of this ex vivo study is to determine CD101 
transmembrane clearances and membrane adsorption in continuous hemofiltration.  
 
Methods: A validated ex vivo bovine blood continuous hemofiltration model using polysulfone (HF1400; 
Baxter) and AN69 (Multiflow-150; Baxter) hemodiafilters was performed to evaluate transmembrane 
clearances at three different ultrafiltrate flow rates. The ultrafiltrate flow rates were: 16, 33, and 50 mL/min. 
Adsorption experiments of CD101 over 1 hour were determined in the study for each hemodiafilter type. The 
blood samples were collected from pre-filter port at 0, 5, 10, 20, 30, and 60 minutes. Each experiment was 
repeated 6 times with a new filter and continuous renal replacement therapy apparatus. Lastly, degradation 
experiments of CD101 were performed over 1 hour without connecting to continuous renal replacement therapy 
apparatus to determine CD101 stability at 37 degree celcius for the one-hour experimental time. Samples were 
assayed by gradient LC with electrospray ionization MS/MS detection using an AB 5500 tandem mass 
spectrometer.  
 
Results: The sieving coefficient from continuous hemofiltration with three different ultrafiltrate flow rates (16, 
33, and 50 mL/min) was zero for both HF1400 hemodiafilters and Multiflow-150 hemodiafilters. Because 
sieving coefficients were zero, hemodiafilter type and flow rate did not influence transmembrane clearance. No 
CD101 degradation over the one-hour experiment was observed nor was adsorption to the CRRT apparatus 
observed for either hemodiafilter.  
 
Conclusion: CD101 is not removed by continuous hemofiltration by membrane adsorption or via 
transmembrane clearance. Ultrafiltrate flow rates and hemodiafilter types are unlikely to influence CD101 
transmembrane clearance. No dosage adjustment of CD101 is likely required for critically ill patients receiving 
continuous hemofiltration.  
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OBJECTIVES:  
To investigate variation in proinflammatory cytokine level and efficacy of continuous renal replacement therapy 
on treatment of bee sting complicated with multiple organ dysfunction syndrome in children.  
METHODS  
Retrospective descriptive study of cases series.  
RESULT  
From 2007 till 2016, 36 patients of bee sting complicated with MODS have been investigated level of 
proinflammatory cytokines and given CRRT.  
Clinical manifestations consisted of shock (61.1%), acute respiratory failure (91.7%) where ARDS (47.2%), 
hepatic failure (77.8%), acute renal failure (72.2%), disorder of consciousness (47.2%), convulsion (13.9%), 
DIC (38.9%), haemolysis, rhabdomyolysis (100%)  
Interventional therapy besides CRRT included respiratory support such as CPAP, CMV (75%), resuscitation of 
anaphylactic shock with epinephrine IM or IVP (61.1%) IV fluid under CVP monitor (61.1%) and IBP (100%), 
hydrocortisone, pipolphen (antihistamine), ranitidin, metabolic acidosis correction (66.7%), hypoglycemia 
control (38.9%).  
Investigation of blood level of proinflammatory cytokines in 31 patients of bee sting complicated with MODS 
showed that level of TNFanpha, IL1beta, IL6 elevated up to 26,1-3.5 (normal range of TNFanpha < 11pg/ml), 
22,4-1,2 (IL1beta < 14,5pg/ml), 109,8-26,5 (IL6 < 1,23pg/ml) declined at 12 hours (21,4-3,6), (7,6-1,1), (101,7-
28,3), 24 hours (20,6-3,4), (6,2-1,3), (84,4-23,5) respectively.  
All patients received CRRT at average time of 12.4 hours, where CVVH accounting for 88.9%, CVVHDF 
11.1%, anticoagulation with Fraxiparin (80.6%) due to hepatic failure and thrombocytopenia. The effectiveness 
of CRRT was evidenced by the clinical improvement, paraclinical - CPK, liver enzymes, especially the 
improvement of respiratory failure, renal function. Improvement was also demonstrated by the reduction of 
inflammatory cytokines level in the blood before and after dialysis as well as the presence of these cytokines in 
the filtrate.  
CRRT associated complications were noted filter clotted (16.7%), air in CRRT circuit (19.4%), catheter-related 
bloodstream infection (13.9%).  
Outcome of treatment showed survival rate 91.6%. It were noted that average number of CRRT episodes of 2.5 
and subsequent hemodialysis of 1.3, length of stay in PICU of 11.4 days.  
CONCLUSION  
The study revealed the role of proinflammatory cytokines as a basis for CRRT on treatment of bee sting with 
complications of MODS. 
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Background: MB102 is a novel fluorescent tracer agent that is exclusively removed from the body by 
glomerular filtration. This agent can be detected transdermally to provide an accurate and real-time 
measurement of glomerular filtration rate (GFR). MB102 clearance during continuous renal replacement 
therapy (CRRT) is unknown. Its plasma protein binding (0%), molecular weight (~372 Da) and volume of 
distribution (15-20 L) suggest that it may be removed by renal replacement therapies. To determine the 
disposition of MB102 during CRRT, we conducted an in vitro study assessing the transmembrane clearance 
(CLTM) and adsorptive clearance of MB102.  
 
Methods: Determination of MB102 adsorption to the CRRT apparatus were conducted for using polysulfone 
(HF1400; Baxter) and AN69 (M150; Baxter) hemodiafilters. All experiments were repeated 6 times with a new 
hemodiafilter and CRRT apparatus. A validated in vitro bovine blood continuous hemofiltration (CH) and 
continuous hemodialysis (CHD) models were performed using both hemodiafilters to evaluate CLTM of 
MB102. Urea was added as a control for all experiments since it does not have adsorptive clearance and has 
well established CRRT CLTM. For CH, three different ultrafiltration rates (16, 33, and 50 mL/min) were 
evaluated. For CHD, four different dialysate flow rates (16, 33, 50, and 100 mL/min) were evaluated.  
 
Results: No MB102 adsorption to the CRRT apparatus and either of hemodiafilters was observed over the one-
hour experiment. The mean sieving coefficient (SC) from CH with three different ultrafiltration rates was 
approximately 1 for both HF1400 and M150 hemodiafilters. Urea SC was also approximately 1 at all flow rates 
with both hemodiafilters. For CH, hemodiafilter type and flow rates did not influence MB102 CLTM. For CHD, 
the mean saturation coefficient (SA) was approximately 1 for all dialysate flow rates for HF1400 hemodiafilter. 
However, mean SA reduction was observed from 1 to 0.8 with M150 hemodiafilter at the highest dialysate flow 
rate of 100 mL/min.  
 
Conclusion: MB102 is readily removed by CH and CHD. Dialysate and ultrafiltrate flow rates directly influence 
MB102 CLTM. Hemodiafilter type is not an important determinant of MB102 CLTM during CH, and only 
matters in CHD at high dialysate flow rates. Transmembrane clearance of MB102 via CRRT should be 
accounted when this agent is used for a real-time measurement of GFR in critically ill patients receiving CRRT. 
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Background  
A temporary hemodialysis catheter is required to access efficient blood flow for continuous renal replacement 
therapy (CRRT) in intensive care unit. It has not been well studied the relationship between duration of the 
catheter and CRBSI. Therefore, we investigated that if the catheter duration prolonged, whether the CRBSI risk 
increases.  
 
Methods  
We observed 103 ICU patients who underwent CRRT from January, 1st, 2017 to June, 3rd, 2017 in Korea 
University Anam Hospital. Total 127 catheters were newly inserted. The catheter insertion procedure was 
standardized using Betadine sterilization method. We used Cox proportional hazard adjust model for 
multivariate analysis. This is retrospective single-center study. (ED 17187)  
 
Result  
Thirty-nine (7.3%) CRBSI events reported during 530 days of CRRT. The most common pathogen was 
Staphylococcus aureus. An advanced age older than 65 years old, prolonged temporary hemodialysis catheter 
more than six days, lower estimated glomerular filtration rate, underlying heart failure and COPD were risk 
factors for CRBSI in univariate Cox regression analysis. The risk of CRBSI by catheter insertion site was not 
significantly different. The prolonged hemodialysis catheter and heart failure were risk factors for CRBSI in 
multivariate adjust Cox regression analysis.  
 
Conclusion  
Temporary hemodialysis catheter should be removed as soon as it is unnecessary regardless of location, 
especially if it lasts more than six days.  
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Renal functional assessment at 3 months after continuous renal replacement therapy (CRRT) initiation can be 
useful in predicting long-term mortality and progression to ESRD. We investigated the association between 
fluid balance before and after CRRT initiation and long-term outcomes after acute kidney injury (AKI) episode 
requiring CRRT. Among 1764 adult AKI patients started on CRRT from 2009 to 2013 in intensive care units in 
four tertiary academic hospitals in Korea, 331 survivors at 3 months after CRRT initiation were enrolled. 
Chronic kidney disease (CKD) progression was defined as a worsening renal status assessed at 3 months after 



CRRT initiation, comprising RRT continuation, an increase in serum creatinine of more than 50%, and a 
decrease in the estimated glomerular filtration rate of 35% or more than the baseline values. Cumulative fluid 
balance during 5 days after CRRT initiation was not associated with CKD progression. However, a positive 
fluid balance during 24 hours before CRRT initiation had the protective effect for CKD progression [Odds ratio 
0.46 (0.23-0.91); P = 0.026]. This result was significant after adjustment for gender, age, and baseline serum 
creatinine. During the median 20.4 (7.5-39.7) months of follow-up, fluid balance was not associated with the 
long-term mortality. Cumulative fluid balance after CRRT initiation was not associated with the long-term 
clinical outcomes. However, positive fluid balance during 24 hours before CRRT initiation was a favorable 
factor for CKD progression. The monitoring and management of fluid balance before CRRT initiation could be 
important. 
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Objective  
To explore the prognostic value of Acute Physiology and Chronic Health Evaluation Ⅱ (APACHEⅡ) scoring 
system in patients under continuous renal replacement therapy (CRRT).  
Methods  
A total of 205 severe patients under CRRT in the departments of The First People’s Hospital of Foshan from 
January 1,2016 to June 30,2017 were enrolled.APACHEⅡ score was evaluated according to the worst value of 
physiologic variables 24 hours before CRRT.The risk factors of the mortality of CRRT patients were analyzed 
by logistic regression.Discrimination and calibration of APACHEⅡ was assessed by receiver operating 
characteristic (ROC) curve and Hosmer-Lemeshow goodness-of-fit test.Besides, its effect on mortality was 
evaluated by logistic regression.  
Results  
Among 205 patients,81 patients died and the mortality was 39.51%.The APACHEⅡ score was 26.63±7.24 and 
21.00±6.29 (P=0.000) in death and survival groups,respectively.Increased heart rate (OR=0.980,95%CI:0.961～
0.999,P=0.035) was the independent protective factors for CRRT patients,while low GCS score 
(OR=1.134,95%CI:1.054～1.220,P=0.001) was the independent risk factors for CRRT patients.The area under 
the ROC curve of APACHEⅡ was 0.725 (95%CI:0.632～0.818,P=0.000) and the results of Hosmer-
Lemeshow goodness-of-fit test indicated good calibration of this model.Logistic regression analysis showed 
that APACHEⅡ≥24 (OR=4.89,95%CI:2.280～10.498,P=0.000) was independent predictors of death in CRRT 
patients.  
Conclusions  
The APACHEⅡ score just evaluated 24 hours before CRRT can discern the severity of patients’ illness.The 
model present good discrimination and calibration in predicting patients’ outcome.APACHEⅡ≥24 is found to 
be the independent predictors of death in CRRT patients. 
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Background  
 
The mortality of the patients with End-Stage Liver Disease and renal dysfunction is high. It is important to 
know and correct the predicting risk factors of mortality in the patients requiring continuous renal replacement 
therapy (CRRT) after successful liver transplantation (LT). lmmunomofulatory and anti-inflammatory effects of 
calcitriol, produced by liver and kidney, improved survival rate in the animal experiment underwent solid organ 
transplantation. Therefore, we investigated whether lower calcitriol level is associated with the mortality in in 
the patients requiring CRRT after successful LT.  
 
Methods  
 
We conducted a retrospective study consisted of 65 patients requiring CRRT after successful LT. Their 
demographic data and biochemistry parameters were obtained at the initiation of CRRT by reviewing electronic 
medical records. The deficiency of calcitriol was defined as its plasma level < 10 pg/ml. Primary end point was 
180-day mortality from the initiation of CRRT after LT.  
 
Results  
 
The subjects were divided into calcitriol deficient group (CDG, n=36) and calcitriol non-deficient group 
(CNDG, n=29). There were no significant differences in demographics between two groups.  
Compared with CDG, hematocrit (26.3 +/- 2.3 vs. 20.5 +/- 5.1 (%), p=0.045) and 25(OH)D3 (7.2 +/- 2.8 vs. 
2.8+/- 1.2 (ng/ml), p=0.011) were higher in CNDG at the initiation of CRRT. In contrast, 180-day mortality in 
CDG (30.6%, 11/36) was higher than that of CNDG (3.4%, 1/29, p=0.005). By Cox regression analysis, 
calcitriol deficiency (OR 25.9, 95% CI 2.72-246.9, p=0.005) and Risk, Injury, Failure, Loss of kidney function, 
and End-stage kidney disease (RIFLE) classification (OR 0.4, 95% CI 0.16-0.99, p=0.046) was risk factor of 
mortality after adjusting Model For End-Stage Liver Disease (MELD) , RIFLE and 25(OH)D3.  
 
Conclusion  
 
Calcitriol deficiency is associated independent risk factor with the mortality in the patients requiring CRRT 
after LT. In the future, randomized interventional trial is necessary whether calcitriol is a correctable risk factor 
to improve the survival in them. 

Table and figure on following page 

 

 



Factors associated with mortality at 180 days from initiation 
of CRRTa    

Factor Adjusted Odd 
Ratio 

95% Confidence 
Interval 

P 
value 

1,25(OH)2VitD deficiency (Yes vs. No) 25.9 2.72 – 246.9 .005 
25(OH)2VitD deficiency (Yes vs. No) 1.1 0.98 – 1.40 .076 
RIFLE classification 0.4 0.16 – 0.99 .046 
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Introduction: Continuous renal replacement therapy (CRRT) has been applied as an important method of renal 
replacement treatment in critically ill children with acute kidney injury (AKI). The object of this study was to 
evaluate the clinical course of children requiring CRRT and to analyze the factors associated with CRRT.  
Method: This study is a retrospective single-center analysis including all patients admitted to the intensive care 
unit (ICU) of Severance hospital in South Korea who were consulted to pediatric nephrology part and received 
CRRT between 2003 and 2016. We obtained data on gender, age, weight, diagnosis, blood flow rate, mode of 
CRRT machine, indication for CRRT, need for inotropic agents or anticoagulants, hours to initiating CRRT, 
and survival rate.  
Result: Two hundred ninety-one patients were identified and subsequently classified according to primary 
disease. The mean age was 6.6 years (range 1.1 - 12.1 years) and the mean body weight was 23.2kg (range 5.9– 
40.5kg). The primary reasons for the initiation of CRRT were treatment of combination of fluid overload, 
uremia, and oliguria (20.6%), oliguria only (15.8%) and uremia only (12.0%). The predisposed diagnoses of 
CRRT applied patients were renal disease (e.g. focal segmental glomerulosclerosis (FSGS), nephrotic syndrome 
and hemolytic uremic syndrome), pure sepsis and drug intoxication, etc. Especially 86.4% of renal disease 
patients survived after CRRT applied treatment. The CRRT modalities included continuous veno-veno 
hemodiafiltration (CVVHDF), 55.9%, continuous veno-veno hemodialysis (CVVHD), 43.4%, and the PRISMA 
was the most commonly used machine (80.8%). Mean CRRT apply duration was 5.8 days and mean blood flow 
rate was 72.7 ml/min. Twenty-five percent used nafamostat mesilate (Futhan®) and 1.4 % changed to systemic 
heparin. The most common site of initial hemo-catether position was left femoral (33.0%) and right femoral 
(31.9%), respectively. Twenty-one patients (7.8%) received extracorporeal membrane oxygenation (ECMO) 
and CRRT simultaneously. Overall survival rate was 31.2 %. More than one inotropic agents were infused to 
70% of the patients and mortality group (n=196) more used them than survival group (n=93, p<0.001).  
Conclusion: Based on the 14 years of comprehensive experience in our center, we concluded that CRRT is the 
best method for critically ill children with AKI or especially with underlying renal disease without significant 
complications.  

 

 

 

 

 

 

 

 



92 

Will Excessive Fat Accumulation Affect Long-term Prognosis in Patients With Peritoneal Dialysis? 

Sung Jin Moon1, Hyung Jong Kim2, Jae Hyun Chang3, Jwa-Kyung Kim4 

1Catholic Kwandong University, International St. Mary's Hospital, Incheon, Korea, 2CHA Bundang Medical 
Center, CHA University, Seongnam, Korea., 3Gachon University Gil Medical Center, Incheon, Korea, 4Hallym 
University Sacred Heart Hospital, Anyang, Korea. 

 
Background: A significant weight gain is an inevitable but a potentially serious problem in most patients 
undergoing peritoneal dialysis (PD). The significant weight gain usually occurs during the first 2 years after 
initiating PD. we previously reported the harmful effect of excess weight gain during the early period of PD on 
rapid decline of residual renal function. However, to date, the long-term effects of excessive fat accumulation 
during PD on clinical outcomes has not been well known even though the increased BW gain is mostly 
accompanied by fat accumulation. In this study, the long - term risk of excessive fat accumulation was 
compared and analyzed based on the 2 - year dialysis period.  
 
Methods: In this prospective observational study, 296 incident and prevalent PD patients were included. BW 
measurement and multifrequency body composition analysis was performed 12 months apart, and an excessive 
fat accumulation was defined as an increase of percentage of body fat percentage (PBF) over the gender-
specific highest quartile (5.0% for men and 5.4% for women). It was used to predict all-cause mortality and the 
risk for transfer to hemodialysis (HD) during the ensuing 18.2±9.2 months after second test. Also, a modified 
peritoneal equilibration test was performed with body composition test, and accompanying changes of 
peritoneal characterises were also evaluated.  
 
Results: During the 18 months, body weight and body mass index was significantly increased. According to 
body composition data, lean mass was not significantly changed but fat gain was clearly observed. The mean 
PBF was 24.5% and 35.3% at first test, and 25.9% and 37.0% at second test in men and women respectively. 
Patients with excessive fat gain was more diabetic and had higher systolic blood pressure. Interestingly, they 
exprienced significantly higher rate of technical failure than those without excessive fat accumulation (90.5 
cases vs. 22.4 cases per 1000 patient-year, p=0.002), but mortality was not affected. Even after adjusting the 
volume status and other comorbidities, excessive fat gain increased the risk of technical failure by 4.86-fold. 
Furthermore, with excessive fat gain, peritoneal characteristics showed a tendency to change to low transporter 
(p=0.013).  
Conclusions: In patients with dialysis duration < 2years, excessive fat gain have an independent prognostic 
value for technical failure. However in long-term PD group, the fat gain didn’t have prognostic effect.  
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Background: Renal replacement therapy (RRT) with regional citrate anticoagulation (RCA) is an important 
therapeutic approach for refractory hypercalcemia complicated with renal failure. However, RCA has the 
potential to induce arrhythmia caused by rapid calcium loss. We report a case of arrhythmia associated with 
rapid calcium loss during RCA-RRT.  
Methods: A 51-year-old man with hypercalcemia, primary hyperparathyroidism, and stage 3 acute kidney injury 
was treated by predilutional-RCA-hemofiltration at a rate of 4.3 L/h.  
Resluts: The effect of lowering serum calcium was unsatisfactory despite reducing calcium substitution 
gradually from 5.3 to 2.2 mmol/h in the first 8-h session of RCA-hemofiltration. New-onset sinus tachycardia 
with a prolonged QT interval occurred when calcium substitution was infused at rate of 1.1 mmol/h after 15 min 
of starting the second RCA-hemofiltration session (estimated net calcium loss was 7.54 mmol/h). When the 
calcium substitution was increased to usual rate of 5.6 mmol/h), the arrhythmia disappeared after 2 min. 
Arrhythmia did not recur when the calcium substitution rate was 2.2 mmol/h during the third session (estimated 
net calcium loss was 6.44 mmol/L). In previously published reports, in which the rate of estimated calcium 
losses did not exceed 6.4 mmol/h, there were no reported events of arrhythmia. Conversely, a rapid and marked 
decline in calcium level (calcium loss as high as 10 mmol/h), induced by a calcium free-dialysate, is associated 
with frequent adverse cardiovascular events. After the third RCA-hemofiltration session, the patient underwent 
parathyroidectomy and serum calcium returned to normal.  
Conclusions: This case indicated that rapid calcium loss may cause arrhythmia in RCA-hemofiltration, and the 
rate of net calcium loss should be limited below a threshold value (0.1 mmol/kg/h in this patient) to prevent 
similar adverse effect during RCA-RRT.  
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Background: Limited data exist on the effect of continuous renal replacement therapy (CRRT) methods on 
antiepileptic drug pharmacokinetics (PK). Patients who undergo CRRT may experience refractory seizures from 
underexposure of therapy, while serious adverse effects may appear in those who are overexposed. 
Appropriately designed PK studies could potentially optimize dosing recommendations in patients undergoing 
CRRT. This study aims to assess the impact of continuous venovenous hemofiltration (CVVH) on key 
pharmacokinetic parameters and derive individualized dosing recommendations based on key CRRT specific 
flow parameters.  
 
Methods: Nine patients receiving oral or intravenous levetiracetam and CVVH in various intensive care units at 
a large academic medical center were enrolled to investigate the need for dosing adjustments. Pre-filter, post-
filter, and ultrafiltrate samples were taken before dosing, after the completion of the infusion or 1 hours post 
oral dose, and 6 additional time points post-infusion or post oral administration. Plasma concentrations were 
determined using a validated HPLC-UV bioanalytical method. Blood and effluent flow rates and laboratory 
parameters were also collected at the time of sampling. Pharmacokinetic analysis was conducted using Phoenix 
WinNonlin® 7.1 (Pharsight Corporation).  
 
Results: The average sieving coefficient (ratio of ultrafiltrate concentrations to prefilter plasma concentrations) 
was 0.90 ± 0.1 and the average volume of distribution was 0.75 ± 0.08 L/kg. Six out of the nine patients 
experienced concentrations outside the reported therapeutic range (12-46 mg/L) of levetiracetam. Average total 
drug clearance for patients taking 750 mg, 1000 mg, and 2000 mg were 3.27, 5.18, and 4.38 L/hr respectively, 
suggesting that differences in clearance can be attributed to differences in ultrafiltration flow rates. Individual 
dosing recommendations were based on matching exposures seen in subjects with normal renal function 
receiving a dose of 1000 mg.  
 
Conclusion: Preset ultrafiltrate rates were different amongst patients and need to be taken into consideration 
when determining an appropriate dose. Patients with higher ultrafiltrate rates will have increased drug clearance 
and therefore will require higher doses in order to match exposures seen in patients with normal renal function. 
Therefore, individualized dosing recommendations should be based on CRRT flow parameters and drug 
specific sieving coefficients.  
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BACKGROUND:  
Providing renal support for small infants is challenged by a number of technical issues, including difficulties in 
achieving an optimal central vascular access and the relatively large extracorporeal blood volume associated 
with machines developed for adults. We report our experience with continuous renal replacement therapy 
(CRRT) in neonates and infants using a dialysis machine specifically designed for this age group.  
 
METHODS:  
We conducted a retrospective cohort analysis of all patients enrolled within the Carpediem™ registry and 
treated in 5 Italian centers between January 2012 and December 2015.  
 
RESULTS  
Twenty-six children received 165 CVVH sessions via a Carpediem™ machine. Median age at CRRT initiation 
was 1 day (interquartile range [IQR] 1-11), median body weight was 3 kg (IQR 2.1-3.5), and median PRISM II 
score was 18 (IQR 11-25). Cardiac disease was the most common primary diagnosis(38%) followed by sepsis 
(15%), inborn errors of metabolism (15%), pulmonary disease (7%), and other. CVC was placed to twenty 
patients (77%) and served 142 extracorporeal circuits: 7(35%) 4Fr and 9(45%) 5Fr were mainly utilized 
allowing a median blood flow of 12 ml/min (IQR 9-17) and a median dialysis dose of 35 ml/kg/h (IQR 28-43). 
The most common access site was jugular vein (46%) followed by femoral (38%), umbilical (11%), and 
subclavian (5%) vein. Circuit was primed with normal saline in 58% of patients, while 31% required colloids, 
and 11 % PRBCs. Median CRRT duration was 3.5 days (IQR 2-6.8), with a delivered:prescribed time ratio of 
91%. The most common causes for “downtime” were clotting (13% of all treatments), vascular access 
malfunction (7%), and clinical reasons (7%). Heaprin was the only anticoagulant prescribed on 72% of the 
circuits. 28% did not receive anticoagulants. Of these kits 42% were connected to a 4Fr CVC. Twenty-five 
(96%) patients survived their CRRT course and 13 patients (50%) survived to ICU discharge. Survivors were 
more likely to have lower PRISM II 2 scores at ICU admission (p<0.05) and lower percent fluid overload at 
CRRT initiation (p=0.04).  
 
DISCUSSION AND CONCLUSION:  
A CRRT machine with low extracorporeal volume and a specifically designed 3 rollers peristaltic pump enables 
clinicians to provide adequate, safe, and efficient renal support to critically ill neonates and small infants.  

 

 



96 

Assessment of Thrombocytopenia in Patients Receiving Continuous Veno-Venous Hemodialysis 
(CVVHD) in the Coronary Care Unit versus the Medical Intensive Care Unit of a Large Tertiary 
Referral Center 

Jan M Griffin1, Blaithin McMahon1 

1Johns Hopkins Hospital, Baltimore, MD, USA 

 
Objectives: Compare the incidence of thrombocytopenia between patients on continuous renal replacement 
therapy (CRRT) in the cardiac intensive care unit (CCU) versus the medical intensive care unit (MICU).  
 
Background: Thrombocytopenia is a recognized complication of CRRT and can occur in as much as 70% of 
patients receiving CRRT. The extent, duration and temporal relation of this thrombocytopenia still remains to 
be determined but may be related to concurrent anti-platelet aggregate therapies and/or balloon-pump use 
among other factors related to critical illness.  
 
Methods: We performed a retrospective study of patients who received CRRT for > 48 hours between June 
2010 to June 2017 in the MICU and CCU. Thrombocytopenia was defined as a drop in platelet count of > 50% 
within 72 hours of initiation of CRRT. Severe thrombocytopenia was defined as a platelet count of < 
50,000/microliter. A mild decline in platelets was defined as a 30-49% decrease in platelets within 72 hours of 
initiation of CRRT. Acuity of decline, absolute platelet drop, time to nadir and count recovery were assessed. 
The exclusion criteria included pre-existing conditions that are known to cause thrombocytopenia and death 
within 48 hours of CRRT. Clinical and laboratory data including medication exposure and severity of illness 
score was obtained. Outcomes were all cause mortality, number of dialysis-dependent days, clotting events, 
total length of hospital stay and ICU stay.  
 
Results: A total of 795 patients underwent CRRT during the study period (497 MICU and 298 CCU patients) of 
which 136 met the study definition for thrombocytopenia and did not fulfill the exclusion criteria. 67 (22.5%) 
CCU patients and 69 (13.9%) MICU patients developed thrombocytopenia within 72 hours of initiation of 
CRRT (p = 0.002). Severe thrombocytopenia was observed in 23 (7.7%) of the CCU patients and 31 (6.2%) of 
the MICU patients (p = 0.42). 13 (4.4%) CCU patients and 21 (4.2%) MICU patients demonstrated a mild 
decline in platelets (p = 0.926).  
 
Conclusion: Thrombocytopenia is common in ICU patients receiving CRRT and appears to be higher in CRRT 
patients in the CCU as compared to those in the MICU.  
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Pediatric continuous renal replacement therapy (CRRT) patients (pts) are at high risk for under nutrition. 
Nutritional assessment to track changes over time is challenging due fluid overload impacting weight as well as 
absence of reliable biomarkers. Prealbumin (prealb),utilized as a biomarker to track adequacy of nutrition intake 
in critically ill children, accumulates in renal failure, but trends over time can be used to assess nutrition in end 
stage renal disease. With dynamic changes in glomerular filtration rate seen in acute kidney injury in CRRT 
patients, prealb utility has not been studied. In addition, prealb, like serum albumin (alb), decreases in 
inflammatory states, ubiquitous in the critically ill. We aimed to study serum prealb and alb levels and trends 
over time during the first week of CRRT treatment to explore associations with nutritional status and clinical 
outcomes.94 pediatric CRRT patients were included, mean age 97±82 months, 60% male. At CRRT start, 
28(30%) pts were malnourished by Waterlow criteria (25 mild, 2 moderate, 1 severe). Prealb and alb were not 
different between not malnourished and malnourished pts prior to CRRT start (PRE) (17.1± 11.9 vs 14.6± 10.4 
mg/dL and 3.0± 0.7 vs 2.8± 0.8 g/dL, respectively). On CRRT day 5 (POST), alb was 3.4± 0.8 vs 3.1± 0.7 g/dL 
and prealb was 21.4± 9.5 vs 15.1± 6.3 mg/dL in not malnourished vs malnourished, p=0.05 for both. Protein 
intake of both groups were comparable (2.4 ± 1.1 vs 2.0 ± 1.6 g/kg/day, not malnourished vs malnourished, 
p=0.13). Interestingly, only pts who were not malnourished had a significant increase in both prealb and alb 
from PRE to POST (not malnourished prealb 16.1± 11.0 to 21.3± 11.2 mg/dL, p=0.04; alb 3.0 ± 0.7 to 3.4± 0.8 
g/dL, p<0.001. Malnourished prealb PRE 14.1± 5.1, POST 16.0± 4.7 mg/dL, p=0.39; alb PRE 2.9± 0.7, POST 
3.1± 0.7 g/dL, p=0.49). Neither PRE nor POST prealb nor alb were associated with mortality.  
Serum prealb and alb levels do not distinguish malnourished pts from those not malnourished at CRRT start. 
Our preliminary findings suggest that despite similar protein intake, alb and prealb levels increase only in pts 
who are not malnourished at CRRT start, perhaps suggesting a catabolic state responsible for both 
malnourishment and impaired substrate utilization. These findings would need to be confirmed in further 
prospective studies with elucidation of other contributing factors.  

 
 

 

 

 

 

 

 

 



NURSING ISSUES 

 

98 

Decreasing Downtime: Creating a Hospital Integrated CRRT Program 

Kristen R Rachinski1, Joel Wright1, Makayla Cordoza1, Darlene Wells1, Diane Braxmeyer1, Sarah Gore1, 
Stephanie Dubuc1, Elisa Crain1, Kristin Nathan1 

1Legacy Health 

 
Purpose: Our purpose was to decrease the time between Continual Renal Replacement (CRRT) orders being 
written and time of therapy initiation. We also aimed to decrease the downtime between CRRT filter changes 
and maximize patient time on CRRT therapy.  
Description: CRRT is a therapy run by Critical Care RN’s at Legacy Health. However, initial set-up, circuit 
changes, supplies, and equipment had been contracted out prior to our teams' plan implementation. Therapy 
downtime and set-up delays were concerning and unavoidable due to outsourced contractors. This led to morale 
distress of our RN's. Legacy’s CRRT committee believed we could do better if the bedside ICU RN provided all 
CRRT care. We gained approval from organizational leadership for new CRRT machines, materials, and 
finances for training. We renegotiated the CRRT vendor contract, standardized CRRT education through a 
PDCA model and created a system-wide practice guideline and physician order sets. We created RN 
competencies and trainings to fill the knowledge and skill gaps regarding filter set up and changes as well as a 
resource book for all ICUs. We implemented the change providing 24-hour support to our teams.  
Evaluation and Outcomes: As a team we reviewed CRRT patient data monthly, used the PDCA process to 
adjust training schedules, and modified supply levels for over 23o critical care RNs across 5 hospitals. By FY16 
we had decreased preventable delays in CRRT initiation by over 400% and decreased preventable delays 
between filter changes by over 1,000%. We increased RN satisfaction during CRRT care and provided a Net 
savings of $151,280 after equipment purchases. We have shown sustainability plans to meet the projected 5-
year savings of >$1.37 million.  
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The goal of this ongoing study is to safely utilize and maintain integrity of patients’ AVG/AVF access to 
provide CRRT therapy, allowing for safe transition from CRRT to intermittent hemodialysis in the critical care 
setting and to outpatient dialysis center. METHODS: Stony Brook University Medical Center (SBUMC) 
Dialysis staff have safely and successfully cannulated 25 AVFs and 4 AVGs for CRRT use from 2012-2016. 
TECHNIQUE: AVF/AVG accesses are cannulated with gauge 16 angiocatheters on arterial and venous sites 
and connected via 30 inch anesthesia extension tubing to the arterial and venous tubing of the CRRT machine. 
A detailed procedure to adequately secure the access has been developed and successfully used with each 



treatment. Angiocatheters were secured with IV dressing kits with extra securement between the angiocatheter 
and anesthesia connection. Additional covering with a large bio-occlusive dressing is applied to both sites for 
added securement. There has been no cases of bleeding from these sites during the CRRT treatment. Treatments 
were initiated, maintained, and completed in cooperation with the ICU Nursing Staff. The Dialysis Nurses 
checked CRRT circuit and access sites every shift or as necessary. As per SBUMC policy, circuit and 
angiocatheters were changed every 72 hours or as needed. RESULTS/OUTCOMES: 29 AVFs/AVGs were 
successfully cannulated with no dislodgment or infiltration. 13 (44.8%) of the 29 patients survived, were 
transitioned to intermittent hemodialysis and were later discharged. 100% of the 13 patients were followed up at 
their center or upon readmission to SBUMC had 0% complications with their access that had been used for 
CRRT. 16 (55.2%) patients expired with 10 (62.5%) patients expiration due to withdrawal of care and 6 
(37.5%) patients had cardiac arrest then expired. The obstacles encountered with this method are accesses that 
had stents, aneurysms, and/or immature accesses would create poor pressure reading on the CRRT machine, 
inexperienced Dialysis staff, and Nephrology Physicians on service who have trained elsewhere and opposed 
using AVFs/AVGs. CONCLUSION: Use of AVF/AVG with angiocatheters in ESRD patients receiving CRRT 
is safe and reducing the need for another central venous access device. Thereafter, the goal of this project is to 
publish the data and ultimately this procedure/method to become a standard of care in acute setting for ESRD 
patients on a national and international level. 
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Chronic critically ill pediatric patients with acute kidney injury requiring renal replacement therapy frequently 
have ongoing conditions including hemodynamic instability, requirement for large volume intravenous (IV) 
medications, total parenteral nutrition (TPN) dependency, preventing successful transition to intermittent 
hemodialysis (IHD) and requiring prolonged continuous renal replacement therapy (CRRT). With scale-based 
CRRT machines sensitive to patient movement, continuous bed rest is often required during CRRT and makes 
adequate physical therapy (PT), especially ambulation, extremely challenging if not impossible in pediatric 
patients. Prolonged immobilization is associated with adverse outcomes ranging from pressure ulcers to 
neuromuscular deconditioning. Slow low-efficiency dialysis, used frequently in adult patients, is not readily 
available in most pediatric institutions. We describe our experience with patients on prolonged CRRT who were 
transitioned to non-traditional CRRT schedules to maximize PT.  
Over the last three years four patients with anuric AKI (3 female, 1 male, age range 10-24 years) who required 
prolonged CRRT (> 4 weeks) failed conversion to IHD. Primary diagnoses were heart failure requiring bi-
ventricular assist device (VAD) placement (n=1), heart transplant recipient (n=1), bone marrow transplant 
(n=2). The inability to transition to IHD were hemodynamic instability (n=1) and inability to adequately volume 
restricted due to large volume of IV medications and TPN. Two patients were on non-invasive ventilation; two 
were successfully extubated while on CRRT. 3 of 4 required intermittent vasoactive infusions. All patients had 
acute on chronic malnutrition. Nontraditional CRRT schedule ranged from daily treatment time of 18-22 hours. 
Treatment breaks greater than 2 hours required daily CRRT restarts. When feasible all other IV infusion were 
discontinued during the break to optimize the. PT sessions. Despite additional demand placed on staff resources 
both the patients and the PT team reported increased satisfaction with non-traditional CRRT regimen. All 
patients had subjective improvement in physical endurance.  
Conclusion: Though resource intensive, non-continuous CRRT treatment is possible in pediatric CRRT patients 
and improves PT. Objective improvements in patient-centered outcomes need to be further investigated.  
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The use of CRRT in intensive care is very widespread internationally, for different indications. In our hospital, 
with 1100 beds, there is an intensive care unit (surgical an medical) with 24 beds, in which CRRT is performed 
every day, this department has an experience in CRRT of more than 20 years. In this unit, a training team has 
been created in CRRT, constituted by nurses, for the education of new staff. There is also a cardiological unit of 
intensive care, which has begun to perform CRRT three years ago, (because this unit has critical and semi-
critical patients now), in patients with acute renal failure and acute pulmonary edema. But currently only 



performs between 10 and 20 therapies a year.  
Objective: To establish a training and educational program for a unit that performs CRRT sporadically.  
Material and method. Through the training team of the ICU, a theoretical and practical program with simulation 
is established, it is taught to the nurses of the cardiology unit. This educational program includes: An initial test 
(adjunct), theoretical training, practical training with simulation, final test and test after two months of training. 
These tests consist of 11 questions related to: Mechanism of depuration, indications, types of therapies, 
elements of the machine, monitoring and interpretation of pressures and solution of problems.  
Results. Twenty nurses were trained, of which 40% had only been in a therapy. In the initial test, 80% is not 
trained in mechanisms of depuration, nor in monitoring, nor in solving problems. After the final test 90% 
exceeds 100% of the questions. But after two months of training, 50% of the nurses are with problems in the 
monitoring of the pressures and the solution of problems again.  
Conclusion: In the CRRT it is necessary that the nursing staff is safe, needs education and continuous training, 
especially in those units where its use is infrequent, to improve patient safety, nurse safety and it is necessary to 
get efficient therapy. To do this, this unit has been implemented in an individualized educational program, 
simulation every three months.  

 

 

 
	


